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PREFACE

Due to time pressures to submit the final report of the Egypt Project to the
Management Entity and USAID in a timely manner, a temporary procedure was used
for the ene~gy analyses of food intake data of the Egypt Project. This
procedure became necessary after some errors in the food composition database
were detected in th~ final stages of preparation of the final report. In
order to expedite the completivn of ~he report, all data for dietary energy
intake were recalculated with the use of the Atwater factors for energy.
These data are included in the final report dated 15 November 1987.

Since the submission of the final report, the food composition database for
the Eygpt Project has been corrected and all food intake data as well as
analyses which used food intake data have bp.en reanalyzed with the use of the
corrected database. This appendix contains certain tables, figures and text
that were ch:=!.!lge.d, albeit in most cases only slightly, by reanalyses of the
food intake data.

cage numbers used in the appendix refer to p~ges

November 1987) in which changes have ~een made.
size and page breaks in the appendix compared to
in the appendix have two numbers.

of the final report (dated 15
Due to differences in type
the final rerort some pages



Table 5.12. Median toddler food intake (non-breast-mi1k) Kca1/day

Males Females
Ago in Not Yet Not Yet
Months Weaned Weaned Weaned Weaned

18 902 (21)** 739 (42) 904 (27) 744 (26)
19 910 (25) 742 (32) 914 (25) 777 (26)
20 1036 (29) 819 (25) 81J8 (29) 966 (18)
21 956 (32) 759 (20) l058 (37) 809 (14)
22 lOS? (42) 911 (16) 1040 (/4-4) 810 (8)
23 1008 (47) 992 (9) 1087 (47) 912 (5)
24 1190 (47) 788 (9) 1079 (48) 660 (1)
25 987 (54) 1047 (4) 1060 (43) 891 (2)
26 1025 (53) 960 (4) 1315 (49)
27 1025 (55) 1768 (1) 1028 (48)
28 1118 (49) 927 (1) 1076 (49)
29 1087 (50) 1083 (47)

**(N)

Table 5.13 Median coddler food intake (non-breast milk), Kca1/Kg/ciay*

Males Females
Age in Not Yet Not Yet
Months Weaned ',leaned Weaned Weaned

18 84 (16) 68 (36) 96 (24) 78 (21)
19 91 (21) 66 (27) 91 (22) 79 (21)
20 100 (22) 80 (22) 99 (26) 106 (14)
21 91 (26) 67 (17) 113 (29) 82 (12)
2'2 95 (34) 72 (15) 109 (36) 79 (6)
Z3 89 (38) 81 (9) 101 (37) 95 (3)
24 103 (40) 79 (8) 97 (36) 64 (1)
25 83 (48) 110 (3) 101 (36) 82 (2)
26 88 ~45) 99 (3) 112 (37)
27 89 (48) 177 (1) 94 (39)
28 87 (43) 90 (1) 90 (41)
29 85 (42) 92 (40)

*Estirnated weight based on regression of weight on age for each subject
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Table 5.14.
Energy intake of toddlers by age; least-square means, adjusted for
individual effect and breast-feeding status

Age in Months Kcal {SE) Kcal/Kg.* {SE)

18 824 (31) 82 (3)
19 882 (32) 89 (3)
20 958 (33) 97 (3)
21 929 (34) 93 (3)
22 1025 (34) 99 (3)
23 1032 (35) 96 ( :;-)
24 1054 (36) 96 (4)
25 1006 (37) 90 (4)
26 1125 (37) 98 (4)
27 1056 (38) 92 (4)
28 1044 (39) 87 (4)
29 1076 (39) 86 (4)

*Estimated weight based on regression of weight on age for each subject
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Table 5.15.
Bivariate correlations between key variables over th~ entire study period
(sexes combined.)

Variables Correlation
Coefficient Cr)+

- .49
-.53
-.36
-.39
-.38
- .48
- .11 ns
-.09 ns

.10 ns

.0/. ns

.24

.OJ. ns

.32

.16
-.35
- .22

.06 ns
- .05 ns
-.03 ns
- .06 ns

Average Kcal/Kg vs Intercept of Weight -.52
Regressed on Age

Average Real/Kg vs Average Weight Z-score
Average Kcal/Kg vs Average Weight
Average Kcal/Kg vs Average Height Z-score
Average Kcal/Kg vs Average Height
Average Kcal/Kg vs Average Wt/Ht Z-scores
Average Kcal/Kg vs Average Weight/Height
Average Kcal/Kg vs Socioeconomic Status
Growth* vs Average Kcal/Kg
Growth vs Percent of Days Sick
Growth vs Percent of nays with Diarrhea
Growth vs Household Size**
Growth vs Socioeconomic Status
Sanitation/Hygiene Score vs Average

Height Z-Scores
Sanitation/Hygiene vs AveLage Weight Z-score
Sanitation/Hygiene vs Socioeconomic Status
Sanitation/Hygiene vs Household Size*
Percent of Days Sick with SES
Percent of Days Sick with Sanitation/Hygiene
Percent of Days Sick with Household Size
Percent of Days Sick with Average Kcal/Kg

+All coefficients shown are significant at p <.05. Those in boldface are
significant at p <.001.

*Slope of the line regressing weight on age
**Square ~oot of number of persons in the household
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Table 5.18 continued

II. With Food Intake (575 observations)

Type I
Sums of

Variable df Squares F p

Sex 1 64.6 172.2 <.0001
ID(Sex) 126 1000.5 21. 2 <.0001
Linea~ Eff.ect of Age 1 243.6 650.3 <.0001
Month of the Year 11 30.6 7.4 <.0001
Breast-feeding Status 1 2.1 5.7 <.05

(yes, no)
Sex vs. Breast-feeding 1 0.4 0.95 ns

Interaction
Kca1ories/day in Previous 1 0.6 1.5 ns

Month

R2 .89
Root Mean Square Error .61
Coefficient of Variation = 5.5%

Parameter Estimates (p SE of Estimate):
Linear Effect of Age: .23 p .01 kg
Kca1/day in Previous Mon~h: 0.0001 p .0001 kg

III. With Food Intake and Percent of Days with Diarrhea in Previous Month
(551 observations)

Type I
Sums of

Variable df Squares F p

Sex 1 52.2 159.5 <.0001
ID(Sex) 122 970.9 24.3 <.0001
Linear Effect of Age 1 239.9 732.5 <.0001
~onth of the Y~~r 11 25.5 7.1 <.0001
Breast-feeding Status 1 2.6 8.0 <.01

(yes, no)
Sex vs. Breast-feeding 1 0.3 1.0 ns

Interaction
Kca1ories/day in Previous 1 0.7 2.2 ns

Month
Percent of Days in Previous 1 0.7 2.0 ns
with Diarrhea

R2 .90
Root Mean Square Error .57
Coefficient of Variation = 5.1%
Parameter Estimates (p SE of Estimate):

Linear Effect of Age: .24 p .01 kg
K~al/day in Previous Month: .0001 p .0001 kg
Diarrhea in Previous Month: -.37 p .26 kg
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Table 5.31. Energy and protein intakes of pregnant and lactating women (longitudinal data)

Kcal
per day

Kcal
per Kg

body weighta

Total
pro tein

% of Kcal

Total Animal
protein protein

g/d g/d

Plant
protein

g/d

Pregnancy, trimes ter
2 1965 + 445 b ,e,f31.9 + 8.ge ,f

(1991) c (31. 0)

967 - 3109d 16 - 57

12.9 + 1.7e ,f 63.0 + 15.2e ,f 21.5 + 12.7e ,f
(13. 0) ( 6O. 0) (19. 0)

10 - 19 32 - 111 0 - 58

41. 5 + 9.6e

(41. a;
20 - 65

12.7 + 1.4e ,f 65.2 + 12.5f ,g 20.3 + 9.7e ,f
03.0) (64.0) (19.0)

10 - 17 35 - 96 6 - 47

N
t-'

o

3

2 & 3

Lac ta tiOll, mo
0-3

3-6

0-6

1924 + 39ge

(1928)
a95 - 2660

1948 + 381
(1938 )

1019 - 2988

2083 + 378f
(2096 )

1244 - 2885

2053 + 326f
(2007 )

1246 - 2778

2089 + 257
(2060 )

1522 - 2724

29.8 + 7.5e

(i9.0)
14 - 49

30.8 + 7.6
(i9. 0)

17 - 54

34.4 + 8.5 f

(33.0)
16 - 54

33.7 + 7.4 f

(33.0)
19 - 51

34.7 + 7.2
(33.0 )

20 - 58

12.4 + 1. 7e
(12.0 )
7 - 16

12.7 + 1.2
(13.0)

11 - 16

13.1 .;- 2. 7f

(12. 0)
10 - 28

12.9 + 1.4
(J 3. 0)

10 - 19

60.3 + 15.7 e

(60.0)
23 - 96

62.0 + 13.6
(61. 0)

37 - 108

67.9 + 16.8g
(66. 0)

32 - 128

67.1 + 10.5
(65.0)

44 - 100

19.1 + 10. ge

(l8. 0)
a - 49

20.5 + 9.7
(18.0)
2 - 55

24.2 + 17.5f
(i1.o)
a - 108

22.1 + 9.8
(21.0)
6 - 59

41.3 + 10.ge
(40.0)

19 - 75

41.4 + 8.7
(40.0)

21 - 58

43.7 + 11.1e ,f
(44. 0)

11 - 69

45.1 + 8.2 f

(44.0)
25 - 66

45.1 + 7.1
(44.0)

32 - 68

C1 n=62-75; all other col 11mns n=-;-9
bMean + SD
cMedian
dRange
e-gMeans in columns ~lith different superscripts differ significantly (p<0.05).



Table 5.32. Frequency distribution of ene~gy intake and percent of energy
intake as protein during pregnancy and l~ctation

(lonsitudina1 data)
Kca1/d

o
(0)
o

(0)
o

(0)

>18

4.1
(3)
o

(0)
a

(0)

8.9 2.5
(7) (2)
6.3 0
(5) (0)
6.3 0
(5) (0)

5.9
(I~ )
1.6
(1)
2.7
(2)

>50

13.9
(11)
6.3
(5)
7.6
(6)

2500-2999 >3000

14-15.9 16-17.9

1500-1999 2000-2499
% of womena

38.0 35.4
(30) (28)
40.5 39.2
(32) (31)
41. 8 40.5
(33) (32)

44.1 22.1
(30) (15)
38.7 24.2
(24) (15)
54.7 20.0
(41) (15)

Total protein. % of Kcal

6.3
(5)
3.8
(3)
o

(0)

26.5
(18)
33.9
(21)
22.7
(17)

13.9
(11)
12.7
(10)
11.4

(9)

12-13.9

1000-1499

<12

31.6 48.1
(25) (38)
45.6 44.3
(36) (35)
38.0 54.4
(30) (43)

_________=K=c=al=.,IK<-=<L,body weif.h!:...., _
_<...;:..:2::...:0'--__----:2...,0'---=:2..::..9..:....9:0- __=30;:..-....;;:39 . 9 40 -49 . 9

Pregnancy, tdmester: % o<f womenc
2 6.8 34.2 39.7 15.1

(5) (25) (29) (11)
3 7.7 46.1 36.9 9.2

(5) (30) (24) (6)
2 & 3 5.3 45.3 34.6 13.3

(4) (34) (26) (lJ)
Lactation, rna

0-3 1.5
(1)

3-6 1.6
(1)

0-6 0
(0)

<1000
Pregnancy, tr~mester

2 1. 3
(l)b

3 1.3
(1)

2 & 3 1.2
(1)

Lactation, mo
0-3 0

(0)
3-6 0

(0)
0-6 0

(0)

2.5
(2)
o

(0)
o

(0)

% of womena

27.8 2.5
(22) (2)
16.5 7.6
(13) (6)
21.5 1.3
(17) (1)

48.1
(38)
49.4
(39)
63.3
(50)

3-6

0-6

Pregn3i..~Y, trimester
2 19.0

(15)
3 26.6

(21)
2 & 3 13.9

(11)

15.2 54.4 20.3 7.6 2.5
(12) (43) (16) (6) (2)
20.3 60.8 13.9 5.1 0
(16) (48) (11) (4) (0)
8.9 62.0 25.3 2.5 1.3

_..,.-- ..l..(~7_') .>..(4.:..,,9:--)'--- ..>.(-=2=0-'-) ----'(.;;2:..L) ~(1L- _
an=82; bNumber of subjer.ts; cn=68-82

Lactation, rno
0-3
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Table 5.33. Frequency distribution of total, animal, and plant protein
intakes during pregnancy and lactation (longitudinal data)

.-
Total -nrot(~in. g/d

20-39 40-59 60-79 80-99 >100
Pregnancy, trimester % of womena

2 7.6 41.8 34.2 15.2 1.3
(6)b (33) (27) (12) (1)

3 10.1 38.0 44.3 7.0 0
(8) (30) (35) (6) (0)

2 & 3 3.8 39.2 45.6 1.0.1 1.3
(3) (31) (36) (8) (1)

Lactation, mo
0-3 2.5 32.9 L+4.3 15.2 5.1

(2) (26) (35 ) (12) (4)
3-6 1.3 30.4 51. 9 16.5 0

(1) (24) (41) (13) (0)
0-6 0 21.5 65.8 11.4 1.3

(0) (17) ( 52) (9) (1)
Animal -nrotein. g/d

<10 10-29 30-49 >50 ---
Pregnancy, trimester % of womena

2 16.5 58.2 24.1 1.3
(13) (46) (19) (1)

3 16.5 65.8 17.7 0
(13 ) (52) (14) (0)

2 & 3 7.6 72.2 19.0 1.3
(6) (57) (15) (1)

Lactation, mo
0-3 15.2 57.0 22.8 5.1

(12) (45) (18) (4)
3-6 1.... 7 70.9 16.5 0

: 0) (56) (13 ) (0)
0-6 5.1 74.7 17.7 2.5

(4) (59) (14) (2)
Plant -nroteln. g/d

10-19 20-29 30-39 40-49 >50
Pregnancy, trimester % of womena

2 0 11.4 31. 6 36.7 20.3
(0) (9) (25) (29) (16)

3 1.3 8.9 38.0 26.6 25.3
(1) (7) (30) (21) (20)

2 & 3 0 10.1 38.0 32.9 19.0
(0) (8) (30) (26) (15)

Lactation, mo
0-3 1.3 6.3 21. 5 45.6 25.3

(1) (5) (1' ) (36) (20)
3-6 0 1.3 22.8 44.3 31. 6

(0) (1) (18) (35) (25)
0-6 0 0 25.3 46.8 27.8

(0) LQ.L (20) (37) (22)
~=82; bNurnber of subjects

213-214
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Table 5.34. Energy intake and percent of energy intake as protein for
pregnant and lactating women ~lassified by household

____________~s=o=c=i=o=ec=o=n=o=mic status C1on&itudina1 data)
Household socioeconomic status

Upper Lower
High Intermediate Intermediate Low
n=15 n=12 n=-30 n=2:!

Pregnancy, trimester K~al/d

2 1992 + 537 a 1873 ± 346 2021 ± 453 1921 ± 432
(2010)b (1960) (2030) (1865)

3 1766 ± 409 1850 ~ 296 1914 ± 394 2087 ± 411
(1824) (1857) (1934) (2102)

2 & 3 1869 ± 448 1830 ± 237 1989 ± 393 2011 ± 378
(1838) (1789) (2015) (1988)

Lactation, mo
0-3 2048 ± 280

(2136)
3-6 2069 ± 330

(2007)
0-£ 2095 ± 172

(2092)
Pregnancy, trimester

2 33.9 ± 13.4
(29)

3 27.7 ± 9.0
(26)

2 & 3 31.5 ± 11.3
(31)

Lactation, mo
0-3 35.1 ± 7.9

(34)
3-6 32.3 ± 7.1d

(31)
0-6 35.9 ± 8.6d ,e

(35)
Pregnancy, trimester

2 13.7 ± 1.9
(14)

3 12.9 ± 1.8d

(13)
2 & 3 13.4 ± 1.5d

(13)

2021 ± 444 2103 ± 414
(2014) (2098)

2142 ± 276 2012 ± 312
(2249) (1979)

2106 ± 251 2083 ± 260
(2115; (2047)

Kca1jKg body weigbtC

32.4 ± 6.5 31.5 ± 8.4
(33) (:1)

29.8 ± 5.3 29.2 i 8.5
(28) (29)

30.6 ± 4.6 29.9 ~ 7.7
(28) (29)

36.3 ± 8.9 32.5 ± 9.8
(3~) (31)

38.3 ± 4.8 e 32.7 ± B.1d

(40) d (33)
37.6 ± 4.9 32.9 ± l.Ge

(37) (3~)

Total protein, % of Kcal
12.7 ± 1.6 12.9 ± 1.7

(12.5) (13)
12.7 ± 1.9d 12.7 ± l.7d

(12) (12.5)
12.7 ± 1.2d ,e 12.8 ± 1.1d ,e

(12) (13)

2113 ± 366
( 2110)

2050 ± 374
(2000)

2085 ± 316
(2012)

31.0± 7.4
(31)

J2.11: 6.1

31. 6 ± 5 7
(30)

34.:1:;: !. 3
<.32)

33.2 ± 1.11.1
(31)

34.6:±. 6.4d ,e
(32)

12.6 ± 1. 3
(12.5)

11.6 ± 1.6e

(12)
12.3 ± 1. Oe

(12)
Lactation, mo

0-3 13.1 ± 1.4 12.6 ± 1.8 13.4 ± 2.7 13.0 ± 3.6
(13) (12.5) (12.5) (12)

3-6 12.9 ± 1.9 13.1 ± 1.9 12.7 ± 1.3 12.4 ± 1.4
(13) (13) (13) (12)

0-6 12.9 ± 1.0 13.2 ± 1.5 12.9 ± 1.3 12.9 ± 1.8
-:-- -,:-__--->(-.::1'-"'3..L.) .-il3) (13) (12)

aMean ± SD; bMedian; c1\ ranges from 12-15, 11-12, 23-28 and 15-24 for high,
upper intermediate, lower intermediate and low SES groups, res?ectively;

d,eMeans in rows with different superscripts differ si3nificant1y (p<O.OS).

214-215
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Table 5.35. Total, animal and plant protein intakes of pregnant and
lactating women classified by household socioeconomic status
(longitudinal data)

Low
n-22

60.5 ± 14.8
(56)

61.2 ± 16.2
(64)

61.7 ± 13.1
(61)

n-12 n-30
Total protein, g/d

59.2 ± 14.4 6u.3 ± 14.9
(56) (61)

59.3 ± 16.8 61.9 ± 16.6
(52) (59)

57.9 ± 10.9 64.1 ± 14.9
(54) (61)

______~H~o~u~s..:::.e~h~ol~d~.soci oeco.>-o.nO""iJJ~l"",·c~s:..>:t",,"a~t"""us::<.- _
Upper Lower

Intermediate Intermediate
n-15

Pregnancy, trimest8~

2 67.3 + 16.9a

(67)b
3 56.4 ± 12.9

(58)
2 & 3 61.6 ± 13.8

(61)

Pregnancy. trimester
2 26.9 ± 12.0c

(27)
3 19.7 ± 6.4c ,d

(19)
2 & 3 23.2 ± 8.2c

(22)

Lactation, rna
0-3

3-6

0-6

66.4 ± 11.6
(6e)

66.1 ± 11.4c ,d
(64)

67.5 ± 7.6
(68)

64.8 ± 19.9 69.8 ± 18.2
(67) (65)

69.8 ± 10.9c 64.3 ± 13.7c ,d
(70) (64)

68.7 ± 10.8 67.3 ± 10.5
(68) (64)
Animal protein, gjd

21.6 ± 14.0c ,d 21.9 ± 12.8c ,d
(16) (18)

21.3 ± 14.7c 20.9 ± 11.8c

(19) (19)
21.1 ± 10.3c ,d 22.1 ± 10.7c

(18) (18)

67.9 ± 16.6
(63)

63.4 ± 12.4d

(63)
65.8 ± 12.3

(61)

17.l±11.3d

(15) .
14.8 ± 8. 7d

(14)
16.3 ± 8.0d

(14)

21.1 ± 19.2
(18)

17.8 ± 8.8d

(15)
19.5 ± 11.2

(16)

43.3 ± 7.9
(41)

46.5 ± 12.5
(45)

45.3 ± 8.3d

(44)

24.9 ± 17.1 26.3 ± 18.9
(21) (21)

24.3 ± 12.5c 20.0 ± 10.3c ,d
(22) (18)

25.3 ± 11.9 ~2.4 ± 8.6
(24) (21)
Plant protein, gJd

),7 . 4 ± 5 . 9 42 . 3 ± 11. 6
(37) '43)

37.9 ± 6.0 40.9 ± 10.5
(37.5) (38)

36.9 ± 4.2c 41.9 ± 9.1c ,d
(38) (40)

23.9 ± 12.4
(22)

21,1 ± 6.9c ,d
(21)

22.7 ± 7.9
(22)

3-6

3-6

0-6

0··6

42.6 ± 9.0 39.8 ± 11.1 43.4 ± 10.7 46.9 ± 12.6
(44) (38) (43) (48)

45.1 ± 9.0 45.7 ± 9.3 44.3 ± 8.4 45.6 ± 7.3
(44) (43) (42) (46)

44.7 ± 6.0 43.6 ± 8.1 44.9 ± 7.4 46.4 ± 7.1
{45) (41) -144) (47)

aMean ± SD; bMedian; c,dHeans in rows with different superscripts are
significantly different (p<0.05).

Lactation, rna
0-3

Pregnanc~l, trimes ter
2 40.5 ± 9.6

(45)
3 36.9 ± 10.2

(36)
2 & 3 38.4 ± 9.2c ,d

(38)

Lactation, mo
0-3

216-217



Table 5.37. Anthropoill?try ~f pregnant women (longitudinal data)

Stage of gestatio~

3 months a 9 mvnthsb

9 monthsb

Haight, em

Body weight, kg

% Ideal Feight for height: f

Body mass index

Body "eight ,:hangeg , kg

Arm eireumfereneeh , em

Biceps skinfoldi , rom

T~ieeps skinfo1di , rom

155.3 + 5.0c

(l55.5)d
143.7 - 167.1+e

60.9 ± 10.2
(58.1))

L~!I • 8 - 92 , 4

114 ± 18.0
(111)

90 - 168

25.2 ± 4.0
(24.4)

19.6 - 37.0

25.8 ± 3.6
(25.4)

21.0 - 37.0

9.8 ± 5.5
(9)

4 - 25

18.3 ± 7.7
(18)

7 - 36

(n=63)

68.8 ± 10.1
(69.0)

49.6 - 95.5

129 ± 17 0
(127)

99 - 17<+

7.9 ± 3.7
(7.5)

-0.9 - 17.8

25.9 ± 2.8
(25.5)

21.0 - 32.5

10.5 ± 6.7
(10)

4 - 34

19.4 ± 8.3
(20)

7 - 44

aBirth - 190 ± 30 days
bBirth - 15 ± 15 dajs
eMean + SD
dMedia~
eRange
fJe11iffe, D.B. The Assessment of the Nutrition Status of the ~ommunity.
World Health Organization, Geneva, 1966;240-1.

g(Birth - 15 ± 15 days) - (Birth - 190 ± 30 days)
hn=33
i n =31

219



la~le 5.46. Frequency distribution ;)f inf-'\nts by perc':H,::i10s of weight at
different ages (l\mgi tudl.nal da':a)

--_.
Sex Pe~~entil&s of 'Height (NCHS)a ._---

$lnd a<:re <5 5-10 10-25 25-50 50-75 75-90 90-95 >95G>.'____

% of infants
Male
Birth 2,5 20.0 20 0 37.5 ~5.C 5.0
(L~O)b (1) (8) (P) (15) (6) (2)

1 menth 2.5 2.5 10.0 32.5 r/.5 l..7 . 5 5.0 2.5
(1) (1) (4\ (13 ) ~ J.l) C'\ (2) enI,

3 menth;') 5.0 5.0 10.0 32.'; 35.0 1.2.5
(2) (2) (4) (13 ) (14) (5)

6 months 15.0 17.5 25.0 2~.5 15.0 5.0
(6) (7) (.La) (9) (6) (2)

% of infanl:s
Female
Birth J.O 3.0 2J..2 27.3 21. 2 9.1 12.1 3.0
(33) ( 1) (1) (7) (9) (7) (3) (6.) (1)

1 lI'onth 15 'I 30.3 30.3 15.2 9.1
(', (lJ; (J.O) (5) (3)

:3 months 3.0 3.0 15.2 36.4 21.2 91. '] . J. 3.0
(1) (1) (5) '12) (7) (3) (3) (1)

6 months 12.1 18.2 24.2 37.; 12.1 6.0
(I~) (6) (8) (9) (4) (2)

aNationa':' Center for Health .3tatistic3
bN"'.unber of infant:s
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Table 5.53. Multiple regression analysis for predicting early pregnancy
weight and weight gain during the second and third trimesters

Independent
variable

Age, years
Height, em

Intercept

Dependent

Regression
coefficient

veriable: Early
0.66
0.59

-48.3

SE
pregnancy

0.17
0.21

32.8

p
weight, kg (n-72)

0.0003
0.004

0.25

Age, years
Parity
Intercept

Dependent variable: Weight
-0.32
0.88

l7..6

243

gaiu, kg
0.11
0.25
2.2

(n-63)
0.004
0.05

0.17
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FIG 5.23. Summary of variables related to birth
and multiple regression (B) analyses.
~ - - trend (p<O.10)

weight by simple regression (A)
significant effect (p<O.05);
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2. Maternal Food Intake

Maternal mean energy intake (total Kcal/day) during the first 6 months of
lactation (Figure 5.27) was significantly related to infant weight at 6 months
of age, expressed as percent of the 50th percentile (R2-0.l2, p<O.003).
Maternal energy intake from only fat and carbohydrate sources (Kcal/day) also
had a significant effect (R2=0.13, p<O.OOl) on infant weight at 6 months
(Figure 5.27). Maternal plant ~rotein intake, which had a significant effect
on infant weight at 6 months (R -0.09, p<0.009), appeared to be a proxy for
energy intake. Animal protein intakes from 0 to 6 months, were not related
significantly to i~fant weight (Figure 5.27). Maternal total protein intake
also had a significant effect on infant weight at 6 mo (R2~O.14, p<O.OOl).
Multiple regression models for predicting infant weight at 6 months of age
(Section 0) showed that the best two-variable model included either the
diarrhea or SES variable and maternal plant protein intake (g/day) during the
f~Lst 6 months of l&ctation. In other models, the use of either maternal
pl2nt protein intake or energy intake for predicting weight at 6 months did
not change the predictive power. Clearly maternal energy and/or plant protein
intake during lactation were associated with infant weight at 6 months of age.
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Table 5.63. Relationship of certain household and maternal variables to
household sanitation by simple regression analyses

Independent Regression
R2variable n coefficient SE p

Household
Socioeconomic statusa 107 -1.17 0.03 0.0001 0.18
Intercept 3.90 0.11

Mother
Education, yrs 107 0.04 0.02 0.04 0.04
Intercept 3.39 0.04

Food intake, 0-6 rno postpartum
Kcaljd 88 0.00002 0.00016 O.91(NS) 0.0002
Intercept 3.40 0.34

Total protein, Sjd 88 0.005 0.004 0.21(NS) 0.02
Intercept 3.10 0.27

Animal protein, gjd 88 0.01 0.004 0.001 0.11
Intercept 3.12 0.10

Plant protein, gjd 88 -0.012 0.006 0.03 0.06
Intercept 4.01 0.25

Hematology, 0-3 mo postpartum
Hemoglobin, gjdl 62 0.06 0.03 0.07 0.06
Intercept 2.75 0.37

Ferritin, ugjdl 57 0.005 0.002 0.05 0.07
Intercept 3.28 0.08

a1=high and 4=low SES groups
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Table 5,65. Comparison of growth, morbidity, and selected variables for
infants classified into three categories of weight at 6 months

Classification of infant weight at 6 months

Infcmt weight

Birth

1 month

3 months

6 months

o to 6 months

Diarrheal illness
o to 6 months
Respiratory illness
o to 6 months

Supplementation

o to 3 months

3 to 6 months

o to 6 months

Household
Sanitation index

Socioeconomic status f

Maternal food intake,
0-6 months

Animal protein, gjday

Plant protein, gjday

Kcaljday

% of 50th percentile (NCHS)a
<90 90-100 >100

(n=34) (n=26) (n-14)
% of 50th perc~ntile

95.2 ± 11.1b, c 103.2 ± 10.9d 103.1 ± 10,Od
69 -120g 86 - 123 85 - 117

94.6 ± 10.4c 107 3 ± 10.8d 106.8 ± 9.9d

71 - 115 90 - 138 89 - 124
90,6 ± 10,Oc 103,3 ± 8,5d 109.6 ± 8.5e

69 - 108 84 - 126 96 - 124
80.9 + 6.6c 94.4 + 3.5d 107.2 ± 4.8e

60 - 89 90 - 99.9 100 - 116
Change in % of 50th percentile

10,4d-1.4.2 ± l2.0c - 8,7 ± lO,3c 4.1 ±
-37.7 - 14.8 -27 ,1 - 13.4 -16.6 - '2.4.0

(n-28) (n-23) (n-11)
% time sick

S.09± 6.2 3.76± 4,73 1. 95± 3.44
0 - 21. 0 0 - 14.9 0 - 10,7

6,09± 6,9 4.16± 5.94 4.67± 6,65
0 - 24 0 - 19 0 - 22

(n-28) (n~20) (n-ll)
Number of foods

C.82± L19 O,55± 0.89 0.36 ± 0,92
0 - 4 0 - 3 0 3

2.86± 3.60 3.40± 5.11 1,73± 1. 79
0 - 14 0 - 22 0 - ;:i

3,68± 4.29 3.9S± 5.11 2.09± 2.30
0 - 17 0 - 22 0 - 6

3.40± 0,43 3,44± 0.40 3.42± 0,/+1
2.69- 4.30 2,74- 4.48 2,66- 4,18

3.12± O.9lc 2.6S± 1.09c ,d 2.21± O,70d

1 - 4 1 - 4 1 - 4

(n-26) (n=24) (n=13)

22.5 ± 10.5 21,9 ± 7,5 23.2 ± 14.1
8 - 59 12 - 36 8 - 56

43.1 ± 8.3 45,9 ± 6.1 47.3 ± 8.0
31 - 68 33 - 56 35 - 61

2147 ± 281 2081 ± 292 2192 ± 206
1522 - 2683 1700 - 2927 1931 - 7588

aNational Center for Health Statistics; bMean ± SD; c··eMeans in rows with
different superscrip':s differ significantly (p<0.05); fl=high and 4=low SES
groups; gRange
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Table 5.71. Simple regressions of independent variables with infant weight
at 6 months expressed as percent of the 50th percentile (NCHS)

Independent
variable n

Mother
Height, cm 77
Intercept

Weight, 6 mo postpartum, kg 52
Intercept

Arm circumference,
6 rno postpartum, em 55

Intercept

Biceps skinfold :hickness,
6 mo postpart~~, mm 55

Intercept

Total protein intake,
0-6 mo postpartum, g/day 72

Intercept

Plant proL2in intake,
0-6 mo postpartum, g/day 72

Intercept

Energy intake,0-6 mo postpartum
Total, Kcal/d 72
Intercept

Fat and CHO, Kcal/d 72
Intercept

Infant
Birth weight, % of 50th

percentile (NCHS)a 74
Intercept

% time ill with diarrhea 62
Intercept

Household
~ocioecono~ic statusb 83
Intercept

aNational Center for Health Statistics
bl=high and 4-low SES groups

272

Regression
coefficient

0.56
4.20

0.27
74.9

1.04
64.6

0.48
86.3

0.41
63.7

0.50
69.0

0.02
54.7

0.02
56.8

0.36
55.0

-0.77
94.0

-2.89
98.7

SE

0.28
4·3.5

0.15
9.6

0.45
12.3

0.24
3.5

0.12
8.5

0.18
8.4

0.005
10.6

0.006
10.5

0.11
11.0

0.25
1. 68

1. 29
3.81

p

0.05

0.07

0.03

0.05

0.001

0.008

0.0008

0.001

0.002

0.004

0.03

0.05

0.07

0.09

0.07

0.14

0.10

0.15

0.14

0.13

0.13

0.06



Table 5.72. Multiple regression models for predicting household sanitation
from certain household and maternal variables

Independent
variable

Regression
coefficient SE p

Model 1
Socioeconomic statusa 88
Maternal animal protein intake,

g/day, 0-6 mo postpartum
Intercept

Model 2
Socioeconomic status 57
Maternal plasma ferritin status,

ug/dl, 0-3 mo postpartum
Intercept

aI-high and 4-1ow SES groups

1. Infant Weight At 3 Months

-0.17 0.04

0.011 0.004
3.65 0.15

-0.17 0.05

-O.OOa 0.002
3.78 0.16

0.0001

0.004

0.0002

0.09

0.29

0.26

In construc~ing the multiple regression model for the prediction of infant
weight at 3 months, initially 32 cases and all 15 variables were used,
resulting in an R2 of 0.59. Due to the relatively small number of cases and
large number of variables, overfitting was likely. lbe CP criterion indicated
that percent of the 50th percentile weight (NCHS) at birth was the best single
predictor (R2-0.35) of infant weight at 3 months and that maternal plant
protein intake during the first 3 months postpartum was the next best single
predictor (R2-O.21). The GP criterion pointed to the best prediction model as
one which contained two variables: percent of the 50th percentile weight at
birth and maternal plant protein intake (R2-O.43). When these two variables
were used in the model, the number of cases was increased to 52 and R2
increased to 0.47 (Table 5.73). When maternal total Kcal intake or Kcal
intake from fat and carbohydrate was substituted in the model for plant
protein intake, the R2 droppea to 0.30-0,31 after each substitution in the
model. Simple regressions also demonstrated a higher predictive power of
maternal plant protein intake than Kcal intake tor infant weight at 3 months.

2. Infant Weight At 6 Months

Initially in this analyses, 34 cases and all of the 15 variables described
previously w~re used in the model resulting in an R2 of 0.69. Again,
overfitting was likely. The CP criterion su~gested examination of a number of
two-, three- and four-variable models with R ranging from 0.43 to 0.56.
M~ternal plant protein intake was the best single predictor (R2-0.30) of
infant weight at 6 months, and the next best predictor was household SES
(R2=0.23). The best two-variable combination included maternal plant protein
intake and percent of time the infant was ill with diarrhea (R2=0.43) and were
included in virtually all reasonable models that included more than two
variables. The second best two-variable predictor model for infant weight at
6 months included socioeconomic status instead of diarrhea (R2=0.39).
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Table 5.73. Multiple re&ression models for predicting infant weight
expressed as percent of the 50th percentile (NCHS)a at 3 and 6
months of age

Regression
R2coefficient SE J2

n...52
Weight at 3 .months

0.58 0.13 0.0001 0.47
0.59 0.13 0.0001

15.9 13.8

C.56 0.14 0.0003 0.31

0.0102 0.0040 0.02
25.0 16.0

0.55 0.14 0.0004 0.30
0.0089 0.0037 0.02

2 -, <: 16.0J . .J

Weight at 6 months

Independtmi::
_variable

Model 1
Birth weigh~, % of 50th per~entile

Maternal plant protein intake, g/db

Intercept

Model 2
Birth weight, % of 50th percentile
Maternal energy intake from fat

and CHO, Kcal/db

Intercept

Model 3
Birth weight, % of 50th percentile
Maternal energy intake, total Kcal/db

Intercept

Model 1
Birth weight, % of 50th percentile
% time sick with diarrhea
Socioeconomic status C

Maternal plant protein intake, g/db

Intercept

Model 2
Birth weight, % of 50th percentile
% time sick with diarrhea
Socioeconomic statusC

Maternal energy intake from fat
and CHO, Kcal/db

Intercept

Model '3
Birth weight, % of 50th percentile
% time sick with diarrhea
Socioeconomic status
Maternal energy intake, total Kcal/db

Intercept

aNational Center tor Health Statistics
bMean , 0-6 months postpartum
cl=high and 4=low SES groups
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0.42
-0.60
-3.00
0.48

38.5

0.44
-0.63
-3.17

0.01.0
44.0

0.39
-0.61
·:'.15
0.01

43.1

0.12 0.001 0.43
0.25 0.02
1. 33 0.03
0,17 0.007

14.4

0.13 0.004 0.39
0.25 0.02
1. 38 0.03

0.005 0.05
15.0

0.13 0.006 0.39
0.25 0.02
1. 37 0.03
0.005 0.04

15.0



When the candidate models were tested using multiple regression analysis, the
sample s~ze was in~reased to 52 and the R2 value decreased. In the first
model that included percent of time the infant was sick with diarrhea and
maternal plant protein intake, the R2 value dropped to 0.27. The addition of
socioeconomic status and birth weight, expressed as percent of the 50~h

percentile, to the m0del which included percent of time the infant was ill
with diarrhea and maternal plant protein intake, increased the R2 from 0.27 to
0.43 (Table 5.73). When either maternal total Kcal intake or Kcal intake from
non-protein sources was substituted for ~aternal plant protein intake in the
model, an R2 of 0.39 resulted. Thus the use of either maternal plant protein
intake or energy intake for predicting infant weight at 6 months did not
change the predictive power of the model. Animal protein intake, llowever, was
not related to infant weight at 6 months in this model. Although simp~e

regression analysis showed significant relationships between maternal
anthropometric measures at 6 months postpartum and infant weight, these
measures we~e not significant i~ lli~ltiple regression analysis. This is due,
jn part, ~~ the significant relationship between maternal anthropom~try and
birth weight and the presence of birth weight in the model. These resul~s

clearly indi~ated that morbidity of che infant (or tIle percent of time the
infant was ill with diarrhea), birth weight, household socioeconomic status,
and maternal food intake, either energy or plant protein, were associated in
the expected directions with the weight of the infant at 6 ~onths.

P. Other Multiple Regression Models Related to Infallt Weight

To study the effect of different variables on infant weight change over the
first 6 months, the same sets of independent variables ltsted in the previous
section were regressed with change in weight per~entiles from birth to six
months of age. In this analysis, the Eame variables which were significant
predictors of weight at 6 months (Table 5.73) were also significant predictors
of change in weight percentiles (Table 5.74). The lRtter analysis explained a
higher percentage of variation in the dependent ,r~riable (R2-0.52 to 0.55)
than the former analysis. The negative relationship observed between birth
weight (% o£ the 50th percentile) and weight change, shown by multiple
regression analysis, was shown previously by simple regression.

A summary of all simple and multiple reg~ession analyses of various
independent variables (discussed in this section) with household sanitation,
inf~r.~ morb~~ity, and infant weight at 6 months is presented in Figure 5.31.
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Ta.ble 5 .. ". Multiple regression models for predicting change in infant weight
expressed as percent of the 50th percent.ile (NCHS)Cl from birth to
6 months of age

Independent
variable

Change in weight
Model 1

Birth weight, % of 50th percentile
% time sick with diarrhea
Socioeconomic statusba
Maternal plant protein intake, g/dc

Intercept

Model 2
Birth weight, % af 50th percentile
% time sick with diarrhea
Socioeconomic statusb

Maternal energy intake from
fat and CHO, Kcal/dc

Intercept

Model 3
Birth weight, % of 50th percentile
% t~me sick with diarrhea
Socioeconomic statusb

Maternal energy intake, Kcal/dc

Intercept

aNational Center for Health Statistics
bl=high and 4-1ow SES groups
cO-6 months postparLUID
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Regression
R2

co~fficient SE p

percelti1e, birth to 6 months (n-52)

-0.58 0.12 0.0001 0.55
-0.60 0.25 0.02
-3.00 1. 33 0.03
0.48 0.17 0.007

38.5 13.9

-0" 6') 0.13 0.0001 0.52
-0.63 0,25 0.02
-3.17 1. 38 0.03

0.010 0.005 0.05
44.0 15.0

-0.61 0.13 0.0001 0.52
-0.61 0.25 0.02
-3.15 1. 37 0.03
0.010 0.005 0.04

1~3. 1 15.0



(A) SIKPU IJlCUSSIOiiS

Haternal bolly
",.111.[. it au
,.,atp4rt ...

Heurn'L ar•
c I fe".. (uence

6 _0 p08tperUJAoot

Hatunal blc.p.
.klnlold thlckn••"

~ "0 ~Ontputu.

HellS)

jIlUJf1' 1I1l1on .&r
6 iIOImIS

(X 50th perc~~tll., HotS)

HAternel plellt
• nd total

protein Jocakl!!.

IMYArT NDlmlplTl
(X tl ... III wit"

dian..... )

Hatornal anl,.. 1
protein Intake

I
l

I
r------~-...,I

lI .. t .. <I... 1 "."olllobin
1~y.1 (0-3 ao
p"Mtp.rtu,,)

a.c.~D.l .du<.~IQG

(7uro )

, , ,

\ ,,
\

\

DllAn \l!DUlDlYt
(I tl". III wle.

dl.uhee)

I ~un.~ 11>.1 ..11
~~Olele I.uk.

IIC"S)

1lQ4AT llIUGIQ'~, IDI1lU

(I ,Oeb pore.ntSle, ~CB~

!ltCh-nel .nun
Inceu, t~c.l kc.l.

CHO .nd r•• oe.1
or pllne p•••• ln IRe.k.

H......... l pi ..""
tonltle 1••• 1

(0-) "" pOltpo.. ..-)

FIG 5.31. Summary of variables related to infant weight at 6 months of age by
simple regression (A) and by multiple regression (B) analyses.

significant effect (p<O.05); trend (p<O.10)

278

{'t.



THE COLLABORATIVE RESEARCH SUPPORT PROGRAl\1

ON

FOOD INTAKE AND HUMAN FUNCTION

EGYPT REPORT

FINAL REPORT

Submined to the United States Agenc:y for International Development
Grant # DAN-1309-G·SS-1070-OO

15 November 1987

D

Nutrition Institute

Cairo, Egypt

Department of Family and Community Medicine
University of Arizona
Tucson, AZ 85724

Department of Foods and Nutrition

Purdue University
West Lafayette, Indiana 47907

College of Health Sciences
University of Kansas
Kansas City, KS 66103



•

•

•

•

•

ACKNOWLEDGEMENTS

The work reported here was done under U.S. Agency for Int~mationalDevelopment contract #DAN-1309-G-SS-1070
00, Functional Implications of Malnutrition. We are grateful for the fmancial assistance of USAID and for the leader
ship and guidance of Dr. Doris H. Calloway, Program Administr,l!or, University of California, Berkeley and Dr. George

H. Beaton, Program Consultant, University of Toronto.

iii



DEDICATION

This repon is dedicated to the men, women and children of Kalama, Egypt. The research reponed in this volwne would
not have been possible without their enthusiastic response to the project and its investigators. Our hope is that ap
propriate policy and programs will emanate soon from the findings of this research and that K.aIama residea'lts will be
the initial beneficiaries.

iv



TRIBUTE TO DR. FORMAN

We are very sorry to learn of the untimely death of Dr. Martin J. Forman, Director of the Office of Nutrition, Agency
for International Development In his honor and memory, we plan to increase our efforts to continue tht activities begun
under the Nutrition CRSP which he believed in and supported.

v



•

•

TABLE OF CONTENTS

ACKNO\VLEDGEl\1ENT iii
DEDICATION iv
TRIll UTE TO DR. FORl\1AN v

CHAPTER 1 • INTRODUCTION

I. BACKGROUND 1

II. EGYPT PROJECT OBJECTIVES AND HYPOTHESES 2

III. AFFILIATED INSTITU110NS AND COLLABORATIVE ROLES 2

IV. PARTICIPANTS IN THE EGYPT PROJECT 3

A. The Nutrition Institute, Cairo, Egypt 3
B. The University of Arizona 5
C. The University of Kansas 6
D. Purdue University 6

CHAPTER 2· THE SITE

I. SELECTION 9
A. Selection of Kalama, a Village in the Nile Delta . . .. . 9
B. Criteria for Community Selection , 9
C. The Site Selection Process 9
D. Securing Official and Community Approval of the Research Plan and Project 10

II. PHYSICAL SETTING 10
A. Location 10
B. Geography and Climate 11

III. SOCIAL AND ECONOMIC SETTING 13

IV. VILLAGE LIFE AND SOCIOPOLITICAL INSTITUTIONS 13
A. Demographic Characteristics 13
B. Economic Status Indicators 15
C. Village Lifestyles 15
D. Socioeconomic Transition and Economic Diversity in Kalama 17
E. Cultural Stability amidst Socioeconomic Transformation 18
F. Current Political and Social Organization 18
G. Educational Institutions . 19
H. Economics 19
I. Health and Medical Services '" 21
J. Data Gathering Techniques 21

V. REFERENCES 21

vii



CHAPTER 3· OVERALL PLAN OFTHE STUDY

I. PHASE I AND BEFORE 23

II. PHASE II 24
A. Project Administrative Arrangements and Swffing 24
B. Field Staff 25
C. Selection and Recruitment of Target Households 25
D. General Characteristics of Target Households 27
E. Scheduling of Field Activities 27
F. Data Management 27

III. PHASE III: DATA ANALYSIS 29

IV. SPECL\L PROBLEMS AND STRENGTHS 31
A. Special Problems .31

1. Measurement of Resting Metabolic Rate 31
2. Collection of Biological Fluids .31
3. Illness Subroutine .32
4. Mortality Documentation ..32
5. Resistance to Rotation of Interviewers 32
6. Cultural Constraints on Food Intake Methodology 32

B. Special Strengths .32
1. Ethnographic Study of Food-Rel.ated Issues .32
2. Immunology... . .33
3. Zinc Status .33
4. Breast Milk Analysis 33
5. Behavioral Observations of Child Clfe. Time Allocation and Sanitation 33
6. Institution Building 33

CHAPTER 4 • ~IETHOD~

I. FOOD INTAKE 35
A. Research Goals and Objectives 35
B. The Sample 35
C. Developing Food Intake Methods During Phase I 35

1. Approaches to Foorl Intake Studies in Kalama 36
a. Methods - April 1983 36
b. Implication and Application to Phase II Research 37

2. Estimation of Inter and Intraindividual Variation in Phase I Food Intake Data .38
a. Metl:ods 38

i. Intraindividual Variation 38
ii. Interindividual Variation 38

3. Determining the Feasibility of Performing Household Food Inventory Studies .39
a. Methods 39
b. Implication and Application to Phase II Research 040

4. Determ ining Food Intake during the Ramadan Fast and Two Main Feasts .40
a. Methods 040
b. Implication illld Application to Phase II Research Al

D. Food Intake Methods Implemented in the Final Research Design .41
I. Methods of Collecting Data on the Daily Food Intake of Households and

Individuals during Periods of Ususal Consumption and Moslem Religious
Observances Al

a. Household Food Intake during Periods of Usual Consumption Al
b. Individual Food Intake during Periods of Usual Consumption 042

viii

•

•

•

•



•

c. Special Consideration for Collecting Food Intnke Datn during Ritual
Fasts and Feasts - Ramadan and Biram .42

2. Methods of Continuing Validity Trials - Quality Control Measures 42
3. Method of Collecting Fwd Intake Data on Indication of AllCred Intake

During Illness 43
E. Development of the Food Composition Data Base 43

I. Goals 43
2. Methods and Pro...cdure 43
3. Energy Composition Data Base 44

4. Nutrient Composition Data Base 44
5. Deriving Food Composition Data for Composite Foods and

Beverages from Recipes 45
6. Validation Method 46

F. Descriptive Statistics and SummaJy of Findings 47
G. References 51

II. ANTHROPOI\1ETRY 57
A. Introduction 57
B. Measurements... . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 58
C. Equipment 58
D. Standardized Methods for Measurement 5g

1. Weight 58
2. Height/Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 59
3. M.idann Circumference 59
4. Hel1,d Circumference 59
5. Skinfold Thickness 59

E. Quality Control 59
1. Staff Training . 59
2. Reliability Measures 60
3. Maintenance of Equipment. 60
4. Data Cleaning 60

F. Components of Variance in Anthropometric Data 60
G. References 66

III. MORBIDITY 67
A. InLroduction 67
B. Types of Data Collected 67

1. Medical History and Physical Examination 67
2. Morbidity Recall 68
3. Illness Subroutine 72
4. Mortality 72

C. Quality Control 72

IV. SANITATION AND HYGIENE ..................................•.................... 75
A. Goals and Objectives 75
B. Developing Sanitation and Hygiene Methods for an Egyptian Village 75

1. Brief Ethnographic Description of Kz.Iama's Environment Showing Potential
Indicators of Hygiene Statu') 75

2. Relevant Indices of Sanitation and Hygiene in Kalama 76
a. Household-Levell.ldices 76
b. Individual-Level Indices 76

C. Methods Implemented in the Final Research Design 77
1. Data CoIlection Instruments ' 77

a. Individual Sanitation and Hygiene-Observation Protocol 77



b. Household Sanitation and Hygiene-Observation Protocol 77
c. Household Sanitation and Hygiene-Interview ProlOCol 77

D. Personnel a.ld Staff Training 77
E. Methods 78
F. Data Processing 78

1. Translation 78
2. Coding.. . 78
3. Entry and Verification 79

G. Ranking Households and Individuals According to Level of Sanitation and Hygiene 79
1. Households 79
2. Individuals 79

H. Quality Control Procedures 80
1. Prior to Data Collection 80
2. During Data Collection 80
3. During Data Processing 80

1. Descriptive Statistics and Summary of Findings 80
1. Household Level Data 81

a. Care of Cooking, Eating and Drinking Utensils 81
b. Latrine 81
c. Laundering Practices 82
d. Uses of Boiled Water 83
e. Manufacture of Dung Cakes 83
f. Condition of House and Presence of Pests 84

2. Individual Level Data 84
J. Reference 88

V. LABORATORY 1v1EASURES 89
A. Hematology 89

1. Sample Collection 89
2. Methods 89

B. Urinalyses 90
1. Sample Collection 90
2. Methods 90

C. Milk Analyses 90
1. Sample Collection 90
2. Methods. . 91

D. Parasitic Infection 91
E. Quality Control Procedures 91
F. References 92

VI. COGNITION AND BEHAVIOR 93
A. Subjects 93
B. Instruments 93
C. Procedures . . . . . . .. . 96

1. Training Procedures 96
2. Training of Observers 96
3. Testing Procedures 97
4. Procedures for Obselvational Measures 98

D. Statistics 98
E. References 99

VII. REPRODUCTION/LACfATiON 101
A. Identification ')f Pregnancy 101
B. Reproduction and Lactation/Infant Feeding Histories 101



•

•

•

..

•

•

•

•

•

C. Pregnancy Monthly Visits ' 101
D. Laboratory Measurements 101
E. Anthropometry 102
F. Notification and Follow-up of Newborns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 102
G. Pregnancy Outcome 102
H. DubowilZ Assessment 102
I. Infant Feeding ' 104
J. Quality Control 104
K. References 104

VIII. TIME ALLOCATION , 105
A. Introd.lction 105
B. Research Objectives 105
C. Approaches to Time Allocation Studies in Kalama· Phase I Pilot Studies 105

1. Sample 105
2. Methods 105
~. Results 106
4. Implication and Application 10 the Final Study Design 106

D. Time Allocation Methods Implemented in the Final Research Design 107
1. Methcds 107

a. Data Categories 107
b. Activity Categories 107

2. General REsearch Procedures 108

E. Personnel and Staff Training , 108
F. Data Processing 109

1. Translation 109
2. Coding 109
3. Entry and Verification 109

G. Quality Control Procedures . 109
1. Prior to Data Collection ' 109
2. During Data Collection , 109
3. During Data Processing . 109

IX. CHILD CAREGIVING 111
A. Introduction 111
B. Hypotheses and Objectives 111
C. Developing Child Caregiving Research Methods for lCaJama: Applying the Project's

Time Allocation Research Methods to Parental Care Giving Research 111
D. Methods and Data Categories ' 112
E. Content Validity , , , " 112
F. Personnel and Staff Training 112
G. Data Processing 112
H. Quality Control Procedures 113

1. Prior to Data Collection 113
2. During Data Collection 113
3. During Data Processing 113

I. Ranking Target Male and Female Caregivers According LO Effectiveness
of Child Caregiving 114

J. References , , " 114

X. COMJvruNITY AND HOUSEHOLD DEMOGRAPHICS AND SOCIOECONOMICS 117
A. Goals and Objectives 117
B. Community Assessment and Survey of Social and Economic Institutions 117
C. Community Socioeconomics and Weather Pattern 117

xi



1. Prices and '.Vages . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
2. Weather ?2;ttem 118

D. Community Demographics , 118
E. Household Demographics and Socioeconomics ,118

1. Developing Household Demographic and Socioeconomic Research Methods
for an Egyptian Village 118

2. Household Demographic and Socioeconomic Research Methods Implemented
in the Final Research Design 119

F. Personnel and Staff Training 119
G. Methods , · 119
H. Ranking Households According to Social Standing and Economic Situation 119

1. Stage One· Scoring , 119
a. Demographic Indices " 119

2. Stage 2· Scaling .122
!. Quality Control Procedures . 123

1. Periodic Observation ofField Staff Conducting Interviews 123
2. Verification of Data Reliability 123
3. Cross-checks Within the Interview to Verify Consistency of Responses .123
4. Verification of Information Collected on Questionnaires to Ensure

That All Spaces Were Filled In Correctly , , tl3
J. Descriptive Statistics and Summary of Findings 123

1. Demography 123
2. Socioeconomic Indicators . . . . . . . . . .. . 127

a. Household Assets 127
b. Farm Assets " ., 129

XI. DATA MANAGEMENT , , , , 131
A. Introduction 131
B. Goals 131
C. Data Management Sites , 131
D. Organization of Data Management Activities 131
E. Sampling and Field Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , J32

1. Sample Identification. , 132
2. Individual Identification Numbers 132
3. Field Scheduling 132
4. Sample Monitoring , " ., 132
5. 'The Final Sample , , .136

F. Data Processing and Organization , 137
1. At the Egypt DMU , , , 137

a. Data Enlry 137
b. Data Flow Scheme , , " 137
c. Organization Linking the Nutrition Institute and AI-Ahram 138
d. Data Entry Priorities and Procedures 138

2. Kansas Data Management Unit 139
a. Logging in Data 139
b. Preparing Data for Computer Entry . 139
c. Entering and Verifying Data , 139
d. Creating Files 139

G. Quality Control Procedures 140
1. At the Egypt DMU .140
2. At the Kansas DMU '" 140

H. Distribution of Data Tapes and Hard Copies to Investigators - 140

xii

•

•

•

..



•

•

•

•

•

•

•

•

•

•

•

XII. STATISTICS METHODOLOGY 143
A. Overview 143
B. The Process , 143
C. The Da<.a 144
D. Descriptive Statistics . 145
E. Statistical Models 146
F. Food Intake Data 146

1. Collection of Food Intake Data on Days With Illness 146
2. Comparison of Kcal on Sick and Well Days 147
3. Oilier Effects 147

G. Multipll'. Regl'~ssion 148
H. General Linear tl.1odcls 148

1. General Comments 148
2. Model Building 149
'3. LSMEANS and Parameter Estimates 150
4. Models for Toddler Anthropnmetry 150
5. Models for Toddler Morbidity 151
6. Models for Toddler Food Intake. . . . . . . . . . . . 152
7. Models for Infant Weight 152
l A Model for Weight of Women during Pregnancy and Lactation 153

1. Relati. Food Intake to Function 153
J. Graphic;. Displays 153

CHAPTER 5 • RESULTS AND DISCUSSION

1. THE TODDLER: MORBIDITY, GROWTH, FOOD INTAKE AND BEHAVIOR 159
A. Morbidity of Toddlers 159
B. Growth of Toddlers 165

1. Weight, Length and Weight-for-Length 165
2. Seasonal Effects 174

C. Food Intake of Toddlers J.74
D. Relationships Between Variables 180
E. Analytical Models Predicting Weight 183
F. Models Predicting Leugth and Weight-for-Lenglh 186
G. Models Predicting Morbidity 187
H. Cognition and Behavior of Toddlers 191

1. Descriptive Statistics 191
2. Relation of Food Intake to Outcome 194
3. Anthropometry and Outcome 195
4 Relations of Morbidity to Outcome 196
5. Interaction Variables and Outcome 197
6. Discussion of Findings 200

1. References 204

II. PREGNANCY AND LACfATION OlITCOME 205
A. D->.scription of Subjects 205

1. Age and Reproductive History 205
2. Education and Literacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 205

B. Description of Households 208
C. Food Intake During Pregnancy and Lactation 209

1. Energy Intake ..•.................................................... 209
2. Protein Intake 212
3. Relationship of Energy and Protein Intake to Socioeconomic Status 213

xiii



D. Anthropometry of Pregnant Women " 217
E. Anthropometry of Lactating Women 217
F. Morbidity of Pregnant and Lactating Women 221
G. Pregnancy Outcome , 226

1. Relationship of Different Variables to Birth Weight 227
a. Maternal Anthropometry and Food Intak~ 227
b. Maternal Morbidity , 228
c. Matetnal Hematological Status 228
d. Other Maternal and Household Variables 229

2. Summary of Household and Maternal Variables
Associated With Low Birth Weight 229

H. Multiple Regression Models for Predicting Birth Weight 240
1. Multiple Regression Analyses Predicting Early Pregnancy Weight and

Weight Gain Durinb Pregnancy 242
J. Growth of Infants 245

1. Weight, Length and Weight for Length 245
2. Head Circumference. Arm Circumference and Skinfolds 245

K. Morbidity of Infants 250
L. Infant tvfortality 253
M. Relationship of Different Variables To Infant Weight At 6 Months of Age 256

1. Maternal Literacy and Household Variables 256
2. Matelnal Food Intake 257
3. lVIaterna1 AnthroIXlmetry , , 258
4. Birth Weight , 259
5. Infant Morbidity , .262
6. Supplementary Food Intake 266

N. Multiple Regression Analysis For Predicting Household Sanitation During the
6 Month Pcstpartum Period 272

O. Multiple Regression Models For Infant Weight At 3 and 6 Months 273
1. Infant Weight At 3 Months 274
2. Infant Weight At 6 Months 274

P. Other Multiple Regression Models Related to Infant Weight 276
Q. References , 279

CHAPTER 6 • PROJECT·SPECIFIC RESEARCH

I. IMMUNOLOGICAL STUDIES , , , 281
A. Background , , 281
B. Measures , , 281
C. Collection Procedures , 2b3

1. Serum :Z83
2. Breast Milk 283
3. Saliva , , 283

D. Laboratory Methods , , ,., 283
1. Cell-Mediated Immunity (CMI): Tonsillar Size 283
2. Total Lymphocyte Count 283
3. Percent and Number of T-Lymphocytes 283
4. Percent Eosinophils , 284
5. Skin Tests 284
6. Immunoglobulins , 284
7. IgG. 19M. C-reactive protein. Transferrin. Prealbumin and C3 285

xiv

,

•

•

•

•

•

•

•



•

•

•

•

•

•

•

•

•

•

E. Quality Control 285
1. Blood · 285
2. Saliva and Breast Milk 285

F. Loss/D~age to Samples 285

II. zmc STATUS 285
A. Sampling Schedule 285
B. Collection Procedures 286
C. Laboratory ~1ethodology 286
D. Quality Control 288

III. EJorECT OF TEA AND SUGAR ON METABOLIC RATE MEASUREMENT 288

IV. COMPARATIVE ANALYSIS OF DUBO\VITZ SCORE COMPONENTS 289

V. FUNCTIONAL CONSEQlJENCES OF VITAMIN B-6 INADEQUACY
IN EGYPTIAN INFANTS AND MOTHERS 289

VI. RELATIONSHIP OF VITAMIN B-6 STATUS OF EGYPTIAN MOTHERS
ro BIRTH WEIG.HT 2QO

VII. LONGffUDINAL CHANGES IN ZINC, CALCIUM AND MAGNESIUM
CONCENTRATIONS AND TI-IE EFFECT OF SHORT TERM ORAL ZINC
SUPPLEMENTATION ON ZINC LEVELS IN ~llLK OF EGYPTIAN WOMEN 290

VIII. MATERNAL ZINC STATUS AND PREGNANCY OUTCOME OF RURAL
EGYPTIAN WOMEN , ,292

IX. FATry ACID COMPOSITION OF MATURE HUMAN MILK OF
EGYPTIAN AND A1v1ERICAN WOMEN . 292

X. PROJECT SPECIFIC PUBLICATIONS AND PRESENTAnONS AT MEETINGS 292
A. Publications 292
B. Manuscripts In Prepa ation 292
C. Published Abstracts and/or Presentations at Meetings 293

IX. REFERENCES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 293

CHAPTER 7 • SUMMARY

1. BACKGROUND , 295

II. AFFILIATED INSTITUTIONS AND COLLABORATIVE ROLES 295

III. EGYPT PROJECT OBJECTNES. . , 295

IV. EGYPT PROJECT HYro11IESES 296

V. Ov"ERALL PLAN OF 11IE STUDY 296

VI. TH:E SfTE ............•........................................................ 296

.. xv



VII. RECRUITMENT AND DESIC. ~ FOR DATA COLLEcrION ...•..........•........••.... .2m

VIII. TODDLER GROWTIi, MORBIDITY AND FOOD fNTAKE 2m

IX. TODDLER COONITION AND BEHAVIOR 298

X. PREGNANCY AND LACTAnON OlITCOME 2;ltj

XI. TIm DATABASE AND FlITURE RESEARCH PLANS , 300

xvi

•



•

LIST OF TABLES

TABLE 2.1: CHARACTERISTICS OF VILLAGES REVIEWED DURING SITE SELECTION 11
TABLE 2.2: POPULATION DISTRIBUTION BY AGE IN YEARS 14
TABLE 2.3: POPULA'nON DISTRIBUTION BY HOUSEHOLD SIZE 14
TABLE 2.4: DISTRIBUTION OF HOUSEHOLDS BY FAMILY TYPE 15
TABLE 2.5 : DISTRIBU nON OF KALMvlA HOUSEHOLDS BY SOCIOECONOMIC STANDING (SES) 16
TABLE 2.6: DISTRIBUTION OF STUDY HOUSEHOLDS BY SES " . 17
TABLE 2.7: DISTRIBUTION OF STUDY HOUSEHOLDS BY SUBSISTENCE MODE 17
TABLE 2.8: SIZE OF FARMS CULTIVA1ED BY OWNERS AND RENTERS IN KALAMA, 1982 20
TABLE 4.1 : SUMMARY OF PERCENT DIFFERENCeS· FOOD DATA BASE VS. LAB

ANALYSIS VALUES 47
. TABLE 4.2: MEAN ENERGY INTAKE FOR ALL OBSERVATIONS OF TARGET INDIVIDUALS

BY SOCIOECONOMIC STANDING (SES) 48
TABLE 4.3: MEAN ANIMAL PROTEIN INTAKE FOR ALL OBSERVATIONS OF TARGET

INDIVIDUALS BY SOCIOECONOMIC STANDING (SES) 48

TABLE 4.4: MEAN PLANT PROTEIN INTAKE FOR ALL OBSERVATIONS OF TARGET
INDIVIDUALS BY SO:IOECONOMIC STANDING (SES) 49

TABLE 4.5: MEAN ANIMALFATINTJ..KE FOR ALL OBSERVATIONS OF TARGET
INDIVIDUALS BY SOCIOECONOMIC STANDING (SES) .49

TABLE 4.6: MEAN PLANT LIPID INTAKE FOR ALL OBSERVATIONS OF TARGET
INDIVIDUALS BY SOCIOECONOMIC STANDING (SES) ..... 0 •••••••••••••••••••••• 50

TABLE 4.7: MEAN CARBOHYDRATE INTAKE FOR ALL OBSERVATIONS OF TARGET
INDIVIDUALS BY SOCIOECONOMIC STANDING (SES) 50

TABLE 4.8: SCHEDULE OF ANTHROPOMETRIC MEASUREMENTS 57
TA.BLE 4.9: TIME FRAMES FOR SELECTION OF REPEAT MEASURES 61
TABLE 4.10: COMPONENTS OF UNRELIABILITY (R2), IMPRECISION (P2), AND

UNDEPENDABILITY (Ti-) OF ANTHROPOMETRIC MEASUREMENT
VARIANCES (S2) AND TIIEIR CORRESPONDING RELIABILITIES (R),
PRECISIONS (P), AND DEPENDABILITIES (0) IN CRSP TARGET SUBJECTS 63

TABLE 4.11: COEFFICIENTS OF VARIATION OF ANTHROPOMETRIC DATA 64
TABLE 4.12.: RELIABILITY AND TECHNICAL ERROR OF MEASUREMEl'-l"T OF CRSP DATA

..,)MPARED TO THOSE OF PUBLISHED DATA SETS SIMlLARLY ANALYZED 65
TABLE 4.13: ( .' \k;mSON OF VARlANCE AND COEFFICIENT OF VARIATION OF TODDLER

~y\' EIGHT TAKEN WITInN 2 DAYS VERSUS WITIIIN 2 WEEKS 66
TABLE 4.14: COMPUTER AUDITING OF RESPIRATORY DIAGNOSIS •.................•............ 73
TABl.E 4.15: PERCENT HOUSEHOLDS USING CLEANING SUPPLIES IN WASlllNG

COOKING AND EATING UTENSILS •...•.....•...•........••..................... 81
TABLE 4.16: PERCENT OF HOUSEHOLDS WInI DIFFERENT TYPES OF LAlRll"4"ES .•.•.............. 81
TABLE 4.17: PERCENT OF HOUSEHOLDS USING CLEANING SUPPLIES IN

MAINTA1rIUNG 'I1IEIR LA1RINE ..•...............•..........................•... 82
TABLE 4.18: DISlRIBUTION OF HOUSEHOLDS BY FREQUENCY OF WASlllNG CLOTlllNG 83
TABLE 4.19: DIS1RmUTION OF HOUSEHOLDS BY FREQUENCY OF COlLECTING

MANURE AND MAKING DUNG CAKES .... , •....•.••.•..•..•...••.•............. 84

xvii



TABLE 4.20: DISTRIBUTION OF OBSERVED HOUSEHOLDS BY PERCENT OF HOME
LIVING SITE COVERED WITH LIT'TER 85

TABLE 4.21: PERCENT OF HOUSEHOLDS WITH PESTS INSIDE HOUSE OR IN YARD 85
TABLE 4.22: DISTRIBUTION OF OBSERVED INDIVIDUALS BY PERCEJVf OF HANDS

AND FACE COVERED WITH DIRT 86
TABLE 4.23: DISTRIBUTION OF OBSERVED INDIVIDUALS BY PERCENT OF

CLOTIiING COVERED WITH DIRT 86
TABLE 4.24: DISTRIBUTION OF OBSERVED INDIVIDUALS BY NUMBER OF FLIES

ON OR NEAR TIlEIR FACE 87
TABLE 4.25: DISTRIBUTIC:'l OF OBSERVED INDMDUALS WITH OR WmIOUT

FOOT PROTECI10N 87
TABLE 4.26: SUMMARY OF THE SCHEDULE OF HEMATOLOGY, URINE AND

PARASmC INFECI10N MEASUREMENTS 89
TABLE 4.27: TOY PLAY BEP.AVIORS UTILIZED 94
TABLE 4.28: DESCRIPTION OF OBSERVATIONAL CODES 95
TABLE 4.29: SCHEDULE OF MEASUREMENTS DURING PREGNANCY AND LACfATION

AND THE FIRST SIX MONTHS OF INFANCY ..................•..................103
TABLE 4.30: QUALITY CONTROL RESULTS FOR RECORDING TIME ALLOCATION DATA 110
TABLE 4.31: QUALITY CONTROL RESULTS FOR RECORDING CHILD CAREGIVING DATA 113
TABLE 4.32: CONCEPTUAL DESIGN FOR RANKING HOUSEHOLD ASSETS:

ECONOMIC INDEX I 121
TABLE 4.33: DISTRIBUTION OF CORE HOUSEHOLDS INVOLVED IN DEVELOPING

SCALES BY SES 123
TABLE 4.34: DISTRIBUTION OF HOUSEHOLDS BY COMPOSmON TYPE 124
TABLE 4.35: DISTRIBUTION OF HOUSEHOLnS BY SIZE .124
TABLE 4.36: DISTRIBUTION OF ALL INDIVIDUALS IN STUDY HOUSEHOLDS

BYAGEATENTRYTOPROJECf 125
TABLE 4.37: DISTRIBUTION OF ALL INDIVIDUALS IN STUDY HOUSEHOLDS

BY LITERACY STATUS 125
TABLE 4.38: DISTRIBUTION OF HOUSEHOLDS BY SUBSISTENCE MODE .125
TABLE 4.39: DISTRIBUTION OF HOUSEHOLDS BY SOCIOECONOMIC STANDING (SES) 126
TABLE 4.40: DISTRIBUTION OF AGRICULTURAL HOUSEHOLDS BY SOCIOECONOMIC

STANDING (SES) 126
TABLE 4.41: DISTRIBUTION OF NON-AGRICULTURAL HOUSEHOLDS BY

SOCIOECONOMIC STANDING (SES) 127
TABLE 4.42: DISTRIBUTION OF MIXED SUBSISTENCE HOUSEHOLDS BY

SOCIOECONOMIC STANDING (SES) , 127
TABLE 4.43: DISTRIBUTION OF HOUSEHOLDS BY STRUCTURE OF PRINCIPAL RESIDENCE 128
TABLE 4.44: DISTRIBUTION OF HOUSEHOLDS BY NUMBER OF ROOMS IN

PRINCIPAL RESIDENCE 128
TABLE 4.45: DISTRIBUTION OF HOUSEHOLDS BY PRIMARY AND SECONDARY

WATER SOURCES , 129
TABLE 4.46: DISTRIBUTION OF SAMPLE HOUSEHOLDS BY BLOCKS BASED ON

ELIGIBILITY OF TARGET INDIVIDUALS 134
TABLE 4.47: ENROLLMENT OF INFANTS IN THE STUDY BY MONTH OF BIRTII AND

CHARACTERISTIC OF l\.10TlIER 135
TABLE 4.48: STATUS OF HOUSEHOLDS IN THE SAMPLE - MARCH, 1985 136
TABLE 5.1: TODDLERS'l\.10RBIDITY 159
TABLE 5.2: TIME SICK WITH SELECTED ILLNESSES 161
TABLE 5.3: MORBIDITY OF TODDLERS WHO DIED 163
TABLE 5.4: WEIGHT BY AGE, SEXES COMBINED 165
TABLE 5.5: WEIGHT BY AGE, MALES. . . . . . .. . 166

xviii

•

•



•

•

•

•

•

•

•

•

•

TABLE 5.6: WEIGHT BY AGE, FEMALES 166
TABLE 5.7: HEIGHT BY AGE, SEXES COMBINED 167
TABLE 5.8: HEIGHT BY AGE, MALES 167
TABLE 5.9: HEIGHT BY AGE, FEMALES , 168
TABLE 5.1O~ WEIGHT FOR HEIGHT BY AGE, MALES 168
TABLE 5.11: WEIGHT FOR HEIGHT BY AGE, FEMALES 169
TABLE 5.12: MEDIAN TODDLER FOOD INTAKE (NON-BREAST-MILK) KCAL/DAY 177
TABLE 5.13: MEDIAN TODDLER FOOD INTAKE (NON-BREAST MILK) KCAl/KG/DAY 177
TABLE 5.14: ENERGY INTAKE OF TODDLERS BY AGE; LEAST-SQUARE MEANS, ADJUSTED

FOR INDIVIDUAL EFFECT AND BREAST-FEEDING STATIJS 178
TABLE 5.15: BIVARIATE CORRELATIONS BETWEEN KEY VARIABLES OVER THE

ENTIRE STIJDYPERIOD (SEXES COMBINED) , 181
TABLE 5.16: DAYS OF FOOD INTAKE DATA BY ilLNESS, TODDLERS , 182
TABLE 5.17: CHARACTERISTICS OF CHILDREN WHOSE LAST EPISODE OF

RESPIRATORY OR DIARRHEAL DISEA3E WAS UNCOMPLICATED VS.
THOSE WITH PROORESSIVELY SEVERE ILLNESS 183

TABLE 5.18: GENERAL LINEAR MODELS PREDICTING WEIGHT OF TODDLERS 184
TABLE 5.19: GENER.AL LINEAR MODELS PREDICTING LENGTH OF TODDLERS 186
TABLE 5.20: GENERAL LINEAR MODELS PREDICTING WEIGfIT-FOR-LENGTH 187
TABLE 5.21: GENERAL LINEAR MODELS PREDICTING MORBIDITY VARIABLES 188
TABLE 5.22: MEAN COGNITIVE AND COGNITIVELY RELATED PERFORMANCE OF

TOTAL SAMPLE OF EGYPTIAN TODDLERS AT 3 AGE LEVELS , 192
TABLE 5.23: OBSERVATIONAL DATABASE FOR P.GYPTIAN TODDLERS AND

THEIR CAREGIVERS 193
TABLE 5.24: SIGNIFICANT CORRELAnONS BElWEEN FOOD INTAKE AND

COGNITIYE AND"BEHAVIORAL OUTCOME PARAMETERS 195
TABLE 5.25: SIGNIFICANT CORRELATIONS BETWEEN ANTHROPOMETRY AND

COGNITIVE AND BEHAVIORAL OUTCOME PARAMETERS 196
TABLE 5.26: SIGNIFICANT CORRELATIONS BETWEEN MORBIDITY AND

COGNITIVE AND BEHAVIORAL OUTCOME PARAMETERS 197
TABLE 5.27: SIGNIFICANT CORRELATION BElWEEN ENVIRONMENTAL FACTORS

AND COGNITIVE, EXPLORATION, AND IBR OUTCOME PARAMETERS 197
TABLE 5.28: MEAN, RANGE AND FREQUENCY DISTRIBUTION OF AGE AND

REPRODUCTIVE mSTORY VARIABLES OF PREGNANT WOMEN W7
TABLE 5.29: FORMAL EDUCAnON AND LITERACY STATIJS OF PREGN !\NT WOMEN

AND THEIR HUSBANDS 208
TABLE 5.30: RELATIONSlllP OF HOUSEHOLD SOCIOECONOMIC STATIJS TO HOUSEHOLD

SANITAnON INDEX , , 208
TABLE 5.31: ENERGY AND PROTEIN INTAKES OF PREGNANT AND LACfATING

WOMEN (LONGITUDINAL DATA) , 210
TABLE 5.32: FREQUENCY DISTRmUTION OF ENERGY INTAKE AND PERCENT OF

ENERGY INTAKE AS PR01EIN DURING PREGNANCY AND LACTAnON
(LONGITUDINAL DATA) 211

TABLE 5.33: FREQUENCY DISTRIBUTION OF TOTAL, ANIMAL AND PLANT PROTEIN
INTAKES DURING PREGNANCY AND LACTAnON (LONGITUDINAL ['lATA) 213

TABLE 5.34: ENERGY INTAKE AND PERCENT OF ENERGY INTAKE AS PROTEIN FOR
PREGNANT AND LACTATING WOMEN CLASSIFIED BY HOUSEHOLD
SOCIOECONOMIC STArns (LONGITIJDINAL DATA) .••..•.••......•............. 214

TABLE 5.35: TOTAL, ANIMAL AND PLANT PROTEIN INTAKE~ OF PREGNANT AND
LACTATING WOMEN CLASSIFIED BY HOUSEHOLD SOCIOECONOMIC STATUS
(LONGI1UD1I'1AL DATA) 216

TABLE 5.36: ANTHROPOMETRY OF PREGNANT WOMEN (CROSS-SEcnONAL DATA) 218

xix



TABLE 5.37: ANTHROPOMETRY OF PREGNANT WOMEN (LONGITUDINAL DATA) ........•........219
TABLE 5.38: ANTHROPOMETRY OF LACfATING WOMEN (CROSS-SECTIONAL DATA) .220
TABLE 5.39: ANTHROPOMETRY OF LACfATING WOMEN (LONGITUDINAL DATA) 221
TABLE 5,40: MORBIDITY OF PREGNANT WOMEN: TYPE, DURAnON AND SEVERITY

OF ll..L.."lESSES 222
TABLE 5,41: MORBIDITY OF LACfATING WOMEN: TYPE, DURAnON AND SEVERI1Y

OF ILLNESSES .........•.....................................................224
TABLE 5,42: PERCENTAGE OF TIME PREGNANT/LACfATlNG WOMEN WERE ILL WITH

ALL ll..LNESSES (EXCEPT SKIN AILMENTS) AND WITH DIARRHEA AND
RESPIR.AroRY ILLNESSES ......•....•.•.......•...............................226

TABLE 5,43: l\.JKBIDITY OF PREGNANT/LACfATING WOMEN: PERCENTAGE OF TIME
ILL BY STAGE OF GESTATION/LACfATION 226

TABLE 5.44: WEIGlITS OF INFANTS AT BIRTH, 1,3 AND 6 MONTHS OF AGE
(CROSS-SECITONAL DATA) 227

TABLE 5,45: WEIGlITS OF INFANTS AT BIRTH, 1,3 AND 6 MONTHS OF AGE
(LONGrruDINAL DATA) 228

TABLE 5.46: FREQUENCY DISTRIBUTION OF INFANTS BY PE.~CENTILES OF WEIGlIT
AT DIFFERENT AGES (LONGITUDINAL DATA) 230

TABLE 5.47: RELATIONSHIP OF PATERNAL AND MATERNAL LITERACY, EDUCATION
AND ITPE OF OCCUPATION TO INFANT WEIGfIT EXPRESSED AS PERCENT
OF THE 50TH PERCENTILE AT BIRTH AND 6 MONTHS OF AGE 236

TABLE 5.48: COrviPARISON OF SOCIOECONOMIC STATUS (SES) AND INFANT WEIGlIT
EXPRESSED AS PERCENT OF TIlE MEDIAN AT BIRTH AND 6 MONTHS
OFAGE 237

TABLE 5.49: COMPARISON OF HOUSEHOLD SANITAnON INDEX AND INFA.NT WEIGlIT
EXPRESSED AS PERCENT OF THE MEDIAN (NCHS) AT BIRTH AND 6
MONTHS OF AGE 238

TABLE 5.50: HOUSEHOLD AND MATERNAL VARIABLES ASSOCIATED WITH NORMAL
AND LOW BIRTH WEIGlIT 239

TABLE 5.51: SIMPLE REGRESSIONS OF MATERNAL VARIABLES AND BIRTII WEIGHT
EXPRES3ED AS PERCENT OF THE 50TH PERCENTILE (NCHS) 21,0

TABLE 5.52: MULTIPLE REGRESSION MODELS FOk pREDICTING BIRTH WEIGlIT,
EXPRESSED AS PERCENT OF THE 50TH PERCENTILE (NCHS) 242

TABLE 5.53: MULTIPLE REGRESSION ANALYSIS FOR PREDICTING EARLY PREGNANCY
WEIGlIT AND WEIGlIT GAIN DURING THE SECOND AND TIllRD TRIMESTER 243

TABLE 5.54: LENGTHS OF lNFANTS AT BIRTH, 1,3 AND 6 MONTHS OF AGE
(CROSS-SEcrIONAL) 246

TABLE 5.55: INFANT WEIGHT AND LENGTH DATA COMPARED TO NCHS STANDARDS
(SEXES COMBINED) 248

TABLE 5.56 : HEAD CIRCUMFERENCE, ARM CIRCUMFERENCE AND SKINFOLD
THICKNESS OF MALE INFANTS (CROSS-SECTIONAL DATA) 249

TABLE 5.57: HEAD CIRCUMFERENCE, ARM CIRCUMFERENCE AND SK.INFOLD
THICKNESS OF FEMALE INFANTS (CROSS-SECTIONAL DATA) 250

TABLE 5.58: MORBIDITY DIAGNOSES OF INFMlS FROM BIRTH TO 6 MONTHS OF AGE 251
TABLE 5.59: PERCENTAGE OF TIME INFANTS WERE ILL WITH ALL ILLNESSES

(EXCEPT SKIN AILMENTS) AND WITH DIARRHEA AND RESPIRATORY
ll..LNESS FROM BIRTH TO 6 MONTHS OF AGE 252

TABLE 5.60: MEANS AND LEAST SQUARES MEp NS OF PERCENT OF TIME INFANTS WERE
ILL AT DIFFERENT AGES AND MONTHS OF YEAR FROM BIRTH TO 6 MONTHS .....253

TABLE 5.61: GENERAL LINEAR MODELS ESTIMATING INFANT MORBIDITY BY
INDNIDUAL EFFECf. AGE AND MONTH OF YEAR 255

xx

4



•

•

TABLE 5.62: RELATIONS!llP OF INFANT MORTALITY TO PRIOR MORBIDITY
AND ANT'HROP()~TRY 256

TABLE 5.63: RELATIONSHIP OF CERTAIN HOUSEHOLD AND MATERNAL VARIABLES
TO HOUSEHOLD SANITATION BY SIMPLE REGRESSION ANALYSES 258

TABLE 5.64: RELATIONSHIP OF INFANT WEIGHT TO SUBSEQUENT WEIGHTS FROM
BIRTH TO 6 MONTHS OF AGE 261

TABLE 5.65: COMPARISON OF GROWTH, MORBIDITY AND SELECfED VARIABLES FOR
Thc'FANTS CLASSIFIED INTO TI-IREE CATEGORIES OF WEIGHT AT 6 MONTHS 264

TABLE 5.66: PERCENT OF INFANTS FED VARIOUS SUPPLE~ARY FOODS AT
DJFFE.RENT AGES DURING THE FIRST 6 MONTHS 267

TABLE 5.67: INFLUENCE OF AGE OF SUPPLE~NTATION ON INFA."IT WEIGHT
E.~OM BIRTH TO 6 MONTHS OF AGE 268

TABLE 5.68: RELATIONSHIP OF THE AGE OF INTRODUCTION OF FOOD SUPPLE~S
AND HOUSEHOLD SOCIOECONOMIC STATUS (SES) TO INFANT WEIGHT
EXPRESSED AS PERCENT OF nm 50TH PERCENTILE (NCHS) 269

TABLE 5.69: RELATIONSHIP OF HOUSEHOLD SOCIOECONOMIC STATUS TO THE TOTAL
NUMBER AND TYPES OFSUPPLE~SINTRODUCED TO INFANTS FROM

BIRTH TO 6 MONTHS OF AGE 270
TABLE 5.70: COMPARISON OF THE MORBIDITY OF BREASTFED INFANTS WHO WERE

SUPPLE~NTEDAND NOT SUPPLE~NTEDAT I, 3 AND 6 MONTHS OF AGE 271
TABLE 5.71: SIMPLE REGRESSIONS OF INDEPENDENT VARIABLES WITH INFANT WEIGHT

AT 6 MONTHS EXPRESSED AS PERCENT OF THE 50TH PERCENI'TIE (NCHS) 272

TABLE 5.72: MULTIPLE REGRESSION MODELS FOR PREDICTING HOUSEHOLD SANITATION
FROM CERTAIN HOUSEHOLD AND MATE.~AL VARIABLES 274

TABLE 5.73: MULTIPLE REGRESSION MODELS FOR PREDICTING INFA."ITWEIGHT
EXPRESSED AS PERCENT OF THE 50TH PERCENTU-.E (NCHS) AT 3 AND 6

MONTHS OF AGE 275
TABLE 5.74: MULTIPLE REGRESSION MODELS FOR PREDICTING CHANGE IN INFANT

WEIGHT EXPRESSED AS PERCENT OF THE 50TH PERCENTILE (NCHS) FROM
BIRTH TO 6 MONTHS OF AGE 277

TABLE 6.1: IMMUNOLOOIC VARIABLES AVAILABLE BY TARGET TYPE 282

xxi



LIST OF FIGURES

FIGURE 2.1: MAP OF KALAMA 12
FIGURE 3.1: NUMBER OF CORE HOUSEHOLDS ENROLLED IN CRSP ,:vrrn TARGET

TODDLERS, SCHooLERS, PREGNANT MOTIIERS AND TARGET INFANTS
BORN BY EN'TRY MONTH 26

FIGUPE 3.2: DISTRIBUTION OF HOUSEHOLDS BY COMPOSmON TYPE, SIZE AND
ALL INDIVIDUALS IN STUDY BY AGE AT ENTRY TO PROJECT 28

FtGURE 3.3: DISTRIBUTION OF HOUSEHOLDS BY SUBSISTENCE MODE AND
SOCIOECONOMIC STATUS 29

FIGURE 4.1: A MODEL FOR INFANT WEIGHT FROM BIRTH TO 6 MONTHS OF AGE
WITH TIIE LSMEANS 154

FIGURE 4.2: A MODEL FOR INFANT WEIGHT SHOWING DEVIATIONS IN LSMEANS
BYTI?v1EOFYEAR ...........•.......... , 155

FIGURE 4.3: A MODEL FOR WEIGHT OF WOMEN DURING PREGNANCY AND LACTATION 156

FIGURE 4.4: A MAP OF TIIE VILLAGE KALAMA SHOWING GEOGRAPIDCAL VARIATION
IN AVERAGE HOUSEHOLD SANITATION-HYGIENE SCORES , .157

FIGURE 5.1 : RELATION OF MORBIDITY TO AGE IN TODDLERS, LEAST.SQUARES MEAN
PERCENT OF DAYS ILL FOR SELECTED ILLNESS, ADJUSTED FOR
INDMDUAL EFFECT AND TIME OF YEAR 162

FIGURE 5.2: SEASONAL ASPECfS OF MORBIDITY IN TODDLERS, LEAST·SQUARES
MEAN PERCENT OF DAYS ILL FOR SELECTED ILLNESSES, ADJUSTED
FOR IN"DIViDUAL EFFECT AND AGE 164

FIGURE 5.3: LEAST-SQUARES MEAN WEIGHT BY AGE, CONTROLLED ON TIME OF YEAR,
SEX, AND INDIVIDUAL EFFECT 170

FIGURE 5.4: LEAST-SQUARES MEAN HEIGHT BY AGE, CONTROLLED ON TIME OF YEAR,
SEX, AND INDIVIDUAL EFFECT , , .171

FIGURE 5.5: LEAST-SQUARES MEAN WEIGHT/HEIGHT BY AGE, CONTROLLED ON TIME OF
YEAR, SEX, AND INDIVIDUAL EFFECT 172

FIGURE 5.6: LEAST-SQUARES MEAN Z-SCORES IN RELATION TO REFERENCE POPULATION,
CONTROLLED FOR TIME OF YEAR, SEX, AND INDIVIDUAL EFFECT 173

FIGURE 5.7: LEAST-SQUARES MEANS FOR LENGTH, CONTROLLED FOR TIME OF YEAR
AND INDIVIDUAL EFFECT .174

FIGURE 5.8: LEAST-SQUARES MEAN <± SE) FOR LENGTH, AND WEIGHT BY TIME OF
YEAR, CON1ROU£D FOR SEX, AGE, AND INDIVIDUAL EFFECT 175

FIGURE 5.9: PERCENT OF TARGET TODDLERS WHO HAD AFOOD INTAKE MEASUREMENT
IN A GIVEN MONTH WHO WERE PARTIALLY BREAST FED BY AGE .176

FIGURE 5.10: ENERGY INTAKE FROM NON-BREAST MILK SOURCES FOR WEANED AND
PARTIALLY BREAST-FED TODDLERS (LEAST-SQUARES MEANS CONTROl LED
FOR ~EX AND INDIVIDUAL EFFECT) 179

FIGURE 5.11: FOOD INTAKE (NON-BREAST MILK) BY TIME OF YEAR FOR WEANED AND
PARTIAllY BREAST FED TODDLERS (LEAST-SQUARES MEANS CONTROLLED
FOR SEX AND LINEAR EFFECT OF AGE) 180

xxii

•

•

•

•

•

•

•

•

•

•

•



•

•

•

•

•

•

FIGURE 5.12: PROPOSED ANALYTIC MODEL FOR EGYPTIAN DATA SET INVOLVING
BAYLEY MENTAL SCORE (COMPETENCE) - MODEL DERIVED FROM
EGYPTIAN DATA SET 202

FIGURE 5.13: PROPOSED ANALYTIC MODEL FOR EGYPTIAN DATA SET INVOLVING
BAYLEY MENTAL SCORE (COMPETENCE) - MODEL DERIVED FROM
KENYA DATA SET 202

FIGURE 5.14: PROPOSED ANALYTIC MODEL FOR EGYPTIAN DATA :JET INVOLVING
CHILD LANGUAGE MEASURES (pERFORMANCE) - MODEL DERIVED FROM
EGYPTIAN DATA SET 203

FIGURE 5.15: PROPOSED ANALYTIC MODEL FOR EGYPTIAN DATA SET INVOLVING
CHILD LANGUAGE MEASURES (pERFORMANCE) - MODEL DERIVED FROM
KENYA DATA SET 203

FIGURE 5.16: PROPOSED MODEL FOR PREGNANCY AND LACTATION OUTCOME 206
FIGURE 5.17: FREQUENCY DISTRIBUTION OF INFANTS BY 1IRTHWEIGHT 229
FIGURE 5.18: RELA'nONSHIP OF MATERNAL BODYWEIGHT AND % OF IDEAL WEIGHT FOR

HEIGHT AT 3 AND 9 MONTHS GESTATION TO BIRTHWEIGHT 231
FIGURE 5.19: RELATIONSHIP OF MATERNAL HEIGHT, BODY TviASS INDEX IN EARLY

PREGNANCY AND WEIGHT GAIN FROM 3 TO 6 AND 3 TO 9 MONTHS
GESTATION TO BIRTHWEIGHT 232

FIGURE 5.20: RELATIONSHIP OF MATERNAL TRICEPS SKINFOLD THlCKNESS AND
ARM CIRCUMFERENCE AT 3 AND 9 MONTHS GESTATION TO BIRTHWEIGHT .... , .233

FIGURE 5.21: RELATIONSHIP OF MATERNAL ENERGY INTAKE AND OF TOTAL, ANIMAL
AND PLANT PROTEIN INTAKE FROM 3 TO 9 MONTHS GESTATION TO
BIRTHWEIGHT 234

FIGURE 5.22: RELATIONSHIP OF MATERNAL AGE AND PARITY TO MATERNAL WEIGHT
AT 3 MONTHS GESTAnON AND TC BIRTHWEIGHT 235

FIGURE 5.23: SUMMARY OF VARIABLES RELATED TO BIRTIlWEIGHT BY SIMPLE
REGRESSION AND MULTIPLE REGRESSION ANALYSES 244

l-lGURE 5.24: FREQUENCY DISTRIBUTION OF INFANTS BY PERCENTILES OF WEIGHT
(NCHS) AT BIRTH AND AT 3 AND 6 MONTHS OF AGE 247

FIGURE 5.25: RELATIONSHIP OF HOUSEHOLD SANITATION INDEX TO PERCENT OF TIME
INFANTS WERE ILL WITH DIARRHEA 257

FIGURE 5.26: SUMMARY OF VARIABLES RELATED TO HOUSEHOLD SANITAnON AND THE
RELATIONSHIP OF THESE TO INFANT MORBIDITY AND WEIGHT AT
6 MONTHS BY SIMPLE REGRESSiON ANALYSES 259

FIGURE 5.27: RELATIONSHIP OF MATERNAL TOTAL ENERGY INTAKE, ENERGY INTAKE
FROM FAT AND CARBOHYDRATE, AND ANIMAL AND PLANT PROTEIN INTAKE
DURING THE FIRST 6 MONTHS OF LACTATION TO INFANT WEIGHT AT

6 MONTHS OF AGE 260
FIGURE 5.28: RELATIONSHP OF BIRTHWEIGHT EXPRESSED AS % OF 50TH PERCENTILE

(NCBS) TO CHANGE IN WEIGHT PERCENTILE FROM BIRTH TO
6 MONTHS OF AGE 263

FIGURE 5.29: RELATIONSHIP OF BIRTHWEIGHT AND WEIGHT AT 6 MONTHS OF AGE,
BOTH EXPRESSED AS % OF 50TH PERCENTILE (NCHS) 263

FIGURE 5.30: RELATIONSHIP OF PERCENT OF TIME INFANTS WERE SICK WITH ALL
ILLNESSES EXCEPT SKIN PROBLEMS AND WITH DIAI'~HEA TO THEIR
WEIGHT AT 6 MONTHS OF AGE 265

FIGURE 5.3 I: SUMMARY OF VAR.IABLES RELATED TO INFANT WEIGHT AT 6 MONTHS
OF AGE BY SIMPLE REGRESSION AND BY MULTIPLE REGRESSION ANALYSES ... 278

FIGURE 6.1: SERUM ZINC MEASUREMENTS OF TARGET CHILDREN IN 100 EGYPTIAN
HOUSEHOLDS-INITIAL MEASUREMENTS 287

xxiii



FIGURE 6.2: RELATIONSHIP OF VITAMIN B-6 CONCENTRAnON IN Mll..K, A f'ROXY
FOR MATERNAL VITAMIN B-6 STATUS, 10 BIRTHWEIGHT 291

FIGURE 6.3 COMPARISON OF VITAMIN B·6 CONCENTRAnON IN Mll..K OF MOTIffiRS
WHO DELIVERED LOW BIRTIfWEIGHT AND NORMAL WEIGHT INFANTS 291

•

o

•

•

•

•

•

•

•

•

•



It

Chapter 1

INTRODUCTION

I. BACKGROUND.

The situation of mild or moderate deficits of food intake is prevalent in most of the world's population, and yet to date,

its functional effects have not been studied systematically. The problem of millions of chronically undernourished and
malnourished persons in the world, many of them young children and pregnant women, does not elicit the same response
from governments and people as the horrors of famine and starvation. Nevertheless, millions of people are believed to
die each year from inadequate food intake combined with poor sanitary conditions and chronic disease. Among those
who survive, many are believed to never reach their full physical and mental potential. There is recognition that these
assumptions have yet to be appropriately documented and that until this is done, there will be great uncertainty about
the national and international policies and acti~ns intended to ameliorate the perceived situation.

Conceptualization of the Nutrition Collaborative Research Support Program (CRSP) evolved from a series of reports
and working papers extending back to 1975. A report of a National Academy of Sciences panel assigned the highest
priority area for research bearing on world food and nutrition issues to determining the functional significance of nutri
tional status (National Academy of Sciences, 1977). At the request of the U.S. Agency for International Development
(USAID), the Committee on International Nutrition Programs of the Food and Nutrition Board, National Research
Council convened a workshop in 1977 to consider r"'''earch that might lead to a functional definition ofnutritional status.
As a result, five broad areas of human function were identified for investigation of their relationship to marginal food
intake: disease response, reproductive capadty, work output/physical activity, cognitive development and social com
pete~,ct (Food and Nutrition Board 1978).

Under a USAID planning grant awarded to the University ofCalifornia. Berkeley, a series ofworkshops were convened
to further define the issues and the research approaches in each of the five major areas of function. The precis of the
workshops included several important directives for the research: 1) the unit of study should be the household and the
focal point the mother-child dyad; 2) food intake, the major independent variable, should be represented by a range of
energy intakes from habitually mild to moderately restricted; 3) the design of the research should be naturalistic rather
than intervention; and 4) fmdings should be generalizable to nutrition problems in technologically developing countries
and should have potential policy and program implications.

Against this background, the Nutrition CRSP, a 5-year program (1982-87) funded by USAID, was designed to inves
tigate the human functional effects of mild to moderate undenmtrition in three countries: Egypt, Kenya and Mexico.
The central question to be addressed by the Nutrition CRSP research was: "Under the conditions of mild to moderate
undernutrition, what relationships exist cross-culturally between food intE.k:e and various human functional outcomes?"
Priority was given to a research strategy in which broad sets of cross-disciplinary variables were investigated in rela
tion to food intake.



II. EGYPT PROJECT OBJECTIVES AND HYPOTHESES

Data from the National Nutrition Survey of Egypt (1978-80) demonstrated that chronic undernutrition, i.e. mild and
moderate deficits of food intake, was common in Egypt, but acute undernutrition was rather rare. Yet to date, the func
tional consequences of this situation have not been systematically investigated. Thus the major objectives of the Egypt
Project, Nutrition CRSP were:
A) to investigate prospectively in a rural Egyptian setting the effects of mild to modemte variation in energy intake

on human functional perfonnance in tenns of: morbidity frequency, duration and severity; pregnancy outcome;
cognitive development; and child care and sanitation;

B) to develop and validate techniques and instruments for field research in human nutrition; and
C) to assist Egypt in institution-building and in the development of infrastructure to improve nutrition services.

The principal research hypotheses which the Egypt Project, Nutrition CRSP was designed to test were:
A) Maternal food intake during pregnancy and lactation influences endowment at birth and during the infant's fust

six months of breastfeeding. Also, maternal intake affects maternal activities for sanitation and child care. Thus,
infant behavior and morbidity are affected by maternal food intake;

Bj Fa<:><! intake of the child between 18 and 30 months affects his/her morbidity, anthropometry, wd psychological
development while maternal intake affects her child care and sanitar) practice. Thus, behavior and morbidity of
the young child are affected by both the child's and the mother's f()()(i intake;

C) Food intake of the child between 7 and 9 years affects the child's morbidity and behavior while intake of the parents
affects their behavior toward. the child;

D) Food intake ofadults affects their morbidity, responsiveness and performance of usual responsibilities and that this,
in tum, affects the morbidity and performance of other household members;

E) Household food intake affects household morbidity.

m. AFFILIATED INSTITUTI0NS AND COLLABORATIVE ROLES

The Management Entity of the Nutrition CRSP at the University of California, Berkeley was responsible for the scien
tific coordination and fiscal administration of the overall project. Five U.S. institutions were involved in the collabora
tive research effort along with three host country institutions; these included the Universities of Arizona, Kansas and
Purdue and the Nutrition Institute in Egypt; ta'le University of Connecticut and the National Institute of Nutrition in
Mexico; and the University of California (Los Angeles) with the University of Nairobi in Kenya Scientific decisions
of the Nutrition CRSP were handled by a Scientific Coordinating Board which met twice yearly and which was com
posed of one U.S. and one host country principal investigator from each of the three projects and one representative
from Management Entity.

Afull-time field coordin~,lor, who in most cases was a staffmemberofth~ U.S. component ofeach project, was employed
to reside in the host country. Generally, this person functioned both as field coordinator and liaison for day-to-day
scientific operations as well as for administration and fmancialliaison between the U.S. institutions and host country
institutions. Host country field staff were the primary field workers in the project, and scientists of the host country
were involvp..d fully in the collaborative work. U.S. investigators communicated regularly and frequently with their
host country counterparts, provided consultation and needed training of field staff and others when appropriate, and
were in the host countries sufficiently often and for long enough periods oftime to function in a fully collaborative role.
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Chapter 2

THEsrrE.

I. SELECTION

A. Selection or Kalama, a Yillage in the NiJe Delta

K.aIama. a village of 1470 households in 1982 (8,544 individuals) covering 1,762 feddans1 in the Nile Delta was selected
from among six potentially eligible communities as the research site.

B. Criteria for Community Selection

To be eligible for consideration, a site was expected to meet the following conditions:

•

•

I

1)
2)

3)

4)

5)
6)
7)
8)
9)

10)

a well-defined rural community such as a village, that is physically accessible to non-residents;
a stable population of at least 700 households with little emigration to other countries or out-migra
tion to neighboring towns and cities;
a representative population reflecting the religion(s), economic structure, food and feeding patterns
and traditions of rural populations in lower Egypt;
a representative population with a range of nutritional states from adequate to mild-to-modemtely
undernourished;
absence of endemic nutritional diseases such as goiter,
absence of chronic disease conditions such as bilharzia in a significant proportion of the population;
a health center with a resident physician and adequate supportive staff;
at least one primary and one preparatory school;
located within daily commuting distance from the Egypt Nutrition Institute or not more than 40 Km.
from Cairo;
no current or proposed intensive research projects involving nutrition, agricultural development, or
fertility control.

•

•

•

Six communitie;; were observed, reviewed and evaluated to determine provisional eligibility. Some relevant features
of these communities are presented in Table 2.1.

c. The Site SelecLon Process

Site selection involved five processes:
1) establishing site eligibility criteria;
2) observing, reviewing, and evaluating communities to determine provisional eligibility;

1
ODe feddan cqua1l1.038 ac:rea.
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3) identifying one provisionally eligible community for conducting Phase I research;
4) securing official and community approval of the research plan and project;

•

5) implementing pre-Phase I research to determine the number of households eligible for Phase II re
search. Each process is described below. •

A team of five investigators from Egypt and the United States who had participated in at least two site reviews, unan
imously selected Kalama as the provisional research site. Kalama met all of the criteria established for site selection.
In addition, the resident physician of Kalama seemed enthusiastic about participating in a prospective research project;
he felt that the community residents would be cooperative. Staff at the N.I. who had conducted a survey in Kalama
from 1965-1967 were also impressed with the quality~ '~vel of community support and cooperation received during
that time.

D. Securing Official and Community Approval of the Research Plan and Prolect

Official approval for implementing the research plan in Kalama was granted by both the Undersecretary of Health and
the Undersecretary of Agriculture. They provided official clearance to obtain relevant data from hc.alth and agricul
tural officers in Kalama. The Village COJncil in Kalama also approved the project. In addition, two social workers
from the Nutrition Institute informally surveyed key informants in Kalama about the proposed plan and project and
received very positive reaction from th~e surveyed.

II. PHYSICAL SETDNG

A. Location

One enters Kalama from one of the busiest highways in Egypt It is situated 25 kilometers north of downtown Cairo,
just 500 meters from AI Tarik Al Zerai, the main north-south artery linking Cairo and Alexandria. However, immediate
ly upon entering the village, one is comforted by the relatively slow, steady pace of village life compared with the hustle
and bustle of the highway. Kalama is one of many villages in the Kaliobia governorate. 100 residential section covers
a total area of 1,762 feddans (approximately 1,830 acres). Surrounding farms cover a total area of2,867 feddans. The
residential area is divided into three main sections: the gum (granary), the IDa<1afin (cemetery) and the agricultural
cooperative section.

The road leading from the highway to the center of the village is one of Kalama's main <uteries. It is bordered by farms
for about one-half kilometer

Encroaching upon the fertile farmland are neighboring large two-storied brick houses, fo1l0wed by traditional one
storied brick. adobe-brick, or adobe buildings.

Two important public buildings are located close to the main entry, obliquely opposite each other on the main street·
the food cooperative and the health services center, Almagmoa Al Sihiya. The health center is 700 meters from the
agricultural section and 500 meters from the illDl and madafin. As the main street curves through the village, it is dotted
with a variety ofcommercial enterprises including fast food stands, vegetable and fruit stands, confectionery, soft drink
and snack stands, television and bicycle repair shops, carpentry shops, etc. El-Omda Mosque is located in the heart of
"main street" and borders one section of the S-shaped canal which meanders through the village. Many important ele
ments of village social life are played out along the banks of the village canal. The local market~ and other com·
mercial enterprises are located in other sections of the village. A map of Kalama is presented in Figure 2.1.
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B. GeoUaphy and Climate

The terrain is extremely flat. There are no hills or mountains.

The climate is hot and hwnid, and rainfall is extremely sparse. Rain falls no more than six times per year, always in
winter and usually very brief showers. The average temperature is 22°C; the temperature ranges from 9°C. to 34° C.
Relative hwnidity varies from 58 to 65 percent with an average of 62 percent
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There are three distinct se8SOnS - the very hot, humid. and dusty summer from April to August, the mild autumn from
late September to November and the cool winters from Deamber iO Match. Locally, each season is associated with
its major agricultural products such as the citrus fruits of winter, lhe autumn dates, and tropical fruits such as water
melon, guava. and mangoes during the long summer months.

-
l'1:mUT1~ Ill'':':"r'"~

D:;TI'T T"," • Cll~ p •

FIG 2. 1. r'!ap of l~al3IT'.a.
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ill. SOCIAL AND ECONOMIC SETTING

The main road leading to and from tlie h!ghway is paved; this differs from the unpaved, muddy (from water used for
domestic purposes), and bumpy lanes inside the village. Kalama is fully electrified indoors and outdoors for street light
ing. Approximately 10% of the homes have an indoor water supply and another 10% have water pumps very close to
their houses. However, most Kalamans use communal water pumps Icr..-alCd throughout the village.

The non-residential areas in Kalama consist of fertile arable land in which a wide variety of vegetables and some fruits
are cultivated. The residential section is heavily dotted with a varied assortment of service-oriented commercial estab
lishments.

Traditional Kalama houses are built of either mud or red brick. Typically, houses are one or two stories high and con
sist of two or three rooms. One room is used as a living area and all domestic activities are carried out in this room:
feeding children, eating, preparing food, and serving tea and coffee to guests. A round, wooden, very short-legged
dining table (tablaaya) sits in the middle of this room. The floor is often covered with a cotton rug. Modem houses
often have high, narrow sofas and metal beds. Family photographs usually cover the walls of the houses. The roofs of
most houses are covered with dried plant stalks and animal dung; both are used as fuel. The barn of a traditional house
is commonly located in the living quarters; however, in more modem houses, animals are located in separate quarters
beside t.he main residence. Many families own modem appliances and electronic equipment such as a T.V. set, wash
ing machine, refrigerator, radio, and a fan.

IV. VILLAGE LIIE AND SOCIOPOLITICAL INSTITUTIONS

A. Demographic Characteristics

In 1982, Kalama's 8,544 residents (1,470 households) represented one percent of the population of Kaliobia (1,913,000
people). The age distribution of the village population is presented in Table 2.2. Most Kalamans are young; 56.2% of
the population were under 21 years of age in 1982. The mean age was 18.8 years. Household size varied widely, with
a mean of approximately six individuals per household. However, for the majority of households, the range was four
to seven individuals. Less then 1 percent of Kalama households consists of 15 individuals. Household size is depicted
in Table 2.3.

The nuclear family, consisting ofa married couple and their unmarried offspring, is the dominant family type in Kalama;
two-thirds of all village households are of this family type. The remair.ing one-third are extended family households
of two types. The nrst type is a multi-generation family consisting of a senior couple, their unmarried children (if any),
a married son (usually the oldest), and the couple's unmarried children. The second type is similar to the flrst, with the
addition of other married sons, their spouses, and their unmarried children. TIle latter family type is sometimes referred
to as a joint family (Table 2.4). To add an important footnote to family structure, 'POlygamy is practiced, but uncom
mon. There is also a strong feeling ofk:inship endogamy in the village; however, marriage to close kin is not exclusive.
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TABLE 1..2.
Population distribution by age in years

Population •
Age range (0 - 8 259)

n Percent,

< 1 Not available
1· 3.99 1080 13.1 •4 - 5.99 565 6.8

6· 9.99 943 11.4

10 - 12.99 541 6.6

13·17.99 965 11.7

18 - 20.99 544 6.6

21 - 24.99 383 4.6 •25·34.99 1191 14.4

35 - 44.99 809 9.8

45 - 54.99 536 6.5
55 - 64.99 431 5.2
65 -74.99 WI 2.4
75+ 70 0.9 •

TABLE 1.3.
Population distribution by household size

Household size
Households

(0-1.470)
n Percent

1 • 3 273 18.6
4 • 7 859 58.4
8 ·11 293 19.9
12·20 45 3.1
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TABLE 2..4
Distribution or households by family type

Family type
n

Households
(n - 1.468)

Percent

•
Nuclear
Extended - Simple*
Extende.d - Jointt

1,005
384
79

68.5
26.1
5.4

•

•

•

•

•

•

•

•

* A family comming of a senior couple. with married childr= (if any), a married.oo (wuallythe oldest), and the young couple'. unmarried children,

t A family coruisting of a .enior couple, with unmarried children (if any), married IOOS, their spooses. and unmarried children,

Kalama is a Moslem community with 1,459 Moslem households (99.3%) and only 11 Christian 'households (0.7%).
The predominance of Islam is reflected in the presence of 6 mosques in different parts of the village. Four of these
mosques were constructed through private donations (individual efforts). Islam is also expressed through an educa
tional religious institute "Madrasa Azharia" (Azharia School) that caters to students at evel)' educational level- primary,

, preparatory and secondary. No other religion is formally established in the commWlity.

B. Economic Status Indicators

As is customary in Egyptian households, the senior adult male functions as household head; his social standing in
creases with his increasing ability to provide for his family's well-being. This is tied to his earning power and is de
pendent to a large extent on his primary occupation and level of formal education. For example, men with large land
holdings, businessmen, and skilled craftsmen are accorded high status. They are also among the highest earners, while
unskilled workers and agricultural laborers are among the lowest. Tenant farm cultivators are ranked on the basis of
the size of the rented farm. The higher the level of formal education, and thus earning power, the higher the status.

Traditionally, family or household economic rank. is based on objective information on economic resources such as
wages, other income and savings. For a number of reasons, however, Kal<illlans do not disclose their personal wealth,
crop yield, farm earnings and particularly, their invisible wealth (e.g. jewelry) which is held as savings. For this reason,
it was virtually impossible to obtain accurate information on income and other economic resources. Consequently,
economic rank was determined by assessing visible farm and household assets, a method also sensitive to social stand
ing.

A family's socioe.conomic standing is strongly indicated by the number and type of certain household possessions, e.g.
a television set (then type of set· color or black and white). washing machine, wool carpeL For agricultural families,
farm assets (e.g. amount of land owned) combined with household assets can accurately estimate a household or family's
S(' ~ioeconomic standing. Village socioeconomic structure based solely on the occupation of the lead male in the
household is presented in Table 2.5. However, multiple social and economic indicators were used to detennine the
socioeconomic sl:aJlding of households in the study sample. SES of study households is presented in Table 2.6. Mul
tiple socioeconomic indicators for determining SES will be discussed fully in chapter 4.

C. Village Lifestyles

The astute observer is soon struck by the admixture and diversity of lifestyles in KIJama. Division of labor is ~trict 
particularly in domestic work. However, males and females wnrk together in the field and both are involved in fami
ly commercial activities. Women and girls are responsible for domestic duties such as child care, illness care, house
cleaning, yard cleaning, dish washing, laundering, and the proc~ing and preparing of food. These are not male ac-

15



tivities. Men are largely responsible for "taking care of the home" by working outside of the home and earning cash.
This includes working in either the commercial or governmental sectors, in both or in one sector, plus self-employment
such as petty trade or farming. Women and girls are often intimately involved in family self-employment activities
such as farming and petty trade. Young boys participate in the work men do but their major activity during the school
year is "going to school". This privileged status is not accorded girls who are expected to assist, if not take over, in the
domestic work of women from an early age.

Women's work is usually verformed in groups. Women are often seen working together at separate tasks at the canal,
in their homes, and in their yards. They also work together performing identical tasks. Most domestic and some farm
activities are performed in a comfortably low position on the ground, usually in a stooping or squatting position.

Agriculture is the basis of economic life; however, economic activities persist in the non-agricultural sector. In fact,
the calendrical cycle in Kalama is focilitated by its diverse small-scale economic activities. There are small-scale
retailers of various types, tradesmen and women, government employees, technicians, and skilled and semi-skilled ser
vice providers. A large proportion of households participated equally in the agricultural and non-agricultural sectors.
Among other factors, the size of the family land holdings is often too small to permit an adequate standard of living
from full-time farming.

TABLE 2.5,
Distribution of Kalama households by socioeconomic standing (SES)·

•

•

•

•

•
Households

SES (0-1.238)
n Percent

High 395 32.0 •
Intermediate 452 36.5
Low 391 31.5

• SES was hued 00 male oceupatioo daa derived from the fint Kalama village cenSUJ. Households were ranked u follows:

High: Admininrative, teclmical Of prolelliooal positiolls -large merchanu

Secretarial and clerical jobs

Fann cultivaton (ooe to lell than 10 feddans)

Skilled laboren and cnft.smen (oW\:; small Of moderate workshops)

Small merchants

Intennedil.te:

Low:

Skilled laboren md craftsm':l1 (wil.. no workshops)

Street vendon (with no shop)

Fann cultivllton (lell than ooe feddln)

Unskilled worlcen (noo-agricultural)

Landless agriculturallaboren or sharecroppen

Helpen in field work
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TABLE 2.6.
Distribution or study households by SES

SES
n

Households·
(n =311)

Percent

It

High
Upper Intennediate
Lower Intennediate
Low

• Data miJlinS on one JtlIdy howehold.

45
48

136
82

14.5
15.4
43.7
26.4

•

I»

•

•

D. Socioeconomic Thansition and Economic Diucity in Kalama

Occupational diversity is at the heart of the rapid socioeconomic transition taking place in Kalama. and can be deter
mined by classifying households according to the primary occupation of the household head. There are few households
in which adults spend their full working time in total agricultural activities or in total non-agricultural activities (e.g.
sales clerk. government clerk), although by custom, people may place the,mselves or they may be classified in one of
these two categories. Actually, it is more accurate to classify Kalamans according to the dominant mode of activity,
which may be either agricultural or non-agricultural, than to a solo activity, since most people and households are
engaged in multiple activities in both the agricultural and non-agricultural sectors. This dual orientation is best cap
tured in extended households where the two generations function in one or the other sector.

As shown in Table 2.7, over one-half (56%) of the 312 households participating in our study were non-fanning families.
By contrast, 21 % of the sample were farmers. A similar proportion of families in the sample (23%) were employed in
both agricultural and non-agricultural occupations. Data from earlier stmlies indicate that this type of distribution with
the bulk of the sample operating in non-agricultural activities is indicative of rapid socioeconomic transfonnation
moving to mixed occupational mode in extended families.

TABLE 2.7.
Distribution or study households by subsistence mode

It

•

Subsistence
mode

Agricultural
Non-Agricultural
Combinedt

Mixedt

Other

n

66
174
15
54
2

Households·
(n=31D

Percent

21.2
56.0
4.8

17.4
0.6

•

•

.. DaUl mislin& m one JtlIdy household.

t At lean two wallc tamcn • mc C1C mClCC CllBaged in an agricultural =petion InO. one C1C more engaged in a nCll-agrieullUral occupation.

*At lean one wagc earner engaged in boI.h agria.l1lUral and DOII-agrialltural occupatiODJ.

As stated earlier. occupational diversity is at the heart of socioeconomic transfonnations. Many of the factors facilitat
ing these transformations in Kalama are fairly obvious. The primary fuctors are proximity to Cairo. improved com-
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munication with the outside world through transportation, travel and the communications media. availability of jobs
for skilled and unskilled labor in and cle'>e to Cairo, easy access to transportation (taxis and vans), and the severe lack
ofhousing in Cairo. The hoW'ing crisis in Cairo has led many Cairenes with or without private transportation to Kalama's
modern apartment buildings. At the same time, Kalama's proximity to Cairo brings the influence ofa large metropolitan
city to rural village life.
Migration has had a role, also. During the 1970's, Kalama's residents took advantage of relaxed emigration laws in
Egypt and migrated to other Arab countries, principally Iraq and Saudi Arabia, for higher paying jobs. Many farmers
left their land to join construction teams abroad. Others with technical skills or a university education gained employ
ment as drivers, skilled laborers, and waiters. Return migrants and emigrants still living abroad have invested their
savings in commerew ventures in Kalama.

E. Cultural StabiUty amidst Soclr,ecQDmDic Transronnathm

Socioeconomic transfonnations in Kalama do not proceed in one direction nor are they necessarily accompanied by
changes in every cultural element. For example, basic cultural beliefs and values are not expected to change with a
change in subsistence mode although some habitual behaviors could change as one changes his occupation. Similar
ly, change in "alues about educating girls as well as boys does not necessarily lead to immediate change in women's
roles.

There are many stable elements in the culture, including those associated with gender roles domestically. Essentially,
women are under the protection of men. The family head is usually a man, except in rare instances when a senior widow
assumes the role of family head. The family head is the true owner of resources; he distributes these resources to
household members, adults and children. as he deems appropriate. This is his right as protector and defender of the
family or household. Women are responsible for all activities concerned with domestic maintenance. Women also
operate in the infonnai market by raising poultry (pigeons and b.aladi or local chicken), preparing cottage cheese and
fann products for sale, and selling fann products either from their homes or in the local market

F. Current Political and Social Qn:anization

Kalama's political, economic, and social organizations provide important links to the capital, Cairo, and to the adjacent
town, Sindion. The Village Council is the major political entity in Kalama. Founded in 1963, the Council has jurisdic
tion over the town Sindion, the council seat, and three villages, including Kalama. Five of the 17 elected members of
the Council are Kalama residents. In 1982, the Council had 163 employees, 23 percent of these were Kalama..'1S.

The Village Counctl is responsible for organizing, supervising and maintaining all public sector ~ctivities such as
schools, mO!:ques. medical centers, agricultural and food cooperatives, roads, cultural centers, and libraries. The Vil
lage Council is flJso responsible for the development of commercial ventures such as shors, bakeries. transport ser
vices,egg hatcheries, and poultry fanns. In 1982, the Village Council's budget was L.E. 92.000 (Le. 92.000 Egyptian
pounds which approximated $92,000 U.S.).

The needs of the most vulnerable residents in Kalama are addressed not by the Village Council, but by the Social Ser
vices unit whose jurisdiction and administrative location parallel those of the Council. Kalama's Village People's Com
mittee, also founded in 1963, is the Community ann of the Social Services Unit, an affiliate of the Ministry of Social
Affairs. The Village People's Committee is 2 membership organization with a Board of Directors. The Committee is
responsible for two major com:nunity development projects - the Girls Workshop for teaching sewing to girls, and the

kindergarten for children 3-5 years ofage. Both require small membership subscriptions; participants' fees are supple
mented by government subsidies.

The Ministry of Social Affairs sponsors and administers a Youth Center which is under the direct supervision of the
Village People's Committee. The Youth Center provides a variety of recreational, educational, religious and disease
prevention services to its 500 fee-paying members between the ages of 5 and 50.
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Some of these activities generate income which is invested in the Center.

G. Educationa) InstituHollii.

Local and national cultu1'e. are inflected in the community's educational and economic institutions. For example, the
Azharian Preparatory 2dd Secondary Institute, Kalama's religious school, enrolls boys only. Girls are not permitted to
attend. However, although they may attend the government preparatory school, there were twice as many boys as girls
attending classes in 1982. Girls are more likely to attend the government primary school, although here, too, male at·
tendance is higher than f;bmale.

Local educational institutions were first established in 1955. There are now five schools with educational programs for
Kalama's youth· one religious primary school, two government primary schools which share the same building and
facilities in two shifts, two preparatory schools -- one religious and the other government •• and one religious secon
dary school. The government schools, administered by the Ministry of Education, were first organized in 1955 and
1956. The Azharian primary institute was organized in 1971 to acknowledge a gift of land and building donated to El
Azhar by one of Kalama's residents. The primary schools enroll both boys and girls. The minimurn age for enrolling
at the government schools is five years and nine months and five and one-half years at the religious primary school. In
1982,734 boys and 548 girls were enrolled in the government primary school, and 95 boys and 41 girls were enrolled
in the religious school. Annual school fees '..,ere 125-187.5 P.T. (approx. $1.25-$1.90 U.S.) in government schools and
20 P.T. (approx. 20 cents) in the Azharian institute. Prices varied with grades in the government schools. Classroom
c.ensity is high - 48 pupils per classroom in government schools and 41 per classroom in the religious school.

Pupils receive a small school lunch consisting of a package of biscuits, each day. In addition to academic subjects,
primary schools provide agricultural and !e(:hnical training. Sports and games are encouraged as extracurricular ac
tivities.

Kalama's government preparatory school was organized in 1975. The Azharian preparatory and secondary institute
was organized in 1979. Unlike the government preparatory school, girls are not admitted to the Azharian pteparatory
and secondary institute. Enrollment figures in 1982 were 432 boys and 217 girls at the government prepar·.tory school,
122 boys at the Azharian preparatory school, and 36 boys at the Azharian secondary school. For both boys and girls,
enrollment declines with increasing age. Classroom density continued to be high in the preparatory and secondary
schools in 1982, with 41-43 pupils per classroom in the preparatory school and 36 per classroon in the secondary
schools. The annual fees increase to 350-358 P.T. 's (approx. $3.50-$3.60) in the government school, to 25 P.T. 's (ap
prox. 25 cents) in the Azharian primary school and to 50 P.T.'s ( approx. 50 cents) in the Azharian secondary schools.
Agricultural training continues in the government schools, but school meals, sports activities and games, and !e(:hnical
training are discontinued at both schools. There is an annual contest for memorizing the Koran at the Azarian preparatory
and secondary schools. Young men and women who wish to continue their education beyond that provided in Kalama
must go elsewhere.

H. Economics

KaIamans playa major role in the larger economy through the marketing of their varied farm products· maize, wheat,
garlic, soya beans, onions, grapes, citrus fruits, tomatoes, turnips, cabbage, cauliflower, eggplant, colocasia2 (a variety
of taro), carrots, lettuce, spinach, mulllkhj~a.3 zucchini, peppers, okra, broad beans, poultry, eggs and livestock.
Agriculture is the basis of economic life, but economic differentiation is a In.1jor feature of Kalama life.,

The predominant form of agricultural production is small-scale farm production. Land holdings are small but widely
distributed.

2 CpJOCIlja Intjgporwn

3 The acienliilC name for m\l!ukhiyya iJ Coneborus OlitorjUI,
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The land tenure structure of Kalama's fanns is presented in Table 2.8. Of a tota12,867 feddans of fannland, only eight
Kalamans owned between 10 and 50 feddans. The majority, 237 individuals or 39.7 percent of the village, owned one
half feddan; 29.7% rented one to three feddans; and. 26.8% of the residents owned between one-half to one feddan.
The data are fairly similar for non-owner cultivators. Forty-five percent rent one to three feddans, 28.8% rent one·half

feddan and 18% rent one-half to one feddan.
The land tenure structure in Kalama is probably not atypical of the region. The Egypt Reform Laws of 1969 estab
lished a legal maximum limit of land ownership to 50 feddans per person, or 100 feddans per family (Ikram, 1980). By
1975, according to the Ministry vf Agriculture Statistics (Mitwali, 1981), the number of holdings of less than five foo
dans (2,589,000) equalled 92.5 percent of the total cultivating 67 percent of the land. The average holding was 1.5 fed

dan.

Farm cultivators select their crops on the basis of seasonality, profitability, marketability, access to seeds, labor
availability, and the farmer's past experience with the crop. For these reasons, Canns are highly productive. Principal

food crops are maize, beans. some root crops such as colocasia. parsnips and carrots and a variety of other vegetables
such as eggplant, okra. mulukhiyya, cauliflower, squash, tomatoes, onions, garlic and sweet potatoes.

TABLE 2.8.
Size of fal'nlS cultivated by owners and renters in Kalama, 1982.

Owner Cultivators Renters
Farm size (n =597) (n =500)

(feddans) n Percent n Percent

0.5 237 39.7 144 28.8

0.5 - 1.0 160 26.8 90 18.0

1.0·3.0 In 29.7 225 45.0
3.0 - 5.0 11 1.8 11 2.2
5.0 - 10.0 4 0.7 21 4.2
10.0 - 15.0 8 1.3 9 1.8

All crops are raised using flood irrigation - the only method of irrigation available in Kalama A small irrigation canal
~ feeds all the farms. One feddan normally requires approximately five hours for irrigation.

Founded in 1959, Kalama's agricultural cooperative provides credit to small farmer~ and helps them to market their
products. Its veterinary unit provide..c: assistance with raising livestock and poultry. Extension agents havt~ helped
farmers steadily increase their numbers of livestock since 1972.

Raw fann products flow out of the community; in return, the community receives manufactured consumer goods, and
processed foods and beverages. This means that many Kalamans are involved in a variety of commercial activities
which are not directly related to agriculture. Indeed, an impressive number of local entrepreneurs have launched com
mercial ventures in haberdashery, tailoring, shoemaking, hardware, electronics, transportation, carpentry, cabinet
making, weaving, photography, pharmacy and repair services. Other commercial ventures which are linked to
agriculture and food include grain milling (maize, wheat and rice), baking and flour storage. Kalamans own sandwich
shops, a restaurant, candy stores, butcheries, grocery stor~.s, fruit and vegetable stands, medicinal plant stands, and in
secticidestores.
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In general then, the local economy is diverse, and Kalamans participate fairly extensively in the larger economy.
However, for banking and similar economic transactions they must go to larger towns within the governorate or to the

capital, Cairo.

1. ~ltb and Medical Services

As stated earlier, the 1<Y'31 health center dominates the landscape as one enters Kalama. The visitor is also struck by
the large number of mother-child or grandmother-child pairs who patiently wait in line inside and outside of the health
center to consult the doctor. The health center serves an important function in the community, despite its deficiencies
in equipment and services.

The Health Cenle:- was founded in 1947 and is administered by the Ministry of Health. It is staffed by a general prac
titioner, two dentists, five nurses and 16 assistants serving a variety of functions. The Health Center provides both in
patient "ward" services and outpatient ambulatory services. However, the bulk of the services are rendered to
out-patients for such conditions as upper respiratory infections, diarrhea and fever. Chronic conditions such as bilhar
zia and parasitic infestations are also treated at the health center. In 1982, the Center treated approximately 100 patients
for bilharzia and 150 for parasitic infestations.

Two of the services offered at the Center have been specifically designed for children, motheiS, and women of child
bearing age. One, the Mother and Child Care Center, provides birth delivery services, vaccination follow-up services
and pregnancy follow-ups. Also, family planning activities are conducted in the Family "Control" Center, as it is called,
locally. Approximately 50 women register for contraceptive services each month. Both programs are administered by
the physician and one of the nurses.

~n addition to the public sector activities described above, many health and medical services are provided by prac
titioners in the private rector. These include two physician-run medical clinics, two pharmacies, fOlD" lay midwives,
five lay health attendants Cba.llak s.eb.W, and two barbers. The local health system represents an interesting blend of
traditional and more modem practitioners. Kalamans utilize both types of practitioners, depending upon the family's
perceptions and needs.

J. Data Gatberiol.: Techni~

The data used in this chapter were obtained from three sources using ethnographic community-based research, a com·
munity or institutional survey, and a general survey of the village. Ethnogrdphy was used systematically through the
life of the project to assess and analyze the community as a cultural, functional entity. An agricultural economist af
filiated with the Nutrition Institute conducted a survey of Kalama's institutions toward the beginning of fieldwork. So
cial workers at the Nutrition Institute implemented two village surveys and periodic updates of the study sample.
Through these multiple field strategies emerge a comprehensive picture of the research site.
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Chapter 3.

OVERALL PLAN OF THE STUDY

The Egypt project was carried out in three phases. Phase I, which began in August 1982 and lasted through Septem
ber 1983, was devoted to the tasks of selecting a study community, negotiating with local officials and with village
le.aders for conducting the study in the community, accomplishing a village census, assembling and training a field team,
and testing the feasibility of various data collection methods. Phase II, which began in November 1983 and ended in
December 1985, was the period of collection of the basic data set Phase III was a data analysis phase; these activities
come to an offici.al end with the end of the contract on September 30, 1987. However, neither time nor fmancial resour
ces have been adequate to fully exploit the information in the database; major portions of it remain unanalyzed, and
even those portions which have received concentrated attention for this report hold much yet-untapped information.
Thus Phase ill will no doubt continue for a long time for many of the CRSP investigators, even if under different fis
cal and administrative arrangements.

I. PHASE I AND BEFORE

Preliminary work and planning for the Nutrition CRSPin Egypt, over the period from 1979 through mid·1982, was ac
complished by bie US Principal Investigators (Drs. Ron Watson at Purdue, Gail Harrison at Arizona, and Norge Jerome
at Kansas) in collaboration with Dr. Hekmat AIy who was, until her retirement in June 1982, Director of hie Nutrition
Institute. Following Dr. AIy's retirement. there was a delay of several months before appointment of Dr. Osman Galal
as Director. The beginning of Phase I of the CRSP, tht.,-refore, coincided with Dr. Galal's assuming responsibility for
the Nutrition Institute. Dr. AIy remained with the CRSP as a Senior Scientist and consultant.

The first phase of the project was planned to last six months, and included the following stated objectives:

-Selection of the study community
-Preliminary ethnographic study of the community
-Establishing the magnitude of inter- and intra-individual variation in usual intake of food energy
-Characterizing the usual cyclical patterns of food intake
-Describing the distribution of nutritional status in the community, primarily using anthropometric data
-Describing the mortality, fertility and morbidity characteristics of the community
-Pilot testing of methodology projected for use in Phase II, including testing of feasibility and practicability

for all methods.

It was also necessary during the fIrst phase of the project to establish administrative and working relationships among
the three US universities, the Nutrition Institute, USAID, and other institutions involved in the project in Egypt; to hire
arm place in the field a fulltime field coonfinator, to anticipate and order necessary vehicles, equipment and supplies
for Phase n;· to develop field manuals and training protocols; and to assemble and train the field staff.
Phase I lasted twice as long as had been planned, in large part because of the complexity of the tasks involved. The
Nutrition InstibJte, although it had considexableexperience with large cross-sectional surveys and with laboratory-based
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investigations, had never before undertaken a longitudinal study with the complexity and interdisciplinary nature of the
CRSP. Integrated planning, training and data management posed needs for structure and process which had not before
been addressed within that institution.

The Phase I activities were able to accomplish the objectives set out above, and to conclude that: a) the village ofKaIama,
selected as the sttldy site, was appropriate in terms of the distribution of nutritional status and the availability .of ade
quate numbers of target individuals, and was a feasible community from the standpoint of community cooperation and
logistics; and b) that the major CRSP variables could be measured, with some modification of methods especially with
regard to food intake, in the community and undeflocal conditions.

Phase I culminated with a three-day worlcshop in September 1983, held in Cairo. This workshop brought together all
the Nutrition Institute and other local scientists working on the project; key US investigators, and interested individuals
from the Ministry of Health and other local agencies. The background to the project and the substantive results ofPhase
I were presented and discussed. The proceedings of that workshop constitute the project's Phase I report, archived at

Berkeley.

II. PHASEn

A. Project Adminjstratiye Arran2ements ana Stamn!:

The Egyptian Principal Investigator assembled a team of Senior Scientists from the staff of the Nutrition Institute and,
in areas where the expertise did not exist within the NI, from other local institutions. These senior scientists were respon
sible for recruiting, training and supervising the field, laboratory, or office teams in their respective areas; and for coor
dination with administrative staff of the Nutrition Institute, the US field coordinator and the counterpart senior scientist
in the US. Senior scientists met with the Principal Investigator, the field coordinator, and any US investigators who
were in Egypt on approximately a weekly basis.

The project also formed a Ministerial-level steering committee to ensure a network for dissemination of information
about the project to relevant Ministry of Health institutions and to provide guidance to the project throughout its life.
This committee also served as the local responsible body for protection of human subjects. The steering committee
was chaired by Dr. Mamdouh Gabr, formerly Minister ofHealth and currently Chairman of the Department ofPediatrics
at Cairo University; members included Dr. M. M. Abdel-Kadr, Chairman of the Nutrition Institute's Council; Dr. Hosny
Shehata, Secretary General of the Organization of Teaching Hospitals and Institutes; Dr. Hekmat AIy, formerly Direc
tor of the Nutrition Institute; and Dr. Osman Galal, Director of the Nutrition Institute and Head of the Child Health
Department of the National Research Centre.

Four to five senior male NI staff met monthly in Kalama, after Friday noon prayers, with localleadcrs to review the
project, discuss its impact on the "illage, and to aid the community in solving any problems perceived as they arose.

In the US, the Principal Investigator at Purdue, Dr. Watson, announced his resignation from Purdue University in early
1982. Dr. Avanelle Kirksey assumed the PI role at Purdue, with the concurrenCe of the SCB. In August of 1982 Dr.
Watson joined the Department of Family and Community Medicine at the University of Ariwna, where he remained
active in the CRSP as a senior scientist in the area of immunology.

The three US Principal Investigators agreed to a rotational system whereby one of them would represent the project to
ME and be responsible for day-to-day communication with the field staff in Egypt During Phase II, they stayed in
Egypt on a rotating basis to assist in overall project management
The many prefessional, technical and support staff who contributed to the project are listed in an earlier chapter.
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We were saddened by the deaths during the project of Dr. A.H. Ismail of Purdue University, Mr. Ahmed zachariah,
Senior Secretary at the Nutrition Institute, and Mr. Ali Ibrahim and Mr. Youssef of the NI's transportation staff.

B. Field Staff

Field, data management, and laboratol"y staff were assembled in Egypt through the resources of the Nutrition Institute.
The colle~tion ofdietary data was done by NI dietitians, all of whom had master's degrees in dietetics <Y home economics
and some of whom were working toward doctoral degrees. Anthropometric, morbidity, and physical examination data
were the responsibility of the NI's "young doctors," who joined the NI as their social service commiunent followiTlg
completion of medical school and internship. The Phase I activities began with a staff of 19 young doctors, and a total
of 57 participated in the CRSP throughout its duration. The physicians also ultimately assumed responsibility for the
RMR measures, and for some major aspects of data management Laboratory technical staff was recruited from
chemists and biochemists already in the NI, and special training was provided to two doctoral-level staff in immunologi
cal ~hniques (one spent four months at NAMRU-3 in Cairo for this purpose and the other spent a month at the Univ~
sity of Arizona). Sociodemographic fieldwCl"k was accomplished by social-work staff, who also assumed responsibility
for ongoing village relationships and for followup of families who dropped from the study. The staff was to determine
the families' reasons for dropping out and solve any problems which would allow their continued participation. Other
activities (psychology, child care observation, etc.) were staffed by professionals from within and outside the NI selected
for their particular skills and aptitudes, and from the study commWlity itself. The Nutrition Institutr. designated one
senior staff member to coordinate transportation a.rrangements, and several drivers and vehicles were assigned to the
project A full list of field staff, as well as of staff at the US institutions, is contained in an appendix to this repcrt

C. SelectioD and Recruitment Of Target Households

The census of the village accomplished during Phase I formed the basis for identification of potential target households.
Previous to that census, the village was mapped and each household given a number which was painted on the door of
the household. The village was divided into 12 "blocks" and households were numbered by block and individual
household. Recruiunent was spread geographically over the entire village; since Phase I data showed that
socioeconomic variability was reflected in geographic terms, this process also provided the necessary variation in
socioeconomic status.

The data management unit at the University of Kansas identified, from the census data, a list ofhouseholds which would
have toddlers or schoolers of the age required for CRSP enrollment at the appropriate time. A census update was Wl
dertaken at the beginnipg of Phase n, and completed between November 1983 and February 1984. The Egypt data
management unit verified the Kansas list against the most recent census information and prepared a list of potentially
eligible households. The sociodemographic field team then followed up by visiting households to ascertain actual
eligibility. Households detennined to be ineligible due to inaccurate age of the target child, death Of divorce ofa poten
tial target or having moved from the village, were dropped from the list Eligible households were enrolled if they were
willing to participate after careful explanation of the study and what it would entail for them. Enrollments continued
monthly until December 1984.

It became evident after several months that the procedure described above was adequate to recruit families of target
toddlers and schoolers, but would not identify enough target JYCgnancies. Therefore, a plan was put in place to iden
tify pregnancies not only from mothers of target toddlers and schoolers who became pregnant, but also from a pool of
women at high risk for Jregnancy, the "potentially pregnant" These were identified from the most recent census data
as either a) newlyweds who did not yet have children, or b) mothers whose youngest child was mae than one year of
age. These potentially JregnaDt women were visited monthly, and their menstrual status ascertained. They were of
fered a JYCgnancy test if they were uncertain, and many accepted the offtt. From lhe results, a list of women in the
early stages of JXegnancy was generated, and households were recruited.

A total of 312 households were enrolled; 258 completed the study. The attrition rate was 17.3% (54 households). Tar
get individuals completing the study included 153 toddlers. 121 schoolers, Md 124 infants. A total of 191 JYCgnant
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women were followed (131 recruited as described above and 60 mothers of toddlers or schoolers who became pt1:lgnant
during the study); the discrepancy with number of infants is because not all mothers elected to continue the study after
the delivery of the infant. More complete details of the sampling procedure are described on pp. 148-52 of this report.

The recruitment of households by type of target individual is shown graphically in Figure 3.1.1 Households remained
in the study for 13 months for a target toddler or schooler, or until the target infant was six months of age. Some
households, of course, were followed for longer periods of time because of the inclusion of more than one type of tar
get (e.g., the households in which the mother of a target toddler became pregnant and then was studied throughout the
pregnancy and the infant's flI'St six months).
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FIG 3.1. Number of core households enrolled in CRSP with target toddlers. schoolers, pregnant mothers and target
infants born by entry month

1 This figu~ and the figures in the preceeding paragraph are drawn from the NJ's fmal n:pon.
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D. General Characteristics of Target Households

The target households are described in detail in Chapter II, "The Study Site." The most general characteristics.are
reviewed here. The size of target households ranged from 3 to 20 persons, with a mean of 7.5 persons. More than half
were nuclear family structure, with the remainder being extended families.

These characteristics along with the age distribution of target household members are displayed in Figure 3.2. Figure
3.3 shows the distribution of households by subsistence type and socioeconomic status. A minority or households relied
on agriculture for their living; more than 60 percent relied on a nonagricultural economic base, and about 20 percent
used a mixed strategy. Socioeconomic status was generally higher in households with a mixed economic base. Literacy
status of adults (determined by interview using thesociodemographic instrument) was typical of rural Egypt; slightly
more than half the target males were able to read and write, but less than 15% of target females. Literacy rates overall
were somewhat higher due to increased literacy rates for older children in fhe families.

E. Scheduling Of Field Actiyities

An integrated field schedule was essential to make effective llc;e of human and transportation resources and to mini
mi.ze the amount of intrusion into the lives of target households. A calendar-type schedule was designed to display all
research activities to be performed in relation to each household and/or target individual each day. This schedule was
planned on a monthly basis and distributed to all Senior Scientists in a timely manner so that they could organize the
time of the data collectors on their teams. Since some research teams followed a schedule for weekIy visits to households
or on dates which required precise timing due to the age of a child, these activities were given priority when~h month
ly schedule was planned. Research activities which occurred on a monthly basis were scheduled next, followed by
those performed quarterly. For those activities which lent themselves to specific appoinunent times (e.g., adult cogni
tive testing, RMR), !.he research teams scheduled their own appointments with each target individual on days which
were free of other activities on the integrated schedule.

F. Data Manallement

The details of data management activities are contained in the chapter on that topic under Methodology; here we will
give an overview of the major aspects of the system. Data management units (DMU's) were set up in the NI and at the
University of Kansas. At the beginning of the project, the D~ru at the NI consisted of one senior investigator and two
research assistants. Later it was expanded to include two additional researchers. This unit was responsible for iden
tifying eligible households, documenting receipt of all data forms, and verifying household and individual identifica
tion numbers; receiving and recording all change-of-status information including birth or death of a target, dropouts,
etc.; training and assisting data collectors in the filling out of foons; communicating changes and problems to the field
coordinator; preparing entry, exit and change-of·status forms for continuous monitoring of the sample in Egypt and the
US; organizing the photocopying of data fonns which were sent to Kansas; keeping accowll of data forms sent to the
local computer center for entry, and their return; organizing and cataloging data forms; preparing summary informa
tion on an ongoing basis to monitor the missing-data situation; and processing data resolution forms sent from the US.

Because the Nutrition Institute had never before had a DMU, office space and facilities had to be acquired and organized
while the above activities were being carried out In addition, senior scientists and data collectors had to be oriented
and gain experience in working with a centralized system of data management

Until July of 1984, all raw data from Phase II research were photocopied and the copies sent to the University of Kan
sas for entry onto magnetic medium. Original data were kept in Egypt This arrangement was cumbersome and ex
pensive, and was used only until a system adequate for data entry could be identified in Egypt Transportation of raw
data fonns was done exclusively by sending them with CRSP and other sympathetic travelers, in luggage or as excess
luggage. Thus transportation of data and arrival in the US was uneven.
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During the fIrst several months of Phase n, we identified a finn in Egypt which was capable of handling data entry and
whose charges were reasonable. Acontraet was subsequently negotiated with the computercenterat Al·Ahram Manage
ment Center. In July of 1984, the majority of data entry commenced in Egypt, and data were sent after that time to the
US largely on tape. A few types of data (child care and time allocation) were still sent on paper for entry at Kansas.
The transition was not without problems, but in the long run proved a satisfactory solution. During late 1985, the Nutri
tion Institute embarked on a program of upgrading its in-house analytical capability, with the acquisition of several
microcomputers and training of key staff. It then became possible to enter some discrete data sets on to floppy diskette
within the Nutrition Institute.

•

For the data entered locally (Al·Ahram and NI), range checks were applied and printouts ofout-of-range values reviewed
before correction and transportation (again with travelers) to Kansas. As before, the Kansas DMU continued to generate
data ~solution fonns for questionable values; these were sent back to Egypt for resolution.

m. PHASE W: PAIA ANALYSIS

•

•

Data analysis activities during and immediately after the fieldwork phase were hampered by the slow flow of data due
to the cwnbeJ'SlJllle logistic arrangements described above, and by the demands of the field situation which consumed
the energies of the senior investigators to a maximum degree. As larger amounts of data became available, analytical
activities began at Purdue, with supportive smaller analyses taking place at the other US universities and in Egypt The
delays in receiving data and the complexity of the dataset and of administrative arrangements combined to produce a
situation in which even analyses for presentation in this report had to be ron on incomplete data and then rerun as the
fmal datasets became available. Constraints of;'-qe and funding have dictated that serious analyses have been con·
fmed to those few questions which the SCB has agreed would be addressed in this report; the rest of the dataset has
been documented but remains largely unanalyzed.
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A majcx drawback of the constraints on time and funding has been that there has been limited oWOrtunity for US and
Egyptian scientists to interact in analyzing data. The project statistician, for example, has not visited Egypt during the
project. We have attempted to maximize interaction by taking advantage of other tl'i.ps and funding to "piggy-back"
visits of several Egyptian sckntists to Purdue and/or the other universities for specific interaction; one of the US PI's
(Harrison) has had othet opportunities to be in Egypt since the end of the fleldworic and has interacted with scientists
at the NI on the subject Local analysis of the dataset at the NI has incluckA the work done by several staff completing
MS or PhD theses. The NI has successfully garnered other suppext for upgrading its analytical capabilities. It now has
a data analysis unit widt several well-equipped microcomputers, relatively uuge amounts of memory, adequate data
management and statistical software, and some experience with analysis; f.IUS there s.t~ou1d be the ability to exploit the
dataset locally in the next several years.

Several MS theses and PhD dissertations have been completed or are in progress which use CRSP information. They
are as follows (sununaries have been archived or will be when completed):

Institution Autha Title Degree:

Nutrition Instiblte AfafSobhi Food Intake and its Effect PhD
on Ihe Child Social Behavioral Parameters

Sawsan Alx1e1 Ghani Maternal Nutrition and Outcome of Pregnancy PhD

Emtisal SwaiCy Effoct of Nutritional Status PhD
on Some Psycho-Social Pmametet'S •in Prim.'U)' School Qilldren

Salw8 Makeen Effect of Long-Term Lactation on Maternal Health PhD

WagihMawed Pattern of Disease in Toddlers In Rural Egypt MSC

Wael Mahmoud Gestational Age and Its Reflection MSC
on the Pattern of Growth in Children •
in the First Six Months of Life

Mohamed Zaazou Morbidity Burden on Toddlers' Growth MSC
as Affected by the Household Conditions

University of Arizona Mary E. Molts Relation of Zinc Status to Growth and Morbidity PhD
of Egyptian Children (in

process)

Purdue University Mihira Karra Zinc, Calcium and Magnesium PhD
in Human Lactation: AComparison 41
of Mineral Levels in Milk of American
and Egyptian Women and Growth
of Their InCants

Anna McCullough Relationship of Vitamin B-6 Status MS
of Egyptian Mothers to Pregnancy •Outcome and to Neonatal Behavior
and Early Growth of Their Breastfed Infants
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IV. SPECIAL PROBLEMS AND STRENGTHS

As with any large, complex project, the Egypt Nutrition CRSP experienced unique circumstances which resllited in spe
cial problems and opportunities. Since these influence the dataset in teons of its usefulness for answering the research
questions (and others which may be asked of it in the future), they will be briefly described here.

A. Special Problems

1. Measurement of Resting Metabolic Rate

The measurement of resting metabolic rate (RMR), on a quarterly oo~is for adults and schoolers and at specified times
in pregnancy and lactation, was part of the agreed·upon CRSP protocol. This aspect of the research was plagul'\d by a
seemingly continuous succession of difficulties in the Egypt project; the investigators attempted to deal with each crisis
as it arose in the most logical way at the time. Nevertheless, the situation at the time of writing this report is that we
are unsure of the utility of the dataset and, although we are archiving it, will assure the reader that the RMR dataset
needs fW1her work before we can state whether it is interpretable.

The measurement of RMR did not begin with the rest of the fieldwork due to delays in arrival of the Beckman metabo
lic cart selected by the projects, and ultimate arrival of the cart in damaged condition. The repair technician from the
company had to come from outside Egypt. The precision calibrating gases for the equipment were not available in
Egypt, and although they were ordered in a timely manner there was difficulty in fmding an air carrier willing to transp
ort them from Europe. Dr. A.H. Ismail visited Cairo in December 1983 and his associate, Dr. Larry Verity, visited in
March 1984 to assist in resolution of the equipment problems.

DalD. collection finally began in the field in July 1984 using equipment borrowed from a local research center, while
awaiting repair of the Beckman cart. Analysis of results from the first months of data collection indicated that the sys
tem was not accurate; thus data collection was suspended in the fall of 1984. In the meantime, we experienced the un
timely death of Dr. Ismail. In October 1984, the project hired a full-time technician, Mr. Frank Peters, who was
experienced in the use of the Beckman equipment and had worked with Dr. Jed Gardiner, the US investigator in this
area on the Kenya Project. Mr. Peters trained several Nl physicians and senior staff in the procedures, and in the use
and maintenance of the equipment. When he left in May of 1985 four medical staff members from the NI were ex
perienced in the techniques and ~ble to carry on data collection.

There was a further six-week interruption in data collection during spring-summer of 1985 due to the late arrival of a
new supply of calibrating gases, and there were irregular interruptions throughout due to an unpredictable power supp
ly and needs for service and replacement parts not locally available. In addition to these problems, subjects were less
willing to participate in this measurement than in some other types of data collection, and in particular the incidence of
refusals for second and third me9SW'el1lents was high.

In 8pite ofall these difficulties, approximately 1000 tests were administered. The data, when subjected to initial analysis,
yielded an unusual percentage of very high RQ values (over 1.0). Management Entity staff have worked steadily with
the project's investigators to id.entify possible reasons for these values to arrive at a decision as to whether a correction
factor or factors can be applied. At this writing, we have not resolved the situation to our own satisfaction and so are
archiving the RMR data with the caveat that it must be better understood and may tum out not to be usable. We have
not used it in the analyses to date.

2. Colledioo of Biological Fluids

There was some reluctance on the part of subjects to provide blood samples, especially in the case of young children.
Some subjects who were willing to allow the collection ofone hlood sample refused subsequent samples, Even so, suf
fkient samples were collected to characterize iron and zinc status of the popu.1.?tion. Venipunctures were much more
rarely given than finger-sticks; thus the cell-mediated immunity measures were not available on a large number of sub-
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jects. Saliva and breast milk samples were more freely provided, and the amount of missing data is consequently less.

3. IUness Subroutine

The Egypt Project was not able to collect the data agreed upon for the illness subroutine. The design called for frequent
foUowup including weight, activity, and food intake data for the duration of certain illness types in target individuals.
We made repeated attempts to implement the subroutine in the field, and eventually abandoned it in the late summer of
1985 as unworkable. The data collected to that time were so incomplete as to be unusable for the purpose for which
the subroutine was intended. The problems stemmed from: a) overload of field staff; b) the logistic difficulties ofcom
munication of a new target illness between data collection teams within a day, given that many field personnel do not
have home telephones and do not see eoch other every day; and c) reluctance of many households to have a family
member who was ill visited as often as every other day, and subsequent antagonism of the families and ris..lc of their
dropping out of the study.

4. Mortality documentation

The Egypt Project e:\perienced rather unexpectedly high mortality (10 infants, 4 toddlers and two adults) during the
study. While these deaths are documented in the database, we were able to establish causes or probable causes in only
about half the cases. Family members were reluctant to discuss the deaths, even with a sympathetic physician, and only
where death occurred in a hospital, or where the pr.evious weeks's morbidity record was infonnative, or the family WiJS

willing to discuss it, were we able to document probable cause.

5. Resistance to Rotation 01 Interviewers

We found that many families objected strenuously to quality-control measures which called for rotation of interviewers.
The building of trust with an interviewer was a gradual and slow process, and when an interviewer WllS changed many
families refused to give infonnation, or accurate information, to a new perwn and worried that their trusted interviewer
was being disciplined in some way. Interviewers, as well, were unhappy with the idea. of rotating. We struck a com~

promise in each area of data collection between ideal rotation procedures and tolerance of subject families, usually by
substituting other quality control measures such as observation by supervisors.

6. Cultural Coostraints on Food Intake Methodology

It became clear in the early phases of the project that the measurement of food intake is a difncult and sensitive area in
rural Egyptian culture. Food is an intensely private subject in this culture, fraught with connotations which make it dif·
ficult to observe and measure. In addition, there is a common focus of belief in the evil eye. The project attempted to
cope with this in a variety of ways, including commissioning a focused ethnographic study by an Egyptian-American
cultural anthropologist to guide our decisions. Quality control and validation procedures were particularly difficult,
and the methodology worked out is described in detail in the chapter on food intake methodology. In retrospect, we
now appreciate that the villagers of Kalama demonstrated their willingness to cooperate with us most clearly in their
willingness to allow us to study their food.

B. Special StreD~bs

1. Ethnographic Study or Food-Related Issues

One of the project's most challenging problems, that of measuring food intake in a culturally acceptable manner, also
resulted in one of its special contributions. Ethnographic investigation by Dr. Soheir Sukkary, complemented by ,.he
careful observation and interpretation ofexperience, have enabled the collection of information relative to food and re
lated behavior which when summarized and di~minated should make an important contribution to the literature in
this important area.
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2. Immunology

The Egypt Project retained most of the originrJ design with regard to immunology. On the advice of the External Evalua
tion Panel partway through the project, immunology was deemed the least likely piece of the dataset to contribute to
answering the central CRSP questions, so when budget constraint') became paramount mostly immunology was deleted.
The Egypt Project was reluctant to follow this path partly because the development of a nutrition/immunology laboratory

at the NI was0ne of the specific institution-building goals stated by the Egyptian PI. The University of Arizona's Of

fice of Internatio:1al Programs provided a budgetary supplement of $10,000 to support the completion of training and
laboratory development at the NI and the analysis of samples at the NI and at Ariwna As has been mentioned, reluc
J.ance to give blood samples resulted in a paucity of cell-mediated measures for children; other data are relatively more

complete. The immunology data iemain unanalyzed in relation to the other parts of the dataset, but are described in

the Project-Specific section of tltis report and are available for future analyses.

3. Zinc Status

Based on other data from Egypt, we expected zinc deficiency to be a potential problem in our population. We there

fore analyzed serum samples for zinc whenever enough sample remained after iron status measures, and designed the
blood collection protocol to be compatible with measurement of serum zinc (e.g., acid-washed supplies). Hair samples

were also collected from beth toddlers Wld schoolers. A graduate student at Arizona is working on a dissertation using
!.he zinc data and trav~Jed to Egypt at her own expense to become familiar with the fte;ld situation, train field and

laboratory personnel in the procedures for sample collection and handling, and has analyzed t~e serum and hair samples.

Those data are presented in the Project Specific section of this report

4. Breast Milk Analysis

Dr. Kirksey's interest in breast mill: composition has led to the analysis of milk samples for fatty acids, zinc, and

pyridoxine. Briefly, these analyses showed fatty acid patterns quite different from those of comparable US women,
high in the monounsaturated tatty acids which indicate a substantial portion of milK fatty acids coming from mammary

synthesis; a lack of response of mill: zinc to controlled supplementation; and low levels of breast milk pyridoxine in a
significant number of mothers. The latter finding has resulted in a separately-funded investigation now taking place in
Kalama into the functional consequences for the mfant of low pyridoxine content of milk.

5. Behavioral Observations or Child Care, Time Allocation and Sanitation

Nutrition Institute personnel were trained in techniques of ethnographic behavioral observation and applied these
measures of child care, time allocation, and sanitation. Most important, perhaps, was the involvement of village resi
dents in developing protocols to observe and record customary behaviors.

6. Institution Building

Coming as it did at a time in which the NI was adjusting to new leadership, the CRSP provided the opporumity for sulr
sumtial strengthening of the Nutrition Institute. While not solely responsible for the many positive changes which have

occurred in that institution in the last several years, the CRSP provided a focus for constructive interaction; a sense of

camaraderie among a diverse group of scientists; and the opportunity to develop not only a precious and valuable

database relevant to national health concerns but also long-lasting collaborative relationships between Egyptian and
US scientists.
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Chapter 4

METHODS

I. flillD. INTAKE

A. Research Goals and Objectives

Food intake is the primary independent variable to be measured in the research. Therefore, the four main goals of the
dietary research were to: 1) obtain valid and reliable quantitative estimates of amounts of foods and beverages con
sumed by key individuals and households during a coosecutive 12-mooth period, 2) accurately record and code the
dietary information on data collection instruments designed specifically for this research activity, 3) develop a food
composition data base with all foods which are major sources of food energy and key nutrients, and 4) convert the raw
food intake data to energy and nutrient values. These project goals complemented Nutrition CRSP program goals cn·
suring that our data could be used for comparison across projects with confidence, and would be adequate for charac
terizing the food intake of target individuals and households.

The project specific objectives to achieve the above goals were to 1) obtain quantitative data on the total amount of
food consumed by the target woman, target man (when available), target toddler, and Uirget school-age child two con
secutive days per month for 12 consecutive months, 2) obtain quantitative estimates of household food intake on the
same two days per month as the individual targets, 3) obtain quantitative estimates of all supplementary f()l <is fed the
target infant.

The research activities were divided inID two phases in order to characterize the sequence and type ofresearch activities
in the study. Phase I food intake research was conducted from October 1982 to October 1983 to develop and test methods
for implementation in Phase IT which began in November 1983 and ended in December 1985.

B. The Sample

Phase II research was conducted on a sample of 312 households ccmsisting of the following target individuals:

o 258 adult females:
- 133 of these were pregnant
• 102 of these breast-fed their babies

o 258 adult males, husbands c r ..:rget females
o 150 toddlexs, 18-30 months of age
o 126 school age children, 7-9 years of age
o . 104 infants up to 6 months of age

C. DeveJopjnc Food Intake Methods Durinl: Phase J

Preliminary research activiti<-"s on food intake were conducted to determine the following:
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o appropriate approaches to food intake studies in Kalama, Egypt
o the degree and nature of variation and stability in the food intake of Kalamans
o feasibility of performing household food inventory studies
o food intake patterns during the Ramadan fast and two main feasts

1. Approaches to Food Intake Studies in Kalama

Apreliminary study on food consumption by individuals was conducted in Kalama in April 1983. In addition, nutrieth
nographic studies or. local food consumption practices were conducted from October 1982 through 0ctober 1983. The
ethnographer participated in community life and observed and recorded the intricacies of food traditions, food habits,
and the rituals associated with food and drink, feeding, eating, and drinking.

a. Methods· April 1983

The goals of the April 1983 pilot study were to: 1) obtain a preliminary profile of the food intake of Kalamans and to
characterize the sample by dietary pattern, 2) obtain quantitative amounts of foods and beverages consumed by in
dividuals residing in households of varying SES in the 24·hour period preceding the dietitian's visit, 3) calculate the
total energy content of the foods and beverages consumed by each responde" " and 4/ ::'.ompare th.~ individual's energy
inLake with the WHO/FAO Recommended Dietary Allowance (RDA) for ei'.e. 'g)'.

A representative sample of 63 households was selected from an original sample of 200 households participating in
preliminary sociodemographic and anthropometric research. The sample included women of child-bearing age, their
husbands, school-age children (9-12 years of ate) and preschoolers of approximately 2 years of age.

The dietary survey team consisteC; vf20 staffresearchers at the Egypt Nutrition Institute who had participated in a three
day training program on 24-hour dietary data collection procedures combining short-1enn recall and weighing, designed
especially for the survey. The training program consisted of two days of didactic work and one day of practical ex
perience in classI'OO':n data collection, described in detail in the Phase I Food Intake Manual.

In Kalama, the trained dietitians interviewed target adulL~ and school-age children on their previous day's food intake.
Mothers reporteri ~or preschoolers. Dietary data were collected on each individual on three non-consecutive days in a
nine-day block, Le. with consecutive days between each interview. Friday, the legal holiday in Egypt, was included for
approximately half of the households studied.

Dietitians followed the instructions described in the Phase I Food Intake Manual. They obtained oral reports on foods
and beverages consumed by a target individual at each eating event. These were recorded on the dietary interview in·
strument in sequence beginning with the first eating event, "breakfast," and continuing with each subsequent eating
event until all events were recorded. Amounts consumed at each eating event were dete1111ined by a combination of
measuring and weighing. Food and beverage amounts were first measured using the respondent's household utensils.
These amounts were then standardized with the dietitian's measuring kit and weighed on her portable scale. Data were
then recorded on the food intake instrument as grams consumed.

Recipes of mixed dishes were obtained for calculating the mixture's energy content Information on the type and amollnt
of each ingredient, its physical state 'Jefore preparation (e.g. canned, dried), and preparation functions were recorded
separately.

Total energy content of foods and beverages consumed by the individual during the 24-hour period of study was derived
using the following procedure:

i. Identifying "equivalent" food and beverages items in the Egypt Nutrition Institute's Food Composi
tion Tables.
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H. Detennining kca1 content of each diel.f.ry item recorded. based on the gram weight of each item "as
purchased" or before its preparation for consumption. 'This step required the conversion of the gram

weights recorded for the edible portion of the food item into the gram weight of the food "as pur
chased," e.g. dividing the weight of cooked legumesby three and cooked cereal grains by two.

iii. Adding all kcal values derived from foods and beverages recorded on the individual's food intake
record.

b. Implicatioo and App)jcatjon to Phase II Researrh

Modifications of food intake methods for Phase II research activities were based on the following fmdings:

i. The Kalama dietary pattern mirrors the traditional diet of rural Egyptians. Bread made from wheat
and com is the primary food staple. It is consumed by all individuals and accounts for most of the
calories consumed each day by target individuals. Other princip31 components of the dietary pattern
are sugar, fava bP.ans, home-made cheese, rice, and stewed vegetables. Meat is consumed infrequent
ly.

ii. Food distribution is not individualize¢ this challenges the investigators to devise a meL~od or methods
for obtaining valid data on the food intake ofindividuals. Meal consumption at home is a very private,
communal, family affair. The family sits on the floor around a~ (low table) with bread in lap
and prepared dishes on the tablaaya. Each person, including the toddler, serves himself by scooping
an item such as vegetables, beans. or meat with a piece of Lread before conveying the food to the
mouth. Rice sometimes replaces bread to convey other food to the mouth; rice may also be eaten
without an accompanying relish.

iii. Women and girls are fully responsible for food preparation.

iv. The energy intakes of individuals in three target groups -adult males, adult females, and children of
school age - did not signific~Iuydiffer when stratified by SES; the intakes of preschoolers differed
only slightly.

v. Few adults arId 9-12 ye.a:r old children fell below 60% of the WHO/FAO RDA for energy. However.
tile majority of the toddlers in all SES categories had intakes below that level.

vi. Dishes are often prepared for cvnsuming on two consecutive days. Samples of prepared food were
generally available for sample weighing.

vii. A limited number of target males were available for reporting on their food intake.

Phase I dietary methodology was reviewed and evaluated for accuracy in data collection, recording, and analysis.
Several major modifIcations were made for implementation in Phase II:

i. Five new data colle.ction instruments were designed specifically to meet the research objectives of
the Egypt Nutrition CRSP. These were developed in English, translated into Arabic by a bilingual
investigator, and then bacY.-translated to English by a different bilingual investigator.

ii. A 6-digit food coding system was developed to ensure accurate ~I'}d spe.cific recording of dietary
items.

iii. The food intake manual was revised to standardize field data collection techniques and to serve as an
important guide and reference to the food intake data collector.
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iv. A schedule of male's work and availability at home was developed to ascertain the best time for ob
taining the target male's self-report on food intake.

•

v. The procedW'e for collecting food intake data was reformatted as follows: Obtain information on food
intake by determining, 1) the types and amounts of raw foods prepared, then the amount of prepared
food served communally, 2) the number and identity of those eating communally, to be followed by
an estimate of the amountconsumed by the target female, and 3) an estimate of the amount consumed
by others present relative to tftat consumed by the target female. Finally, whenever possible, verify
the information reported by the target female with other available targets, i.e. adult male and school
age child Obtain recipes for all mixed dishes. Given the tradition of communal eating, this semi
quantitative fO<?<! intake method was considered an appropriate approach to securing good estimates
of individual food intakes.

•

•
2. Estimation or Inter and IntraindividuaJ Variation in Phase I Food Intake Data

The reliability of the food intake coIlection technique is an important consideration in determining the ultimate. validity
of the data. In addition, the investigator must also understand the inherent sources of variation in the smdy population's
energy intake. The extent of measurement error inherent in data collection, combined with the true daily variation in
intake by the same individual, must be determined before select.i.1g the appropriate research method.

Variation in usual intake among individuals (interindividual), and over time for any single individual (intraindividual),
contribute to the sample population's total variation in estimated mean energy intake. The food intake research methods
implemented in the study must reduce to a minimum the effect of intraindividual varia!ion LI'l food intake, in order to
effectively examine the relationship between an individual's usual intake and a specific function. The following analysis
was conducted to determine the range of inter- and intraindividual variability in energy intake of Ka1amans.

a. Methods

Individual food intake data. collected during the Apri11983, pilot study were used in the analysis. Interindividual and
intraindividual variation in energy intake on a sample of adult men (n =34), adult women (n =34), school-age children
7-10 years of age (n =34), and other children from two months to two years of age (n =34) were derived using a simple
analysis of variance (ANOVA) on sets of three one-day mean energy intakes. Coefficients ofvariation (CV) were deter
mined for each group of target individuals.

L Intraindividual Variation

The intraindividual CVwas approximately 20% for each group of target individual.s in this analysis. The magnitude
of this error is less than the 25% found by Beaton et al. (1979) in an analysis of 24-hour dietary recall data on adults
living in Toronto.

Using the results of Beatonet al. (1979) as an estimation, a decision was made to estimate usual intake in Phase II by
pooling six independent observations representative of an entire week over a three month period. This sampling pro
cedure would yield what was judged to be an acceptable error, Le. error in estimation of individual's daily intake, of
approximately 10%.

ii. Interindividual Variation

Interindividual CVs were approximately 16% for adults, 20% for schoolers, and 45% for other children. The estimate
for adult Ka1amans suggested that this population could be slightly more unifonn in mean energy intake per day than
the Toronto population (CV =25%) (Beaton et al., 1979). A decision was m,,(Ie to increase the range of adult energy
intakes through appropriate sampling strategies in Phase II.
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The interindividual CV for children two months to two years of age (45%) suggested a large variation in the energy in
take. This could be largely explained by the data collection procedure of recording only non-breast mille intake when
both breast feeding and complementary feeding occurred. The interindividual CV could be a measure of the range in
stage/extent ofweaning and not really a reflection of the range of total intake. Consequently, the true range of their
food intake, including both breast milk and supplementary foods, remained unknown.

AdditionaPv, the ANOVA suggested that there could be a sequence effect, Le. a systematic change in reponed intake
with successive days of reporting for infants and to some extent, older children. Caretaker reporting or caretaker-in
terviewer interactions during reporting could be contributing some degree of progressive bias. Although indications
were not strong, data collection methodology was reviewed to minimize any chance of systematic effects.

3. Determining the Feasibility or Performing Household Food Inventory Studies

Abdou and Moussa (1975) had tested the feasibility of the household food inventory method in an Egyptian village ear
lier. TIley found that the food inventory method used concurrently with other food data collection methods was im
practical for data collectors and too time-consuming for the respondents. In addition, ctata could not be obtained from
some economically advantaged families and from families living a hand-to-mouth existence. High SES families resisted
fieldworkers' requests to declare quantities of stored food, while low SES families had none to declare.

An attempt was made to implement the household food inventory method in a pilot study. After a few trials the method
was abandoned due to poor cooperation by all households. Like other rural Egyptian households, Kalama households
abhor the display of material possessions, including food, to nonkin for fear of the "evil eye," i.e. bad luck brought about
by "envious eyes" or by the gaze of observers or onlookers. Essentially, the household food inventory method is ab
solutely not congruent with the local culture and had to be abandoned.

a. Methods

Household food intake for a 24-hour period was estimated concurrently by two different methods in 20 households: 1)
oral report by target female using a combination of 24-hour recall and sample weighing, and 2) the household food in
ventory. Both methods were admir ;tered in each household. A different dietitian was responsible for collecting the
data for each method.

Dietitians using the 24-hour recall and sample weighing method foliou,red the procedure described for the October 1982
and April 1983 studies.

Household food inventories were conducted on two consecutive days according to the following procedure: On the
morning of Day I, the data collector/dietitian interviewed the target female and weighed and recorded the amounts of
all foods and beverages in the house for household food consumption. Large supplies, such as cereals, cheese with
mi.sh (butter curds), onions, and garlic which could not be weighed on the dietitian's portable 10 kg. scale were es
timated by the dietitians or target female. All dietary items were recorded in gross weight as acquired. On the morn
ing ofDay 2, all available food stores in the house were again identified, and foods and beverages weighed and recorded.
The dietitians also obtained information on the food and beverages added to the household food supply on Days 1 and
2 (after the dietitian lefl. and before she returned), and on all dietary items which exited the householdfood supply during
the interim but were not consumed by household members. The weights of these foods and beverages were determined
and recorded. Dietitians also recorded the channel of food entry and ,.,xit from the home.

The household's apparent food energy consumption was calculated, and the data were compared to the kcal value
derived from the 24-hour recall and weighing method. Energy content of foods and beverages consumed were calcu
lated as previously described in Section C.l.a

The following formula was used to calculate household food intake from the food inventory data

39



Household Intake =(A + B) - (C + D)

Where A = Energy content of household food supply on Day 1

B =Energy content of foods and beverages entering the house on Day 1

C =Energy content of household food supply on Day 2

o=Energy content of food and beverages exiting the house on Days 1and 2 that were not consumed
by household members

b. Implication and Application to Phase II Resean:b

•

•

•
Several important results were derived from this pilot study:

ii. The household food inventory method was very time consuming· each household required a~

proximately eight hours of the dietitian's time.

iv. Households did not reveal all their food, particularly poultry and items stored on the roof. Many
stated that they feared the evil eye.

i.

iii.

v.

Household food intake as determined by the 24-hour recall and household food inventory methods
was similar for most food items and for most households

Most households were uncooperative when dietitians requested to weigh quantities of stored food;
25% refused.

Families refused to allow dietitians to weigh or even count their bread.

•

•

•
vi. Some households of lower SES had no food stores.

vii. Target females would not allow dietitians to check their food rations book.

B~ on the results of this pilot study, the decision was made not to implement the household food inventory method
in Phase II. Instead, a modified version of the individual food intake instrument was developed which also included
infonnation on the dynamics of household food flow and was designed for implementation during Phase II.

4. Determining Food Intake During the Ramadan Fast and Two Main Feasts

To complete the prome of the dietary pattern and food intake of Kalama households and individuals, a pilot study was
designed for collecting food intake infonnation during the Ramadan Fast and Ramadan and Biram Feasts of 1983.

a. Methods

Food intake data were collected on each of four target individuals in 30 households. Data collectors followed the same
procedure used in October 1982 and April 1983 for collecting data on one day's food intake.

Because eating patterns change during these Moslem religious observances, this pilot study's data collection schedule
was modified from the October and April studies. The period ofstudy during the Ramadan fast was seven days. Food
intake data were collected throughout the month of Ramadan. Data collection was scheduled on the following days:
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o Saturday, Sunday and Monday during the first 10 days of Ramadan
o Tuesday and Wednesday during the middle 10 days of the month
o Thursday and Friday during the last 10 days of the month

Data were obtained on foods and beverages consumed during the three-day Ramadan and Biram Feasts. Individuals
were interviewed via "long-term recall" on the first working day following the last day of the Feast, to detennine what
and how much they consumed during these periods.

b. Implication and Application to Phase II Research

Results of this pilot study indicated that the food intake of households and their individual members during the Ramadan
fast did not require an alternate strategy for obtaining dietary information. Consequently, the special data collection
procedure used in this pilot study would not be implemented during the Ramadan fasts of 1984 and 1985. (We presume
that respondents find it easier to remember special foods made especially for ritual and ceremonial occasions, than to
recall everyday foods consumed routinely.)

The "Iong-tenn recall" method used for data collection in this pilot study yielded reliable data on household and in
dividual food intake during the Ramadan and Biram Feasts. Therefore, a decision was made to use this method for col
lecting data during the Feasts of 1984 and 1985.

D. food Intake Methods Implemented in the Final Research Desil:D

The final methods implemented during Phase II are described in this section. Data collection began in October 1983
and continued until December 1985. The data were processed and summarized for testing the basic hypotheses of the
Nutrition CRSP.

1. Methods of Collecting Data on the Daily Food Intake of Households and Individuals during Periods or
Usual Consumption and Moslem Religious Observances

The general methodologic approach (unchanged from Phase I trials) combined probed oral self-repon and sample
weighing to obtain complete and accurate quantitative data on individual food and beverage intake during two consecu
tive days each month for 12 consecutive months, and to obtain reliable measures of household food intake for the same
reporting period. On each day of the 2-day recording period, the target female was asked to repon on the dietary items
and mixed dishes consumed by household members the previous day. Infonnation was requested by eating event, in
sequence, including a record of each individual present for each eating event For mixed dishes prepared in the home,
the amount of each ingredient in the recipe was obtained, the weight being recorded in the pre-preparation state. If the
mixed dish had been purchased ready-to-eat, the amount of recipe ingredients was estimated from a file of commercial
recipes for this village market. As noted above, portions of mixed foods consumed communally were estimated by the
target female for herself and for others as a proportion of her own intake. Supplemental data on the physiologic con
dition of household members was also obtained by interview. Specific methodologic procedures for each aspect of the
research are described below.

a. Household Food Intake durin2 Periods of Usual Consumption

The data set required in the CRSP research design called for the collection of six days of food intake information on
households every three months. To meet this need, food intake data were collected on each study household on two
consecutive days each month. The original schedule implemented in October, 1983 specified a seven-day week every
three months; this was changed to the more practical six-day week per three months in March. 1984.

Household food intake and the food intake of target individuals were on the same two days every month. Using a com
bination of "recall" and weighing, a record was made of all foods and beverages consumed by household members at
home or away from home, if obtained from the household food supply. (Supplementary infonnation on household

41



food dynamics, i.e. the flow of food into and out of the home, was obtained while collecting data on household food
consumption.)

Acensus ofhousehold members eating from lhe household food supply during lhe recording period, and lhe physiologic
status of the adult females were also obtained.

b. Individual Food Inlake during periods of Usual Consumption

The data set required in the CRSP research design called for the collection of six days of food intake information on
key household members every three months. To meet this need, food intake data were collected on each study subject
on two consecutive days each month. The original schedule implemented in October, 1983 specified a seven-day week
every three months; lhis was changed to a six-<iay week per three months in March, 1984.

Target females, males, and school-age children were interviewed personally when available. Target females supplied
supplementary information for these individuals as needed, particularly for the target male.

Quantitative infonnation on the target toddler was obtained from the child's caretaker(s), usually the mother. Other in
dividuals such as an older sister, grandmother, aunt or other caretaker were also probed for information on the child's
food intake.

When the target male or the target schooler were present in the household but not available for interview, their wilhin
household food intake was determined by interviewing the target female.

Information on foods and beverages consumed away from home was also obtained from each target individual. Food
values for mixed dishes consumed away from home were determined from "standard" reference recipes collected in
Kalama during Phase I.

c. Special Consideration for Collecting Food Intake Data during Ritual Fasts and Feasts - Ramailim and Biram

During the two main feasts, Ramadan and Biram, food intake data collection proceeded according to lhe schedule tested
during Phase I trials. Usual field schedules were suspended during these Feasts and resumed immediately thereafter.
Dietary information for days 1 and 2 of lhe Feasts were obtained via "long-term recall" on lhe [JIst working day fol
lowing each Feast Dietary intake data were supplemented with household recipes for festive mixed dishes prepared
and consumed during the three or four Feast days.

2. Methods of Continuing Validity Trials· Quality Control

Despite the recognition that displaying food to outsiders was unacceptable to Kalamans, a validation trial was under
taken to observe and quantify the foods consumed by individuals during family meals. This observational technique
was employed on 22 core households in order to compare the data obtained by observation with those obtained by short
term recall and sample weighing. Data were collected on lhe same households for the same dates and periods of time
by different investigators; local observers who were related to lhe respondents obtained lheir information by observa
tion and Nutrition Institute dietitians, via the 24-hour recall and sample weighing method.

Another validation study was implemented on 105 randomly selected core households to compare the data obtained by
the short-term recall method with the regular 24-hour recall plus sample weighing procedure. The two recall proce
dures were administered by two different dietitians who collected, recorded, transcribed, and processed the data inde
pendently of each other.

Two other major quality control procedures included: 1) periodic analysis of interviewer reliability and 2) continuous
analysis of means and variances of energy intake.
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3. M<:thod of Collecting Food Intake Data on Indication of Altered Intake during Illness

Data collectors departed from the usual two days per month cycle of food intake data collection when there was in
dication of an individual's alLered intake during illness. Fieldworkers responsible for collecting morbidity information
notified their field supervisor when they determined that an individual's food intake had changed from their "usual"
pattern. The food intake data collection supervisor was then notified to dispat..:h a dietitian to this home.

Following the prescribed food intake data collection protocol, the dietitian determined what and how much the sick
individual consumed during the previous 24-hours. Tllis information was recorded on the individual food intake in
strument.

E. Development of the Food Composition Data Base

The food composi1inn data base provides data on energy and nutrient values for key Egyptian foods and bcvr;rages.

1. Goals

a. To develop and make available to the project a food composition data base which includes all foods
which are major sources of food energy in the study communities.

• b. To provide the following food composition information on the foods which had been identified as
major sources of food energy: water, ash, crude fiber, nitrogen, total fat, utilizable carbohydrate, total
carbohydrate, carotene, vitamin A, protein, calcium, iron, sodium, thian1in, riboflavin, niacin, and as
corbic acid.

•
2. Methods and Procedure

Information on food energy and other nutrients were carefully and systematically selected from several primary
reference documents. The following publications were consulted in the priority order described below:

•
o Fil"St, FAD Food Composition Tables for the Near East (1982) were consulted because they were ex

pected to contain the most accurate food composition data on Egyptian foods, in both the "edible por
tion" and "as purchased" states.

o If a dietary item were not found in these tables, the next reference selected was the FAO Euod Com
position Tables for Use In East Asia (982).

• o Ifdata were still unavailable, Bowes and Church's Food Values of Portions Commonly Used (1980)
could usually provide data on the food item itself or a very close occidental facsimile.

These three references provided the bulk of information in the data base.

•
o Additional sources used in constructing the food composition data base were !he Egypt Nutrition

Institute's food composition tables, laboratory analyses performed by Medallion Labs, University of
Minnesota and a local commercial Tucson, Arizona laboratory, secondary references cited in the
Egj'pt Nutrition Institute food composition tables and interpolations based on other documented
values.

•

•

Sources for all values have bP...en fully documented.
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3. Energy Composition Data Base

The following five columns of information are provided for each food or beverage item recorded in the field manual,
Food Codes for Use in Egypt

•

•o
o
o

o

a

The name of the dietary item, including the Slale as consumed
A four-digit "food item" code representing the food or beverage item
Each dietary item's two-digit "state of food" codes which appear in the household and individual food
intake. records
Energy content in the edible portion of 100 grams ofeach dietary item in the "as acquired" or "as pW'-

chasP..d" Slate.
Reference for kcal data.

•
4. Nutrient Composition Data Base

The following 25 columns of information are provided for each food or beverage item rcx:orded on household and in
dividual food intalce records. •

o
o
o
o

o

o

The name of the dietary item, including the stale as consumed
A four-digit "food item" code representing the food or beverage item
Each dietary item's two-digit "state of food" CDdes
An "edible portion" factor for converting food intake data recorded in grams "as purchased" into
grams of "edible portion" consumed. This factor was derived by subtracting the percent refuse from
100. Grams of food recorded "as purchased" are multiplied by this factor to obtain its "edible por
tion."
Fifteen nutriem or food component values for 100 grams of the edible portion of each dietary item.
The following constitute the 15 nutrient/food compoflf~nt values:

- water (grams)
- protein (grams) Animal and plant sow'Ces are separated.
- fat (grams) Animal and plant sources are separated.
- total carbohydrate (grams)
- calcium (milligrams)
- iron (milligrams from animal and plant sources separated)
- sodium (milligrams)
- thiamin (milligrams)
- riboflavin (milligFc.Jlls)
• niacin (milligrams)
· vitamin A (retinol equivalents and micrograms of retinol)
· vitamin A precursor (retinol equivalents and micrograms of B-carotene)
- vitamin C (milligrams)
- crude fiber (grams)
- ash (grams)

Reference for food ccmposit.=on data.

•

•

•

•

•
Construction of the energy composition data base is based 011 the ussumption I.bat the energy content of a pre-prepared
or uncocked food item, with no added ingredients such as fat and oil, is equivalent to the energy content of that item
prepared or cooked. Based on this premise, energy-yielding nutrients (protein, fat, and carbohydrates) also show no
difference between cooked and uncooked states in the nutrient composition data base.
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Vitamin and mineral losses from cooking, however, are accounted for in the nutrient data base. Vitamins and minerals
contained in the cooked dietary item were determined by multiplying the amounl contained in the raw state by a stand
ardized percent, reflecting nutrient retention after cooking under optimum conditions, e.g. shortest cooking times to al
tain doneness. These percentages were obtained from the United States Department of Agriculture's Proyisional Table
on Percen1.~!t:;ntiQnnfNutrienlS in Food Preparalion (1984).

Please note the following special procedure for determining Lhe level of beta-carotene in prepared foods. The USDA

publication used for determining nutrient retention in food preparation does not contain spedfic data for beta-carotene
losses. However, data fQr vitamin A are presented. To avoid missing data Qn beta-carotene content in prepared foods,
the ava.ilcl>le data for vitamin A retention were used.

In anoLher special situation, food cQmposition data on all meats, poultry, and meat products are presented in Lhe raw
Stale only. This decision was made for Lhe following reason. Food intake data collectors recorded weights of meats,

poultry and meat products cc. sumed in the raw or "as purchased" state, i.e. grams of fat, bone, skin, feathers, etc. were

included in the weight. Unlike Lhe components of other food groups (e.g. fruits, vegetables, eggs) which have relative

ly standard amounts of inedible portions, Lhe percent refuse for components of the meal, poultry, and meat products

food group can be quite variable. This is due to potential net weight losses from drippings, volatiles, etc. depending on

length of cooking time, meLhod of preparation, cut of meal, etc. Therefore, to avoid introducing error and bias in the
data base by guessing at weight losses, food GOmposition data for Lhe dietary items in this food group were recorded in

the raw state only.

Overestimation of nutrient retention is possible due to styles of cooking for long periods uf time, i.e. "stewing"

vegetables, periodic reheating of cooked dishes to prevent spoilage, and recooking the "next day portion" of day-old

prepared dishes just before eating. On the oLher hand, all liquids produced during cooking are customarily consumed.

5, Deriving Food Composition Data for Composite Foods and Beverages from Recitles

At the time of writing Lhis report, the Egypt project is completing the final food composition table. There are known
problems wiLh the earlier food composition table which was used to calcu!ate nutrient values used in this repon. The
major error affected energy values only. 'Therefore, the analyses presented in Chapter 5 are based on ene;gy intakes

calculated from protein, fat, and carbohydrate intakes, using the general energy fac\Ors of 4 kca1/g for protein and car·
bohydrate, 9 kcal/g for fat. The final corrected food composition table will be inCIJrporated into the archive.

Energy and nutrient composition data for the following 11 composite Egyptian foods and beverages were calculated

from general recipes supplied by Dr. Nargis Bassily of the Egypt Nutrition Institute. Refer to pp. 60-62 for a descrip
tion of each food item, its ingredients, and method of preparation.

0 sahlah
0 shih
0 rehYdran
0 fuLir meshalted

0 Wisa
0 basboussa

0 ~

0 mafrouka
0 ~

0 k.a1ai.f
0 mishabek

The food composition ::lata base provided information on energy and nutrients (protein, fat, total carbohydrates) for the
ingredjents in each recipe. Many ingredient> lacked information 00 mine;'::ca anc vitamin=>; 1her;fore, they were ex-
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clude.d from the validation study. All calculations were perfonned using energy and nutrient contents in 100 grams of
the edible portion of each dietary item.

Food composition data for each recipe were calculated by totaling the sums of their ingredients. T00l1 weight of the
"raw" composite food was adjusted (if necessary) to reflect net changes in weight due to preparation methods, e.g.
decrease due to drying in baking and increase due to fat absorption during frying. The United States Department of
Agriculture publication, Food Yields Summarized by Different Stal:es of Preparation, was consulted for dLta regarding

weight changes.

Finally, the proportion of the energy, protein. fat, and total carbohydrate content in the whole recipe was taken to reflect

the content in only 100 grams of the food or beverage.

6. Validation Method

Individual food intake data and concomitant 24-hour composite dietary samples were collected on seven Kalamans of
different age, sex, and physiologic state (females only). The following individuals were included.

o adult male
o non-pregnant and non-lactatir.g adult female
o pregnant and non-lactating adult female

o nOTI-pregnant and lactating adult female
o pregnant and lactating adult female
o school-age child
o U>ddUer

For each sample, the University of California - Berkeley compared energy. protein, fat, and total carbohydrate values

derived from the individual food intake data, using the food composition data base against the results of proximate

analyses performed by the University of Minnesota.

Energy values were computed for both the data base and lab analysis, using the 4 9 4 energy equivalent factors and
values reported for protein. fat, and total carbohydrate, respectively. Some foods listed in the sample diets were miss
ing nutritive values in the data base. Nutrient compositions for these foods were left blank and calculations were per
fonned without them.
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Table 4.1 presents a summary of the results of this comparative analysis.

• Table 4.1.
Summary or percent dirrereIJce~ • rood data base vs. lab analysis values

Sample £rn;ent difference'"
Protein Fat Carbohydrate kcalt

Adult male -11.6 11.5 -13.7 -!) .I
I Non-pregnant non-lactating 10.2 97.7 -5.9 13.9

Pregnant 9 months 18.7 57.0 2.3 19.1
Lactating 7 months -5.6 11.5 1.3 2.2
Pregnant 4 months and 63.9 252.7 59.6 9104
lactating 15 months:!:

• School-age child 24.1 63.9 28.0 31.3

Toddler -7.2 -2.5 -16.1 -12.1

Mean difference 13.2 70.3 7.9 19.5

• Percent difference is expressed relative to Meda1lioo Lab values.

• t Kcals delennined wing 4 9 4 energy equivalent facton.

:j: Possible error in sample preparatioo for lU1alysis.

•

•

•

•

•

•

F. Descriptiye Statistics and Summary or Findinl:s

The mean energy and nutrient intakes for adult males, adult females, school-age children, and toddlers ranked accord
ing to SES are presented in Tables 4.2-4.7. Individual food consumption data we..e obtained on individuals in 312
Kalama households. Sample siZ(",s indicated in the tables refer to total number of observations, including target males
with incomplete data sets. Both breast-fed and nonbreast-fed toddlers are included in the sample. TI.e energy and other
nutrient values are based on an early version of the Egypt project food composition table prior to chan~es and correc
tions.

Wide variation in level of food intake as indicated by the large standard deviations presented in these tables imply that
no statistically significant differences exist in mean intakes of target groups across SES levels. However, ilie <1313 sug
gest the following trends when consumption is linked to SES.

i. Mean kcals per day (Table 4.2) consumed by individual" in the high SES group are greater than in all lower SES
groups. The low SES group is next followed by the lower intermediate group and fma.lly the upper intermediate group.

ii. Data on mean animal protein (Table 4.3) and animal fat (Table 4.5) consumption per day suggest a direct relation
ship between consumption of animal products and SES, i.e. consumption of animal products increases with SES.

ill. Data on mean plant protein (Table 4.4), plant lipid (Table 4.6), and c.arbohydrate (Table 4.7) consumption suggest
a less well-defmed trend. However, for each food component, mean intakes are lowest for all individuals in the upper
intennediate SES group. The highest mean intakes are consumed by adults in the low SES group and children in the
high SES group with the following exception; schoolers' mean plant lipid intake reflects the adult pattern.

These results are consistent with expectations. Egyptian government policy heavily subsidizes food assistance
programs.
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Theoretically, the food ration system Md government food cooperative store are designed to benefit those in the lowest
economic levels by supplying them with commodities that are ge~ernl1y available only to those y,rith adequate economic
resources.

All Kalama residents with a government identification card are issued a food rations card and thus, are eligible for pur
chasing dietary staples such as tea, rice, sugar, and oil, at fully or partially subsidized prices. Likewise, all Kalama resi
dents are free to shop at the government food cooperative where they can purchase items such as frozen beef, chicken,
fish, legumes, and pasta, also at a savings.

Table 4.2.
Mean energy intake tor all observations ot target individuals by socioeconomic standing (SES)

Mean Eoer2.}' Intake of Tarcet Individuals
SES Adult Males Adult Females Schoolers Toddlers

High 2,426.09±930.80 2,242.08±815.67 1,968.27±807.38 1,265.86;t673.83
(n=588) (n=664) (n=340) (0=374)

Upper
Inter- 2,124.31±823,36 2,050,43;t659.l9 1,622,49±505.22 1,046.67;t458.47
;.lediate (n=711) (n=780) (n=323) (n=453)

Lower
Inter- 2,323.06±.878.98 2,116.45:1:698.27 1,754.57;t677.02 1,046.92±506.91
mediate (n=2,055) (0=2,181) (0=804) (n=I,099)

Low 2,357. 12±941 A1 2,139.24±831.48 1,747.57±675.25 1,054.69±566.43
(0;1,309) (n=I,443) (n=587) (n=829)

Table 4.3.
Mean animal protein intaKe tor aU observations or target individuals oy socioeconomic standing (SES)

I

•

I

•

•

•

•
Mean Animal Protein Intake of Target Indiyiduals

SES Adult Males Adult Females Schooler:; Toddlers

High 43,46±39.67 38.76±36.26 31.93:t.25.29 23.24±18.89
(0=588) (n=664) (n=34O) (n=374)

Upper
Inter- 36.29±34.36 32.84±31,31 24.7O:t.22.72 18.68±16,37
mediate (0=711) (n=780) (n=323) (n=453)

Lower •
Inter- 36.20±36.81 31.75±30.95 24.85±24.64 16.96±16.50
mediate (n=2,055) (n=2,181) (n=804) (n=I,097)

Low 35.62+37.41 30.24+32.53 25.17+25.03 16,31+16.44

•
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Table 4.4.
Mean plant protein intake ror aU observations or target individuals by socioeconomic standing (SES)

Mean Plant Protein Intake of Tar~et Individuals

• SES Adult Males Adult Females Schoolers Toddlers

High 48.57±19.65 45.97±17.71 39.94±.18.19 21.8O±13.30

(n=588) (n=664) (n=340) (n=374)

Upper 44.53±19.21 43.88±16.52 34.05±11.21 18.64±9.56

• Ioter- (0=711) (0=780) (0=323) (0=453)

mediate

Lower 5O.03±20.56 45.81±17.24 37.48±16.85 19.66±11.39
Ioter- (0=2,055) (0=2,181) (n=804) (0=1,099)
mediate

• Low 52.l2±21.24 47.50±.18.23 38.46±15.,i3 20.38±12.50
(0=1,309) (0=1,443) (0=587) (0,=829~

• Table 4.5
Mean animal fat intake for aU observations of target individuals by Sl'tioeconomic standing (SES)

Mean Animal Fat Intake of Target Iodiyiduals
SES Adult Males Adult Females Schoolers Toddlers

• High 44.88±35.29 38.76±36.26 32.01jJ4.78 24.86±21.83
(n=588) (n=f>64) (n=340) (n=374)

Upper
Inter- 34,47±32.52 32.84::.31,31 23.20±21,37 18.94±17.41
mediate (n=711) (0=780) (0=323) (0--453)

• Lower
Inter- 33.41±34.l2 31.75±30.95 23.06±23.09 16.05±15.94
mediate (0=2,055) (0=2,181) (0=804) (0=1,097)

Low 31.06±33.05 30.24±32.53 22. 11±24.80 14.66±14.88

• (n=I.309) (0=1,443) (0=587) (0=829)

•

•
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Table 4.6.
Mean plant lipid intake for aU observations of target individuals by socioeconomic standing (SES)

Mean ~antLipidI~ Iariet Indiyiduals

SES Adult. Males Adult Femaks Schoolers Toddlers

High 27.2(tt23.67 26.26±.22.16 22.61±J ,.05 15.12±12.45

(n=588) (n=664) (n=34D) (n=374)

Upper
Inter- 2S.S4±22.27 25.58±20.21 21.00±13.~ 14.16;t17.10

mediate (n=711) (0=780) (0=323) (0=453)

Lower
Inter- 3O.10±22.62 28.40±.21.54 23.16:t16.42 14.78±12,43

mediate (0=2,055) (0=2,181) (0=804) (0=1,099)

Low 31.13±.23.95 29.68±,24.00 23.9O:t18.06 14.66±13.24
(n=I,309) (0=1,443) (n=587) (n=829)

Table 4.7.
Mea carbohydrate intake for aU observations of target individuals by socioeconomic standing (SES)

Mean Carbohydrate Intake of Tar~et Indiyiduals
SES Adult Males Adult Females Schoolers Toddlers

High 388.39±143.70 366.95±130.08 326.98±133.59 197.63±101.75
(0=588) (0=664) (n=34O) (0=374)

'('pper

Inter- 3S4.85±134.22 34439±112.58 275.36±84.29 168.56±71.05
mediate (n=711) (n=780) (n=323) (n=453)

Lower
Inter- 392.66±,14 1.93 359.39±116.36 302.55±120.74 174.06±85.30
mediate (0=2,055) (~2,181) (0=804) (0=1,099)

Low 403.45±148.41 370.6O±.130.66 300.74±112.S4 179.76±97.11
(0=1,309) (n=1,443) (0=587) (0=829)

Community socioeconomic data collected in January 1984 indicate that fully subsidized dietary staples, such as rice
and oil, can be purchased with a food ration card for five piastres per kg. and ten piastres per kg., respectively. This
compares to 30 piastres per kg. of rice and 30 piastres per kg. of oil at the local market Beef, a very expensive com
modity at the local market (4.25 Egyptianpouods per kg.) can be purchased frozen for one Egyptian pouod per kg. at
the "'"Jd cooperative.

Although these services are available to all Kalamans, only those who really oeed them use them because a certain stig
ma is attached to accepting government issued food rations and shopping at the food co-op. In addirloo, meats avail
able 2t the co-op are considered poor quality, other foods are seldom fresh, and crowds are intolerable to status-conscious
Kalarnans.
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The use of government-subsidized food services is reflected in the mean energy. plant protein. plant lipid. and car
bohydrate inlakes of Kalamans when stratified by SES. These means also reflect the Kalama dietary pattern which em
phasizes bread, legumes, rice, vegetables stewed with tomatoes and oil. and little meat due to its high price at the local
market aild poor quality (e.g. taste and texture) at the food co-op.

Individuals in the high SES group characteristically spend mo~ money tlmn individuals in any oflhe lower SES groups.

This phenomenon is reflected in the data presented in Tables 4.2 to 4.7, suggesting their relatively high mean intakes

of must food components. Those in the lowest two SiS groups, surviving on extremely limited economic resources,
often use their food ration cards or shop at the government food cooperative to afford an adequate diet which rarely

departs from dietary staples. The fewer the family's economic resources, the more they rely on government subsidiza

tion, and the more subsidization they procure. 1 his explains the inverse relationship between mean energy intake and

SES suggested in tIle data on the lower II-lee SES groups, i.e. in the low, lower intennediate and upper intennediate

SES groups, mean kcals per day decrease as SES increa'>es.

On the other hand. mean inlakes for animal protein and animal fal stratified by SES suggest the occurrence of a very

different phenomenon, one which characterizes the essence of social status and socioeconomic transition in Kalama.

As in most developing countries, meat consumpticn by the majority of families is limited to holidays or other special

celebrations because of its expense. Since it is very costly, Kalamans cc'rdder it to be a high status or prestigious food
item. In addition, since only poor quality meats and poultry are a'laillible at the food cooperative. less fortunate families

opt to spe'1d their money on additional dietary stapies rather than on meaL

Therefore, level of animal protein and fat intake is based on the ability and desire to purchase fresh meats and poultry

at a dear price in the local market The data presented in Tables 4.3 and 4.5 suggest Ilk: support of this conclusion by

indicating that mean animal protein and animal fat inlake increase as SES increases.

The upper intennediate SES group presents an interesting case in their apparenl relatively poor nutritional standing wit!":

respect to mean energy, carbohydrate, plant pro~in, and plant lipid intake as compared with the other three SES groups.

This occurs in contrast to their second place standing (behind the high SES Group) in mean animal protein and &nir~. 'l!
fat consumption. We believe these data reflect the preca;ious socioeconomically transitional state of the Upp"..( inter

mediate SES group in Kalama. Et graphic data support conclusions thai thp-Se households often expend economic
resources on high status foods and otnl"~ non-dietary items for their home in lieu of expenditures on dietary staples. In
addition, because acceptance of government food assistance is generally associated with lower SES groups, the status·
conscious upper intenneiliate group rejects its offering of inexpensive dietary staple commodities. Hence, we observe
a relatively high ranking in consumption of prestigious animal products and the lowest ranking for mean intBkes of tn:;
major food components of the ilielary staples.

In summfu-Y, data obtained on target individuals' mean daily inlake of energy, animal protein and fat, plant protein and

lipid and carbohydrate stratified by SES confrrm the reality of the Egyptiarl government's policy of food subsidization
in Kalama AdditiC'naIly, they also provide evidence for asserting the dynamic nature of socioeconomic transformation
within Kalama's low,lower intermediate and upper intermediate SES groups.
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Descriptions of Selected EgyptiAn Foods
(Prepared by Dr. Nargis Eassily, the Nutition Institute, Cairo)

Be:verages
Ioulu
Egyptian plant leaves. About 5 g of tlle leaves are soaked in about 100 ml of boiling water and then about 4 g sugar
are added to this concoction. It i\; used for yOlUlg and old people for calming nerve!>.

S.ahlah
100 g dried milk + 50 g starch ... 3 g cinnamon + 5 g chopped nuts and coconut + 10 g sugar. These ingredients are
coolced in about 150 ml water with continuous stirring until som::.what semi-thick raste is obtruned. Used in winter {or
energy.

Shih
Egyptian plant leaves name.d Santonine. About 5 g dri~ 'eaves are boiled ill about 100 ml water.

Rehydran
To rehydrate the infam: Dissolve 0.9 g NaCl + 10 g glucose in 200 ml water. It is a physiological saline solution used
in diarrhea and vomiting.

Cereal Grains and Cereal Grain Products
£edT Meshi1lt.e11
500 g wheat flour + 200 g butte.r all.d sufficient quantiiY of waler to make a dough. Bake in the oven. It is usually eaten
while it is hot with honey or cheese.

liWsa
About 1/2 kilo maize flour + 4 eggs ... one cup fresh mille + one cup butter fat + 200 g sugar. All the ingredients are
mixed together and baked in hot oven.

~

A'x>ut 1/2 kilo simolina flour (type of wheat four, imported) + 1/2 kilo sugar + 250 g yogurt + 50 g butter fat All th¢
ingre.dients are mixed and baked in hot oven.

&IiI
500 g wh~ flour + 50 g butter fat + 200 g milk'/' 150 g sugar. All the ingre.dients are mixed and baked in hot oven.

Lokmadjs

250 g wheat floW' + 20 g dried yeast are mixed with an amount of water sufficient to make a paste. It was left W1til it
fennents. Small pieces are fried in very hot oil. The fried pi~es are dipped while hot in a concentrate.d sugar solution.

M3fmuka

Wheat flour and water rolled in hands to smail pieces. Place in steamer to cook. Eat with hot butter (l Tablespoon)
and sugar (l Tablespoon) or milk (200 ml) and sugar (1 Tablespoon).

Thhin.a
Residue of semame seed after extraction of oil

Sadel banalc

Little water added to about 20 g wheat + 20 g sugar. Mix and fry in hot oil.
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Fats and Oils
M2IJa
After evaporating VJater from buttt;r or cream, it is converted L'lto samna or ghee. Marta is the residue which is com-
posed mostly oI protein and minerals.

Fish and Seafood
Karameet

It isa kind of fI:h which is block in color.

Fruits 2nd Fruit Juice
~

Drie1 fruit of Egyptian trees grown only in upper Egypt It contains sweet fibers.

KharQtJb
Sweet dried fruit of E[ypUan trees.

Legumes and Legume Product\,

Bab el aziz
Small dried seeds which are usually soaked in fresh water for 24 hours before eaten. It has a sweet taste.

Meat, Poultry and Meat Products
Bastunna
Preserved dried beef meat. Fresh meat is salted. fluids are e;:;.t:raeted from meat by putting hes:fY weights over the meat.
After all the juice is out, the meat is covered by a thick paste made of the following ingredients:

1. Dried powdered fenengreer
2. Garlic
3. RedpeWr

After the meat is covered by th~ previous mentioned ingredients it is left in a current of air until it becomes dry.

Semman
It is a kind of bird called Kay. It comes from Europe to Egypt oniy in winter.

Yamarn
A native small bird haIf the size of the pigeon.

Seasonings and Condiments
Habhao
Yellowish green seeds named cardamon. It is used as flavoring agent in chicken soups.

Chinese Kabeba
It is a very hot kind of spice.

Dokka
It is a mixture of the following ingrediel~ts:

1. Ground toasted sesame seeds
2. Ground (powder) cummin
3. Powder sodium chloride

Sugars, Sweets, Cakes and Candies
Ka.taiC
A type of semi baked bread stuffed with dried grapes, chopped nuls and coconut. This is fried in hoI oil. It is then
soaked in concentrated sugary liquid.
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About 500 g wheat flour mixed well with sufficient amowlt of water to obtain an emulsion. This emulsion is put in a
porous cup and the emulsion is dropped on a hot plate. It is baked in short time on the hot plate and threads of Kon.afa
are obtained. This material is mixed with about 40 g buner. It is put in a hot oven until its color becomes nearly light
red. A concentrated sugary solution is poured on it while it is hot

Mishabek
About Sv g wheat flour mixed well with sufficient amount of water to obtain an emulsion. The emulsion is put in a
porous cup, the pore3 are somewhat large. The emuJsion which fails from the pores is fried in hot oil. The fried pieces
are dipped in a concentrated sugary solution.
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II. ANTAIRQPQM..~

A. Introduction

Accurate documentation of body size and composition was critical to several aspects of the CRSP design.
Anthropometric protocols were designed to emphasize quality control, since the rates of change expected in many of
the variables were small compared to the inherent error of measurement due to equipment, obse.rver, and subject.

The schedule of data collection for anthropometry is shown in Table 4.8. This schedule was supplementeG by body
weights taken for adults and some schoolers at the time ofRMR measurements and by occasional extra weight measures
during illnesses.

Table 4.8.
Schedule or anthropometric mea· uremenlS

Measure Subjects
All

Lead Lead Others
Male Female'" Infant Toddler Schooler in HH

I

Weight Once! Once/ Once/ Once! Once! 2x/year
Month Month Month t Montht Month

Height once once monthly monthly every once
or when 3 mo
Length not

pregnant

Arm every every monthly monthly every
Circwn- 3 mo 3 mo 3 mo
ference

Head monthly monthly 1st and

Circwn- 12th month
ference

Skinfolds every every monthly monthly every
3 mo 3 mo 3mo 3mo

·Weight, height, arm circumference, md slcinfold meuurernenlJ were taken on pregnllllt women moothly.

tExtra weighu were planned during illneu but not done.

The scheduling of body weights every month on all targets proved to be unrealistic in terms of staff and scales avail
able. Every effort was made to adhere to the schedule, but missing data are substantial in some subsets.

Measurements were taken as close as possible to the scheduled date. Most subjects were measured in their homes, al
though some data on school children were collected during visits to the school; weights coIlected at the time of RMR
measures were taken in the clinic environment Young physicians did all measures except those for target infants. which
were accomplished by the reproduction field team.
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B. Measurements

.For non~et individuals, height and weight were measured to enable calculation of variables related to the household.
For targets, measurements selected were the minimal ones necessary to ascertain change in body size and energy reser
ves: height (length for infants and toddlers), body weight, midann cir~umference, skinfoids at two sites (triceps and
biceps) and for children, head circumference.

Phase I experience made it clear that the selection of skinfold sites for ongoing data collection would be limited by cul
tural constraints. 'r./le original interproject agreement to col!ect data cn subscapular skinfolds had to be modified be
cause most adults and many schoolers refused this measurement except in the context of a physical examination. Thus
the skinfold sites were limited to triceps and biceps except for infants and toddlers.

c. EQuipment

For routine home visits, Heathkit Model #OD-l186 electronic scales were used. These scales are claimed by the
manufacturer to be accurate to plus or minus three percent Each time the scales were moved, they were re-zeroed;
calibration with 5, 10, and 25-kg standard weights was accomplished at least once each day (after movement of me
scales to the field) but was not possible between each move from house to house. Batteries were replaced every two
weeks before they began to be drained. Each team of physicians was assigned a particuiar scale for which they had the
responsibility of ongoing care and maintenance. The Heathldt scales were not yet available in the first two months of
Phase II; during that time, an Accuweigh "portable" bench beam balance was used in the field. When the Heathldt
scales arrived, the bench beam balance was installed in the clinic for use at the time of RMR measw-errlents.

For target infants, a K-Tron Electronic scale was used for weighing. 'This battery-operated balance is extremely sensi
tive (to 10 grams) and operates well in the field becauSl; it does not depend on being level. It averages several measure
ments over 3 seconds thus stabilizing the readings from a moving infant; and the digital display can be accurately read

in poor light

Length measurerr.~nts on infants and toddlers were made using a portable wooden length/stature board. For older
children and adults, height was measured using a stadiometer-type arrangement made against a vertical wall. Ann
and head circumference measures were made using Zerfas paper insertion tapes, and skinfold measures were taken
with Lange calipers. The skinfold calipers were checked against standard calibration blocks regularly.

D. Standardized Methods for Measurement

1. Weight

All except infants stood on the scale with weight equally distributed over both feet Sometimes toddlers sat on the scalI'
instead. All scales were zeroed before each weighing. The Heathkit and beam scales were read to th~ pearest 0.1 kg;
the K-Tron to the nearest gram. Infants were placed on the scale in a supine position.

Consistent attempts were made to minimize the amount of clothing worn by subjects during weighing, to the "next layer
after underwear" specified in the field manual. This was not always possible because of local standards of modesty
and, in winter, the environmental temperature. The most difficult of these problems involved the heavy outer garment
worn by women outside their homes. TIlis black overdress is worn over other clothing, and when wumen appeared for
the RMR measurements at the clinic they usually were so dressed. When the women were weighed in their own homes
this garment was oot worn. Accordingly, an average weight for this garment was subtracted from weights taken during
the RMR protocol. For infants, for whom accurate weight measurements were essential and weighing naked or even
with minimal clothing was unacceptable to families, the following procedure was used: the infan, was weighed clothed;
the clothing was gradually removed and replaced with other gannents so that the infant was never undressed complete
ly; the original clothing was weighed carefully and subtracted from the clothed weight. The accuracy of the K-Tron
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balance made this procedure possible. In cases where more clothing was worn than the field manual specified, an ad
justment was made in the field before data recc "ding, based on the weight of the subje-:t's or similar garments.

2. HeightILength

Length was measured, rather than height, to age 30 months in order not to change methods midway through the toddlers'
study. Using a horiwntal measuring board, the child was placed supine on the board with his feet flat against the per
pendicular bottom of the board. The child's head was held in the FnlIlyJort plane perpendicular to the board with the
legs and spine straight while the moving headboard was placed against the top of the head. The board was read to the
nearest 0.1 em. Older subjects stood with their backs against a stadiomet.el, heels together and touching the backboard
surface. The head was held in the Frankfort horizontal plane. With the scapulae and/or buttocks against the backboard
surface, the headboard was placed fIrmly against the top of the head and read to the nearest 0.1 em while the person in

haled deeply.

3. Midarm Circumference

The subject's left arm was held at a 90° angle at the elbow with the palrn of the hand upward. The mirJpoint of the
posterior portion of the arm was determined by r.a1culating halfway between the posterior part of the acromion process
of the ~~.pula and the olecranon process of the elbow. The measuring tape was plac~ over the midpoint \\-ith the tape
parallel to the floor while the arm hung relaxed at the side. Light tension was applied to the tape in order to have con
tact with all sides of the arm ll1d the ta~ was read to the nearest 0.1 cm.

4. Hr.ad Circumference

The subject sat upright with the head held level, except infants who were lying down with the head turned to one side
where the largest circumference was visible. The tape was placed above the eyebrows with the lower border of the tape
touching the brow and moved along the back of the head to locate the largest portion. Firm pressure was applied to the
tape to fit snugly around the head and the tape was read to the nearest 0.1 em.

5. Skinfold Thickness

The left side was used for all measurements. For each site the skin was grasped 1-2 cm above the site to separate the
fat from the underlying muscle, and the reading (to the nearest 0.5 mm) occurred three seconds after applying the caliper.
Each measurement site was located by standardized procedures. For the triceps, the arm hung at the side with the palm
toward the body and the measurement was taken at the same level marked for the midann circumference. For the biceps,
the fold was taken at the same level, in the midline of the arm on a plane directly posterior to the maximum bulge of
the biceps. The subscapular site, when measured, wa') taken "rectly under the inferior angle of the scapula on the left
side, on the angle of the scapular edge.

E. Qwllity Control

Quality control measures for anthropometry assumed great importance in training and fieldwork because of the lon
gitudinal nature of the study and the necessity for multiple observers. These measures included staff training, dupli·
cate measurements on a large subset of all measures, maintenanr,e of equipment, and ongoing monitoring of reliability.

1. Staff Training

Acore fleld manual was prepared for staff training in order to standardize methods across all field workers. The primary
initial trainers (Egyptian and US) first standardized their methods against each other and then devised training protocols.
Dr. Farouk Shaheen functioned as "expert in residence" and was responsible foc training and ongoing quality control
in anthropometry. For approxirn.ately one mCAlth, young physicians underwent training in mocbidity and anthropometry.
The ant1'~"OpOmetry trainir.g included lectures and demonstrations about equipment and measurement protocols, prac-
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tice on each other and on subjects of all ages, CalCli'ation of measurement error, and discussion of the reasons for quality
control protocols. As new physicians joined the staff, their training included standardization against more experienced
observers with one experienced senior scientist ser:ing as the "gold sumdard." At intervals throughout the fieldwork,
staff meetings were devoted to issues in anthropometry including quality control.

2. Reliability Measures

Permissible inter-observer error limits were adopted from thC:iC used by the :eels Longiwdinal Growth Study in Yellow
Springs, Ohio. The recording form was designed to be folded so that a second observer could record measurements
without seeing the data of the first observer; the form could then be unfolded to compare the measures, and if the dif
ference exceeded the preset limit (printed on the form) the measure was retaken. About 50% of all anthropometric
measurements had duplicate observations. In addition, a third party "expert" (usually Dr. Shaheen) repeated measure
ments at irregular intervals as a further quality control check.

Forms were routinely checked for reliability where there were duplicate measurements, and retraining occurred when
ever problems were suspected. Coefficients of variation and technical error of measurement were calculated on sub
samples of the data to ensure that quality control was maintained. This ongoing monitoring disclosed a reluctance of
data collectors to record disparate data. Ongoing observation proved that the field protocol that was most comfortable
for the Egyptian data collectors--Le., to invr.stigate any discrepancies and resolve them on the spoto-did not compromise
accuracy and may have enhanced it

3. Maintenance or Equipment

Calipers and tapes were included in each "doctor's bag" along with standard physical examination equipment (otoscope,
sphygomanometet, etc.), and each bag was assigned to a pair of physicians. Calipers were checked against a standard
measuring block at regular intervals. Scales and measuring boards were the responsibility of the young doctor assigned
as field coordinator; batteries were changed at regular intervals and any problems were dealt with on the spot if pos
sible.

4. Data Cleaning

After anthropometric data were entered, range checks were applied. Out-of-range values were checked and corrected
if in error. Further checks involved longitudinal plots of values of individuals to detect measurements obviously in
error but not outside the range che.cks. By far, the majority of errors in the data proved to ~ keypunch errors, ID er
rors, or simple transpositions ofnumbers which could be resolved by checking against the original forms. Questionable
values that could not be resolved were deleted.

F. Components of Variance in Anthropometric Data

Anthropometric data were analyzed to determine the precision (technical error of measurement) and dependability
(stability over short periods of time) of each measurment This terminology ("precision" and "dependability") is con
sistent with that used by others (Habicht, et al.,1979; Mueller and Martorell, in press) and allows the reader to interpret
the utility of the dat:. ~t for use in time-dependent analytical models. In other words, if one is to look for change in an
anthropometric measure over a one-month or a three-month period, it is useful to know how stable that measure is over
a period less than that time, as well as to know the precision of the measure under the circumstances of data collection.

Analysis was done on a partial data set which represented all anthropometric data collected after July 1984. Thus, the
fIrst months ofdata collection (November 1983 through June 1984) were not included. The reason for this omission was
strictly practical, since the earlier data had been keypunched in Kansas and the version available to the Arizona inves
tigators at the time of analysis had averaged values for duplicate observers. The data collected after July 1984 had been
keypunched in Egypt, and the Arizona investigators had that data set available since we had completed the data clean-
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ing on that data base; duplicate observations had been preserved in the data set. There is no reason to think that this
portion of the anthropometry data set, which comprised more Ulan half of the measurements taken, was not repre

sentative of the whole set

All cases were selected which met the following criteria: a duplicale observation on ilie same day, AND a second
measurement wiLhin a lime frame which was arbitrarily chosen to represent a time within which we would not expe<:t
functionally significant change to occur (i.e., growth, or significant change in body composition). These time windows
varied by measurement and type of target individual (see Table 4.9). PregruuH women were omitted, since the stage of
pregnancy could not be known from LI)c anthropometry data alone. Individuals who met the criterion more than once
(Le., who two or more sets of data on the same measurement which met the criterion above) were used only once for
that measurement, the fIrst time such an occurrence appeared in the data set.

TABLE 4.9.
Time frames for sel~tion of repeat measures

Measurement Target Type TIme 'Window'
---
Height Adults Any two measurements

not on ilie same day
Schoolers Within three months

Length Toddlers Wiiliin two months
Infants Within two weeks

Weight Adults Within two mont.h.~

Schoolers Wiiliin one monili
Toddlers & Within two weeks
Infants

Head circumference Schoolers & Any two measurements
Adults not on the same day
Toddlers Within one mont.i1
Infants Widlin two weeks

Arm circumference Adults & Within three months
Schoolers
Toddlers & Within two monms
Infants

Skinfold<; Adults & Wiiliin three months
Schoolers
Toddlers & Wimin one month
Infants

From the potenilill set of measures, head circumference on adults and infants, length on infants, and subscapular skin·
folds on all targets were eliminated on me basis of too few cases which met ilie stated criteria. For the other samples
of measures, distributions were compared to those of the total data set for that measure on iliat type of target to assure
representativeness of the data set to be analyzw. There were no significant differences.
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The next step was to evaluate whether there were scale effects present in same-day ordifferent-day data sets; i.e.,
whether the absolute value of the measurement contributed to imprecision or undependability. This was done accord
ing to the method recommended by Mueller and Martorell (in press), namely to regress (a-b)/2 on (a+b)l2, where a and
b are the two measurements. None of the regressions were significant; i.e., within the ranges of measures in the data
set, no signifcant scale effects on error could be detected. Thus, none of the distributions we."e transfonned before flU'
ther analysis.

The data were then subjected to two-way repeated measures analysis of variance using the Reliability procedure in
SPSSX. Two distinct analyses were performed: the computation of precision followed by the computation of degend
ability, '~ch requires knowledge of precision.

In the ftrst analysis, the variance components of imprecision were obtained using duplicate observations on the same
day as dependent variables. TIus was done according to the method recommended by Mueller and Martorell where the
difference squared between the two observations on the ith subject. summed over N observation days. is equal to the
component of imprecision.

In the second analysis, the variance components of undependability were obtained with dependent variables, being
deftned as the f'Irst replicate observation on each day for two observations falling within the developmental time frame.

Standard estimates of inter-individual and intra-individual variance components were then obtained. Based upon
Mueller and Martorell's foni:ulas, variance due to imprecision was subtracted from the intra-individual variance in
order to obtain an estimate of dependability. Estimates of reliabilty as a coefficient from 0 to 1 for precision and de
pendability were defIned as the ratio of that component's variance to the overall inter-individual variance minus one.
The overall reliability for the sample was defmed as the ratio of intra-individual variance to inter- individual variance
minus one.

Tnbles 4.104.13 give the results of this analysis.

Table 4.10 presents all the relevant variance components and corresponding reliability, predsion, and dependability
for e.ach measurement on each target type. For ease of interpretation, we may regard the vNue of R as the percentage
of the variance which is free of intra-individual factors including measurement error. P and D. respectively. represent
the proportion of the variance which may be regarded as free from inter-<>bserver error (imprecision of the measure
ment) and undependability (short-term variation in the measure). Unlike other studie.c: uhich have looked at shorter
periods for determining undependability (usually holU'S or at most a few days). most of' . intra-individual variation in
our data set is from the undependability component

Table 4.11. Summariz~ the coefficients of variation for the inter-individual and the two iutra-individual components
of variance.
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Table 4.10. Compcoonts 01 unreUabmty (r
2
), Imprecision (p1. and undependabUlty (en of anthropometric measurement variances (s1 sod their cCJlTe4PODdIng

reUabWdes (R), prec~DS (P), and depeDdabUl~(D) in CRSP target subjects

Standard l8yjations YarillllCe ComponelUs
Measurement· (n) r p d ?- p2 ~ s2 R P D

Lead Males
Weight (kg) (56) 3.23 0.06 3.231 10.443 0.004 10.439 300.840 0.97 1.00 0.97
Height (em) (37) 2.09 0.15 2.081 4.353 0.023 433 79.190 0.95 1.00 0.95
Arm Circwnference (em) (78) 1.04 OJ)9 1.038 1.085 0.008 1.077 22.951 0.95 1.00 0.S5
Biceps 5kinfold (rom) (79) 1.89 0.29 1.872 3.587 0.084 3.503 24511 0.85 1.00 0.86
Triceps Skinfold (mm) (79) 5.62 0.37 5.607 31.571 0.137 31.434 101.605 0.69 1.00 0.69

Lead Females (Lactating)
Weight (kg) (195) 3.27 052 3.230 10.703 0.270 10.433 263.065 0.96 1.00 0.96
Height (em) (121) 4.80 0.34 4.788 23.038 0.116 22.922 65.709 0.65 1.00 0.65
Arm Circwnference (em) (240) 1.54 0.25 1.520 2.374 0.063 2311 23.064 0.90 1.00 0.90
Biceps Skinfold (nun) (191) 4.19 0.90 4.091 17.547 0.810 16.737 63.069 0.72 0.99 0.73
Triceps Skinfold (rom) (194) 5.46 1.06 5.352 29.764 1.124 28.640 131.409 0.77 0.99 0.78 M

\0

Schoolers
Weight (kg) (60) 1.23 D.05 1.224 1.501 0.003 1.499 24.134 0.94 1.00 0.94
Height (em) (85) 5.87 0.11 5.872 34.490 IJ.JI2 34.478 88.137 0.61 1.00 0.61
Arm Circwnferenre (em) (89) 0.89 0.05 0.893 0.800 0.003 0.798 2.734 0.11 1.00 0.71
Biceps Sldnfold (rom) (88) 1.72 0.22 1.706 2.957 0.048 2.909 4.124 0.28 0.99 0.29
Triceps 5kinfold (rom) (88) 1.99 0.23 1.975 3.955 0.053 3.902 10.057 0.61 0.99 0.61
Head Circumference (em) (37) 1.71 0.10 1.711 2.938 0.010 2.9"~ 9593 0.69 1.00 0.69

Toddlers
Weight (kg) (26) 1.34 0.04 1.337 1.790 0.002 1.7fS 5.803 0.69 1.00 0.69
Length (em) (139) :2.06 053 1.992 4.250 0.281 3.%9 35.751 0.88 0.99 0.89
Arm Circwnference (em) (37) 0.99 0.09 0.984 0.977 0.008 0.969 3.230 0.70 1.00 0.70
Biceps Sldnfold (rom) (125) 1.95 0.44 1.896 3.790 0.194 3.596 5.828 0.35 0.91 038
Trieeps Skinfold (rom) (125) 2.16 0.47 2.108 4.666 0.221 4.443 10.490 056 0.98 058
Head Circumference (em) (96) 1.30 O.Og 1.293 1.679 0.006 1.673 5.804 0.11 1.00 0.71

Infants
Weight (g) (44) 21.65 0.73 21.639 468.767 0.533 468.234 45843.07H 0.99 1.00 0.99
Arm Circwnference (em) (65) 1.13 0.Q2 1.126 1.269 0.000 1.269 3.·195 0.64 1.00 0.64
Biceps Skinf.Jld (rom) (47) 1.51 C.35 1.467 2.274 0.123 2.151 4.837 053 0.97 0.56
Triceps Skinfold (rom) (47) 2.00 0.41 1.953 3.984 0.168 3.816 7.918 050 0.98 052



TABLE 4.11.
Coetncients o( variation o( anthropometric data

Inter Between B(iWeen

TargetType Measurement (n) Individual Measurement Observers

Lead Males Weight (kg) (56) 25.34 4.72 0.09
Height (em) (37) 5.31 1.24 0.09
Ann Circwnference (em) (78) 17.67 3.83 0.33
Biceps Skinfold (mm) (79) 80.02 30.26 4.69

Triceps Skinfold (mm) (79) 83.23 46.30 3.06

Lead Females Weight (kg) (195) 25.34 5.00 0.80
(non-pregnant) Heigh~ «(:m) (121) 5.22 3.08 0.22

Arm Circumference (em) (240) 17.98 5.69 0.94
Biceps Skinfold (mm) (191) 54.90 37.40 8.23
Triceps Skinfold (mm) (194) 53.90 25.16 4.98

Schoolers Weight (kg) (60) 21.35 5.32 0.22
Height (em) (85) 7.86 4.91 0.09
Arm Circumference (em) (89) 10.34 5.58 0.31
Biceps Skinfold (mm) (88) 42.95 36.08 4.65
Triceps Skinfold (mm) (88) 37.40 23.29 2.71
Head Circumference (em) (37) 6.15 3.40 0.20

Toddlers Weight (kg) (26) 22.16 12.30 0.37
Height (em) (139) 46.08 2.57 0.68
Ann Circumference (em) (137) 13.32 7.29 0.67
Biceps Skinfold (mm) (125) 38.97 30.61 7.10 •Triceps Skinfold (mm) (125) 32.87 21.40 4.77
Head Circumference (em) (96) 5.18 2.78 2.15

Infants Weight (g) (44) 38.77 3.92 0.13
Ann Circumference (em) (65) 17.13 10.32 0.18
Biceps Skinfold (mm) (4i) 42.49 28.35 6.76 ..Triceps SJcinfoid (mm) (47) 37.15 25.78 5.41

Table 4.12 compares reliability (R) and imprecision standard deviation (usually referred to as TC{;hnical~ of
Measurement) of the CRSP data set with published dara sets available from the literature. Values for adults are com
pared to the NHANES-rr data, and those for toddlen to the preschool data set reported by Manorell, et aI. (1975). Both
sets are taken from the paper by Mueller and Martorell (in press). Note that technical error of measurement (P) is very
similar to that in the comparison dara sets for most measures. The error for length in the CRSP dara is slightly greater

than in the other sel Far sldn101ds on adults, the technical error is less in the CRSP dara set than in the NHANES, espe
cially for men. This may reflect a generally thinner population with less inherent error in the measurement Overall
reliability, however, is lower in the CRSP data set in general. This is especially the case for measures on toddlers. Un
dependability of the measure, as we have defIned it, accounts for the difference and is very likely a function of tbe
longer "windows" of time within which we have analyzed repeated measures (weeks rather than hours or days).
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TABLE 4.12.
Reliability and technical error or measurement or CRSP data corr.v~ued to those or published data sets sImilar-
lyanalyzed

Reliability Technical Error of Measurement.

Individual (R) (P)

NHANES -II CRSP ~;.iANES -II CRSP
(N=59-62) (N=37-139)

Men

Body Weight (kg) 1.00 0.97 0.04 0.06
Stature (em) 0.99 0.95 0.24 C.15
Arm Circumference (em) 0.99 0.95 0.33 0.09
Tliceps skinfold (mm) 0.86 0.69 2.41 0.37

Women

Body weight (kg) 1.00 0.96 0.03 0.52
Stature (em) 0.99 0.65 0.32 0.34

Ann Circumference (em) 0.99 0.90 0.40 0.25
Triceps skinfold (mm) 0.91 0.77 3.24 1.06

Martorell Martorell

et alit 1975 !:RSP et a1 .. 1975 CRSP

Toddlers

Weight (kg) 0.94 0.69 G•.. _ 0.04
Length (em) 0.99 0.88 0.34 0.53
Arm Circumference (em) 0.94 0.70 0.57 0.09
Head Circumference (cm) 0.94 0.71 0.14 0.08
Triceps skinfold (mm) 0.93 0.56 0.47 0.47

To check this assumption. we compared the data so analyzed from the CRSP data set with a small substudy on toddler
weights we did early in Phase n in order to estimate day-by-day v3riation. In the latter study, 14 :.uddlers were measured
by the same pair of observers three times, with measurements every other day. Table 4.13 shows that the inter-observer
variance (within- measurement) was comparable in the two data sets. The be~·w~r.-measurementvariance. however,
was much larger with the two week window. While only at' ",. 1 percent of the observed variance was due to variation

over a two day period. about 30 percent can 00 accounted for intra-individual variation within a two wrek period.
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TABLE 4.13. •• ~ .
Compar ison of varia::lce and coelhckmt or variation of ~oddlerweight taken WIthin 2 days versus Wlt.J!": 2
tvp.eks

Within-Measuremoo:
(Between observers, same Day)

Variance
CEV

Within 2 weeks,
2 measures

(N :;: '/8 measures
on 26 individuals)

.~n

O.j.l

Every other day,

3 measure.s
(N = 78 measures
on 14 individuals)

JXYi,7
0.46%

Within-person.
Between measurements

Variance
CEV

Between-Pe~n

Varia..,ce
CEV

Ratio of: aie

1.788· .0479·

12.30% 1.94%

S.803c J.93'Uf
22.16% 12.29%

.31 .03

In conclusion, the precision of measurement in the CRSP anthropometry dara set is comparable to that in other well
zontrolled. published large studies. Intta-individual variation over periods of time shoner than the functional relation
ships we are investigating account for larger shares of the variance, canging from 3 percent for body weight in adult
male:; to more than 50 percent for skinfold measurements in children. Undependability is relatively low for body weight
p.xce91 in toddlers, wil-ere it is ioignificant. and should be taken into ccnsiderati:>n in the construction of tirae-dependent
analyJcal models.
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m. MllRlJlDIIY

A. IUtrodudiOll

The CRSP design called for docum:''ltation of the health status of all members of target households and for ongoing
monitoring of illness experience during the course of the study. For target individuals, doc~;mentation of illness ex
perience over the course of the year was to be continual and to include sufficient information to characterize each ill
ness by duration, severity, and diagnosis. Such detail was necessary in order to be able to relate food intake to morbidity
in a fashion that would allow the study of temporal relau,)nships. For nontarget individuals in study households, suf
ficient infonnation on illness experience was required to establish household-level morbidity variables.

These data were coHected by a cadre of "young physicians," medical graduatr.s who had completed their h1~emships

and were serving their two-year social service commitment prior to specialty training. The original group of 13
physicians who }mticipated in the Phase I fieldwork was augmented, as time went on, by colleagues who joined the NI
at approximately six-month intervals. Training was therefore a continuous process a:; new doctors joined the group and
those with morl; ~xperience moved into positions of leadership within the CRSP or other activities. or left to continue
their training. In all, more than 60 young physicians worked in the CRSP.

The organization of data collection called for coordination with existing health CMe facilities in Kalama and for a sys
tematic approach to the provision o~· health care for target families. Kalama is served by a government health clinic
staffed by two physicians and several other personnel; in addition, village residents make frequent use of other sources
of medicr 1 care including private physicians in nearby cities.

Since the CRSP project was to provide physical eXaJ11inations at regular intervals and close supervision of illnesses for
participating families, it was decided that the project 's young doctors would provide medical care for these families for
primary care problems, referri.'1g complicated cases to appropriate facilities. The freedom uf the participating families
to utilize the village clinic and other providers was not restricted, and some continued to use multiple sources of medi
f~al care. We took special care to involve the three traditional midwife-practitioners in Kalama in the project, particular
ly with regard to identification of pregnancies aflJ following of target pregnant women and infants.

The project nledical staffagreed upon standardized treaUnent protocols for commonly-encountered conditions and made
the necessary care available free of charge to the families. Standardized treatment protocols may be found in
the morbidity field manual. The CRSP project did not intend to provide medical car\~ for other households in the vil
lage, but the frequ~nt requests from relatives and neighbors of participating househol<ls were met whenever possible.
Special care was taken to support and maintain communication with the health center's doctol;; aM other staff.

B. Types or Data Collected

1. Medical History and Physical Examination

Upon entry to the study all household members (targets and nontargets) underwent a medical history inter/iew 8.lid

gG; ~ral physical examination in their homes. The medical history include<! infonnation on disabilities and chronic ill
nesses, childhood communicable diseases and immunization status, as well as a past-six-monthR history of common
illnesses including diarrhea, respirntory and urinary tract infections. For married women, d reprr-Jductive history was
also taken in detail. The physical examination included a general examination of all systems, with particular attention
to identification of signs and symptoms of nutritional deficiency.

The data collection forms and procedures were developed following Phase I pilot testing. In Phase I, 63 families were
given physical examination and medical histories, and these data were summarized to provide a general picture of the
health status of typical families in the village. The Phase I experience identified: features that were refused by most
subjects (e.g., genital examinations in adults); unde.rstandabilit~· of the questions asked; conditions that were too infre
quent to call for separate items on the form; and ease ofadJrJnislration of the examination and history draft ronns. The
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Phase I experience also made it clear that it would be advantageous for the physicians to wOlle in teams of two when
ever possible. to provide for help in recording data and to provide. where possible. a male and female physician to ac
commodate the preferenc.es of individual family members for examination. It was not always possible to adhere to this
plan throughout Phase II, but when possible, field teams were organized along these principles.

Target individuals had the medical history a.-m physical examination repeated at approximately six month intervals, i.e.,
at entrance, midway through the study, and atexit. Nontargets had these data collected only at study entry. Considerable
effort was expended to complete the data base for all household members. Ifan individual was absent or otherwise un
available on the date on which other household members were examined, the doctor returned at a more convenient time.

2. Morbidity Rr.:caU

In Phase I, a draft morbidity recall fonn and protocol were tested on a sample of 20 households for four weeks. In ad
dition, Phase I activities included a focused, ethnographic investigation directed toward the perceptions and reporting
ofmothers about children with diarrhea, since several tenns exist for diarrhea in Egyptian colloquial and formal Arabic,
and the definition of the condition was expected to vary with l'xal noons. The resulting information was used to decide
which aspects of diarrhea (number of stools, color. other characteristics) were noted by mothers of young children and
could be accurzt~ly reported. Mothers' perceptions of when diarrhea was severe and types of treatment sought were
also explored af;1 resulted in incorporation of data in the Phase II form on treatment of diarrheal illnesses (both tradi
tional home-ba~Z'l and medical). The initial phases of the CRSP took place before the nationwide campaign to promote
oral rehydration therapy for diarrhea in children; this program developed in earnest in 1984 and 1985.

The basic design for documenting illness experience in Phase II was a weekly recall, in which the snbject reported for
him/herself, or another competent family member reported for the subject (usually the mother for a young child). Teams
of two doctors were assigned a group of households and arranged their schedules so that one of them visited the
household every seven days. At least once a month they visited together, or with another physician on the team, so that
monthly anthropometry could 00 performed with two observers. On the day of the visit, the doctor asked the respon
dent(s) whether each person in the household had been ill in the previous seven days (since the last visit). Specifical
ly, inquiries were made about several categories of illness (gastrointestinal. respiratory, ear, eye, skin, joint/extremity,
fever, urinary tract). In addition, schedules were included for limitation of activity (to be filled out for any illness in
which normal activities were limited) and for pregnancy. The pregnancy form was mled out each week for pregnant
women and noted such items as fundal height (if an exam was made), quickening. fatigue, nausea, any complications.
and their treatment

For nontarget individuals, the data base consists of "yes" or "no" responses for each of the above categories on a week
ly basis. For target individuals, a "yes" response in any illness category prompted a detailed history of the illness, and
if the individual was present, a briefphysical examination. Date ofonset., date of resolution (if the illness had resolved).
signs and symptoms were recorded on a precoded schedule. Particular signs and symptoms were selected with a view
to establishing accurate diagnoses and to constructing indices of severity. If the illness was ongoing on the date of the
recall interview, the following recall established the ending date of the illness. A new episode of the same illness was
dehned as one that occurred after at least two symptom-free days.

Illne~:;es identified in target individuals were ~ssigned diagnostic codes as listed in the morbidity field manual. Codes
were ,'~eed upon in inter-project meetings with the Kenyan and Mexican investigators. The examining physician
rcx:orded the "most likely diagnosis for Jiis illness" on the form. At a tater time, an independent physician reviewed
the form and indicated a most like .y diagnosis based on the signs and symptoms recorded. In the case ofdisagreement,
the form was :-eferred to the senirr scientist in the morbidity area for resolution. A "fmal diagnosis" for the illness was
then recorded, and this code for, IS the identifying data for the illness in the data base. A "map" for conversion ofproject
diagnostic codes to 1980 ICDA codes has been archived with ME.

It is important to note that both signs and symptoms AND diagnostic codes are contained in the data base. 'Vhen an
illness involved symptoms or signs in more than one organ system, more than one schedule would be mled oUl If there
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was a clinically unifying diagnosis, it would appear on the several schedules. Two examples: will illustrate the struc
ture of the data. In the case of measles, schedules would have been filled out for skin, eye (if conjunctivitis was present),
fever (if present), and respiratory symptoms; the diagnostic code for measles would appear on all schedules. In the case
of diarrhea with dehydration and fever, the diagnostic codes for diarrhea and dehydration would appear on Schedule A
(gastrointestinal); in addition, the code for "fever with other symptoms" would appear on Schedule G (fever). In the
case of an ailment with low frequency for which a diagnostic code did not appear in our list, the ailment would occur
in the data base in the form of symptoms only. Le., shoulder pain would be coded as a "joint/extremity problem, other"
with the details on the schedule indicating pain in the shoulder but no attempt to discern arthritis, bursitis, or other pos
sible diagno3es.

Severity criteria were applied in the data analysis phase. The following list describes criteria for severe illness; if none
of these criteria was present, the illness was categorized as mild.

Attachment/diagnosis

A: Gastrointestinal!

Diarrhea (07:02
diagnostic code,
DX2 variable name)

B: Respiratoryl

Common cold (05:01
diagnostic code,
DX5 variable name)

Any respiratory diag
nosis with the symp
tom Sore throat
(throat: red injected,
RESP32 variable name)
Ionsil1cr
phm:yn~tis (05:03
diagnostic code, DX2
variable name)

Diagnosis is severe if recall indicates
any of the following symptoms (l=yes)

3 stools in last 6 hrs =I OR
4 stools in last 6 hrs =I OR
5-7 stools in last 6 hrs =1 OR
8 or more stools in last 6 hrs::; 1 OR
convulsions =1 OR
vomiting =1 OR
frequency of urination decreased =1 OR
tears: small =1 OR
tears: none =1 OR
mouth: sticky or dry =1 OR
fontanelle: fallen =1 OR
skin: loose/tenting =1 OR
eyes: glazetVsunken =1 OR
vomiting (07:01 diagnostic code) =lOR
jaundice (07:07 diagnostic; code) =lOR
dehydration (07:05 diagnostic code) =1

temp. greater that' 39.00 C axillary
or age of child under 1 year

temp. greater than 39.0° C axillary

temp. greater than 39.00 C axillary or
tonsil size = 3 or 4
throat: exudate =I
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Variable name
for symptoms in
Recall attach
ment

DIAR13
DIARl4
DIARl5
DIARl6
DIAR20
VOMITl
DEHYD2
DEHYD4
DEHYD5
DEHYD7
DEHYD9
DEHYDll
DEHYD13
DXl
DX3
DX4

TEMP
individual ID#
=5--

TEMP

TEMP
RESP34
RESP35



Bmncbi tis(05:05
diagnostic code.
DX7 variable name)

Pneumonia (05:07
diagnostic code,
DX4 variable name)

CIOUI1 (05:04
diagnostic code,
DX3 variable name)

WhooP or paroxysms
with or without
vomiting

c: Ear!

Mastoiditis (03:03
diagnostic code,
DX4 variable name)

Otitis media (03:02
diagnostic code,
DXl v<Uiable name)

EQreim bodyltrauma
(03:04 diagnostic
code. DX5 variable
name)

E: Urinary Problems/

Pyelonephritis
(08:30 diagnostic
code, DXl variable
name)

F: Joints!

Rheumati~eI

12:30 diagnostic
code, DX4 variable
name)

Infectious Arthritis
(10:30 diagnostic
code, DX! variable
name)

G: Fever!

Fever with othrrr
symptoms (12:02
diagnostic code,
DX2 variable name)

Diagnosed condition is always classified
severe

Diagnosed condition is always classified
severe

cyanosis = 1 or
elevated ri'~1>jratory rate for age (see
attachment) OR
respiratocy distress =1OR
retractions =1

This symptom identifies pertussis, a
condition which is always classified
severe

Diagnosed condition is always classified
severe

drainage: purulent =1 OR
temp. greater than 39.0° C axillary

(same as above)

Diagnosed condition is always classified
severe

Diagnosed condition is always classified
severe

Diagnosed condition is always classified
severe

Diagnosed condition is always classified
severe

70

RESP5

RATE
RESP18
RESP20

RESPll

EARlS or
EARl6
TEMP

(same as
above)



Malaria (12:04 Diagnosed condition is always classified
diagno:;tic code, severe
DX4 variable name)

Feyer DQ..01lua: Temperature 39.0° C axillary or greater
symptoms (12:01 for children 0 - 2 years. TEMP
diagnostic code, Temperature 40.0° C axillary or greater
DX! variable name) for subjects greater than 2 yrs. old. TEMP

Feyer DO other (same as above)
symptoms (12:03• diagnostic code,
DX3 variable name)

H: Accident and trauma!

B11m 1st degree covering at least 30% of DEGREEI &

• diagnostic code. body OR PERCENT
BURN variable name) 2nd degree covering at least 20% of DEGREE2&

body or involved area includes the
head OR
3rd degree covering at least 10% of DEGREE3 &
body or involved area includes tile PERCENT;

• head AREA

lione injury (09:03 Bones involved include long bones INVOLVED
diagnostic code, skull, pelvis, or spinal curd
INJURY variable name) AND

schedule F is NQI completed

• Accident (ACCIDENT Head injured DESCRIBE
variable name)

Lawa.1ic.n (01:08 Location includes head LOCATION
di;.gnostic code, AND treatment repair =1 TREAT?
LACERATION variable

• name)

I: Skin!

Scabies (01:05 Generalizf'Ai =1 defmed as 250% body SKIN 4
diagnostic code, area

• DX4 variable name)

Measles (1i:Ol Diagnosed condition is atways classified
diagnostic code, severe
DX2 variable name)

Abcess (01:02 Du-..gnosed condition is always classified

• diagnostic code, severe
DX7 variable name)

ImpetiSQ (01:01 Generalized =1 SKlN4
diagnostic code,
DX5 variable name)

• Chicken pox (11:05 Temp. greater than 39.00 C axillary TEMP
diagnostic code,
DX3 variable name)
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Ras!l(SKIN2
variable name)

Any skin diagnosis
with'the symptomas
InflammatiQn:
cellulitis
(SKIN 26 variable
name)

3. moess Subroutine

Any diagnQsis if this symptom appears
with a temperature 39.00 C axillary or
greater

Cellulitis classifies any :Wn diagnosis
severe

TEMP
•

•

•
The original CRSP design called fQr an illness subroutine for significant illnesse,'J occurring in target individuals, in
which the individual would be visited every other day during the illness to record food intake, weights (for infants and
toddlers), and change in activities (schoolers and adults). Unfortunately, the illness subroutine proved impossible to

implement unifonnly in the field; thus, these data do not exist in the fmal data base in spite of the existe,lce of me fonns
and instructions in the field manual and other project documentation.

4. Mortality

The Egypt project study househQlds experienced a total of 16 deaths: 10 target infants, 4 toddlers, Qne lead female, and
Qne lead male. Only in the case of several infants who died in the perinatal period in the hQspital in Cairo after com
plicated deliveries, were deaths attended by any medical personnel. The procedure fQllowed to document deaths and
likely causes is detaileo. in the monality manual and form. In actual fact, only about half the CRSP deaths could be as
signed probable causes or contributing causes. In Qther cases, the family refu>ed to discuss the details of the death.
When possible, information from the most recent morbidity recall was used to reconstruct the situation of the individual
before death, but even this was not always informative.

C. Quality Control

Quality control procedures in the area of morbidity included: systematic staff training and retraining; a morbidity field
manual that served as the guidebook for all field procedures; rotation ':Jf interviewers at intervals; weekly staff meet
ings and troubleshooting; randQm re-interviewing by independent investigators; and independent review Qf diagnostic
decisiQns at the level Qf the completf'.d data collection form. These procedures were the responsibility of the Egyptian
seniQr investigator in the area, Dr. Shaheen, who was also responsible for guiding the educational experience Qf the
young physicians assigned to his department

Initial training in physical diagnosis reviewed general clinical skills and then focused specifically Qn nutritiQn-related
problems. Dr. Shaheen, in collaboration with Dr. Otto Sieber of the University Qf Arizona, provided training in the fQrm
of lectures and discussions. Actual field assessments of patients were carried out in Kasr el-Ainy teaching hospital in
Cairo. Special lectures were arranged by specialists in dermatology and in otQlaryngQIQgy. Training in medical his
tory taking and in the morbidity recall protocol invQlved lectures, demQnstratiQns and role playing with physicians ad
ministering the protocols to each Qther and to Qther NT staff. Initial training took approximately one month.

Weekly staff meetings of all young physicians with Dr. Shaheen were used f<X' discussion of problems encountered in
the field and also for continual training. Problems ofstandardization were raised and resolved as they arose. The Egyp
tian Principal Investigator met with the doctors' group at least once a month to panicipate in training and quality-con
trol discussions.

All training experiences and quality control procedures were developed collabor21.ively between Egyptian and US
counterparts,and SO far as possible invQlved input of the more experienced of the young physicians. RatiQnale for
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quality control procedures was stressed continually. Newer, inexperienced physicians always underwent several months
of training at the Nutrition Institute before attempting fieldwork and were assigned to a team with a more experienced
physician. Throughout, feedback was provided on the quality of the data and assistance was offered by senior NI staff
in solving problems of logistics, field relations, and technical issues.

As training progressed, it became clear that the most difficult type of illness in which to standardize diagnoses among
observers was that of respiratory illnesses. Accordingly, the University of Arizona group devised a computer-based ap
proach to auditing Ihe respiratory diagnoses based on presence or absence of various signs and symptoms (see Table

4.14).

Table 4.14.
Computer auditing or respiratory diagnosis

To make a diagnosis, the following diagnostic criteria should be met:.
1= Yes (Symptom or sign 2:.:: No (Symptom or sign 3= (Symptom or sign may

must be present) should nut be p,e>em) be present or absent)

SymptomlSi~ Diagnosis
Allergy Asthma Croup Poeu- i.;0ia Tonsillo- Bran-

mon;' pharyngitis chitis

Rl Sneezing 1 2 3 2 1 2 2
R2 Nasal Discharge 1 2 3 3 2 2
R3 Nasal Discharge: purulent 2 2 2 3 3 2 2
R4 Respiratory Difficulty 3 1 1 3 2 l 3
R5 Cyanosis 2 3 3 3 2 2 2
R6 Cough 3 1 1 1 3 2 1
R7 Cough- Productive 2 3 3 3 2 2 3
R8 Cough - Sputum clear 3 3 3 3
R9 Cough - Sputum purulent 2 2 3 3
RIO Cough - Sputum bloody 2 2 3 3
Rl1 Whoop 2 2 2 " 2 2 2"

R 12 Inspiratory stridor
croup 2 2 1 2 2 2 2

R 13 Wheezing 2 3 3 2 2 3
R14 Wheezing -localized 2 3 3 3 2 2 3

It
R 15 Wheezing - inspiratory 2 3 3 3 'Z 2 3
R 16 Wheezing - expiratory 2 1 3 3 2 2 3
R 17 Shortness of breath 2 1 t 3 2 2 3!

R 18 Respiratory distress 2 1 1 3 2 2 3
R 19 Nasal flaring 2 3 3 3 2 2 3
R20 Retractions 2 3 3 3 2 2 3

• R21 Retractions - Supra-
Clavicular 2 3 3 3 2 2 3

R22 Retractions- Intercostal 2 3 3 3 2 2 3
R23 RelraCtions-Substemal 2 3 3 3 2 2 3
R24 Rates - Anteria right 2 2 2 3 2 2 2
R25 Rates - Anterior left 2 2 2 3 2 2 2

D R26 Rale s- Posterior right 2 2 2 3 2 2 2
R27 Rates- Posterior left 2 2 2 3 2 2 2
R28 Rhonchi- Anterior right 2 3 3 3 2 2 3

It
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Table 4.14. continued

Symptom/Sign DiawQsis
Allergy Asthma Croup Pneu- Cold Tonsill<r Bron- •monia pharyngitis chitis R29 Rhonchi- Anterior It

R30 Rhonchi- Posterior right 2 3 3 3 2 2 3
R31 Rhonchi- Posterior left 2 3 3 3 2 2 3
R32 Throat- re.d injected 3 2 2 2 3 1 2
R33 Tonsils present
R34 Tonsils size N N N N N enlarged N
R35 Throat- exudate 2 2 2 2 2 3 2
R36 Throat- exudate-

follicular 2 2 2 2 2 3 2
R37 Throat- exudate-

confluent 2 2 2 2 2 3 2 •Temperature - elevated 2 2 1 1 3 1 3
Respiratory Rate N N N N

•

•

•

I

I
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IV. SANITATION AND HYGIENE

The household physical environment, especially its level of sanitation and hygiene, plays an important role in the
epidemiology and etiology of many illnesses. In the Arab Republic of Egypt (ARE), diarrheal disease, including acute
gastroenteritis, presents one of the most important public health problems. particularly among infants and young
children. The incidence ofdiarrheal disease remains very high due to unhealthy practices and conditions such as defecat
ing and urinating in or near streams and canals, lack of potable water, insufficient refrigeration, lack of sanitary control
of slaughterhouses, the presence of swanns of flies on practically all edible materials, and improper disposal of wastes
and refuse (Furnia, 1975). In rural Egypt. including Kalama, village populations ubiquitously use canal water for bath
ing, swimming, refuse disposal. laundering clothes, and washing utensils. Thus. villagers unknowingly continue:o ex
pose themselves to a highly dangerous source of microbial contamination.

A. .G.u.aJ.s. and Ob jectiYfS

The main goals of the project's sanitation and hygiene research activities were to:

1. dctennine the state or condition of household and individual sanitation and hygiene in all study households.

2. rank households and individuals :x:cording to level of sanitation and hygiene.

B. Developjng Sanitation and Hygiene Methods for an Egyptian Yillage

To develop appropriate and realistic measures of the level of household and individual sanitation and hygiene in Kalama.
cultural aspects of village life relevant to sanitary and hygienic practices muSl be understood fully. Not surprisingly,
the typically western notion of "cleanliness" invoking images of pristine bathrooms and shining freshly-waxed kitchen
floors does not accurately portray the situation in Kalama. Therefore, the design of data collection instruments and the

concomitant "hygienic adequacy" scales derived from them must reflect, and be sensitive to, the reality of the Egyp
tian village.

1. Brief Ethnographic Description of Kalama's Environment Showing Potential Indicators of Hygiene Status

Snaking thrQugh Kalama is a narrow S-shaped irrigation canal which is crossed at several points by bridges. In addi
tion to its agriculture-related function, the canal is also used for washing dishes and clothes, as water source for animals,
as a disposal place for refuse, and as a summertime swimming area. In fact, village women prefer to use canal water
for laundering the family's clothes because of its "whitening" power. Those with electric washing machines can even
be seen pushing the equipment from their homes to the bank of the canal on laundry days.

Kalama women and girls are constantly cleaning and scrubbing. They use a variety of scrubbing and cleaning agents
to whiten and shine. Water and soap are ever present. So are straw scrubbers or dishcloths and abrasives. They are
used to clean the latrine, and the cooking and eating utensils. Common abrasives are aluminum scrubbers, straw, ashes,
and sand. Disinfectants are sometimes used to sanitize the latrine.

Governmental water laps are located inside only a minority of homes. Although few families are without a water supp
ly, most have outside water pumps which are communally used by several households. Since most homes are not
equiW..d with indoor plumbing, a latrine or other receptacle requiring evacuation, is the common "bathroom" facility.
Individuals commonly carry water into the latrine. Aluminum cups and tin cans are the usual containers, although kQ1:
lab.s and metals bowls are also used.

Infants and toddlers do not wear "diapers." Infants wear swaddling clothes and toddlers wear lhe gallarexa Oong shirt
or dre!lS) worn by older children. Wants' clothing is changed frequently. Consequently, mothers and other caregivers
spend more time changing and laundering infants' clothing than they do for older children or adults.
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Houses are typically oneor two-story dwellings constructed of mud or red brick; most have two to three rooms. Dirt
floors are fumly packed. but they require occasional spraying with water to control the dust. Unscreened windows and
doors remain open; they pennit friendly exchanges with kin and neighbors and free entry of flies and bugs.

The open living area of the house is usually used for food preparation and eating. Animals and birds are often stabled
or cooped close by. One commonly sees pigeon cages hanging from the ceiling over the cooking area or water cooler.

Few families own refrigerators. Shopping and cooking habits reflect this reality. Women or girls go to the market
everyday to purchase highly perishable items. Many other foods are pickled or salted as a method ofpreservation (e.g.
fruits. vegetables. cheese). At the same time. meals are carefully planned to allow for only enough leftovers for the

next day's meals.

Dung cakes are manufactured by some families and used as a fuel source. They are made by combining manure and
straw, shaping the mixture into brick-sized rectangles. and allowing them to dry. This is the work of women and girls.
Dung cakes adorn the roofs of homes while drying; the roof also serves as a good storage place for this fuel.

2. Relevant Indices or Sanitation and Hygiene in Kalama

Based on ethnographic information gathered in Kalama and the requirements of the Nutrition CRSP research design, a
decision was made to focus on indicators of sanitation and hygiene at both the household and individual levels. The

following eleven indices of household sanitation and hygiene and five indices of individual sanitation and hygiene were
identified and incorporated into the project's data collection protocol.

a. Household-I.&yel Indices

•

•

•

•
o
o
o
o
o
o
o
o
o
o

Storage location of cooking and eating utensils
Care of cooking and eating utensils
Type and care of latrine
Laundry practices
The manufacture of dtmg cakes
Uses of boiled waier
Proportion of areas inside house covered with litter
Types of pests inside and outside house
Type and number of animals and birds inside bouse
Type and number of animals and birds adjacent to house

•

•
b. IndjyjduaJ-l.&yel Indices

o Proportion of hands and face covered with dirt
o Number of flies observed around face
o Type of foot protection
o Proportion of clothing covered with dirt

o Presence of light cloth or veil over infant for protection from dirt and other insects

Data would be collected by both interviewing the target female to obtain infonnation on the household's general sanita
tion and hygiene practices and by systematically observing the home environment and target household members to
detennine their state or condition.
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C. Methods Implemented in the Final Research Desilm

The sanitation and hygierle research methods developed for the final research design were implemented L... the CRSP's
case study research in Kalama from December, 1983 to tv"UlI"Ch, 1984. In January, 1984, Phase II research on sanitation
and hygiene commenced in all Nutrition CRSP households and continued until December, 1985.

1. Data Conection Instruments

Three research instruments were designed specifically for the collection of sanitation and hygiene data on individuals
and households participating in the Nutrition CRSP in Egypt Two instruments required that data be obtained by ob
servation; the other instrument relied on an interview protocol. These instruments are as follows.

a. Indiyidual Sanitation and Hy~ene - Observation Prot<&O.l

This protocol consists of observing and recording five separate determinants of individual sanitation and hygiene in
cluding:

•

o
o
o
o
o

Percentag:- of hands and face covered with dirt
Number of flies around face
Type of foot protection, if any
Percentage of clothing covered with dirt
Presence of veil over infant for protection from flies, other insects, and debris

•

b. Household Sanitation and HY2iene - Observation Protocol

This protocol consists of observing and recording five reparale determinants of the sanitary of hygienic state of the
home environment, including:

•

o
o
o
o
o

Exposure of cooking and eating utensils to insects and dirt during storage
Percentage of specific areas of Ihe house covered with litter
Presence of pests in the house or in the yard
Number and type of animals and birds located inside the house
Number and type of animals and birds lor.ated adjacf'";}t to the house

•

c. Household. Sanitation and HVlPene - Interview Protocol

This protocol consists of interviewing the target female on 24 different cOffitx>nents of her household's usual sanitation
and hygiene practices. General categories of questioning include:

•

o
o
o
o
o

Care of cooking and eating utensils
1)-pe of latrine and its care
Laundry practices
Dung cake manufacturing
Uses of boiled water

•

•

D. Personnel and StarrTrajnjng

The data were collected by staff social workers at the Egypt Nutrition Institute and recent graduates of Cairo univer
sities. Project staff participated in It mandatory training program to learn to use the data collection insbUments. as wen
as the methods and procedures of the project's sanitation and hygiene research activities. The training program also in
cluded the basic principles and strategies of interviewing and systematic observation. Each staff member received a
copy of me field manual used in training.
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E. Methods

The basic methodologic approach entailed collecting data on individuals and on houlieholds using either an observa
tion protocol or the interview method. Using the observation protocol, study participants and targeted areas in the house
were systematically observed; data were recorded on the observation instrument In interview sessions, the target female
was interviewed on aspects of sanitation and hygiene practices in her household. Observational data on individuals and
houses, and interview data on household sanitation and hygiene pmctices were collected concurrently by independent
data collectors at three-month intervals throughout the duration of the study. 100 following targets were identified:

o households
o adult males
o adult females
o school-age children, 7-9 years of age (if applicable)
o toddlers, 18-36 months of age (if applicable)
o infants, birth to 6 months of age (if applicable)

F. Data Processing

Sanitation and hygiene data were processed fiI'St in Egypt at the Nutrition Institute and Al-Ahram, then in the United
States at the University of Kansas. Coding, entry, and verification occurred in both countries, but translation was per
formed in Kansas only.

1. Translation

Responses to the following four data categories on the Household Sanitation and Hygiene Instrument (Observation
Protocol) were anticipated to be extremely specific and variable and thus, were recorded in Arabic during data collec
tion.

o type of animal(s) observed inside house
o type of animal(s) observed adjacent to house
o type of bird(s) observed inside house
o type of bird(s) observed adjacent to house

Consequently, these data required translation, categorization, and subsequent coding before computer entry.

2. Coding

Trained data processors used the following methodologic a, ">aCh whi~.1 entailed systematically performing the fol
lowing procedure:

1st Categorize data not precoded in the field.

2nd Assign code to categorized data.

3rd Record appropriate code on sanitation and hygiene instrument.

Since these data were coded at both the Egypt Nutrition Institute and at the University of Kansas, variable names dif
fer as do their corresponding codes. These had to be resolved at the Kansas Data Management Unit. Research vari
ables are fully documented in the Data Managemenl Methods section.

78



3. Entry and Verifia:tion

The data were entered twice onto the computer from the data collection instruments. Each entry was performed by a
different data entry clerk. Discrepancies between the two entries were det«:ted and corrected by consulting the original
data collection instruments.

G. Ranki"i= HmlSfholds and Individuals According to Level Qr.s.ani1ation andllygiene

1. Households

Five point interval scales for ranking households according to level of sanitation and hygiene were develo~d from data
derived from the two Household Sanitation and Hygiene instruments, i.e. obscn'ation and interview protocols, :')ata
from 96 households (observation protocol) aud 99 household<; (interview protocol) wer~, involved in this process.
Specific c:>mponents of househc,ld sanitation and hygiene could be evaluated singularly or compositely Of. tbese scate~

The scale nmges from one point (very poor) to five points (very good) with three points as a satisfactory or adequate
score.

The household sanitation and hygiene score consists of eight components, each with several indices:

o care &.nd storage of cooking and eating utensils
o type and care of latrine
o laundry practices
o uses of boiled water
o manufacture of dung cakes
o condition of house
o location of animals
o presence and location of pests

TIle sanitation and hygiene score for each component was calculated by adding the numerical value assigned ~\ch index
and then dividing by the total number of indices. Thus, bias was eliminated when data for an index is missing.

2. individuals

Five-point interval scales for ranking individualr, according to level of sanitation and hygiene were developed from data
derived from the Individual Sanitation and Hygiene Observation Protocol. Data from 90 households were involved in
this process. Individuals as well as composite households could be evaluated on these scales.

The scale ranges from one point (very poor) to five points (very good with three poin:s as a satisfact01y or adequate
score),

The hygiene and sanitation score for all individuals - except infants - consists of four components or indices:

o condition of hands and face
o condition of clothing
o condition of face· flies
o type of foot protection

An additional component was included for infants:

o protective cover with doth or veil
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The sanitation and hygiene score for r"ach inclividual was calculated by adding the rlUmerical value assigned each of tbt
four inclices and then clivicling by the total number of indices. Thus, bias was eliminated when a datwn for an index is

missing.

H. Quelity Control Imtmnus

1. Prior to Data CoDectiob

Sanitation and hygiene research instruments and protocols were developed to complement the research design, research
pian, and study hypotheses. The field staff was selected and trained to accurately implement the research instruments
in the field. All instruments were ooveloped in English, translated from English to Arabic by one translator and then
back w English by another. TOO Arnbic version of each research instrument was field-tested and modified, based on
the results of fie:ld-testing, until 95% reliability had been achieved. This manual provicling step-by-step procedures with
examples was developed to ac.comp8lly the sanitation aJld hygiene instruments.

2. Dtlring Data Coliedion.

The field staffwas observed during 10% ofobservations dIld interviews. ASenior Investigator determined if the Manual
of Operations was being followed, assessed comparabii~tyof techniques, identified problems, and ensured consisten
cy in the quality and amount of time spent with respondents or in observations.

Data reliability was aiso calculated. A Senior Research Assistant re-interviewed or re-observed a 10% random sample
of households ann individuals selected by the Senior Investigator, and re-collected a sample of the data from tl}e original
interview or observation. The questions were selected by the Senior Invesl~gator. The field staff was not given the

identity of the respondents or made aware of the data chosen for re-collection.

Information on data collection instruments was verified to ensure that all spaces were filled in correctly. Blank spaces
were not acceptable, silce they indicated that question(s) were sJiJpped. Fieldworkers were insU'Ucted to return to
households with missing infonnation to r<';Ctify the error. If the relevant inrGrmatio;l w~re still not available, t.he empty
spaces were completed with an appropriate code which indicated "could not observe/not applicable."

3. During Da~ Processing

Inter-translator reliability was assessed 0:: 10% of the data. Two translators were active in tnmslating these data. They
produced 100% reliable ~~ta.

Inter-coder reliability was determineri ei. an ongoing basis thrc,ughout Phase II by calculating error tenns on 10% of
the processed data. Sanitation and hygiene data collection forms wele ac;sessed individually roilier than compositely.
Coded data form achieved a reliability of 15% or greater.

Data entry quality control was performed by double entering all data, detecting clifferences, and verifying the fmal input
Out-oC-range vaiues were also detected by a computer algoritlun.

I. Descriptive Statistics and Summary of Findings

Interview and observational data on sanitation and hygiene were received on 278 study households. We present below
a summary of the dat2i obtained in the nrst 8SS(',ssment of lhese households, Le. at me time a household entered the
project Data are organized af) either household level or inclividual level data. A swnmary of these results follow.
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1. Houseboid i..e"~1 Data

a. Care of Cc.okini Eating and DOnking Utensils (Interview D~:.a)

In 79% of households interviewed, respondents reported that their cooking and e.ating utensils were washed after each
meal or twice per day. The reports further showed that drinking cups were washed after each use in 93.5% of
households. Table 4.15 shows that water, soap, a scrubber and/or dishcloth are the principal items used in the cleaning
process.

Table 4.15.
Percent households using cleaning supplies in washing cooking and eating utensils

-----------------

Type of cleaning supply

Water
Soap
Dishcloth
Scrubber
Straw
Ashes/Sand

b.~ (Interview Data)

Percent

99.6
99.3
50.5
63.2
50.5

1.1

Households
(0-277)

n

276
275
140
175
140

3

Virtually all households (99.6%) have a latrine. Table 4.i6 indicates that most (78%) are of the ground level seatless
type which are located very close to the dwelling. The latrines do not have running water and require evacuation. In
74% of the households, latrine evacuation is performed by a special worker. However, target females in 25% of
households report doing L'1is work. Target males perform this activity in only 16% ofhouseholds. (These are not illUtual

lyexclus:ve).

Table 4.16.
Percent or households with different types or latrines

TypeofIatrine

Toilet with reservoir
Flat seatless latrine
Barrel
Hole
Other

7.9
78.1
7.0
6.6
0.4

81

Households
(0=242)

n

19
189

17
16
1



Various cleaning devices are used in cleaning the latrine (Table 4.17). Water, of course, is commonly used. This is the
case for 84% of households. A variety of cleaning agents and rnaterial~are used in cleaning: soap is used in 39% of
the households, a scrubber in 30%, and straw in 26%. Only 20% of the households reported using a disinfectant Most
households (87%) reported th":.t they had no problem with foul smells.

Table 4.17.
Percent or households using cleaning supplies in maintaining their latrine

Type of cleaning supply

Water
Disinfectant
Soap
Scrubber

Straw
Broorn/Mop
Cloth
None

c. LaunderiDi PraCtif~ (Interview Data)

Percent

84.0
20.4

38.9
30.2

25.8
23.6

10.5
4.4

Households

(0=275)

n

231
56

107
8:
7"
6.:
29
12

The family laundry is preferably done in one's yard at home; however, the village canal is popular with some respon
dents. The site selected often depends upon the type of laundry and the social status of the person performing the task.
Heavily soiled clothes are usually laundered in the canal; young girls and older "low status" women often use the canal.

Two thirds of the households (67%) report that they wash the family's laundry two to three times per week (Table 4.18).
Almost all households wash at home (94%); 24% wash at the canal.
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Table 4.18.
Distribution or households by rrequency or washing clothing

Type Frequency of washini clothing
of > lx/day lx/day 4-6x/week 2-3x/week lx/week other NA
clothing # % # % # % # % # % # % # %

General
family laundry 0 0.0 17 6.2 29 10.5 184 66.7 44 15.9 2 0.7 0 0.0
(n=276)

Toddler's
clothes 37 16.6 31 13.9 82 36.8 62 27.8 6 2.7 0 0.0 5 2.2
(n=223)

Infant's
clothes 31 22.5 48 34.8 16 11.6 13 9.4 5 3.6 0 0.0 25 18.1
(n=138)

Most households (88%) report that they wash all types of laundry at home while only 11 % was~ all types laundry at

the canal. Children's laundry and heavily-soiled clothes are mentioned as principal types of laundry cleaned at the
canal.

The extra attention required in the care of infants' clothes are reflected in the data. Table 4.18 indicates that while 57%
of households reported washing an infant's clothing at least once per day, only 31% reported the same frequency of
washing a toddler's clothing. Sixty-five percent of households wash a toddler's clothing between two and six times per
week.

Boiling is an important part of the cleaning process; the laundry is either boiled in a large pot on the stove or soaked in
boiling water. More than 90% of all households report that they boil water for laundering purposes. Of households
willi either an infant or young children, 85% reported boiling water for washing the children's clothes.

d. Uses of Boiled Water (Interview data)

In addition to ·.he laundry, many households reponed that they boiled water for children's (59%) arid adults' baths (60%).
It is intt:resting to note, however, that only one percent of households boil water especially for drinking. On the other
hand, most adults drink strongly boiled tea several times each day.

e. Manufacwre of Dung Cakes (Interview data)

Table 4.19 indicates that only 31 % of households reported collecting manure for making dung cakes, an important fuel
in the community. Of these, 72% reported collecting dung cakes every day and storing them principally on the roof of
their home. In almost all households (91 %), the target female made Lhe dWlg cakes, usually every day. in 42% of
households dung cakes were made with 100% animal manure.
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Table 4.19.
Distribution or households by frequency of collecting manure and making dung cakes

Type FreQuency of performing activity
of Never lx/day 4-6x/week 2-3x/week ITJweek other NA ,
activity II % # % ## % ## % ## % ## % ## %

Collecting
manure 151 68.9 49 22.4 0 0.0 0 0.0 10 4.6 3 1.4 6 2.7
(n::::219)

Making
dung cakes 151 69.3 42 19.3 2 0.9 14 6.4 7 3.2 2 0.9 0 0.0
(0=218)

f. Condition of House and Presence of Pests (Observational Data)

Litter, flies, and rodents are often seen in and around children, animals, and houses. This infurmal observation was sub
stantiated by fonnal, structured observation. Table 4.20 shows that while a large proportion of observed houses (25.3
47.0%) had no litter in various sites within the home, a majority received a fairly high litter count (25-50%) including
the rooms where infants and toddlers s!eep and play. Also, as indicated in Table 4.21, rats and flies were observed both
inside and outside approximately half of the houses.

2. Individual Level Data

Some infants were protected from flies while they were asleep. Of 141 infants observed, 44% were covered with a veil
or light cloth while sleeping; the majority, 56%, were not In some homes, fans served the dual purpose of reducing
the heat and keeping the flies away.

The toddler is particularly vulnerable to contagion with dirt and flies. As shown in Tables 4.22, 4.23, and 4.24. in com
parison with infants, toddlers showed more dirt on their hands, face, and clothing and greater numoors of flies on or
near their faces. This pattern ceases at the end of toddlerhood. Adult females are similar to toddlers in this r~t.
Tables 4.22-4.24 show the relative disadvantage of adult fema!es in personal hygiene when they are compared with
adult males.

In general, personal hygiene and sanitation improve from the toddler stage through the adult stage but improves great..
ly in adult males.

Interestingly, Table 4.25 shows consistent progression in protecting the feet, from infancy to adulthood, again with ar.
advantage for the adult male.
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Table 4.20.
Distribution or observed households by percent or home living site covered with Utter

Distribution of observed households'"
Living No 25% 50% 75%
site litter covered covered covered

# % # % # % # %

Reception
room 116 42.6 7& 28.7 34 12.5 19 7.0

(n=247)

Room where 34 12.7 42 15.8 20 7.5 11 4.1

infants sleep
(n=107)

Room where 24 9.0 36 13.6 23 8.6 12 4.5

infants play
(n=95)

Room where 79 29.0 97 35.7 35 12.9 20 7.3

toddlers sleep
(n=231)

Room where 54 19.9 65 23.8 34 12.5 22 8.1
toddlers play
(n=175)

... Calculations are bued 00 two groupl. one withootlitter and the other with liner.

Table 4.21.
Percent or households with pests inside house or in yard

Type of pest
Distribution of households with pests

Inside house In yard
Percent* Number Percent Number

Rats
Cockroaches
Flies
Ants

46.4
10.2
46.4
26.6

127 (n=274)
28 (0=274)

127 (n=274)
73 (n=274)

43.2
10.6
52.2
94.1

lI8 (n=273)
29 (n=274)

143 (n=274)
258 (0=273)

• Observation categories are not mutually ~..xclUlive.

Age has both positive and negative consequences depending OIl whether the individual had made the transition from
infancy to toddlerhood or from toddlerhood to some other stage. The toddler stage is an extremely vulnerable one.
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Table 4.22.
Distribution or observed individuals by percent or hands and race covered with dirt

Distribution of individuals

Individual 0% 25% 50% 75% •classification covered covered covered covered

# % # % # % # %

Adult males 51 63.7 23 28.7 1 1.3 5 6.3

(n=80)

Adult females 154 56.3 88 32.1 16 5.8 16 5.8 •
(n=274)

Schoolers '73 43.5 63 37.5 13 7.7 19 11.3
(n=168)

Toddlers 48 22.1 09 50.3 38 17.5 22 10.1 •(n=217)

Infants 43 37.7 41 36.0 18 \5.8 12 10.5
(n=114)

•
Table 4.23.
Distribution or observed individuals by percent or clothing covered with dirt

Distribution of individuals •Individual 0% 25% 50% 75%
classification covered covered covered coVered

# % # % # % # %

Adult males 54 65.9 23 28.0 2 2.4 3 3.7
(n = 82) •
Adult females 137 50.7 99 36.7 16 5.9 18 6.7
(0 = 270)

Schoolers 60 35.7 69 41.1 20 J1.9 19 11.3
(0 =168)

Toddlers 41 18.9 110 50.7 39 18.0 27 12.7 •
(0=217)

Infants 39 33.9 49 42.6 15 13.0 12 10.5
(0 = 115)

•

•
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Table 4.24.
Distribution of observed individuals by number of rues on or near their race

Distribution of individuals
Individual oflies 1-4 flies .. - 5 or more flies
classification Number Percent Number Percent Number Percent

Adult males 75 92.6 3 3.7 3 3.7
(n =: 81)

Adult females 236 86.8 29 10.7 7 2.5
(n =272)

Schoolers 109 64.1 44 25.9 17 10.0
( .~")n = l,U

Toddlers 94 43.3 99 45.6 24 11.1
(n"" 217)

Infants 76 64.9 27 23.1 14 12.0
(n = 117)

Table 4.25
Distribution of observed individuals with or without foot protection·

Distribution of individuals
Individual With foot protection Without foot protection
classification Number Percent Number Percent

Adult males 97 94.2 6 5.8
(n =103)

Adult females 191 70.2 81 29.8
(n =272)

Schoolers 111 65.3 59 34.7
(n =170)

Toddlers 81 37.7 134 62.3
(n =215)

Infants 14 11.9 104 88.1
(n =118)

• Vlith f!XX proleClion means individUAl is wearing shoes, Sllf'.dW, slippen, socks. Withoo! fOQ( protection implirAl individual is barefoot.

In summary, the data suggest three trends in an individual's personal hygiene. The first is the apparent intensity of care
provided to infants which clearly diminishes as the child reaches 18 months of age. The poorer quality of hygiene ob
served in toddlers (18-36 months of age) compared with infants reflects this trend.

As expected, infants rely completely on a caregiver (adults and non-adults) for personal hygienic care. However, the
toddler is extremely active exploring his/her environment away from caregivers which limits the amount of time and

87



attention devoted to toddler care. As a result, the quality of hygiene in infants is consistently better than that of tod

dlers.

The second trend is the gradual but consistent improvement in all aspects of hygiene as an individual ages from tod
dlerhood to adulthood. As an individual becomes more capable in practicing personal hygiene, his or her degree of
cleanliness also increases. Consequently, toddlerhood is ~e phase in the life cycle which renders th~ individual most
vulnerable to infection, disease and other health problems that are linked to less than adequate hygiene.

A third trend is the gender factor in adults. Adult females are visibly less clean than adult males. (The gender factor
in schoolers is being studied). This is consistent with the preliminary "activity" data which show that women not only
spend more time working but they also perform many of the dirty tasks such as evacuating latrines and making dung
cakes.

Furnia AH. Syncrises: The dynamics of health. XVI: Arab Republic of Egypt United States Department of Health,
Education, and Welfare. Public Health Service, 1975.
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V. LABORATORY MEASURES

A. Hematology

1. Sam pie CoUection

Capillary blood samples were collected in the field by project physicians/technicians during home visits. A summary
of the schedule of measurements for households and target individuals is shown in Table 4.26. Blood was obtained by
fmger prick into a capillary pipette (Unopette Microcollection System, Division of Becton-Dickinson. Rutherford, NJ
07070) for hemoglobin measmements and into heparinized microhematocrit tubes for hematocrit and ferritin measure

ments. Plasma for ferritin measurement was obtained from capillary tubes following the measurement of hematocrit.
Blood samples, obtained in the field, were placed immediately into ice chests and transported within 2 hours to the
Nutrition Institute Laboratory for hemoglobin and hematocrit detenninati.....ns on the same day. After hematoerits were
read, plasma from hematocrit tubes was transferred to micro test tubes and kept frozen at 20°C until ferritin was analyzed.

Table 4.26.
Summary of the schedule of hematology, urine, and parasitic infection measurements .

Urine and stool exam .

Subject Frequency Hematology· Urinalysest for parasites:!:

AU members Once x x
of household l/year x

Target infant Birth x
6mo x

Target toddler Initial &
each 6 mo x
Once x
l/year x

Target schooler Initial &
each 6 mo x
Once x
1!year x

Target pregnant 5th and 8th mo x x
woman l/year x

Target lactating 1 and 6 mo x
woman l/year x

• Hemoglobin, hematocrit. anA ferritin measurements,

r Protein. glucose, kelODel. pH, and specific gravity

:I: S. mllfllOlli. A.llmlbricoidel. F. hiltolytica, H. nana. E. venniculam, A. duodenale md S. hllC:l'llatobiurn

2. Methods

Hematoerits were detennined by a micro-hematocrit procedure using a Clay-Adams Autocrit IT hematocrit centrifuge
and reader. Hemoglobin was detennined by a cyanmethemoglobin method using the Unopette Microcollection Sys-
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tem from Becton-Dickinson. The diluent solution was pre-mixed and aliquoted to minimize dilution emxs. This sys
tem had proved satisfactory in previous field studies conducted in Egypt. Plasma ferritin was measured in a 10 u1 plas
ma sample by an enzyme immunoassay method with the use of a commercialltit. Spectroferritin, Ramco Laboratories,
Houston, Texas.

B•.Urinalyses

1. Sample Collection

Urine samples were collected from target subjects of the households according to a schedule based on the date of entry
of the household into the study. Samples were collected from each member of the ho~hold except children < 3 yr of
age at entry, from target pregnant women at 5 and 8 months ofgestation and followup urine sampling was done of lead
females who agreed to an identification of pregnancy test Urine samples were coUected in specimen coolainers usual
ly between 10:00 AM and noon and were examined in the field by laboratory technicians. Only urine collected for
verification of pregnancy was examined at the Nutrition Institute.

2. Methods

Urine was examined for protein, glucose, and ketone bodies; Uristik was used for the examination ofprotein and glucose
and Ketostik for l'.etone bodies (Uristix and Ketostix, Ames Div., Miles Labs., Elkhart, IN). Subsequently, urine was
examined for pH and specific gravity, in addition to protein.. ketone, and glucose by use of Bili-Labstix, Ames Div.,
Miles Labs., Elkhart, IN.

Urine samples, collected for the verification of pregnancy, were examined immediately after transport from the field to
the Nutrition Institute laboratories. A passive hemagglutination inhibition test for pi."'Cgnancy (UCG-Be- '\ Stat, Wam
pole Laboratories, Div. of Carter Wallace Inc., Cranbury, N.J.) was used.

C. Milk Analyses

Volume of milk intake of breastfed infants was not assessed in this study. Preliminary worle showed that the test-weigh
ing technique for quantitating milk intake of breastfed infants was difficult to perfonn in the field setting. BreasLft'Pd
iog was sometimes as frequent as 18-20 times daily and mr>.asurements of milk volume varied in accuracy because ur
interference with emotionally labile let-down reflexes cullj certain inconvenie.'lces to the mother. Nevertheless, prelimi
nary iindings indicated that test-weighing would be the procedlD'e ofchoice for milk volume assessment of this popula
tion

Energy density measurement of human milk has been thesuOject ofmethodological criticism; intra-feed as well as be
tween-feed variability in energy appear to preclude the use ofcasually obtained milk samples. Lipids provide the major
fraction of kilocalories in human milk but are also one of the most variable constituents. Because of the limitations in
extrapolating energy concentration of human milk from less than a 24 h collection and also because of the difficulties
in obtaining such a sample in the field, energy concentration was not measured in this study. Milk samples were a.'la1yzed
for concentrations of immune factors, vitamin B-6, and zinc.

1. Sample Collection

Samples of colostrum were collected within 3 to 5 days postpattum and other samples of milk were collected at 8 days
and monthly for the fIrst 6 months oflactation. Samples were collected between 11:00 AM and 1:00 PM from the breast
determined to be the same as hand dominance of the mother. Samples of both fore and hind milk were collected from
the same breast For example, milk was sampled from the right breast soon after an infant began nursing the left breast
and immediately after "let-down. It At this time, the mother expressed manually 5 mt of fore milk from the right breast
directly into an amber-colored vial which was provided. At the end of the feed. the mother expressed 5 ml of hind milk
from the right breast into a second vial. Equal aliquots of fore and hind milk were added to a third vial. This protocol
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for milk sampling was used until laboratory data showed that the constituents being measured were of similar con
centration in fore and hind samples of milk. Beginning in January 1985, samples of hind milk only were collected. All
milk samples were placed immediately in ice chests, transported to the Nutrition Institute and stored frozen at -3<fC
until analysis or shipment to the USA.

2. Methods

Total vitamin B-6 concentration in milk was determined by a microbiological assay using s..lJ.Y.a[Wll, based on a method
described by Storvick et al. (1), Thiele and Brin (2), Brin and Thiele (3) and Toeffer and Polansky (4). Milk samples
were diluted with 0.055 N HCI and autoclaved for 5 hr at 15 psi to release bound vitamin B-6. TIle hydrolysate was
cooled and the pH was adjusted to 4.4-4.6. Samples of filtrate were appropriately diluted with deionized water.

Aliquots of 0.5 to 5.0 ml filtrate and of standard solutions of pyridoxine HCI (pN HCI) were diluted to 5 ml with dis
tille.d water and then 5 ml PN-Y-Medium (Difco Laboratories) were ldded. The mixt Je was then inoculated with S,.
llyarum and incubated at 30°C for 22 hr with continuous shaking in .. water bath. Turbidity was measured at 550 nm
by use of a spectrophotometer and total vitamin B-6 concentrations well calculated with the use of the standard curve.

For zinc analyses, milk samples were dilute.d 1: 10 with 6% butanol and w~ ~ analyzed by a slight modification of the
method developed by Meret and Henkin (5). These researchers analyzed Zi ~ and cop~r simultaneously and added
sodium chloride to enhance the absorption signal for copper. Sioce copper was not determined in this srudy, sodium
chloride was omitted. All milk samples were diluted 1:100 with 0.1 % lanthanum chloride and were analyzed for zinc
by use of a Perkin Elmer Spectrophotometer PE 272.

D. Parasitic Y,nfectioD

Urine and stool specimens were collected in specimen containers from each member of the CRSP households except
children < 3 yr of age. Specimens were transferred in ice-chests as soon as possible from the field to the Nutrition In
stitute for examination. Samples were examined by technicians atlhe Nutrition Institute on the same day as collected
with the use of standard laboratory protocols (6). Stools and urine were examined following sedimentation; stools were
stained 'Nith MIF solution but no stains were applie.d to urine sediments.

E. Quality Control Proeedures

All laboratory procedures employed standard techniques and whenever possible these were identical across the three
country projects. Laboratory notebooks retained records of analyses by subject ill and dates on which the laboratory
tests were performed. All assays were done of duplicate samples or of triplicates whenever the sample supply per
mitte.d. Aquality control plan for laboratory procedures was developed and periodic summaries were made of the results
of the system. Records were maintained in such a manner that the results of the quality control procedures could be
examined retrospectively when any apparent problem was detected in the data

Reproducibility of the standard curve was established initially for both hemoglobin and ferritin assays. In the case of
screening tests for urinalyses, reliability was established by detection of known coocentrntions of the substance added
to water or a urine sample. Standard deviation of the laboratory error in hemoglobin and ferritin assays was established
by replication of the analyses of an extemally prepared reference star.dard in the same assay batch and across batches
on separate days. On the basis of these measurements, acceptable ranges were set for the reproducibility of the reference
standard as an ongoing control. With each batch of samples analyze.d, the reference standard for hemoglobin and fer
ritin was included to confum that the results fell within the acceptable range. If lhe assay was out of limits, it was rerun
whenever sample volumes permitted. Refereoce standards were monitored longitudinally to check: for any systematic
drift

As a part of laboratory quality control procedures, a reference sample of ferritin, prepared from a pre-established plas
nUl pool, was also analyzed routinely with each assay 011 a blind basis. This procedure provided an independent check

91



of the stability of laboratory procedures and of the limits for acceptable data. After a sufficient number ofsamples were
processed, the laboratory established range limits for assays on an age and sex specific basis. Values for any sample
which were outside these ranges were checked/repeated whenever possible.

To implement the interlabomtory quality control agreement, a responsible reference labomtory was designated for each
.assay and was assigned the responsibility and authority for action. Reference laboratories established procedures for
appropriate exchange of "blind" samples at appropriately scheduled intervals. and gave notification of any "out of con
trol" findings to the laboratory/persons involved. The reference laboratory gave whatever assistance was possible to
detect the source of the problem, to estimate its duration (Le. retrospective evaluation of the quality of previous data).
and to re-establish "control".
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VI. COGNITION AND BEHAYUm.1

A. SUbjects

At the toddler age period subjects were 197 toddlers. Subjects were entered in the project at 17 months of age, and ex
ited the project afte.r the 30th month. Specific details on subject recruitment procedures can be found in the general
description of the project.

B. Instruments

At 18 and 24 months, toddlers were administered the Mental Scale and the Infant Behavior Record from the Bayley
Scales of Infant Development (Bayley, 1969). In addition, toddlers also received three subscales tapping specific cog
nitive abilities derived from the IrJant Psychological Development scale - IPDS (Uzgiris & Hunt, 1975). The three
specific IPDS subscales utilized in this research were: Object Pennanence • a measure of memory; Object as Means·
a measure of persistence in tool using behaviors; and foresight· a measure of ability to anticipate consequences. Tod
dlers were also administered a measure of the child's explcratory competence using the toy play codes developed by
Sigman. The specific toy play codes utilized are shown in Table 4.27. The test protocol was the same at30 months ex
cept that the Bayley Motor Scale was added while th~ IPDS measures were dropped. At the 18 month time period 70
toddlers were administered the Bayley Mental Scale, 60 were given the IPDS, 82 were administert'rl the Infant Behavior
Record, and 71 were given the Toy Play Measure; at 24 months 71 toddlers were given the Bayley Mental Scale, 78
were administered the Infant Behavi.x Record, 69 were given the IPDS and 59 were administered the Toy Play proce
dure. At 30 months, 47 toddle.rs were given the Bayley Mental Scale, 59 the Bayley Motor Scale, 59 the Infant Be
havior Record and 56 the Toy Play measures. However, for the 30 month Bayley Motor Scale, inspection of the data

base indicated that the overwhelming majority of scores were out of range. Until and unless this problem can be
resolved, the project is not prepared to analyze these data.

In addition, between 18 and 30 months of age toddlers were scheduled for observations twice a month. During obser
vations, an observer coded specific aspects of the toddlers behavior, and the caregivers interaction with the toddler over
a 3Q..minute observation period. Observational codes were derived from those GOmmonly used in infant research in the
United States. One hWldred seven toddlers had complete observational records between 18 and 23 months; 120 toddlers
had complete observational records between 24 and 30 months. A complete list of the observational codes used are
shown in Table 4.28.

I In addition to toddlen, dalll was also gathered on infanu,lcl1oolage children and adu11J. The dill for infant. have been cleaned and, with lOIl1e
e:u::eption., analyzed. The infant data (and the methodology UJed in gathering the infartt data) will DOl be presented in thia repon due to deadline
~illllU for turning in the report. The school age and edul1lhu, while collected, ha'le been neither cleaned nor analyzed; nor are these dati aeu
likely to be put into shape foc analyzes until funher funding is lIVwble. Hence, these latter dalll seu (and associated methodology) will not~
presenUld here.
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TABLE 4.27.
Toy play behaviors utilized

Code Name

Code 0: No manipulation

Code 1: Simple manipul2tion

Code 2: Exploration

Code 3: Relational Play

Code 4: Functional Play

Code 5: Symbolic Play

Code 6: Social Play

Code Description

Scored when the infant is holding onto a toy,
~g into space, or walking around, but not
interacting with objects.

This category refers to simple behaviors
involving infant and only one toy. Examples
would include mouthing toys, waving toys, or
OOnging toys.

Exploration refem to STW"'ifi.:.ally looking ai the
toy while turning the to)'.

This category involv~·s non-functianal
combinations of !wo or more to)'s. Relational
play categories include taking objects out of or
putting objects into containers, touching or
banging two objects togethel or stacking one
object on top of another.

Functional play involves play where the child
uses the object in ways that are inherent in the
object's function. Function refers to the types

of action that are normally associared with the
object. such as hitting a spoon against the sides
of a cup as if a child were stirring.

Symbolic play involves evidence that the child is
utilizing abstract capacities in i~ "'lay With objects.

Social play involves the child showing an object
to an adult or attempting to get the adult
interested in interacting with the child ana the object.
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TABLE 4.28.
Description or observational codes

Code Name Code DescriptiOI'!

# of people in home

Responsible caretaker

Mother within reach

Caregiver within reach
of child caregiver

Child location

Active social involvement

Object involvement

State of the child

Coded as the number of people in the same room with the child,
or the number of people within five feet of the child if the child
was outside.

Coded as the adult or older sib who is closest to the child, and who
has responsibility to check and~ if the child is safe.

Coded as the number of times the mother can reach over and touch

the child without moving from where she is.

Coded as the amount of time the designated
can reach over and touch the child without moving.

Coded as where in the village the child is after every five minutes.

Coded as the number of five minute coding units the child is
actively involved in some type of activity with adult, sibs or peers.

Coded as the number of five minute units where the child is
actively involved in playing with some object

A 4-point code ranging from child irritable, to child wide awake
and alert, through child drowsy, through child falling asleep.

Verbal responsivity

No response to distress

Responsivity to distress

Physical contact - amount

Effectiveness of response

# of spontaneous
vocalizations

Duration of contact

Carrying while doing

Coded as the number of times dwing the observation the child is
picked up, held, or carried by an adult or older sib.

Coded as the amount of time the child is picked up, held, and carried.

Coded as the amount of time the child is being held oc carried while
the carrier is doing something else not involving the child.

Coded as the amount of time an adult or older sib
spontaneously vocalizes or talks directly to the child.

Each time the child vocalizes, the observer coded whether adult or
older sib did not respond to the child's vocalizations within 3
seconds, responded non-verbally (touching the child) within 3
seconds of the child's vocalization, oc responded verbally to the
child's vocalization within 3 seconds of the child's vocalization

Each time the child showed distress the observer recorded the
amount of time tx-r

- ~e a caregiver responded to the child's distress

Each time tJ!e '_-' ;; 1:.., wed distress, the observer coded whether the
caregiver's int~eil\.ion was effective in soothing the child.

Coded as the number of times 8 child showed
distress and no one responded to the child.

--------~------------ ._---------------
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C. Procedures

1. Training Procedures

Training on the Baytey Scales, the IPDS, and the Toy Play Measures were accomplished in a sequential order. First.
the Senior Egyptian Psychologist (Feisa.l Yunis) came to the United States for a month to be trained by the Senior U.S.
psychologist (T.D. Wachs). Training in the United States was accomplished through having Dr. Yunis go over test
manuals, observe videotapes of infants being tested, watch demonstrations of infants being tested, and then test infants
under the supervision of Dr. Wachs. After each testing, specific critiques were made of Dr. Yunis' perfonnance. This
training procedure continued until Dr. Yunis was scoring within three poinl~ of scores obtained by Dr. Wachs on the
Bayley Scales, within I point on the Infant Behavior Record, within one !::age level on the IPDS Scales and within 5
seconds agreement on the Toy Play Measures.

In the second stage of training, Dr. Yunis returned to Egypt and trained Egyptian masters level psychology graduate
students on the specific cognitive testing procedures utilized. After agreement between students and Dr. Yunis reached
pre-set levels, Dr. Wachs went to Egypt to cross-check the students' performances. Specific suggestions were made
and incorporated into subsequent training.

Measures of inter-examiner reliability were obtained during two subsequent visits by Dr. Wachs to Egypt. For the pure
ly cognitive measures, cross- validation indicated satisfactory interexaminer reliability wa:; ('dng maintained in Egypt
during the course of the study (ie., percent exact item agreement was 91% on the Bayley Mental Scale and 86% for the
Bayley Motor Scale). For the Toy Play Measures, results indicated satisfactory reliability for 4 of the measures. Specifi
cally, for simple manipulation, exploration, relational play and functional play, :he mean interobserver reliability as
cross-validated in Egypt was .82 (range .69 - .94). For symbolic and social play these behaviors occurred too rarely to
allow us to estimate interexaminer reliability. Less satisfactory interexaminer reliability data was obtained for the In
fant Behavior Record. Specifically, for only two of the mR codes (person responsiveness and fearfulness) could we
cross-validate satisfactory levels of reliability (.82 for person responsiveness: 78 for fearfulness). Three other mR
codes obtained borderline levels of inter- examiner reliability (responsiveness to examiner: r =.68, tension: r =.64, reac·
tivity: r =.64). For the remaining five mR codes, we were unable to cross-validate reliabilities originally obtained in
the United States. As a result, the majority of mR scales must be considered as questionable. in terms of their utility
as outcome variables.

2. Training or Observers

A similar sequential procedure was followed for training Egyptian field personnel in obtaining observational data for
toddlers. Specifically, the Egyptian Senior Scientist in charge of this aspect of the project (Dr. Zeinab Bishry) came to

the United States for three weeks to be trained by the U.S. Senior Scientist (T.D. Wachs) on observational procedures.
Training involved Dr. Bishry learning the observational codes to be utilized, followed by Dr. Bishry's viewing and
coding videotapes ofcaregivers and children interacting. Once satisfactory scoring was obtained on videotapell, actual
visits were made to homes of American infants in the same age range as those to be studied in Egypt After ~ch visit,
Dr. Wachs went over scoring with Dr. Bishry, correcting problems that occurred in her scoring. At the end of the train
ing period, Dr. Bishry had achieved a minimum interobserver reliability of .85 across all observational codes.

In the second stage of training, Dr. Bishry returned to Egypt and trained her field director (Dr. Afaf Sobhy) in the specific
codes utilized. Once Dr. Bishry and Dr. Sobby had together achieved a reliability criterion of .85, mey then trained a
larger group of dietitians in the specific observational procedures utilized. Once satisfactory agreement ~tween the
field team and Drs. Bishry and Sobhy had been obtained, Dr. Wachs went to Egypt to cross-check performance. Specific
suggestions were made and incorporated into further training. Interobserver reliabilities were obtained during sub
sequent trips to Egypt by Dr. Wachs. Cross-validation results indicated high inter-observer agreement for observer
ratings of toddler behavior and toddler caregiver interactions. Specifically, the mean interobserver reliability correla
tion was .93, with a range from .58 through 1.0. (For Ivariable-nonresponse to distress-occurrence was too rare to allow
us to establish reliability).
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3. Testing Procedures

The Bayley Mental Scale was administered at 18, 24 and 30 months by masters level psychologists trained by Drs.
Wachs and Yunis. The 18 and 24 month Mental Scale was given as part of a battery including Lhe Uzgiris-Hunt and Toy
Play examinations. The Mental Scale was administered after the Toy Play exam, with the order of administration vary
ing between the Mental Scale and the Uzgiris-Hunt. Standard administration procedures, as described in the test manual
(Bayley, 1969), were used. Specifically, the observer started testing the child with items approximately I month below
the child's chronological age. Once IO items in a row had been passed (floor), the observer continued testing until 10
items in a row had been failed (ceiling). No Bayley items were changed from the manual, though all directions were
given in Arabic. Testing was done only at times when the children were in an awake active state and were not suffer
ing 5"om any major physical problems. The following modifications were made in test procedure to accommodate local
conditions. All testing was done in the child's home in whatever room the parents wished us to test in. During testing
the child sat either on a bench type sofa or on the floor. Because some children liked to leave the room, it was neces
sary to close doors to the outside. Since sibs and family members were sometimes in the room, it was often necessary
to have a second examiner present, to keep sibs or adults from interfering with test administration. However, between
items, the children were free to interact with sibs and family members. For certain items, such as tower building, which
required a hard surface, if the child were sitting on the bench sofa he was moved to the floor. In addition, certain other
items were administered even though few children succeeded in them. The main problem here were items involving
picture-naming. In part, this was due to children's unfamiliarity with many of the pictures. In addition, part of the

problem appeared to be that the children seemed not to comprehend the idea of naming objects seen in a picture. That
is, the children could easily name objects that were shown to them, but when they were shown pictures of objects they
were unable to name the pictures. Since we were not comparing children with US nonns, this problem with picture
naming should be a constant bias, and should not affect the Egyptian correlational results.

At 30 months of age the Motor Scale was administered as part of a battery including the Bayley Mental Scale and the

Toy Play examination. The Motor Scale carne last in the sequence. Standard procedures, as deocribed in the test manual
(Bayley, 1969), were followed with L'le following modifications. All testing was done in the child's home. During test
ing, children either sat on a bench type sofa, or were free to roam around the room the child was being tested in. Be
cause some children attempted to leave the test situation, it was necessary to close outside doors. In add.:'\on, during
30 month testing, it was often necessary to r.ave a second examiner present t'J keep adults <X' older sibs, who were often
in the room with the child, from interfering in the test procedures. For the 30 month moter scale, because not all homes
had stairs, and because logistics made it impossible to bring equipment like portable stairs and walking boards into the
home, certain items had to be dropped. Specifically, for the 30 month administration examiners started with item 45
cmd continued through item 52. Examiners than administered items 57 through 61, item 65, item 68, item 71, item 73,
item 75, item 77, item 79 and item 81. Items 53 through 56,60 through 64, 66 and 67,69 and 70, 72, 74, 76, 78, and
80 were dropped, because these items called for equipment such as stairs which were not available.

For the ffiR, the examiner rated the infants behavior on the specific scales utilized, immediately after the testing ses
sions were finished. No modifications were made on standard procedures.

The IPDS was given at 18 and 24 months of age. The IPDS was given as part of a battery including ttJe Bayley Men
tal Scale and the Toy Play situation. The IPDS always followed the Toy Play examination. and was given either before
or after the Bayley depending upon examiner judgment Three scales from the lPDS were given: I) object pennanence,
2) development of means, 3) foresight Administration was as described in the IPDS test manual (Uzgiris-Hunt,1975),
with some modifications. For foresight., in addition to the two foresight scales listed in the IPDS manual (beads and
cup, and staelcing toy), to give the foresight scale more range, three additional items contained in an earlier fonn of the
scale were also administered. Two of these items (overcoming an cbstaele and three objects) were placed below the
beads and cups and stacking toy, while the third (match box) was placed above beads and cup and stacking toy, in tenns
of orde'r of diffICulty. All testing was done in the child's home, with the child in a room designated by the parent The
child sat eirher on the floor or on a bench-type sofa. As with the Bayley, outside doors were closed and a second ex
aminer was present when other family members or sibs were likely to interfere in testing. F<X' object permanence, the
examiner started with single invisible displacement If failed the examiner went down to visible displacements and
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continued until the child had succeeded. If the child passed single invisible displacement the examiner continued up
the scale until the first failure. Asimilar procedure was used for objects as means, with the examiner starting at locomo
tion and continuing either up or down, depending upon the child's performance, until the child had reached his highest
level of performance. For foresight the examiner started at three objects and continued up or down, depending upon
the child's level ofperfonnance.

Toy play examinations were given at 18, 24 and 30 months. All examinations were done in the child's home. Toy Play
dways proceeded examination of the child on the IPDS and/or Bayley Scale. During Toy Play examination the child
sat either on a bench type sofa or on the floor. Very often adults or older sibs were in the room. At these times, a second
examiner was necessary to keep the adult or sibs from interfe-:"":'; in the child's Toy Play patterns. Although the doors
to other parts of the house were closed during toy play examinations, the child had freedom to move around the room
during the toy play examination. For Toy play, toys were purchased in Cairo; these toys, in the judgment of Egyptian
personal, would be familiar to the Egyptian village toddler. To initiate toy play, eight toys were placed in a semicircle
around the toddler. The examiner did not initiate interaction with dle toddler and requested the caregiver not to do so.
Caregivers were allowed to respond to the toddler's overtures. The testing period lasted is minutes, with the examiner
recording toddler behavior with toys as they occurred. II after 5 minutes the child had nol touched a toy, the mother or
caregiver was asked to interest the child in a toy. The child's ftrst interaction with this toy were not recorded but all
subsequent interactions with toys were.

4. Procedures for Observational Measures

As noted e.ariier, observations were scheduled to be taken twice a month for a period of 30 minutes per observation.
Prior to actual data collection, observers were asked to visit families several times to get the f!U11ily and child used to
beingobserved. Caregivers were informed that we were doing the observations simply to watch the child in its day to
day activities. Caregivers were requested to go about with their daily activities as if the observers were not there. Al
though there were attempts initially by caregivers to "show off" the child or to formally entertain the observers, as in
offering tea, over time these behaviors dropped out and caregivers went about their daily routines.

During the 30-minute observation, the observer recorded the number of caregiver's vocalizations, the amount ofphysi
cal contact, the duration of physical contact, the verbal responsivity to the child's vocalizations, and the caregiver's
response to child distress. After every five minutes of observation, the observer rccorde-<l the number of people in the
home, the designated caregiver, whether the mother was within reach of the child, the child's location, the amount of
the child's social and object mvolvement, and the child's characteristic state.

D. Statistics

In terms of psychological criterion variables, the following decisions were made. For the Bayley Mental Score, given
the variability in time of administration, infant scores were accepted if they were obtained in the time periods when the
child was 18 to 19 months, 24 to 25 months or 30 to 31 months of age. Scores above or below these age brackets were
not utilized. Given the impossibility of utilizing U.S. norms, the specific Bayley Mental Score criterion variable was
the number of items passed by each child. For the Bayley Motor Score, children whose motor scores were taken when
the child was 30-31 months of age were accepted. Again, the number of items passed was the prime criterion variable.
For the Infant Behavior Record, the same age brackets were utilized as for the Bayley Mental Score; the child's raw
score for each code was '!he outcome variable.

For the IPDS, the same age brackets used for the Bayley Mental Score were also used. Normally, scoring on the IPDS
is based on the highest item the child can pass on each scale, given that these scales are designed to be ordinal in na
ture. For the IPDS, it became obvious from a preliminary inspection of data that the ordinality of scoring found in U.S.
populations did not occur in the Egyptian population. Ecological conditions may have resulted in the lack of ordinality
- for example, in the development of means task, rather than being placed in a high chair, the child had to be held by
an adult or sib; some children took this restraint as a message that they could not play with the toys. Because the or
dinality of the scales does not hold in Egypt the following scoring scheme was adopted. For all three scales of the IPDS,
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once the child passed an item on a subscale, we assumed the child could pass any items below this one and gave the
child credit for an items below the item passed. All items above the fll'St success were then tested. The score for each
subscale then became the total number of items passed, rather than the highest level score.

For the Toy Play measures, 7 variables were obtained. For Toy Play, each time the child interacted with an object utiliz
ing one of the codes shown in Table 4.27, the observer coded the child's actions. Codes were scored only if the child
changed toys or changed specific actions. Two global categories of scoring were utilized. The ftrst - amount of toy
play behavior- coded the total number of different actions with objects used by the child. This score was the sum of all
toy play categories shown in Table 4.27, except for no manipulation. The second major category was the percent of
time the child showed toy play behaviors in each of the categories shown in Table 4.27. This score is obtained by divid
ing the number of occurrences for each speciftc code by the total amount of toy play. This gives us the percent of time
the child showt".(J no manipulation, simple manipulation, exploration, etc. The same age brackets used for the Bayley
Mental Scores were also used for the Toy Play proce.dures.

To use observational data as either predictors or criteria, within each observational session for data that were taken con
tinuously (ie., number of vocalizations to the child), the score was the amount of occurrence. For data that were taken
every five minutes, the score was either the average across the observation (ie., average number of people in the home
across the observation) or the percent of time the child was engaged in a specific activity (ie., the percent of scoring
periods within an observation the child was scored as showing either active social involvement or active object invol
vement). To increase the reliability of the observational data, within-session data were aggregated (summed) across
time blocks. For the present analysis, data were aggregated across 6-month time blocks so that a child's observation
al scores were the sum of specific individual observations between 18 to 23 months and between 19 to 24 months. In
establishing the six month time blocks individual children's records were accepted 0Ilb: if the child had a minimum of
four observations across at least three separate months during a six-month time block.

Six criterion variables were obtained from the observational data base. These were: child's location (a proxy for child's
activity level), percent of time child showed active social involvement during observations, percent of time child showed
active object involvement during observations, percent of time the child was in each of the states described in Table
4.28, the total amouilt of child vocalization, and the amount of active distress. Total amount of child vocalization was
obtained by summing the raw scores for no response to child's vocalization, nonverbal response to child's vocalization,
and verbal response to child's vocalization. Distress was obtained by summing the numbers of caregiver responses to
the child's distress.

The specific predictor variables induded the amount and duration ofphysical contact with the child, the amount of time
the person handling the child was also engaged on other activities, the number ofspontaneous vocalizations to the child,
the percent of child vocalizations that were responded to, the time it took the caregivei to respond to the child's dis
tress, and how effective the caregiver was in soothing the child.

The results reported show descriptive statistics for each of the psychological variables described, correlations between
food intake and outcome, correlations between morbidity and oulCOme, and correlations between caregiver- child in
teractions and outcome.
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VIT. REPRODUCTIONILACTATION

A. Identification or Pre2uancy

Pregnant women whose stage of gestation was estimated to be less than 4 months were identified among the study
population a!ld also nonpregnant lead females who were at high risk of becoming pregnant, i.e. newly-weds and those
whose. birth interval since their last pregnancy was 12 or more months. To aid in the early detection of pregnancy,
physicians obtained menstrual status information from lead females during the weekly visit for morbidity recall. Also,
an identification of pregnancy questionnaire was administered monthly by physicians and whenever the lead female
agreed, a pregnancy test (UCG-Lyphotest, Wampole Laboratories, Division ofCarter-Wallace, Inc., Cranbury, New Jer
sey 08512) was given. Women who were known to be pregnant or who showed a positive pregnancy test and who were
estimated to be <4 months of gestation were invited to enroll in the study. Menstrual history/pregnancy questionnaires
were used by physicians to estimate the ctaf~ of conception. The fIrst day of the last menses was recorded either by
noting the exact calendar date or by use of a calendar of events.

B. Reproduction aDd Lactation/Infant Feeding Histories

Soon after the enrollment of pregnant women into the study, reproduction and Iactation/infant feeding histories were
obtained by trained personnel. The histories provided information concerning parity, numbers of living and dead
children, infant feeding practices, i.e. breast feeding, type and time of introC,uction of supplementary foods, and wean
ing practices. Information about supplements which the mother considered beneficial or harmful was obtained regard
less of whether or not the supplement was given to her infanL Information was also collected about feeding practices
when the infant was sick, especially with common illnesses, Le. diarrhe<l, fever, and upper/lower respiratory changes.
Data, obtained from multiparas, included: the age of weaning of the previous infant; months of combined lactation and
pregnancy; and the interval between the present and the previous delivery. To minimize intrusion into the homes, this
information was usually collected at the time other data were obtained.

C. Pregnancy Monthly Visits

After pregnancy was confmned, pregnant women were interviewed weekly by a physician for the occurrence of early
symptoms and changes including nausea, vomiting, food cravings or aversions, and also changes in activity. From the
third month of gestation, pregnant women were examined monthly by physicians. Lower limb edema was assessed by
indentation of the skin behind the medial malleolus following manual pressure for 5 seconds. Blood pressure was
measured twice and the second reading was recorded; whenever a value exceeded 140/90 mm Hg, the case was referred
for medical supervision. Fundal height was estimated by the physician by examination of the patient in the recumbent
position, and the measurement was related either to the symphysis pubis, umbilicus, or the xiphisternum, according to
the stage of gestation. Fetal heart sounds and movements were also assessed by the physician and recorded. In addi
tion to the monthly visits by physicians, weekly morbidity recalls and physical examinations were made of women at
entry, following delivery, and at exit. Aschedule of various measurements made during pregnancy, lactation, and early
infancy is summarized in Table 4.29.

D. Laboraton Measurements

Blood and urine specimens were obtained at 5 and 8 months of gestation and at 1and 6 months of lactation USU8Uy be
tween 10:00 AM and noon. Urine specimens were analyzed for protein, glucose, ketones, pH, and specifIc gravity ac
cording to the procedures described previously. Capillary blood was obtained from a finger stick by a
physician/technician for hematocrit, hemoglobin, and plasma ferritin measurements. Samples of colostrum/milk were
collected within 3 to 5 days postparlllm, at 8 days, and then monthly for the first 6 months of lactation. Other details
of sample collection and methodology are described in the section on Laboratory Measures.
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E. Anthropometry

Except for infant weights wtoJch were measured by trained dietitians, all anthropometric measllrelnents were perfonned
by a team of physicians. The training and quality control procedures were described previously.

F. Notification and Follow-up of Newborns

A system was developed to obtain early information about newborns, i.e. within 48 h aftel' the delivery. From a master
schedule of the expected delivery dates, physicians/dietitians planned daily visits to pregnant women dwing the last
month of the pregnancy. Birth notification was also given to project personnel by village infonna:lts, usually the dayas
(who delivered most infants in the village) or health center personnel. A physician arranged a visit to the home within
72 h ± 24 after the birth to perfonn the Dubowitz assessment. The schedule of subroutine measurements of the infant
and mothez following delivezy was:

Me.asurement
Infant

Weight 24 h ± 24; 8 days
Length 8 days

Skinfolds:biceps & triceps 8 days
Circumferences: head & mid-ann 8 days
Clinical Examination 8 days

Dubo'Nitz score 72 h ± 24

Posumwm
Mother

History of delivery 24 h ± 24
-hemorrhage
-abnormalities of delivery
-attendants at delivery

Clinical Examination . . 8 days
Anthropometry 8 days

G. Pre2Dancy OutCQDlt

Pregnancy outcome data were collected by a trained dietitian within 48 h after the termination of pregnancy, whether
the pregnancy ended in fetal death, still birth, or delivery of a live infant Information about fetal deaths was sketchy
because mothen: weze ~ither sensitive about discussing the events or refused to give information.

Weights of newborns were measured by trained dietitians not later than 48 h after the birth. When mothers refused to
allow their infants to be undressed, infants were weighed with their clothes and coverings and then similar clothing was
weighed and subtracted to estimate the nude weight A battery operated K·tron electronic scale, 30 kg capacity and ±
I g accuracy, was used to weigh infants. The scale automatically averaged weights ove,r four readings which improved
the accuracy of weight data for active infants. Other anthropometric measurements were done at 8 days and monthly
for 6 months by physicians trained in the procedures.

H. Dubowitz Assmment

Dubowitz scoring fex the assessment of gestational age of newborns was done by physicians within 72 hours after the
delivery. The protocol for the Dubowitz assessment was based on both neurological and external criteria described by
Dubowit~ et al. (1). Physicians were trained to perform the DubowilZ assessment by an Egyptian physician who received
prior specialized training at the University ofArizona in the assessment Training sessions with the physicians included
the ur.e of a) a videotape (2), b) library materials (1) and c) actual assessment of infants in Cairo hospitals.
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Table 4.29. Schedule of measurements during pregnancy and lactation and the first six
months of infancy

Reproduction Stage of Pregnancy, Mo Lactation/Infancy, Mo
Form ENTRY

Measurement No. [0 1 2 318 4 5 6 7 8 9 Bb 8d 1 2 3 4 5 6 EXITI

Pregnancy Identification A [x x x x]
Reproduction History 1 [x x x x)c
Lactation History 2,13 [x x x x]c
Pregnancy Outcome 4 x
Dubowitz Assessment 5 x
[ood Iutake

Mother [x x x x)d x x x x x x x x x x x x
Infant

Feeding practice 7 x x x x x x
Supplements 8 x x x x x x

Anthropometry
Mother 6 [x x x x)d x x x x x x

9 xe
11 x x x x x x x

Infant 12 x x x x x x x
Morbidity

Clinical Examination
Mother x x x x x
Infant x x

Recall
It Mother Weekly

Infant Weelc.ly
Monthly Visit 3 [x x x x)d x x x x x x

RMR x x x x x
BiOchemical and Other

Mother
Hematology x :.< x x• Urine [x x x x]c x x x x x x
Milk Sample x x x x x x x
Ill1lIlunity

Humoral x x x x x
Secretory x x x x x

Infant
Hematology x

• IlIIIlunity
Humoral x
Cell-mediated x

Cognitive
Brazelton xf
Bayley x
caretaker-child x x

• interaction
aSubjects were entered into the study prior to the fourth month of pregnancy
boate of birth/delivery
COne measurement at the time of entry into the study
dNumber of measurements dependent upon time of entry into study
eweekly measurements
fOne measurement between birth and 7 daya of age
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I. Iurant FeediUi

A Iactation/infant feeding questionnaire was administered by a dietitian to collect detailed infonnation from the mothec
about infant feeding on the 8th day after delivery and then monthly for the first six months. Formula was considered
to be a breast milk substitute and a supplement was used to complement breast milk or formula Thus. formula could
be given as a supplement to breast milk. Infonnation was obtained about the age of introduction of supplementary
foods during the first 6 months and the types and estimated quantities of supplements which allowed for calculation of
the energy/nutrient content.

J. Quality Control

Data collection forms for Reproduction/Lactation were developed for field use, tested in the field, and revised prior to

use. A manual was provided with detailed guidelines for the use of the data collection forms to aid in standardization
of collection procedures. Data collectors were recruited and given training sessions which included demonstrations
and practice with patients in the out-patient clinic of the Nutrition Institute and also observation of data collection in
the field.

1. Dubowitz LMS, Dubowitz Y, Goldberg C. Oinical assessment ofgestational age in the newborn infant. J Pediatrics
1970;77:1-10.

2. The Dubowitz assessment of newborn gestational age. 3/4" U-Matic videocassette. Polymorph Films, 118 South
Street, Boston, MA 02IIl.
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VIll. IJME ALLOCATION

A. Introduction

A major goal of the Egypt Nutrition CRSP was to dctennine some of the adaptive behaviors and strategies employed
by the study's respondents for maintaining caloric equilibrium (in crude measures) when experiencing marginal and
moderate food energy deficits. We were particularly interested in the costs (social and economic) of functional adap
tation and were challenged to conceptualize, define, and operationalize "adaptive behavioral strategies" in a manner
that was culturally appropriate for Egypt After extensive field testing, we settled on a time allocation field method
which captured the culturally sanctioned roles of males and females and documented how much time was spent in per
fonning these roles.

B. Research Objectives

1. To characterize the activity routines of adults and children in the sample.
2. To further characterize the social contexts Within which octivity routines of adults and children are

perfozmed.
3. To further characterize the activity-linked social interaction patte111S for target adults and children.
4. To detennine:

a. the amount and proportion of time spent in different types of activities by each target type during
a composite la-hour day every three months for one calendar year.
b. the amount and proportion of time spent by target males, females, schoolers, and lOddlers in
economically and socially productive activities at ~me and away from home.
c. interrelationships among time allocation patterns, economic productivity, social productivity, and
food intake patterns.

5. To describe patterns of time re-allocation under different social-environmental conditions.

C. Approaches to Time Allocation Studies in Kalama - Phase I Pilot Studies

During Phac,e I, a pilot study on time allocation was conducted to detennine the reliability and valiili.y of the recall
method for collecting time use data on Kalama residents. The data generated from this study would also be used to bet
ter understand the patterns of time use by the four categories of target individuals in the study.

1. Sample

During February and March, 1983 data were obtainuJ on time use of 40 individuals as they performed routine tasks at
home and away from home. 1be respondents were classified according to household economic activity and target status;
the targets were distributed uniformly into agricultural and non-agricultural households. Of the 40 respondents, 17
lived in agricultural households and 23 in non-agricultural households. Distribution of the 17 individuals from agricul
tural households by target type is as follows: 2(12%) target males, 8(47%) target females, 2(12%) target schoolers, and
5(29%) target toddlers. The 23 respondents from non-agricultural households were· distributed as follows: 3(13%) tar
get males, 11(48%) target females, 4(17%) target schoolers, and 5(22%) were target toddlers.

2. Metbods

Two different methods: (1) observation of activity by investigator and (2) informMlt recall of activity to the investigator
were used on each of the 40 households on two consecutive days. Observation data were collected on Day 1and~
dal.a on Day 2. Field workers were given stopwatches and a data gathering instrument and were instructed to observe
a single target individual for two and ooe-half hours on Day 1. Le. from 10:00 - 11:30 a.m. and from 12:30 - 1:30 p.m.
They were instructed to record: (i) all activities performed by the target individual; (ii) the appropriate code for the
person's body position when perfonning each activity; (iii) the time of day the target individual perfonned the activity;
and (iv) the amount of time (in minutes and seconds) the target individual spent in perfonning the obsecved activity.
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The following day, Day 2, a different (blinded) field worker queried the target individual on the previous day's ac·
tivities. The target individual was asked to report, by recall, all activities perfonned from 6:00 a.m. to 6:00 p.m., the
time of day each recalled activity had been performed, and the amount of time spent in each activity. The target in
dividual was not asked to recall his or herbody position when performing the various activities, however. Target females
were asked to report the activities of toddlers.

Infonnation obtained by the two methods was tabulated separately and analyzed. Data obtained by the two research
techniques on Days 1 and 2 on the same individual were compat"'...d.

3. Results

The data showed 56% recall error for the sample as a whole, although targets in non-agricultural households did some
what better than those in agricultural households. Recall error was defined as the inability ofa t:u'get individual to recall
and report an activity which had been perfonned the previous day and in the general time period in which that activity
had been perfonned. Recall error did not include recalling activities which were not performed. The error rate was
consistently low in three activity categories: (a) food/tea consumption; (b) participating In recreational activities; (c)
resting. These activities dealt with personal care or self renewal and are generally scheduled within certain blocks of
time each day. Targets ofboth household types tended to forget routine activities, viz. socially sanctioned domestic ac
tivities which are generally expected of them such as feeding children. attending to animals, washing clothes, and prepar
ing food.

The magnitude of the recall error in this preliminary time use study indicated that the recall method was not valid for
collecting time use activity data in Kalama The recall method did not reflect dCtual behavior, the time in which a
specific behavior occurred. or the amount of time spent on a specific activity. In addition, the recall method failed to
capture process and outcome, importIDlt data for assessing social performance.

4. Implication and Application to the Final Study Design

A well-designed. valid observational protocol would be employed in the final study design. It would capture the on
going activity of a well-definoo sample and also provide information on social interaction, process, and outcome. A
new time use instrument and manual with the details of data collection methodology would also be developed for the
study's time allocation research.

The data collection schedule would be revised and expanded to capture a more representative sample ofeach individual's
activity pattern. The following changes were made: i) the period of observation would be increased; ii) observations
would begin earlier in the day; iii) observations would be conducted on different days of the week over a three month
period to captW'e a representative 10 hour day; iv) data collectors would be well-trained to accurately document each
respondent's activities and the amount of time spent in performing the activities, and v) definitions ofactivity categories
would be developed to standardize fieldworkers' categorization of observed activities.

Ideally, two observers would concurrently record activity information to maintain an accurate account of inter-observer
reliability. Each would function as quality control check for the other. Field supervision would be extremely impor
tant and absolutely necessary.

The time allocation methods developed for the final resea'Ch design was implemented in December 1983 as a com
ponent of the CRSP's case study research in Kalama. The quality of the data generated during this research was good
enough to permit incorporation into the semi-longitudinal study design in August, 1984.
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D. Time AllocatioD Methods Implemented in the Final Research Design

1. Methods

The basic methodological approach entailed systematically observing and recording a larget individual's ongoing liC

tivities in two hour blocks from 8:00 a.m. to 6:00 p.m. or from 9:00 a.m. to 7:00 p.m., for a composite sample lO-hour
day every three months for one calendar year. We selected a field approach that was scientiiically sound, appropriate
to our research goals, yet compatible with field conditions and the available personnel.

Complete activity information required: i) a total of 10 hours of observation per adult (at home or away from home)

from either 8:00 a.m. until 6:00 p.m. or 9:00 a.m. until 7:00 p.m. - divided into five two-hour observation periods on
five different observational days, or ii) a total of six hours of home or out-of school observation per school-age child 

from either 12:00 p.m. until 6:00 p.mm. or 1:00 p.m. until 7:00 p.m.• divided into three two-hour observation periods

on three different observational days.

Saturday, the begirming of the week, and Friday, the end of the week, were mandatory observation days. Any other

day(s), from Sunday to Thursday, was chosen to complete the remaining required hours of observation.

a. Data Categories

The following categories of data were recorded in the observation instrument:

o TIme
o Activity
o Antecedent Event

o Product/Outcome

o EquipmentfTechnology
o Location and Site

o Social Context
- Others present and their relationship to target

- Type of interaction
- Event

Except for three data categories - Antecedent Event and/or Other Comments 00 Activity, ProductslQuteome, and Equip
menl/Technology, all data on the Activity Record were precoded. Responses to the three non pre-coded data categories
were anticipated to be extremely variable and required post-data collection cOOing.

b. Activity Categories

A list of patterned activities perfonned by adult, and children in Kalama, as d~ined f:om ethnographic research,

was developed and precoded. Components of caLf! activity category were clearly identified to facilitate the work in the
field. For example, components of the activity category "anending to illness" include:

o administering frrst aid
o preparing remedies

o administering remedies

o preparing special diet

o seeking a healer

o nursing

These were incorporated into the Activity Operations Manual and became part of the standard protocol for field im
p1ementarion when using the Time Allocation Instrument
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2. General Research Procedures

a. Observation focused on the target individual - either an adult male, an adult female, or a male or female school-age
child (J-9 years of age) and his or her activities performed at home or fairly close to home, such ae; in the garden or ~l

the canal during the two-hour observation period.

b.lbe target adult's activities were observed and recorded during one of these 5 two-hour observation periods:

Period 1 - 8:00 am.-10:00 a.m. or 9:00 am.-l1:00 am.
Period 2 - 10:00 a.m.-12:oo noon or 11:00 a.m.-l:oo p.m.
Period 3 - 12:00 noon-2:oo p.m. or 1:00 p.m.-3:00 p.m.
Period 4 - 2:00 p.m.-4:00 p.m. or 3:00 p.m.-5:00 p.m.
Period 5 - 4:00 p.m.-6:00 p.m. or 5:00 p.m.-7:00 p.m.

The target schooler's home or out-of-school activities were recorded during one of the three afternoon time periods
(periods 3-5).

c. Components of each activity category were studied or reviewed by fieldworkers before data collection. There was
loom for adding new components to an activity category, if needed. In order to preclude duplications at the field level,
a field supervisor was solely responsible for making additions while research was in process.

E. Personnel and Starr TrainiOll

TIme allocation data were collected by a variety of workers who were trained specifically for this research. They had
no previous experience in behavioral field research. Their background was in nutrition or social work and most held
staff positions at the Egypt Nutrition Institute. Some were recent graduates from Cairo universities and others were
female secondary school graduates residing in the research community. All fieldworkers were Egyptian nationals with
fluency in Arabic and only slight, ifany, knowledge ofEnglish. The Egyptian Senior Investigator speaks English fluent
ly and was responsible for translating the instruments into Arabic, recruiting and training staff, and supervising the
fieldwork. Back translation to English was performed by a professional translator. All discrepancies were reconciled
prior to field implementation.

Thus, we geared our research strategies U> the local conditions. Our goal was to obtain totally objective activity data
by trained but relatively inexperienced observers using highly standardized and easily implemented data collection pro
cedures. The Activity Record instrument, field manual, and data collection methods were designed to fulfill these needs.

Fieldworkers were instructed to use the Activity Record to complete a two-hour chronicle of all activities performed
by the target individual and to record the timing and duration of the observed activity. They recorded spedfic activity
information every minute of the 120-minute observation period.

In addition to the specific activities performed by a target individual, descriptive information was obtained about the
activity. Activities were described in terms of the ewnt triggering an activity, the outcome of an activity or series of
activities, equipment used in performing the activity, body position, and location of the individual performing the ac
tivity, and the social context surrounding the activity's performance.

Each fieldworker received a stopwatch and an Activity Record Manual. The watch was used for accuracy in recording
data on a minute by minute basis. The field manual served as an important guide and reference.

108



F. Data PmcessiDf:

1. Translation

Precoded data did not require translation. Howew,-, responses to three non-<:oded data categories - Antecedent Event
and/or Other Comments on Activity, Product/Outcome, and Equipmenl/Technology - had to be translated prior to fur
ther processing. The three non-coded data categories were anticipated to be extremely specific and variable and were
recorded in Arabic during data collection. Consequently, these data required translation, categorization, and subsequent

coding at the University of Kansas.

2. Coding

The methodologic approach entailed~ystematicallyperforming the followirg procedure:

1st Categorize data not r,'ecoded in the field.

2nd Assign code to categorized data.

3rd Transfer data from Activity Record instrument to the appropriate column(s) on the computer input

data sheet.

Research support staff at the University of Kansas were trained in the coding process and issued the Act 'ity Record
Coding Manual which served as a standard reference for coding.

3. Entry altd Verification

Activity Record data coded on computer input data sheets were entered twice, each time by a different data entry clerk.
Data were the.., verified for accuracy.

G. Quality Control Procedures

1. Prior to Data Collection

The Activity Record i~strumentand manual were developed to complement the Egypt Nutrition CRSP research design,

research plan, and study hypotheses. The field staff was selected and trained to accurately implement the research in
strument in the field The Activity Record was developed in English, translated from English to Arabic by one trans
lator and then back to English by another. The Arabic. version was field-tested and modified, based on the results of
field-testing, until the designated level of reliability had been achieved. The Activity Record Manual, which provided
detailed step-by-step data collection procedures with examples, was also translated twice as described above. It in
cluded infonnation on quality control procedures to be implemente.1 in the field.

2. During Data Collection

The <.;riginal procedure paired two independent observers to :dmultaneously observe and record general activity data
on identical target individuals at pre-determined time intervals to detect error and/or inconsistency. However, this
method was modified on August 1,1984. The new method paired the fieldworker collecting general time use data on

the target female with the fieldworker observing and recording the target female's child caregiving activities. This pro
cedure yielded two quality control measures: 1) level of reliability between observers, i.e. number ofagreements divided
by the total number ofpossible agreements, and 2) an error term, i.e. number of disagreements divided by the total num
ber of possible disagreements (Table 4.30).
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Table 4.30.
Quality control results for recording time o:Hocation data

Leyel of reliability Error leon
Phase Nwnberof Total no. Test Number of Total no. Test

agreements of possible staL disagreements of possible stat.
agreements disagreements

Recording 19,935 21,060 94.7 1,125 21,060 5.3
(n=21)· (n=21)

'" Case study data

3. During Data Processing

Inter-translator reliability was assessed on 10% of time allocation data. Three individuals were active as translators and
produced 100% reliable translated data.

Inter<oder reliability was ~",ermined on an ongoing basis throughout Phase II by calculating error terms on 10% of
the processed data. Coded activit} records were assessed individually instead ofcompositely. Inter-coder reliablity of
95% or greater was achieved on each coded data collection instrument.

Data entry quality control was performed by entering all data onto the computer twice by different data entry clerks,
detecting differences and verifying the final inpuL Out-of-l'aJige values were also detected by computet algorithm.
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IX. CIULD CAREGIVING

A. IptroductioD

Children's mental and social development are as amenable to the social stimulation given by parents and other caregivers
as is their physical development to the stimuli of physical activity (Popkin and Solon. 1976). For these reasons, the
type and quality of children's interactions with others, especially with mothers or primary caregivers, can contribute
significantly to their growth, nutritional status, morbidity, physical and cognitive development, and otherwise general
welfare. Conversely, the type and quality of child caregiving performed by parents and other primary caregivers could
ultimately be reflected in their children's well-being.

B. Hypotheses apd ObjectiYes

The following three principal hypotheses of the Egypt Nutrition CRSP concern the effect of parent's food intake on
their child caregiving behavior and ultimately, on the biological and psychological development of their offspring.

o Maternal food intake affects maternal activities for child-care.
o Maternal food intake affects the behavior and morbidity of infants (0-6 months of age) and young

children (18-30 mOl.~hs of age) through child caregiving and sanitation activities.
o Parent's food intake affects their behavior toward the school-age child (7-9 years of age).

In order to create the data base for testing these hypotheses, the following objectives were formulated:

1. characterize the child caregiving activities performed by mothers and fathers in the sample.
2. determine local notions of effective and appropriate child care-giving.
3. develop a valid, culturally relevant "child care effectiveness scale" based on objectives 1 and 2.

C. Deyelopin~Child Caregiring Research Methods for Kalama:
Applyip2 the Project's Time Allocation Research Methods to Pareptal Care GiyiP2 Research

Since time allocation data capture such social beiavioral dimensions as individual decisions, personal perspectives, and
role performance (Gross, 1984), a derivative of l:e time allocation research method could be very useful in the inves
tigation and assessment of an individual's performance as parents and child caregivers. In fact, measuri.p.g the impact
of time allocated to child caregiving has become an important research focus of a number of investigators. Beginning
with the classic studies of the Whitings (Whiting, et at, 1966) researchers have attempted to identify and define the
family's caregiving role in children's development (DaVanzo and Lee, 1983; Hill and Stafford, 1980; Ho, 1979; Leider
man and leiderman, 1977; Navera, 1978; Popldn, 1980; Popkin and Solon, 1976; Tro;Jck et aI., 1987; Weisner 2I1d
Gallimore, 1977). Tune has surfaced as an important factor in many of these studies.

Earlier experiences with behavioral research in Kalama, i.e. research on Ttrne Allocation/Social Performance, suggested
that a similar approach and field strategy might be reasible for studying child caregiving. Therefore, using the project's
time allocation research instrument, fieldworkers were instructed t'J complete a two-hour record of all activities per
formed by the target female being observed and to also rx:ord the timing and du.t'ation of each activity for each of the
120 minute observation period. A stopwatch and a field manual were issued to each fieldworker. The watch was used
for accuracy in recording data each minute. The field manual served I.S an important field guide and reference.

Results obtained from five such trials indicated that a method similar to the one in place would be feasible in a study
of child caregiving. It was determined that crude child caregiving patterns, including the type, frequency, and duration
of the caregiving activity, could be determined from the basic time allocation data. However, these were insufficient
for determining the more intricate pa.ttems ofchild caregiving; the data were particularly ffiadequate for assessing quality
of caregiving in <rder to further detennine "proficiency" in child caregiving. Therefore, a decision was made to devise
separate, but similar, research instruments for studying child caregiving behaviors.
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D. Mf:bods and Data Cate20rjes

Child caregiving behavior categories were selected from the 26 activities developed for the project's time allocation re
search. This ensured uniformity among the project's general and focused "activity" research. Nine behavioral
categories of particular interest to this research are presented below:

o attending to illness
o feed.ing/breast feeding
o holding or carrying
o playing
o practicing personal hygiene
o preparing food
o serving
o "socializing"
o supavising, instructing, or mediating

Each was operationally defined in the Field Operations Manual.

Two methods, both observational, were employed in studying the 9child caregiving behaviors: (1) Tune Sampling and
(2) Event Sampling. The Time Sampling method refers to the recording of the targeted caregiving behaviors as occur
ring - oon-occurring every 30 seconds (The Tune Sample) during a predetermined two-hour research period. The Tune
Sampling method gives further details on the caregiver-child interaction when the targeted behavior occurred. Occur
rence rates of child caregiving were largely determined by this method.

The Eyent SampliDl~method refers to 11entifying and recording each of the 9 caregiving events whenever they occurred
(The Event Sample) during the predetermined two-hour research period. The Event Sampling method elaborates fur
ther on the antecedent event which triggered the caregiver's behavior, i.e. the consequent event. It also elaborates on
the child's behavior resulting froln the parental/caregiver's action, the location of the caregiver, and the social context
of caregiving. Quality of child caregiving was largely determLrted by this method.

The two methods were administered simultaneously by two trained fieldworkers. Caregiving practices oftarget mothers
and fathers toward the target infant, toddler and school-age child were observed and recorded by the fieldworkers.

E. Content validity

A panel of Egyptians with expert knowledge of child caregiving behaviors in rural settings was asked to evaluate the
data categories and the operational defmition of each data category for completeness and appropriateness. Consensll.s
was high on each measure, thus establishing content validity.

F. Personnel aod Starr Traioinz

Child caregiving data were collected by project staff who had received training in behavioral field research sponsored
by the Nutrition CRSP. Since this research was an extension and modification of the TIme Allocation methods we ap
plied very similar Slrategies in training staff members assigned to thisr~h activity.

G. Data Processio&

The approach was identical to that described in the TIme Allocation Chapter. Refer to Sections X.F.I, F.2 and FJ of
this chapter.
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H. Quality Control Procedures

1. Prior to Data Collection

The child caregiving instruments and manual were developed to complement the Egypt Nutrition CRSP research design,
research plan, and study hypolheses. The field staff was selected and trained to accurately implement the research in
strument in the field. The data collection instruments were developed in English, translated from English to Arabic by
one translator and then back to English by another. The Arabic versions were field-tested and modified, based on the
results of field-testing, unlil the designated level of reliability was achieved.

The field manual which provided detailed step-by-step data collection procedures with examples was also translated
twice as described abo\'e. It included information on quality control procedures to be implemented in the field.

2. During Data Collection

The original procedure paired two child-care fieldworkers to simultaneously observe and record both methods at pre
determined time intervals. An additional method was added on August I, 1984. The new method paired the fieldworker
collecting gene.&..! time use data on the target female with the fieldworkers observing and recording the target female's
child caregiving activities.

This procedure yielded two quality control measures: 1) level of reliability between observers, Le. number of agree
ments divided by the total number of possible agreements and 2) an error term, i.e. number of disagreements divided
by the total number of possible disagreements (Table 4.31).

As another reliability test, Frequency data were checked against Narrative data. Results of these reliability checks were
reviewed by the Project Director and acted upon as indicated by the data

TABLE 4.31.
Quality control results ror recording child caregiving data

Leyel of reI iablili ty Error term
Type Number Total no Test Number Total no. Test

of ofpossib~e stat of of possible stat.
agreements agreements % disagreements disagreements %

Frequency 70,479 71,280 98.9 801 71,280 1.1
(n=:27) (0=27)

Narrative 788 95 82.9 162 950 17.1
(0=10) (n=10)

3. During Data Processing

Inter-translator reliability was assessed on 10% of the data. Three individuals were active as translators and produced
100% reliable data.

Inter-coder reliability was detennined on an ongoing basis throughout Phase II by calculating error terms on 10% of
the processed data. Data collection instruments were assessed individually instead of compositely. Inter-coder
reliability of 95% or greater was achieved on each coded narrative record.
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Data entry quality control was performed by double entering all data onto the computer, detecting differences, and
verifying the final inpUL Out-of-range values were also detected by computer algorithm.

I. Ranking Tauet Male and.. Female Caregivers AccQrdjo2 tQ Effectiveness Qf Cblld Care2ivjng

Scales were derived empirically. Three-tiered ordinal scales were developed from the data generated by Method 2 of
the child caregiving protocol. Target male and female caregivers were ranked according to their effectiveness in
caregiving. The scale ranged from one point (slightly effective) to three points (highly effective) with two points as the
intermediate. Data from all core households were involved in the process.

The focus was on c1U'egivex (both parents) and child. A child's behavior, or antecedent event (e.g. child cries) could
trigger eleven possible parent-performed caregiving activities. The caregivex's response to the child's behavior, or the
caregiving activity, (e.g. picks up child) led to a subsequent response by the child, or the consequent event, (e.g. child
stops crying). All behaviors exhibi.ted by the child, both antecedent and consequent events, were combined and clas
sified.

During the scaling process. e;..ch antecedent event/caregiving response/consequent event was considered separately.
Depending on the individuat situation, consequent events were evaluated and labeled positive, negative, or neutral in
response to the antecedent cventlcaregiving response behavior couplet. Caregiving responses to a child's behavior were
then ranked according to the proportion of positive child responses elicited by the caregiver's behavior. The percent
age of positive responoos was calculated by dividing the total number of positive consequent events by the total {lum
ber of known consequent events.

Ther-e data were then compared and child caregiving responses were ranked as follows for each antecedent event:

J. References

Caregiving responses eliciting
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Caregiving responses eliciting
intermediate percentage of
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=1 (Slightly effective)
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X. ~OUSEHOLDDEMOGRAPIDCS ANUBOCIOECONOMlCS

A. Goals anel Objectives

This set of research activities is designed to obtain valid and reliable data on (a) the community as a geographic, social
and cultural entity, (b) community and household demographics and (c) community and household socioeconomics.

The specific objectives are to:

1. obtain data on the dynamics of social and cultural life in the study community using objective, sys
tematic field methods;

2. obtain valid and reliable census information to serve as baseline for selecting the CRSP .:~udy sample
and for assessing demographic changes in the community during the semi-longitudinal study period;

3. systematically and regularly obtain demographic and sr...cioeconomic data for classifying households,
for statistical control, and for developing scales to raTt.~ ~useholds on social and economic criteria;

4. systematically and periodically obtain data on the demograph ie characteristics of the community, and
on community socioeconomic conditions in order to map c~langes over time;

5. monitor local weather conditions in order to explain seasonal changes in the agricultural cycle,
seasonal influences on food availability, nutritional status and patterns of illness, and to standardize
RMR measurements;

6. describe the community and its social institutions.

B. Community Assessmen1.Jlnd Survey of Social and Economic Institutions

At the study's initiation in Phase I, a Community Assessment instrument was designe.d to capture all aspects of the so
cial and cultural life of the community, and to record the community's geographic features. The Community Assess
ment insttument was used throughout the study in order to capture changes occurring in the community during the life
of the study. A significant proportion of the data was obtained through direct observation or through participant obser
vation. The d.ata obtained from assessing the community were used to describe the village. Refer to Chapter 2. entitled
"The Site."

In Phase I also, the community's social and economic institutions were surveyed by an Egyptian agricultural economist.
Using standard social survey techniques, Kalama's social, political, educational, economic, and health institutions were
surveyed tG obtain quantitative information on these institutions. The quantitative data obtained from the survey of in
stitutions were incorporated with the qualitative data in describing the village.

c. Community SocioecoDomics and Weather Pattern

1. Prices and Wages

Data on specific economic aspects of community daily life were obtained on instruments designed for that purpose
during Phase n. From November 1983 through December 1985, data were collected monthly on (a) prices of locally
grown food. (b) prices of core foods and beverages and (c) wsges.

Market prices of locally grown. seasonal crops and on animal. poultry, and dairy products were obtained from local
farmers' markets. Prices of food and beverage items commonly purchased in Kalama were obtained from local food
markets and retail grocery stores.
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Typical wage rates for various occupations were obtained by interviewing employer-fanners and private and public
sector employers. Word-of-mouth data were verified by checking statistics available tbrough Kalama's agricultural
cooperative. Government wage scales were reviewed to verify government wages.

2. Weather Pattern

The Kaliobia governorate's weather center ll)'stematically collects and records weather statistics for communities within
the governorate. The following weather statistics were obtained from the KaJiobia weather center:

o
o
o
o
o

mean monthly temperilrure
mean monthly humidity
mean monthly rainfall
mean monthly barometric pressure
mean monthly wind speed (added in the field)

•

D. Community Demo~raphics

Acomprehensive village census was cooducted in Phase I, during 1982-83. The census provided a demographic profile
of the research site.

Using social survey research :echniques, the heads of all village households were interviewed, and the following data
were obtained on each member of every household:

o name
o sex
o date of birth
o age (in years and months)
o place of bi\1h
o literacy status
o number of years of formal education
o primary occupation
o marital status
o relationship to lead malt:

Following the survey, a map of Kalama was constructed to define the community asa physical entity with geographic
boundaries. Individual households were identified, blocks were identified and boundarie-s drawn, and each household
was located and numbered systematically in relation to all other households in the village.

E. Household Demographics and Socioeconomics

1. Developing Household Demographic aud Socioeconomic Research Methods for an Egyptian Village

A major challenge to the Egypt project's socioeconomic research team was to identify appropriate instruments and tools
for capturing and measuring ongoing social and economic phenomena in Kalama. These instruments had to be objec
tive, culture-specific, and sensitive to the research population in order to accurately assess the social phenomena and
develop appropriate indices fer social classification.

Early ethnographic work focused on family and social structure, and on the social and economic status indicators in
Kalama This research provided the basis for designing appropriate instruments and field research strategies. Both s(}

cial and economic indicators of household social standing had to be incorporated into the instrument design in order to
capture important dimensions for scaling households on SES.
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2. Household Demographic and Socioei:onomic Research Methods Implemented in the Final Research Design

The demographic and socioeconomic research methods developed for the final research design were implemented in
Oc,;lOber 1983 as a component of both the CRSP's case study and semi-longitudinal research in Kalama. The research
was conducted in three parts. First, the initial sociodemographic survey on all village households including CRSP study
households was conducted from October 1983 to February 1984. Updates of lJle baseline information on CRSP study
households were conducted from August 1984 through September 1985, and from October 1985 t1U'ough February 1986.
The latter included an update of the whok village. An attempt was rnade to obtain "update data" every six months on
each study household.

The sociodemographic survey yielded data on the following:

o household demographic structure
o housing characteristics and domestic assets
o durable hvusehold equipment
o household agricultural activities and farm assets

o hou..~hold expenditure pattern
o household resource base

o brief reproductive histories of adult females residing in household

F. Personnel and Starr Training

Data were coll~ted by staff social workers at the Egypt Nutrition Institute under the direction of the Chief Social
Worker. The field staff participated in a mandatory training program on methods of mt.erviewing and to learn to use
the CRSP data collection instruments Md field manual. Mock interview sessions were held among the staff and sample
interviews were conducted on outpatients attending clinics at the Nutrition Institute.

G.Metbods

The basic methodologic approach entailed interviewing respondents to obtain information on household demographics
and socioeconomics. Principal informants were i) the household head or target male or ii) the wife of the household
head or target male. Although questions were directed to these specific adult informants, it was customary for all (or
most) adults present during tile interview to respond. This practice was nOl discouraged. In fact. the spontaneous
response by the group was regarded as a fcnn of built-in quality control of household data.

Observation methods were also employed to obtain selected data on housing characteristics and to verify reported in
formation on livestock assets.

H. Rankin(! Households According to Social Standing and Economic Situation

Scales for ranking households by social standing and econcmic situation were developed in two stages utilizing
demographic and socioeconomic data on 192 households, and ethnographic data on the village as a whole. Scores for
ranking households into one of three groups (low, intermediate, high) were derived from demographic indicators and
from household and farm assets in the fIrst stage. Later, four-tiered ordinal scales were developed from the initial scores
to refl~t the dynamics of village socioeconomic transformations derived from the ethnographic data.

1. Stage One - Scoring

a. Demographic Indices

Scores based on two major demographic indices· formal education and occupation of the target males - are presented
below. Sociodemographic and ethnographic data obtained during Phase I research indieate<i that these two variables
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provide good estimates of social and economic status in the village. Since most women wele homemakers and illiterate,
female occupation, education and literacy add little or no variance to the data set.

(1) DemQiI'aphic Index Scme

(a) Occupation of taIiet male

Administrator/rnanager, public sector
Business owner/merchant, private sector
Landlord, farm cultivata, agricultural
Landlord & tenant farm cultivator, agricultural
Professional, public sector
Professional, private sector
Skille6 craftsman/merchant, private sector
Skilled teehnic~, public seclc!'
Skilled teehnir-ian, private sector

Business sales manager, private sector
Secretary/clerk. public sector
Secretary/clerk. private sector
Shop salesman
Small merchant/shnp owner, private sector

Hired agricultumllaborer, non-technical
Hired laborer, livestock care
Non-technical helper, public sector
Non-technical helper, private ~tor
Tenant farm cultivator

(b) Number of Years of FonDal Education - Tar2et tv1ales

~ 9 years of fonnal education
6-8 years of fonnal education
< 6 years of fonnal education

(2) Economic Index Scores

=3 (mOH)

=2 (INTERMEDIATE)

=1 (LOW)

=3 (mGH)
=2 (INTERMEDIATE)
=1 (LOW)

Two inde9Clldently derived scores capture two sets of economic indices - household assets and farm assets.

(a) Economic Index I - Household Assets Score

Economic Index I captures household assets. This index measures economic rank and is also sensitive to social stand
ing. Its conceptual design depicts the range ofdomestic items, from the most common to the most prestigious, observed
in respondents" homes. The value of these items was detennined by the frequency of their occurrence in village
households and by local perceptions of their worth. Its conceptual design and score are presented in Table 4.32.
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Table 4.32.
Conceptual design for ranking household assets: Economic Index I

Household rank based on presence
Household assets ofasseL,·

Lew Intennediate High

Television (black and white or color) 1 1 1
Butane stove 1 1 1
Electricity 1 I 1
Clay brick house 0 1 1
Washing machine 0 1 1
Radio cassette 0 1 1
Carpet 0 0 1
Reception room 0 0 1

l> Refrigerator 0 0 1

TOTAL 0-3 points 4-6 points 7-9 points

•

•

•

•

• One (1) point indicat~ anet u present in howe; zero (0) points indicate Utet is not pre.ent in house and is .co=l It follow.:

Number ci Howehold Anets Present in HOUle

Black and whiLe 'IV = 1

Butane .tove ::: 1

Electricity =1

Clay brick howe "" I

Wuhing machine = 1

Radio ClWclte = 1

Carpet =1

Rereptioo roan = 1

Refrigcl'iltor = 1

(a) Economic Jndex n-Fann Assets Score

Economic Index n captures farm assets. This index was developed to more accurately rank agricultural and mixed sub
sistence households by including therr fann assets in the formula The variables inciude amount ofland owned or rented,
and number of animals and birds owned or shared. Ownership of farm equipment was not included due to the frequent
occurrence of equipment loans and rentals.

The Farm Assets Index is scored as follows.

i. Amount of Land Owned or Rented
>24 qaralSl = 3 (HIGH)
1-24 qarats = 2 (INTERMEDIATE)
No qarats = 1 (LOW)

ii. Amount of Land Owned
>?A qarats = 3 (HIGH)
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1-24 qarats
No qarats

=2 (INTERMEDIATE)
= 1 (LOW)

iii. Number of Animals Owned or Shared
>6 animals = 3 (HIGH)
1-6 animals = 2 (INTERMEDIATE)
No animals =1 (LOW)

iv. Number of Animals Owned
>6 animals = 3 (HIGH)
1-6 animals = 2 (INTERMEDIATE)
No animals = 1 (LOW)

v. Number pf Birds Owned or Shared
>6 birds = 3 (HIGH)
1-6 birds =2 (INTERMEDIATE)
No birds = 1 (LOW)

vi. Number of Birds Owned
>6 birds =3 (HIGH)
1-6 birds = 2 (INTERMEDIATE)
No birds = 1 (LOW)

c. Scoring

Scores based on the Household Assets Index range from 0-3 points (low) to 7-9 points (high) with 4-6 points as inter
mediate. The score is calculated by totaling the number of relevant household assets present in a respondent's house.

By contrast.1x>th the Demographic and Farm Assets Indices range from one point (low) to three points (high) with two
points as intennediate.

TIle Demographic and Farm Assets scores are calculated by adding the numerical value assigned each of the indices
and then dividing by the total number of indices.

2. Stage 2 • ScaUDg

Review of composite scores based on the three indices for 192 Kalama households (61.5% of all core households)
revealed a spread of scores ranging from 1 to 3. Households were classified into four SES groups according to their
overall score (i.e. composite score calculated by summing the individual scores from t',.ach component index). The
scores were broken down as follows:

~1.0 and ~ 1.5
>1.5 and ~ 2.5
>1.5 and ~ 2.0
>2.0 and So 2.5
>2.5 and S 3.0

= Low SES (Gro!..) 4)
= Intennediat.e SES (Group 2 and 3)
:: Lower intermediate SES (Group 3)
= Upper intennediate SES (Group 2),
= High SES (Group 1)

Table 4.33 displays the distribution of the 192 core household by SES.
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Table 4.33.
Distribution of core households involved in developing scales by SES

SES
Group'" Classification

Households (n-I92)
n Percent

------------
1
2
3
4

High
Upper intermediate
Lower intermediate
Low

28
32
81
51

14.58
16.67
42.19
26.56

• Numbers in database for SES

I. Quality Control Procedures

Quality control procedures were instituted to ensure dat3 accuracy. These included:

1. Periodic Observation or Field Staff Conducting Inten'iews.

A Senior Investigator determined whether the manual ofoperations was being followed, assessed comparability of tech
niques, ana identified problems and inconsistencies in the quality and amount of time spent with respondents. Any
problems identified were corrected promptly.

2. Verification of Data Reliability.

A Senior Research Assistant re-interviewed a 10% random sample of respondents selected by the Senior Investigator
and administered a :>ample of the questions from the original interview. These questions were selected by the Senior
Investigator. The field staff was not given the identity of the respondents of made aware of the questions chosen for
the re-interviews. Acceptable level of reliability was 95%.

3. Cross-Checks within the Interview to Verify Consistency of Responses.

4. Verification of Information Collected on Questionnaires to Ensure that all Spaces were filled in Correctly.

Blank spaces were not allowed since they indicated that question(s) were skipped. Interviewers returned to households
with missing information to rectify the error. When the relevant information was not available, empty spaces were
fLIled as directed in the Procedures Manual.

J. Descriptive Statistics and Summary of Findin.gs

1. Demography

A total of 312 households participated in Egypt Nutrition CRSP research in Kalama. The demographic characteristics
of the sample are presented in Tables 4.34-4.42.

Household size varies widely ranging from two to 20 individuals. However, the majority of households (63%) consist
of five to eight persons (Table 4.35). Nuclear families are the dominant form, represented by 58% of total households
(Table 4.34).
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Table 4.34.
Distribution or households by composition type

Household
composition type

Nuclear
Extended - Type I
Extended - Type lIt
Other

Households
(n - 312)

Number Percent

181 58.0
107 34.3
23 '7.4

1 0.3

• Amulti-generation family consisting of a base bmily with one married child. his or spouse and/or children,

t Amulti·generation fan'.ily consisting of a base family with married children. their spouseJ aOO/or chi.:dm1

Table 4.35.
Distribution or households by size

Household
size

1 - 4
5-8
9 - 12
13 or more

Households
(n - 312)

Number Percent

44 14.1
197 63.1
59 19.0
12 3.8

The age distribution .)f all study p"rticipants at the time of their entry to the project is depicted in Table 4.36. The
population is young; 62% of individuals are under 20 years of age.

Table 4.37 presents data on the literacy status of the sample. Excluding those who are underage, the population is fair
ly evenly distributed between those who ~an read and write and those who can do neither.
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Table 4.36.
Distribution of all individuals in study bouseholds by age ~t entry to project

Individuals
Age (0 - 2.186)
(in years) Number Perceot

Birth· 10 933 42.7
11 - 20 417 19.1
21 - 30 313 14.3
31 - 40 282 12.9
41 - 50 79 3.6
51- 60 86 3.9
61 or more 76 3.5

Table 4.37.
Distribution of all individuals in study households by literacy status

Literacy status

Cannot read or write
Reads only
Reads and writes
NA (underage)

Table 4.38.
Distribution of households by subsistence mode

Subsistence mode

Agricultural
Non-agricultural
Combinedt

Mixed;
Other

Individuals
(xl =2,137)

Number Percent

747 34.9
98 4.6

690 32.3
602 28.2

Households

(n =311)*
Number Percent

66 21.2
174 56.0

15 4.8
54 17.4
2 0.6

• Data millina on cue rtudy household.

t Atlealt two Wille eamen • one or more engaged in an agricu11UIll occupation lIll1 ooe or more engaged in a noo·agricultural occupation.

; Alleut one wllge earner engaged in both agricuhural and oon·agriailiural occupatiOOJ.
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Table 4.38 presents the distribution of households by subsistence mode. Over one-half (56%) of the households par
ticipating in the study were non-agricultural households. By contrast, 21% of the sample were farmers. A similar
proportion of households in the sample (22%) were employed in both agricultural and non-agricultural occupations.
This type.of distribution. with the bulk of the sample operating in non-agricultural activities is indicative of rapid
socioeconomic transformation.

Table 4.39 presents the SES distribution of the total ~ple of 312 households. Approximately equal proportion of
respondent households fall into the low SES group (26%) and combined high and upper intennediate SES groups (30%).
Almost one-half are classified as lower intennediate. Data from earlier studies indicate that this type of distribution
with the bulk of the population in the lower intenne;:!iate category, is a fairly good indicator of rapid socioeconomic
change. That is, a large proportion of our sampk 1S in this key transitional position, either just having moved from the
low SES category or preparing to shift into the upper intennediate SES category.

Table 4.39.
Distribution or households by socioeconomic standing (SES)

SES
Households

'"__--'(....n-=-~3u.l .....l)~l/'__.""
Number Percent...

High
Upper intennediate
Lower intennediate
Low

• Data missing 00 ODe study household.

45
48

136
82

14.5
15.4
43.7
26.4

Table 4.40.
Distribution or agricultural households by socioeconomic standing (SES)

SES

High
Upper intennediate
Lower intennediate
Low

Households
(n =66)

Number Percent

2 3.0
5 7.6

33 50.0
26 39.4
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Table 4.41.
Distribution or non-agricultural households by socioeconomic standing (SES)

SES

High
Upper intennediate
Lower intermediate
Low

Households
(n - 174)

Number Percent

30 17.2
32 18.4
73 42.0
39 22.4

Table 4.42.
Distribution of mixed· subsistence househoJdsby socioeconomic standing (SES)

SES

High
Upper intennediate
Lower intennediate
Low

Households
(n =54)

Number Percent

10 18.5
9 16.7

21 38.9
14 25.9

• Allea.lllllC wage earner engaged in both agriculUlral and DOO·agriculUlral occup&tioru.

When subsistence mode data are stratified by SES, the socioeconomically transitional nature of Kalama becomes even
more clear. Tables 4.40, 4.41 and 4.42 present the SES distribution of agricultural, non-agricultural and mixed subsis
tence households. The data indicate that agricultural households are at a clear socioeconomic disadvantage with 89%
of households falling into the lower two SES groups and only 3% in the high SES group. This compares to 17% of
non-agricultural households and 19% of mixed subsistence classified as high SES. We hypothesize that a mixed sub
sistence mode, as exemplified by households who participate in both the agricultural and non-agricultural sectors, is
linked directly to economic and social productivity and stability.

2. Socioeconomic Indicators

Interview and observation data on household socioeconomics were obtained on all project households. The data
reported here represent the information obtained during the first visit to study households, i.e. at the time they entered
the project Data are organized as (a) household assets and (b) farm assets.

a. Household Assets

(1) Housini

Tables 4.43 and 4.44 indicate that most families in Kalama reside in a house (63%) with two to three rooms (53%).
Most families own their own home (89%): 4% own more than one home. The predominant construction materials in
70% of the houses are clay bricks with either wocxl beams or fm'CK:oncrete. Glass windows have been installed in only
34% of houses.
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The typical house has a separate latrine area (53%), a cooking area at the entrance to the house (57%), and no special
room for receiving guests (70%). The house is used principally for lodging (100%) and storage (66%).

(2) Sources of Water and Li~bt

Table 4.45 indicates that a public pump (50%) and a tap inside the house (21 %) comprise the primary sources of water
for most study households.

The 21%of households with a second water source rely either on the canal (37%) or a public pump (34%).

Table 4.43.
Distribution or households by structure o( principal residence

,

Households •
Structure of (n - 312)

residence Number Percent

House 196 62.8
House with barn 63 20.2
Part of a house 39 12.5
Flat 12 3.9
Part of a flat 2 0.6

Table 4.44.
Distribution or households by number or rooms in principal residence

Households
Number of (n =312)
rooms Number Percent

1 32 10.3
2-3 165 52.8
4-5 80 25.7
6 or more 35 11.2 4
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Table 4.45.
Distribution or households by primary and secondary water sources

Households
Water Primary source Secondary source
source Number Percent Number Percent

Tap inside house 66 21.2 0 0.0
Public tap 56 17.9 3 4.6
Private pump 32 10.3 16 24.6
Public pump 157 50.3 22 33.9
Canal 1 0.3 24 36.9

TOTAL 312 100.0 65 100.0

(3) Cooking and Baking Facilities

Virtually all households (91 %) have only one type of cooking facility, which is principally a small gas stove (61 %);
50% have an oven for baking.

(4) Durable HQusehold Equipment

Items commonly found in Kalama households are black and white televisions (66%), washing machines (52%), cas
sette tape recorders (47%), and radios (38%).

Some households have fans (22%), bicycles (21 %), wool carpets (12%), motorcycles (11 %), and refrigerators (10%).

A few have a color television (2%), hot water heater (2%), car (4%), sewing machine (8%), electric heater (1 %), or
blender (6%).

b. Faun Assets

(1) Landholdings

Over three-quarters of the households (81 %) do not own or rent land or have land under cultivation.

(2) Animals and Birds

Approximately three-quarters of households own neither animals (75%) nor birds (72%). Donkeys are the most com
monly owned animal (25%), and chickens (28%) and pigeons (22%) are the most commonly owned birds. Camels,
horses, rabbits, and mules are rarely owned.
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XI. DATA MANAGEMENT

A. Introduction

The ultimate goal of the Egypt Nutrition CRSP's Data WumagemenL Unit (DMU) is to facilitate the comprehensive
inter- and intraproject analyses of the Nutrition CRSP data. In order LO achieve this overall goal, Egypt Project data
management methods were developed in accordance with the procedures outlined for all three projects in the Nutrition
CRSPReyised Research Desi~ - Phase II (June, 1983) and the Nutrition CRSPBasic Data s.e.t (September, 1984). The
data management system developed for the Egypt project reflects and complements these procedures. In only a few
instances were methods modified to incorporate local CllS1OmS, facilities and capabilities.

B. G.ooLs

The main goals of the Egypt project's DMU were as follows:

1. Organize and schedule data coUection for all research activitie3 to ensure a "complete data set" at the
close of the study, i.e. all data collected with the specific..i frequency on each specified target
household and individualLhrougbout the duration of the study.

2. Establish a data quality control system for all data produced by the project

3. Process, correct, edit, and organize raw data into SAS meso

4. Develop and process derived variables.

5. Document all of the above.

6. Distribute tapes and hard copies of data to investigators, statisticians, and the management entity.

C. Data Mana~ementSites

The Egypt project's DMU was located both on site at the Egypt Nutrition Institute in Cairo and at the University of
Kansas Medical Center in the United States. Each site was supervised by a Data Manager, each working collaborative
ly with her staff, Nutrition CRSP principal and seniorinvestigators, and Nutrition CRSP data managers within and out
side of the Egypt project

D. Qra3'OizatiQD Qr Data MaDa~ementActiyities

The Kansas DMU performed all of the data management activities subsumed in the goals during Phase I of Lie study.
At the beginning of Phase II (October, 1983), the responsibility fOl basic data processing, i.e. entry and correction, was
transferred to Egypt It was determined that the Kansas DMU would further process, Le. verify data transferred from
Egypt on tapes, and organize the data into SAS files for distribution to investigators, statisticians and management.
This transition, however, was delayed by complk.ations in establishing the Nutrition Institute's basic data processing
operation.

To compensate for potential time loss in data entry and correction, the Kansas DMU agreed to continue the basic data
processing activities for all data collected through July, 1984. Data collected from August, 1984 to December, 1985
would be processed in Cairo at the Egypt Nutrition Instituteand at AI-Abram Management and Computer Center using
methods developed at the Kansas DMU. Most ofdie data were to be sent to the Kansas DMU on tapes. Exceptions
were photocopies of child caregiving and the time allocation data. All time allocation and child caregiving data col
lected through December, 1985 were to be sent to the Kansas DMU for processing.
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Specific data management methods to acllieve the goals are discussed in detail below.

E. Samplinl and Field Procedures

1. Samp~IdentinCadOD

Data Management activities for Nutrition CRSP began with the identification of households and targets to be entered
in the study. In order to facilitate this process. the Kansas Data Management Unit produced a list of households having
toddlers or schoolers close to the age required for CRSP enrollment based on the village census of 1,470 households.
The Egypt DMU vm.tied this list against the most recent census data available and prepared a final list of households
and targets to be entered into the study.

All households, regardless of location in the village, which met the criteria of a Nutrition CRSP core family were in·
cluded in the study. To qualify, a household should include at least one of the following individuals:

o

o
o

adult female between IS and 45 years of age, with mate present in household, in first trimester of
pregnancy or likely to become pregnant and whose infant would be six months of age before com·
pletion of the study's second yeat
child who will be 18 months of age during the study's first year
child who will be seven to nine years of age during the study's fIrSt year

•

Potential targets were excluded if they were diagnosed as having a chronic disease such as diabetes, or if they were
severely Wldemourished. Details are presented in the sections on anthropometry and morbidity.

Once a target household was selected. the following individuals also became key study subjects:

o mate of the adult female
o mated pair who are the parents of the targeted child

Ages of children were then calculated from their date of birth. If the age criteria presented above were met, the child
also became either a target toddler or a target schooler.

Infants born on or before JWle I, 1985 also became target subjects if their mothers, the target females, had participated
in the study from their third month of pregnancy until the child's birth.

Ifa household found to be ineligible for any reason. such as the wrong age of the toddler or schooler, the family's depar
ture from the village, the occurrence of a divorce, or the death of a potential target, the household was not entered in
the study. This enrollment procedure continued on a monthly basis until December 1984 when the fmal group of
households was entered. Lists of pregnant females were generated from the field via periodic pregnancy tests.

2. Individual Identification Numbers

Each study subject was assigned a unique nine-digit individual identification number. This number pennits variables
from all research activities to be matched or merged by subject(s) for the construction of analytical models and sub
sequent hypothesis testing and parameter estimation.

The individual identifICation number was constructed from four demographic variables:

o Block number (2 digits)
o Household number (4 digits)
o Target individual identification nwnber (1 digit)
o Person (or household member) identification nwnbcr (2 digits)

132



Person
ID No.

Its structure is as follows.

, 1 , 1 ' __I ' 1
BlocK No. Household No. Target

ID No.

e.g. 010067205

01 =Block nwnber
0067 =Household nwnber
2 =Target individual identification nwnber
05 =Person or household member identification number

3. Field Scheduling

Field data collection schedules for aU Egypt Nutrition CRSP research activities were developed by the Kansas Data
Management Unit and sent to Egypt for implementation. The following criteria were used to construct the schedules:

o age of target children (schooIers, toddlers, and especially, infants)
o frequency of data collection for target individuals and households
o concurrence of data collection for simultaneous analysis
o convenience to study participants
o convenience to study
o location of data collection site (e.g. in home or at health facility)
o availability aOO nwnber of fieldworkers
o time of day requirement for collection of certain data

4. Sample Monitoring

The Egypt Data Management Unit. monitored the pregnancy status of Kalama women at risk of becoming pregnant,
live births, and the ages of potential target children. Households were enrolled into the study as they met study in·
clusion criteria.

The Egypt Data Management Unit also monitored the status of data collection a.,d studI qualification status of
households and individuals in the sample. All changes in status of the core sample were recorded on specially developed
"change of status" forms. Target individuals were followed for a period of one year. However, target households were
followed from one to two yeses depending on the study status of individuals in the household. When all target in
dividuals in a household had completed the study, or the household no longer met core household. qualifications, the
household was excluded from further data collection. A formal Household Exit FOI.m would then be completed on the
exiting household.

Each household with a target toddler or schooler remained with the study until 13 months of dat& had been collected
on the target child Households with target infants were foHowed for approximately six months of the mother '8 preg
nancy, and continued until the infant was six months of age. All households were exited by the end of December, 1985.

Following is a summary of Household and Target statistics for CRSP:
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a. A total of 312 households were enrolled in the study
(l) 181 households based on target toddler and/or schooler
(2) 131 households based on pregnancy (Table 4.46)

b. A total of 191 pregnant females were followed: 131 as mentioned above plus an additional 60 preg
nant females from households having a target toddler or schooler

c. The first infant in CRSP was born in July 1984 and the last in May 1985.
Total numoo- of infants was 142: 104 infants from the pregnant female group of 131 and 38 infants
from households with a target toddler or schooler (Table 4.47)

d. Deaths of targets occurring dwing the study were as follows: 10 infants, four toddlers, and two adults

Table 4.46.
Distribution of sample households· by blcx:ks based on eligibility of target individuals

Block
No.

1
2
3
4
5
6
7
8
9
10
11
12

Total

Total households

35
27
42
14
11

21
28
33
20
20
32
19

312

Households with toddler
and schooler

25
20
29
10
2
9

17
14

12
12
10
21

181

Households with pregnants

10
7

13
4

9
12
11
19
8
8

22
8

131

• Some households contributed multiple targeu rueh II a pregnll1l womm and I toddler. Occasiooally,. hour.ehold would provide all five tlr

gets. Due 10 the research burden co rueh a bouJehold, the project did not encourage this.
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Table 4.47.
Enrollment of infants in the study by month or birth and characteristic or mother

Enrollment
by
month

Number of Infants
From potentially pregnant From females with toddler

and schooler

July
August
September
October
November
December
January

February
March
April

May
TOTAL

1984
1984
1984
1984
1984
1984
1985
1985
1985
1985
1985

6
11
19
9
8

12

21

12

3
5
1

104

4

3
6
5
3
4
4
6
3
o
o

38

e. A total 258 households compkted the study with 153 toddlers, 121 schoolers and 124 infants (Table
4.48). 54 households or 17.3% of those entered were dropped from the study before completion.

Table 4.48 displays the status of the sample as of March, 1985. Final data are available but have not
yet been processed.
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Table 4.48.
Status or households in the sample. March, 1985

Household enl[y by reason Household exit b)' reason
Date Preg. Todd. Sch. Multi- Total With- Incom- Completed Total Grand

only only pie drew· pletet study+ total

10/83 0 4 1 0 5 0 0 0 0 5
11/83 0 9 0 10 19 0 0 0 0 24
12/83 0 13 0 6 19 0 1 0 1 42
1/84 1 11 6 0 18 0 2 0 2 58
2/84 9 10 3 7 29 0 0 0 0 87
3/84 34 13 1 4 52 0 6 0 6 133
4/84 14 10 7 2 33 0 3 0 3 163
5/84 5 2 0 7 14 0 3 0 3 174
6/84 10 0 0 7 17 0 3 0 3 188
7/84 15 0 0 7 22 0 0 0 0 210
8/84 32 0 0 5 37 0 0 0 0 247
9/84 6 0 0 10 16 0 0 0 0 263
10/84 10 4 5 10 29 0 3 0 3 289
11/84 0 0 7 2 9 1 5 0 6 292
12/84 0 0 11 11 281
1/85 0 0 11 11 270
2/85 2 3 20 25 245
3/85 0 22 32 54 191

• Withdrew: An eligible rupoodent who withdrew from !.be study.

t Incomplete: Incomplete data due to death, false prcgnmcy, incom:ct age, abortion or contlicting information on I'e$J'OOdent status.

*Completed study: HouJehcld completed month l3 for toddler or schooler 8DJJ.Ior lix months for infanL

f. Missing data was examined on a sample of 53 toddlers who had completed 13 months of the study
including one measurement at. Month 0 and also at Month 13:
(1) Anthropometric measurements were completed at an overall rate of 60%, ranging from 36-85%
(2) Food intake ranged from 62-92% complete with on overall rate of 77%
(3) Morbidity was 78% complete, rang~g from 66-90%

5. The Final Sample

The Egypt Nutrition CRSP was designed to yield 100 subjects ofeach of the five target types (adult male, adult female,
SChool-age child, toddler and infant). The final tally of target individuals is as follows:

o 258 target males

a 120 target females, non-pregnant and non-lactating
a 133 target females, pregnant

o 102 target females, lactating
o 126 target schoolers
o ISO target toddlers
o 104 target infants
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Documentation of the ftnal sample shows the entry and exit dates with criteria for all target individuals and households.
Details are presented in Section F.2.d. on Creating Files.

F. Data PrOCessiD2 aDd Or28oizatioD

1. At the Egypt DMU

a. Data EntrY

In August 1984, a data entry team (DET) was organized as the part of the Egypt PMU to be the link between all data
collected by the research activities of the project and AI-Ahmm Computer Center in Cairo, and ultimately between the
Egypt and Kansas PMUs. The PET's role was to provide clean, checked data tapes to the Kansas PMU.

b. Data FlQW Scheme

The fQllQwing scheme describes the proposed steps in data flow from the Eb)'pt DMU to the Kansas PMU.

(1) Original data from DMU _ow> DET _OM> Al-Ahrarn (enter and range check)

(2) Printout from AI-Ahram --> PET ---> Senior Investigator with original data

(3) Corrected printout _OM> PET ._-> AI-Ahram (correct entering errors and 2nd range check)

(4) 2nd printout from AI-Ahmm _ow> PET --> Senior Investigator: acceptance Qr further cmection

(5) Data tape from AI-Ahram ---> PET --> Kansas PMU

The timing of the above data flow scheme varied with the volume and type Qf data invQlved. Generally, the PET
received data from the PMU weekly on Tuesday and Wednesday and forms were sent to AI-Ahearn on Wednesdays.
As soon as printouts of data listings and range checks were received from AI·Abram, they were distributed to Senior
Investigators accompanied by data forms for verification and review of out-of-range values. Research teams took from
2-10 days to review the printouts before sending them back to AI-Abram. Corrections to the data were made within 1
2 days and a corrected printout was sent back to the Nutrition Institute.

The DMU was responsible for receiving reviewed and coded-for-entry data forms from each research team, and prepar
ing them for transfer to AI-Ahmm by the PET. For some data sets, photocopies of the original data forms were sent to
AI-Abram fQr key er.try; however, the original data forms were sent for voluminous data sets (e.g. food intake, mor
bidity recall, and physical exam). A system was designed to document the type and number of forms in step one of the

above scheme. The PMU completed a form (including the fQllowing data) before transferring any data n the PET:

Form Schedule Date Block/Hh No. Total

Data forms taken to AI-Ahram were accompanied by a DET fonn (illustrated below) to be signed by the person at the
computer center who received the data. Information categories on the DET form follow:
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Form
Number

Schedule
Number

Date
Included

Number
!:'orms

Total

This fonn was completed in triplicate with copies to the person receiving the data at AI-Ahram, the data entry clerk,

and theDET.

c. Or~anization Linking the Nutrition Institute and AI-Abram

Adata team consisting of the data entry group supervisor and two persons responsible for data organization and program
ming was organized at AJ-Ahrnm. The AI-Ahram team met each week with the supervisor of the Nutrition Institute
DET to discuss data processing problems. Some of the topics discussed were:

(1) priorities for data entry
(2) timetables for receiving and returning printouts
(3) timetables for receiving tapes
(4) scheduling meetings between the Nutrition Institute and Al-Ahrnm persolmel
(5) range checks

Periodically, other meetings between CRSPPrincipai Investigators or Senior Investigators and the Director ofAI-Ahram
Computer Center or the data entry group were scheduled.

d. Data EntI:>' Priorities and Procedures

Pric ities for data entry were based on the availability of data sets from each research team and on SCB priorities.

Beginning in Ja.'1uaI)', 1985, a double entry system was implemented for all data. As a result, errors decreased from ap
proximately 10% to 2%.

Procedures for data entry included (a) developing a key for each data collection fonn to identify the data and the column
numbers for key entry and (b) discussing the keys with Al·Ahram's data team before data entry began. The fIrst 28
columns on all fonns were standardized to enable future data analyses between data sets.

Each research activity had a unique form identification number and a unique schedule number to identify each of its
data cc'!ection instruments, e.g. the reproduction/lactation fonn - Lactation and Infant Feeding - was coded and Fonn
2, Schedule 7.

Range checking was performed on all data oefore the flrst printout left AI-Ahrnm.

The final step in the data entry system involved ordering a data tape for transfer to the Kansas Df\,fU. Ideally, foW' to
six days before a data tape was scheduled for transfer, Al-Ahrnm was instructed on data transfer needs, i.e. type of data
needed and inclusive dates to be put out on tape. The following documentation information accompanied each tape:

(l) tape number
(2) fonn and schedule numbers
(3) dates included
(4) sorting method
(5) checking method
(6) type of data
(7) number of records
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(8) date received from Al-Ahram
(9) date and method of sending to Kansas DMU

2. Kansas Data Management Unit

The Kansas DMU assumed responsibilities for entering and processing all project data from the beginning of the study
in 1982 through July 1984. The Kansas DMU continued data entry activities on child caregiving and time allocation
data ~\roughOctober, 1987.

When data arrived at the Kansas DMU each form was stamped "dth the date received. Data were then sorted by type
of data collection instrument, block number, household number, QalC of collc:ction and time ofcollection (if applicable).
Number of fonns received by type of fonn and date of collection were recorded for future reference.

b. Preparing Data for Computer Entry

Before data were entered, fonns were sight-checked by the Data Entry Clerk. Missing information, questionable values,
and illegible data were recorded and described on the "Data Resolution Fonn from Kansas DMU" (Appendix A). This
fonn was printed in triplicate. Copy I was photocopied and sent to the Egypt Project Field Coordinator ar.d Egypt
DMU for resolving problems. The Egypt DMU returned Copy 3 to the Kansas DMU, documenting the rewl~ti0n of
~problem.

Data collection instruments (already sorted by type, block number, household number, and date of collection) coding
sheets were entered onto the :omputer in order of L~ date they were received.

c. EnteriDl~ and verifying Data

All d.a12 were ,:omputer entered twice, each time by a different person. BClth sets of data were they run through a "com
pare program". The printout was checked and verified by the Data Enay Clerk. Discrepancies between the two sets
were resolved by returning to the original data and entering the correct value.

d. Creating Files

After data were entered onto the computer, they wer~ organized into raw data files and transferred to tape. Data entered
in Egypt were prepared to this stage and sent on tape to the Kansas DMU fvr further processing. Separate fil.;S were
created for the following areas of research:

o Household entry
o Household change and exit
o Mortality notification and diagnosis
o Household demography
o Household demography update
o Household socioecooomics
o Household socioeconomics update
o Household food use summary
o Indivictual food intake stJJTlIIUUy
o Supplementary feeding (infant)
o Anthropometry
o Restinfs metabolic rate
o Clinical exam
o Immunology
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o Reproduction and lactation
o Household morbidity
o Special illness subroutine
o Treatment for illness
o Sanitation and hygiene
o Child caregiving
o Psychological function
o Tune allocation
o Community socioeconomics and weather

Logic and validity checks were applied to each data set at this stage, Raw data files were then assembled into SAS data
sets. Each SAS data set contained all the required core Nutrition CRSP variables for its research area. Project inves
tigators were responsible for mapping variables from the survey instruments to the SAS data set.

G. Qualib' CQntrQI Procedures

1. At the Egypt DMU

Supervisors checked all measurements recorded by fieldworkers for omissions, coding errors, and inconsistencies.
These were corrected. Da.ta entered directly onto the computer were verified.

2. At the Kansas DMU

In order to achieve 100% verification, all data were entered twice and compared for discrepancies. In addition, range
checks and frequency distributions were performed to plot trends over time. University checks were also performed
on new data. Discrepancies and mL~ing data were referred to the Principal Investigators for resolution.

H. Di5tributiQn Qr Data Tapes and Hard CQpies tQ Inyestigators

Data tapes and hard copies were routinely distributed to the project statisticians, four project Principal Investigators,
and the Management Entity. The transfer of tapes, organized into SAS fIles, and hard copies followed a predetermined
schedule early in the project. However, schedules were later modified to accommodate the lag in data flow from Egypt.

Tapes, organized into SAS files, were transferred simultaneously to the statistician at Purdue University and to the
Management Entity at the University of California Berkeley.
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Xll. STATISTICS METHODOLOGY

A. Overview

Analytical models were developed to provide the framework for asking and answering the major research questions of
the CRSP. The models specify the general fonn of the relationships among the different variables measured and con
tain parameters to be estimated by the data. The parameter estimates along with their associated standard errors and
significance tests can be used to answer the research questions.

The major statistical effort in the Egypt project commenced in July 1985 with the addition ofGeorge McCabe and Linda
McCabe to the project staff. Since that time, valuable statistics and programming support has been provided by several
individuals during various periods of time. Among these are Sara Fisher, Eric Fox, Jon Powell, Regina Becker, Julie
Keller, and Laurie Streeter. Their assistance has been essential to the progress of the anaiytical effort.

Almost all of the statistical computing for this project has been done using the SAS software package. The capabilities
of this package for processing raw data files to produce analytical data files are truly remarkable. Furthermore, the
power of the package for statistical analysis of the complex models developed to analyze the data is noteworthy.

B. The Proces.S

The major research questions addressed by the CRSP are broad and can easily be stated in general terms. How does
food intake relate to various functions? Translating the questions into statistical models is neither straightforward nor
trivial.

It is clear that the nature of the important functions is complex. It is not particularly surprising, therefore, that the na
ture of the needed statIstical models is also complex. Dealing with this situation has required a great deal of coopera
tion and interaction between those with expertise in the substantive areas and the statisticians. The education of the
statisticians on various matters pertaining to nutrition, anthropometry, morbidity, psychology, and other areas has been
an essential component in the analytical process. Similarly, no meaningful progress on the analytical models co'jid
have taken place without the active involvement of the researchers in this process.

The philosophy ~rlying the model building and analysis is that the simplest framework, which is at the same time
correct and defensible, is to be preferred. Unfortunately, in the present context, the procedures found in elementary
~tatistics texts do not provid~ sufficient depth to explore the relevant research questions properly. This statement is not
made in the abstract but rather is & conclusion drawn from the experience of two years spent in intimate contact with
the data from this project

The results of some of the analyses presented elsewhere in this report would not have been obtained with the comput
ing power available a few years ago. This is one reason why textbook. solutions are not available. On the other hand,
the abstract theoretical framework for the analyses does exist and is commonly taught in statistics graduate programs.
An important scientific accomplishment of this project, from a statistical point of view, is the successful translation of
the abstract theory into models which can be analyzed using available statistical software and which address important
substantive questions.

In evaluating the analytical progress that has been made to date, two important points should be considered. First, each
measured variable must be examined and understood in detail before meaningful relationships can be assessed. Second,
this examination requires final versions of the data sets which have not been available until recently.

Some comments regarding the data fIles are given in the next section. For those who may undertake analyses of these
data in the futu..re, this difficulty will not be present. However, the flI'St point is more fundamental and deserves further
comment It is fully operational, even while this repoct is being written.
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It is imponant to note that the difficulty in responding to pressure to produce major results is not unique to this project.
Any effon to understand a large and complex data set is beset with this sort of problem.

There is no easy resolution. From the viewpoint of the statistician, it is necessary first to fully understand each of the
variables measured. The idea sounds trivial but its implementation in practice can be exceedingly difficult Under
standing not only involves grasping the basic substantive idea behind the measurement but a1sG includes a fair bit of
statistical analysis.

An example may help to illustrate the point How does food intalce relate to growth of the toddler? It is easy to take
the data for each toddler, generate an average food intake and an average weight These can be correlated. This son
of exercise has been done and is useful descriptively. However, it is of very limited help in addressing the basic re
search questions of the CRSP.

If we look carefully at toddler weights we see, not surprisingly, that they are changing with age. Fwthennore, not all

toddlers have data taken at the same tim~. Therefore, an average for one toddler will be taken over different ages than
that for another. The problem is not easily dismL~ with the statement that everything will average out To discuss
weight we need to ftrst understand the nature of its relationship with age and examine it in the context of a model which
takes this into accmmL

Food intake is even more complex. For example, many toddlers are breast-fed. particularly between the ages of 18 and
22 months. An analysis of food intake that does not account for this fact is incomplete.

C.The Data

For the Egypt project the data management and statistics activities were carried out by separate staffs at the University
ofKansas and Purdue, respectively. Details regarding the dllta management activities are presented elsewhere in this
repon. The comments in this section pertain to the aspects of the data which impact on the statistical model develop
ment and the analysis of these models.

The most remarkable characteristic of the data is its sheer volume. To date we have been sent 22 computer tapes. The
tapes contained 125 files. The total number of pieces of infonnation is about 24,000,000. Most of the files received
were updated and corrected versions of other meso Final versions of the food intake, morbidity, and anthropometry
mes were received at Purdue in April, f\.1ay, and June of 1987, respectively.

Many attempts were made to clean the data files at various levels. This activity took place in Egypt, Kansas, Arizona,
and Purdue. At the present time there still remain problems with some of the mes. Anyone attempting to use the files
should be aware of these problems and take appropriate action.

Some files still contain more than one record for the same ID (a unique identifier for each individual) and date. At the
analysis stage we dealt with this problem as follows. Ifan item was present in only one of the records, then that infor
mation was used. Where the information was present in more than one record, the item from the last record was used.

Some variables have values which are clearly in error. Statisticians call such values outliers. At various stages in the
analytic process, algorithms were suggested for deleting such cases. A great deal of effort was spent on this task with
the statisticians from all three projects cooperating. Many of the algorithms proposed did not work in practice. The
present resolution of the problem is to take a rather conservative approach. Only values which are clearly extreme and
obvious errors have been eH..rninated when perfonning analyses. Decisions regarding these eliminations have been
made in consultation with the PI's. Because of the conservative nanrre of the rules, only an exceedingly small number
of observations have been eliminated.

The situation is perhaps best illustrated by an example. Consider food intake in kCal' We have a value of about 60,000
and another of about 6,000. When this example was discussed with an eminent theoretician in the Purdue Statistics
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Department who does not 'believe' in outliers. he SUited that the 60.000 clearly appeared to be an error. However. he
would welcome the challenge of eating 6.000 kcal in a day. especially if he were allowed to choose the food items. Our
resolution has been to exclude the 60.000 but to keep the 6.000.

D. Descriptiye Statistics

The purpose of the descriptive statistics is to summarize the basic characteristics of the data. This is a necessary rust
step in any data analysis strategy. 'Ibe descriptions point the way to further analyses and uncover potential difficulties
that need to be considered in the subsequent steps.

For many variables, the situation is relatively straightforward. Socioeconomic status is an example. A table is easily
constructed giving the percentage of toddler households falling into each of the four categories. This summary assumes
that the measure is stable over time, or if it is not. that the measure was taken for all toddlers at an equally relevant time.
Judgments regarding these assumptions are outside the realm of statistics.

The protocol called for many measures to be taken monthly or according to some other regular schedule. As an ex
ample, consider the toddlers. Monthly measurements on anthropometry and food intake are part of the design. Thus.
we have a measurement for age 18 months. 19 months, .... 30 months.

Or do we? Note that the above spa..}covers a year (12 months) but there are 13 nwnbers between 18 and 30, inclusive.
The fust problem is to defme a month for age. To do this we need birth dates. Obtaining this information was a very
difficult task. It should be realized that birth date, like any of the other measures, may have some noise or error present.

Given that we have a birth date. we define monthly 'windows' by constructing cut points in time at 30-day intervals.
This gives 12 windows for the year. At the beginning and end we add an extra two weeks to the window to utilize data
that might be just outside of the beginning and end dates. Within each window we average all data and produce files
with the structure of toddler ill by age in months.

The me is then processed to produce monthly means. standard deviations and whatever other descriptive measures are
desired. One noteworthy characteristic of this type of swnmary is the varying sample size across months. With dif
ferent individuals in different months, the descriptive value of the month by month comparison is impaired. Swnmaries
broken down by sex and breast-feeding status illustrate this phenomenon even more dramatically.

Detailed examination of the process by which data values were assigned to months reveals that it is not uncommon to

fmd two observations within the same window with none in the following or preceeding window. This situation is pan
ly due to the somewhat arbitrary definition of the windows. Another cause is the fact that the field protocol is more
complicated than our 3O-day window approximation.

To deal with the above reality. we have used the idea of a 'fuzzy window'. If in any given window there are no obser
vations. then the previous window is examined. If this window has more than one observation and an observation is
within seven days of the cut point, the observation is moved to the empty window. The process is then repeated look
ing forward rather than back. Most of the tables presented in this report use this approach. In some cases the total
amount of data available for summary increased by about 20 pertent.

One of the most important variables in this study is food intake. For many purposes it is desired to express this in kcal
per kg of body weight Aproblem arises in matching the kcal to the kg for the elivision when. in general. these two vari·
abies are not measured on the same day.

One solution is to use the fuzzy windows. This is a reasonable procedure. despite the fact that the two measures in the
ratio may be taken rather far apan in time.
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An alternative approach was used with the toddlers and could be adapted for other target groups. TIle first step is to
develop a model for weight This is relatively easy fex' the toddlers; within the 18 to 30 month age period, growth is
essentially linear. This fact is suggested by the growth curves available in the literature and has been verified in the
data used in these analysis.

For each toddler a linear regression of weight on age is run. Toddlers for whom the dates of weight measurements do
not span at least ISO days are excluded. The resulting regression coefficients can then be used to determine estimated
or predicted weight for any given day, in particular for days on which the food intake variable is measured. The ratio
ofkcal to estimated weight has been used in most of the toddler analyses. This approach has been compared with several
alternatives and no noticeable difference is evident An advantage of this approach is that it increases substantially the
number of kcal measurements that can be converted to kca1/kg.

E. Statistical Models

A variety of statistical models and methods were used to analyze the data. In addition to the sta.'ldard elementary pro
cedures, a collection of more complex approaches were employed.

As mentioned above, simple linear regressions were used frequently. Multiple regressions were used in several places.
When the numbers of variables were large, an all-possible subsets routine (pROC RSQUARE in SAS) was used to
select variables.

Many of the important analyses are based on what statisticians call the general linear model. This framework includes
simple and multiple regression, analysis of variance, analysis of covariance, and even lag and autoregression models.
Many of the models used to draw conclusions in this report are based on a mixture of these techniques run with SAS
PROCGLM.

Since the details of these models are complex and in many ways are results rather than methodology, further explana
tions are given in the statistics section of the results pan of this repon.

F. Food Intake Data

11. Collection of Food Intake Dataln Days With Illness

Aquestion has been raised regarding the possibility that food intake measurements were more or less likely to be taken
when illnesses were present. This question is examined in detail for toddlers. The set of potential observation days is
defined to be the interval of time between the day each toddler was 18 months of age and 360 days later plus fourteen
days on either side to give a total of 384 days.

For food intake each day was classified as YES or NO, depending upon whether or not a food intake record is in the
data set The classification for morbidity is a little more complicated. There are three classifications. If the toddler
was sick on the day, it is classified as a YES for sick. If there is no record of illness and the day is covered within the
range of a recall record, the day is classified as a NO for sick. If neither applies, the day is classified as DON'T KNOW.

There is an obvious relation between FOOD and SICK when the OON'T KNOW category is taken into account The

food measurement is much less likely to be present on such days as are all other mp.asures. 111ese days arc excluded
from further consideration.

The following gives the pattern of days for FOOD and SICK:
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FOOD
NO

YES

NO

34980

1742

SICK
YES

4496

231

Overall, food data was collected on 4.76% of the days; it was collected on 4.74% of the well days and 4.89% of the
sick days. The chi-square statistic calculated from this table is 0.189, which is nowhere near stltistica11y significant.

The above calculation is straightforward but it rests on a faulty model. Tlle fact that subsets of observations in the table
come from different toddlers should be taken into account. This scenario illustrates a general concern which must be
taken into account with many of the CRSP data sets.

In attempting to account for toddler effects, it is convenient to think of a collection of 144 tables similar to that given
above, one for each toddler contributing data to thi') analysis. The question is then whether or not there is an associa
tion between FOOD 3.Ild SICK given toddler.

There are at least two possible approaches. One is to use log-linear models and the other is to use weighted least squares
on the 10g-OOds. In the log-linear framework the question is stated in a fonn very similar to that given above. For the
log-odds approach, a linear model is constructed for the quaotity log(p/(I-p)) where p is the probability that a food in
take value is taken. Both of these procedures were run with SAS PROC CATMOD.

Unfortunately, there is a teehincal difficulty due to zero counts in wme of the cells. Not surprisingly, there are instan
ces where a given toddler has no food intake measurements on days while sick. Note that overall, food intake is recorded
4.76% of the time and sickness occurs 11.4% of the time according to the above aggregated table.

The standard statistical fiX for this problem is to add 0.5 to each cell with a zero count. This pl'odoces a significant
result which is due to the bias in the table produced by the 0.5 additions, rather than the original data.

The problem has been examined in detail and the conclusion that SICK and FOOD are unrelated can be substantiated
by appropriate modifications. The details are complicated and will not be discussed further here.

2. Comparison or Kcal on Sick and WeD Days

An analysis was performed to investigate the possibility that kcal values differed markedly on sick and well days. For
f'..ach toddler the average kcal for sick and for well days was calculated.

A categorical variable C was used as an indicator of sick versus well and the following model was run: KCAL =SEX
ID(SEX) C SEX·C. TIle effects of C and SEX·C were not significant The LSMEANS were 1094 KCAL for well
days and 1132 for sick days. See below for co.nments on LSMEANS.

3. Other Effects

In the models below the effects of sex, age, time of year, and breast-feeding status on food intake are examined. There
are other effects that have not yet been taken into account

Some preliminary analyses have suggested that the food intake values are influenced by day of the week, the occur·
rence of special feast days, and Ramadan. An effect due to the interviewer who collected the food intake data also ap
pe.ars to be relevant· For the lead males, there are missing meals. Some preliminary models have been developed which
account for these effects.
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Some speculative comments on the consequences of not including such effects in the models can be made. There are
basically two types of impact. First, neglected sources of variation will generally increase the residual error estimate.
Inflated standard elTOrs and decreased power for the statistical tests are the result Regarding testing, this means that
we may miss other effects that we should be able to see. We will not see things that are not really there.

The second type of impact is more involved. To the extent that the neglected effects are confounded with the effects
of interest. bias may resulL This is the idea behind the anaJysis given above regarding food intake and morbidity.

For effects that are reasonably well distributed over individuals, no bias in the results should occur. 'The only impor
tant effect would be mcreased standard enors. Given the design, this is likely to be approximately the casefor the day
of the week effects.

Effects such as interviewer variation are confOtmded with households. Since ID is included in n.ost of the models, this
sort of effect is basically accounted for in th~ models. Thus, most of the results regarding relationships among dif
ferent variables are unlikely to be affected. On the other hand, estimates for individuals may be biased. Similarly, vari
ables measured by the same interviewer, such as mother's and toddler's food intake, may have inflated correlations.

G. Multiple Regression

Some comments on the use of multiple regressions in the analysis of the infant data are given in the results section on
infants. Some additional clarifications are offered here.

In.the analysis of the CRSP data, we used multiple regression as a model building tool. This is quite different from
what most users ofstatistics think of when they 'do a multiple regression' on a set ofdata. In the model building process,
many models are run. An underlying structure of the data is sought using not only the nwnerical calculations output
by the statistical software but also U!>ing a knowledge of the meaning of the variables used. Obviously interaction be
tween the statisticians and persons knowing about the variables is necessary.

Various types of step procedures (step-wise, step-up, step-down) are widely available in statistical software packages.
These procedures represent old technology. New algorithms have been developed to do optimally what the persons
who developed the step procedures were trying to do when they developed these procedures. For even moderately large
problems it is now possible to examine essentially all subsets of variables and to generate lists of subsets ordered by R2

within subset size. The CWTellt power of computers and statistical software has transformed these algorithms from
theoretically interesting results that might be moo OIl a very important data set to procedures that can be executed by
one line of SAS code.

With the new methods, the user is presented with collections ofmodels which give essentially similar results with respect
to predictive power. The analyses of the infant birth weight and weight at six months illustrate this point well. Inter
preting the results is a much greater task than if one were presented with just one model. Various methods have been
developed to choose among models. The CPcriterion is one such method and is described in any modem text OIl regres
sion. These kinds of methods serve to focus the attention of the rese.:1I'Cher on models which are potentially interesting.

H. General Linear Models

1. General Comments

The general linear model is a very flexible framework which includes simple and multiple regression, analysis of
variance, analysis of covariance, and even lag and autoregression models. As implemented in SAS PROC GLM, it has
been used extensively in the analyses of data presented in this report.

The mathematical form of the model is expressed as Y=XB+E, where Yis a vectorofresponses (such as toddler weights),
Xis a design matrix giving infonnation about the variables to be used to explain Y (such as sex, toddler ill, age, time
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of year, breast-feeding status, percentage of days sick with diarrhea, etc.), B is a vector of unknown parameters to be
estimated from the data, and E expresses the error or unexplained variation. Note that the explanatory variables may
be categorical, such as sex, or continuous such as percentage of days sick.. They may also be lagged, such as kca1 of
food intake in the previous month.

To provide maximum flexibility in the most general setting, SAS uses an overparameterized version of the model. This
leads to matrices with less-than-full rank, generalized inverses, estimability questions and other considerations which
are beyond the scope of the present discussion. However, it is important to note that the appropriate use of these models
requires some understanding of these concepts.

2. Model Building

As noted in Ihe section aoove on multiple regression, the approach to the analysis of the CRSP data has been model
building rather than simply running an analysis. This process is not one in which forward progress occurs at each step.
"The net movement is generally forward but there are many paths which do not lead anywhere. Rather than continue
with abstract generalizations, a concrete example will be used to illustrate the process. Limitations ofspace and memory
prevent the discussion of all steps. Only some highlights will be gi/en.

How does food intake (kcal) relate to toddler weight (Wt)? To understand the question we must fIrst seek some un
derstanding of the two variables under consideration. This understanding may have some value of its own, in addition
to its role in answering the above question.

We start with WT. The fuzzy window idea mentioned in the methods section is used to generate monthly weights for
each toddler for 18 to 29 months of age. Means and standard deviations are calculated for each month. A general in
creasing pattern with age is noted and L'1e standard deviations do not differ markedly. A troubling obser;ation is that
the sample sizes differ from month to month. If we used only cases with all 12 months present, we would have too lit
tle data to see anything meaningful.

However, aproper statistical comparison of average weights for any set of ages must take into account the fact that in
fonnation from a given toddler is present in many of the monthly means. This fact is one of the strengths of the CRSP
data as opposed to a cross-sectional study.

Recognizing the incompleteness of the data, we start with analysis of variance methods which can account for missing
cells, or in more technical language, non-orthogonal designs. TIle toddlers are designated by a categorical variable
which we call ID. ActuallY, PROC GLM generates 147 variables for the 147 toddlers used in this initial analysis. In a
similar fashion we use categorical variables for SEX and time of year (TOY), which has the values 1 to 12 and repre
sents months January to December. Age is represented by a variable M with 12 levels. An analysis of variance using
SEX, lD(SEX), M. TOY and all interactions among SEX M AND TOY is run.

Using the TYPE I sums of squares which take into account the order in which tenns are added to the model, we fmd
strong effects due to SEX. ID(SEX), M AND TOY. None of the interactions contribute anything to the model.

At this point, a comment on the use of p-values and tests of statistical significance in the present context is appropriate.
This framework comes from a setting in which there is nclear model and a particular hypothesis in mind. In the present
example it is clearly overkill to test the hypothesis that toddler weights differ by age and report this as a conclusion.
We do, however, use the F statistics as a guide in the model building process. They provide valuable information regard
ing terms which can be discarded when we proceed to the next step in the model building process. For the analysis of
variance model above, all of the terms mentioned as contributing have p-vaJues less than 0.0001, while those discarded
nmge from .42 to .94.

The next step is to try to 6et a better model for the tenns M and TOY. Preliminary plots and background infonnation
indicate that the pattern over age is essentially linear. Therefore, a linear tenn, MONnI, is put into the model and the
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tenn M is added afteJ' it to check for deviations from linearity. Modelling TOY is a bit more difficulL The pattern 0b
viously cannot be linear· month I (January) is adjacent to month 12 (December). By using the trigonometric functions
sine and cosine two new variables, SI and CI are constructed to model the seasonal variation. These are entered into
the model before TOY which is used to check for deviations from the fitted pattern.

Various interactions are included as checks on the previous results. The analysis indicates that SEX, ID(SEX), MONTH,
Sl AND CI fit the data well. AU of these have p-values less than .0001 and there is no evident lack of fit A total of
892 cases are used and the R2 is .88.

Although M in the fll'St analysis and MONTII in the second are both clearly significant, a comparison of the two is in
structive and important to keep in mind in doing this sort of Malysis. The factor M has 11 degrees of freedon and an
F of 113.53, while the variable MONTII has 1 degree of freedom and an F of 1270.30. The test associated with M ir>
based on an alternative which includes any sort of pattern of differences in weights over months. Most of these would
not make any sense in the present context. Astatistical consequence of this situation is that the test is not very power
ful.

With the linear term MONTH, however, the effect is modelled as a straight line and the hypothesis of no differences is
translated into a hypothesis that the slope is zero. Since the sums of squares for the two terms are about equal, the F
for MONTH is about 11 times that for M. The tests for lack of fit are insurance against missing any non-linearities.

3. LSMEANS and Parameter Estimates

The general linear model framework provides the capability for estimating various quantities which provide the infor
mation needed to interpret the results. Two types ofestimates are important Each of these is accolllJXU1ied by estimated
standard errors.

For a variable, such as MONnI, which is commonly called a continuous variable. the parameter estimate is a slope,
and is very much like that obtained in a regression analysis. For models containing an interaction of a continuous vari
able with a categorical variable, an estimate of a slope for each level of the categorical variable is needed. These es
timates are not automatically produced by the procedure and must be requested by the ESTIMATE option.

Fora categorical variable, such as M, TOY or SEX, we obtain something called LSMEANS. These are linear com
binations of the estimated parameters of the model which estimate the mean for each level of the category in a situa
tion where all values of other variables in the model are set to their average value. Thus, for example. the LSMEANS
for TOY in the above model give an estimated weight for each month of the year averaged over sexes, toddlers and
ages.

The average is not an average in the usual sense where a collection of numbers is summed and divided by the size of
the collection. Rather it is a theoretical construct in the context of the fitted model. If the design was such that there
were equal numbers of observations in each cell and no missing values, the LSMEAN would be equal to the ordinary
mean. It is attempting to estimate the value that would have been obtained had there been 00 missing values.

Both parameter estimates and LSMEANS are given with estimated standard errors. In general the stMdard errors for
LSMEANS will be less that the ordinary means obtained initially for descriptive purposes. The LSMEANS generally
appear to be smoother when viewed across ages.

4. Models ror Todd~r Anthropometry

In this section, models developed for weight, height and weight for height using both ~-\w scores and z-scores are
presented. Initially peccentile scores and percentage of median were also analyzed. The percentile scores suffer from
serious distributional difficulties with clear skewness to the right being evident (scores are clustered in the low percen~

tile range). The standard statistical transformations for dealing with this situation were applied and were found to be
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essentially equivalent to the z-scores. Although the percentage of median variable was not examined extensively, it is
expected that the results would be very similar to those obtained for the z-scores.
The variable defmitions are as follows:

(a) SEX - a categorical variable;
(b) ID OR ID(SEX) - a categorical variable for individuals, may be nested within sex;
(c) M • a categorical variable for age in months, coded 1 to 12;
(d) MONnI - the continuous version of M, values are 1 to 12;
(e) TOY - a categorical variable for time of year in months, values are 1 to 12, corresponding to January

to December,
(f) 1 and CI - continuous versions of TOY, more precisely, SI=SIN(2"'PI"'TOY/12) and

Cl=COS(2"'PI"'TOY/12);

In each case, a purely categorical (analysis of variance) model is presented. When this could be simplified using con
tinuous variables. a second model is given. Terms of the form A"'B represent interactions. Note that each individual
CPJl contribute up to 12 cases for these analyses. N is the total number of cases.

WEIGHT (N=892)
WEIGHT= SEX ID(SEX) MTOY; R2=.89.
WEIGIIT= SEX ID(SEX) MONnI SI Cl; R2=.88.

WEIGHTZ (N=892)
2WEIGHTZ= 10 M TOY; R =.85,

2WEIGHTZ= ill MONnI $1 Cl; R =.84.

LENGTH (N=847)
LENGTH= SEX ID(SEX) M M"'SEX TOY; R2=.92.
LENGTH= SEX ID(SEX) MONTH MONTH"'SEX SI Cl; R2=.92.

LENGTHZ (N=847)
LENGTHZ= SEX ID(SEX) M M"'SEX TOY; R2=.89.

WEIGIIT/LENGTH (N=824)
WEIGIIT/LENGTH= SEX ID(SEX) M TOY; R2=.81.

With the exception of SEX in the model for LP..NGTHZ, all terms included in the above models are statistically sig
nificant, most with p-values of .0001 or less. The exception was included because of a significant M by SEX interac
tion.

5. Models for Toddler Morbidity

Models were developed for four morbidity measures. The basic structure of observations by month and the variable
names are the same as given above. The predicted variables are all percentages of days sick for various calegoriesof
illness. These were constructed as follows: a day counts in the numerator if there is an illness episode of the given type
on that day; a day counts in the denominator if it is counted in the numerator or if there is an illness recall record cover
ing the day. The last qualification is needed because there are days with a recorded illness but no reca1lcoverage.

The following models were obtained:

PSICK (all illnesses) (N=1623. the total number of cases)
2PSICK= ID TOY M; R :.25.
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PSICKNOS (aU illnesses except sldn) (N=1623)
2PS1CK= ID TOY M; R =.26.

POlAR (diarrhea) (N=1623)
2POIAR= 10 TOY M; R =.25.

PRES (respiratory) (N=1623)
2PRES= 1D TOY M; R =.21.

Note that the R2 values are considerable lower than those obtained for the anthropometry measures. Although terms
like MON1H, S1 and CI explained some of the variation, la~k of fit was indicated and hence the models are presented
in the above form.

This means that the age and seasonal effects are too complex to be modelled with these simple functions. One problem
may be the influence of unusual cases in the analysis. Since the distributions of these morbidity measures are marked
ly skewed, transformations may be helpful. Further work is needed to refine these models.

6. Models for Toddler Food Intake

Two measures of food intake were modelled: daily food intake expressed in kilocalories (kca1) and this measure divided
by weight (kcallkg). The weight used was the estimated weight from the individual toddler regressions nf weight on
age.

Food energy is defined as 9 times fat plus 4 times the sum of protein and carbohydrate. The variable kca1 is obtained
from this measl're by using a proportional adjustment for both interviewer and day of the week effects.

Since a large number of toddlers were breast fed during the course of this study, an additiona. variable carrying this in
formation was used in developing these models:
BF - a categorical variableindicating whether or not the toddler was breast fed during any gi len month. Weaning dates,
rather than information from the food intake records, were used for this calculation.

KCAL (N=1222, the total number of cases)
KCAL= 10 Br' M; R2=.34.

KCAL/KG (N=1036)
KCAL/KG=ID BF M TOY BF*TOY: ~2=.35.

Since very few toddlers were not weane-d by 24 months, additional nms were made for ages 18 to 23 months to further
explore the effects of breast feeding and its interaction with age. For both of the above variables, the models found
were IDBFM.

7. Models ror Infant Weight

Sev~ral mooels were developed for the weight of infants from birth to six months. There appears to be a rather small
sex effccL The growth curve is not linear but is reasonably well approximated as a linear function of (age)o55. This
value was graphically determined using LSMEANS. There is still statistically signifi( ,!'It lack of fit, which is most like
ly due to trying to include the birth weight in the model. A plot of the fitted growth curve WT=2703+242*CAGE)oS5
with the LSMEANS is given in Figure 4.1. Standard errors for the intercept and slope are 40 and 3.4, respectively.

A time of year effect (TOY) is evident, most of which is captured by S1and Cl. The deviations from the above model
with the TOY LSMEANS and the fit using S1 and Cl are plotted in Figure 4.2.
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It can be seen that the average weights fo~ infants are about 200 gram.:; high in May and 200 grams low in October, rela
tive to that which is predicted using age.

8. A Model for Weight of Women during Pregnancy and Lactation

The characteristics of weight changes during pregnancy and lactation are considerably more complicated than the
growth pattems for toddlers and infants. Nonetheless, the same general approach works. The characteristics of the
model agree qualitatively with the analyses presented in the results section on reproduction. The model estimates a
linear gain in weight from about 200 days before binh to the day of birth. This slope is 0.04 kg per day (se=0.OO2).
Then, thele is a drop in weight of 5.9 kg (se=O.32)_ Post-partum to day 200, there is a linear weight loss at the rate of
.002 kg per day (se=0.002). The latter is statistically indistinguishable from zero. The weight at 200 days before birth
is estimate1to be 60.8 kg (se=O.23).

Thus the model contains four parameters for the weight changes over time. The R2 is .95 and there is no significant
lack (If fit. The resulting fit and much of the idea behind the model development are illustrated in Figure 4.3. The
descriptive means are represented by the six stars and the LSMEANS by the circles. The fitted model is superimposed.

I. Relating Food Intake To Function

The above models provide a framework for investigating the relationships between food intake and the functions
modelled. The basic idea is to use the informat;on from the function model and the food intake model as the starting
point for construction of a combineJ model reI, ling the two.

Results of this approach for toddler weight are jiscussed in the results se...ction for toddlers.

Some earlier attempts at modelling used autoregression ideas. Lagged weight (weight the previous month), for example,
was included in the weight model. At the present stage of development, only lagged kcal is being used in the models.

Further work on these models is obviously needed.

J. GraphicalD~

Figures 4.1,4.2 and 4.3 present graphs which are designed to illustrate important features of the models and the model
building process. It is hoped that these plots faci~itate the basic understanding of the data and analyses.

A map of Kalama is given in Figure 4.4. Using the toddlers as a base, average sanitation-hygiene scores were com
puted for each block. See Chapter 4 Section V for details. A!') analysis of variance indicated that there were differen
ces in ulocks. The geographical variation in these scores is illustrated in the graph by differential shading.
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Chapter 5,

RESULTS AND DISCUSSION

I. THE TODDLER: MORBIDITY. GRO"=rH. FOOD INTAKE AND BEHAVIOR

One of the central hypothes~s uf the CRSP involves the relationships between food energy intake, growth, and illness
experience of toddlers during the year from 18 to 30 months of age. Here we will de.3Cribe the sample in tenns of mor
bidity experience, growth, and food intake; then we will describe some of the relationships among these vatiables.

A. Morbidity of Toddlers

As expected, Kalama toddlers experienced a relatively high burden of illness, particularly of infectious diseas~. The
average target toddler experienced 9.7 episodes of illness during the year. Proportionate morbidity by type of illness
is shown in Table 5.1. The single largest contributor to illness in this age group was diarrhea; gastrointestinal illnesses,
chiefly diarrhea. accounted for 34.2% of all recorded diagnoses. Re~iratory illnesses accounted fryr the second largest
proportion, 29.6% of illnesses. Skin infections made up 10.4% of illnesses; ear problems, 2.4%; eye p!'Oblems, most
ly conjunctivitis, 11.4%; fever 9.6%; two percent of diagnoses represented communicable diseases (12 cases of meas
les, eight of chicken pox and five of mumps).

Table 5.1.
Toddlers' morbidity· N = 133

Percent
Number of Duration, days % of total

Diagnosis Episodes x (range) severe morbidity

Skin
Impetigo 59 7.7(3-29) 20.3
Abcess/cellulitis 27 6.0(1-15) 100
Fungal skin infection 11 13.0(3-29) 0
Parasitic skin infection 7 8.0(4-15) 0
Bums 5 5.2(4-7) 0
Soft tissue injury 3 4.3(1-10) 0
Flea bites 3 7.0{5-8) 0
Uncertain 12 7.8(2-31) 15.8

Total skin 134 10.4%
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Table 5.1 continued

Percen(
Number of Duration. days % of total

Diagnosis Episodes x (range) severe morbidity

Eye
Conjunctivitis 121 5.3(1-32) 0
Stye or blepharitis 10 4.5(3-8) 0
Periorbital cellulitis 12 4.0(1-8) 0
Trauma or foreign body 1 2 0
Other 2 6.0(6) 0

Total eye 146 11.4%

Ear
Otitis externa 3 14.0(4-31) 33.3
Otitis media 27 11.3(2-42) 88.9
Trauma or foreign body 1 4 100

Total ear 31 2.4%

Mouth. teeth. gums
Gingivostorrtatit' ') 1 2 0
Thrush 1. 12.0(3-36) 25.0

Total mouth 5 0.4%

Respiratory
Cold 135 5.5(1-32) 28.9 Total URI
Chronic purulent rhinitis 6 1O.8(~15) 50.0 16.5%
Tons111opharyngitis 71 5.4(1-19) 60.6
Bronchitis 151 6.7(1-66) 100 Total LRI
Asthma or wheezing 2 5.5(3-8} 50.0 13.1%
Pneumonia 1.6 6.8(3-15) 100

Total. respiratory 381 29.6%

Digestive
Acute YG:TIitinglgastritis 57 4.1(1-18) 100
Diarrhea 345 4.8(1-37) 65.8
Dehydration 37 4.9(1-15) 100
Jaundice 1 3 100.

Total digestive 440 34.2%

Extremities. Unspecified 6 0

Communicable Diseases
Measles 12 5.9(2-12) 100
Chicken pox 8 4.5(3-8) 12.5
Mumps i 3.0(2-5) 0

Total communicable 25 1.9%

Fever
Without other signs and

symptoms 41 3.8(1-13) 9.8
With other findings 80 3.8(1-10) 100
A.iter immunization l 5.3(4-8) 33.3

Total. fever 124 9.6%
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Table 5.1 continued

Diagnosis
Number of

Episodes
Duration, days

x (range)
%

severe

Percen(
of total

morbidity

Total Diagnosed Illnesses:
Total Illnesses per Child:

1287.0
9.7

~.5(1-66) 57.7

• hlcludes only toddlers with 180 days or more of obcervatioo (69 mAles. 64 females)..

Table 5.2 shows percent of time ill with all illnesses and selected categories of illness. The average percentage of days
ill was 11.3.± 8.3%; the median was 10% of time, and the range from zero to 36.8% of time. Diarrheal and respiratory
illnesses each contributed more than one·third of time ill, a few toddlers had no illness during the time observed and
22.6% had no diarrhea. Twenty-six percent spent kss than five percent of the observed time ill; but almost 300/0 were
ill more than 15%of the time.

Table 5.2.
Time sick with selected iUnesses$

All All Illnesses Diarrheal Respiratory
illnesses Except Skin Illnesses Illness

% Days III (N = 133) (N = 133) (N = 133) (N = 133)

Mean 11.3 9.3 3.6 3.6
Standard deviation 8.3 7.6 4.4 4.3
Median 10.0 7.6 2.1 2.3
Range 0-36.8 0-36.8 0-26.8 0-23.6

% of toddlers with
no time ill 8.3 9.0 22.6 24.8

% with 0-5% time ill 18.0 25.6 53.8 53.4
% with 5·10% time ill 24.1 27.1 15.0 11.3
% with 10-15% time ill 20.3 15.8 5.3 9.0
% with more than 15%

time ill 29.3 22.6 3.8 1.5

• Baeed 011 toddlers with ~ 180 days of obtervation

The data for diarrbeaI illness seem consistent with national figures, although no direct comparison is possible. The Na
tional Control of Diarrheal Diseases Project is following a cohort of more than 10,000 children under two years of age
in five governorates; they report an average of 11 %ofdays with diarrhea (Nasser, 1987). Given that diarrheal incidc!1ce
is expected to decline with age, our figures for about 4% of time in 18 to 30-month- olds seem reasonable. Days with
diarrhea was age related within the 18 to 30 month range, with a clear decline after about 23 months (sa Figure 5.1).
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FigS.I. Relation of morbidity to age in toddlers, least-squares mean percent of day~~ ill for selected lllncs'iCS, adjusted
for individual effect and time of Y¢8l".
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The data presented in FIgures 5.1 and 5.2, and in several later pres<>ntations in this chapter, are in the fonn of "least
squares means". The procedure for deriving Jlese is detailed in the statistics section, but a brief intuitive explanatio
will be given here for the sake of interpretability. The general linear models presented later to test relationships among
the several variables allow I.he calculations of means an~ Slal~dard erron; of the dependent variable conditioned upon
specified independent variables, and simultaneously conditioned upon more than one indepemlent variable if the
analysis so specifies. Thus in Figure 5.1, morbidity is showl; in relation to age controlled for time of year ane for the
"ir,dividual effect" (represented in the model by the subje-..:t's ID number). The individual effect variable controls for
variation due to habitually or average high or low values for that subject Least-square means are calculated as if the
value of conditioning variables were their average value. The associated stand-rod errors are comput<>,d after removing
the variance due to the conditioning variables.

Some illnesses are clearly seasonal. Diarrhea is a summer disease, higher in the period from ApriJ through August and
lowest from Sep1ember through March (Figure 5.2). Pzspiratory infe<.:tions show an opposite trend, with the peak in
November through Fehruary. Measles pP..,a\(s in January-February, as it does in the country as a whole, but affects the
CRSP data less because of the relative small number of cases. September and October are low points for total illness,
with the impact of diarrhea raising total nays sick to their peak in April tluough June and a secondary peak refle-.cting
respiratory illness in November through January.

The four toddler; who died during the st'Jdy experienced morbidity panerns similar to the others, with a relatively higher
proportion of diarrheal illness and of severe illness (Table 5 3).

I

Table 5.3.
Morbidity or toddlers who died (N = 4)

Number of Mean % of Episodes
I Diagnosis Episodes Duration (days) Severe

Cold 1 6 100
TonsiUopharyngitis 1 6 100
Bronchitis 1 8 100

• Vomiting 3 5.3 100
Diarrhea 14 5.4 64.3
Dehydration 5 7.0 100

Fever alone 3 0
Fever with other

• fmdings 1 6 100

Total 27

% of Total
Morbidity

(11.1 %)

(8 1..5%)

(7.4%)
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Fig 5.2. Seasonal aspects of morbidity in toddlers, least-squares mean percent of days ill for selected illnesses, adjusted
for individual effect a.,d age.
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B. Growth of Toddlers..

1. Weight, Length and Weight-for. Length

At the age of 18 months, Kalama toddlers as a group were moderately stunted but not wasted. Thi~ is typical of the
preschool population throughout Egypt and most likely reflects earlier chronic malnutritivn and/or infectious disease
burden, as shown by ule fact that economically advantaged Egyptian children are essentially identical to international
standards for height as well as weight (USAID, 197~). Tables 5.4, 5.5, an1 5.6 present the weights of CRSP toddlers
monthly by age; llibles 5.7, 5.8, and 5.9 show lengths; and Tables 5.10 'nd 5.11 show weight·for-Iength in absolute
tenns, as percent of the median and as mean Z-sc(lfe relative to the internauvoal standards (COC, 1985). At 18 months,
the average Kalama child was at about the 3rd percentile for length, or about 2 standard deviations below the median
of the international standards. The situation for boys and girls was essentially identical in relation to the referenc~

population, with girls' absolute length about 1.5 em shorter than boys. Over the course of the year, there was an in
crease in length-for-age for both sexes relative to standards, to an av~rage Z-score of -1.7. Weight-for-age showed a
less dramatic deficit at 18 months, and a similar improvement over the year, from a mean Z-score relative to interna
tional standards of -1.1 at 18 months to about -0.7 at 30 months. Weight-fOi-height started and fmished me study period
withii1 nonnallimits, but with a slight and steady increase over the year. The mean Z-score started out at approximate
ly zero, and by 30 months was about +0.4.

Table 5.4.
Weight by age, sexes combined

Mean Percent
Age in Standard of Reference Z-Score
Months N Mean (Kg) Deviation (Kg) Median Mean

18 96 9.95 1.43 88.7 -1.07
19 64 10.04 1.17 87.6 -1.18
'VI 7S 10.36 1.60 89.3 -1.01,<.

21 73 10.37 1.47 88.2 -1.12
22 70 10.67 1.40 89.6 ..Q.99
23 78 10.81 1.59 89.2 -1.03
24 63 11.15 1.40 91.7 -0.88
25 70 11.32 1.23 91.8 -0.87
26 77 11.54 1.36 92.1 -0.82
27 61 11.79 1.79 92.7 -0.79
28 78 11.98 1.31 92.4 -0.78
29 87 12.29 1.59 93.3 -0.70
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Table 5.5.
Weight by age, males

Mean Percent
Age in Standard of ReferenC' Z-Score
Months N Mean (Kg) Deviation (Kg) Median Mean

18 53 10.25 1.17 89.1 -1.06
19 37 10.17 1.19 86.7 -1.28
20 38 10.87 1.60 91.3 -0.84
21 34 10.80 1.57 89.3 -1.02
22 32 H.15 1.24 90.8 -0.88
23 41 11.20 1.61 90.0 -0.94
24 31 11.46 1.64 92.1 -0.88
25 36 11.53 1.22 91.7 -0.92
26 38 11.89 1.42 93.1 -0.77
27 28 12.23 1.96 94.2 -0.68
28 44 12.26 1.28 93.1 -0.72
29 44 12.58 1.76 93.9 -0.66

Table 5.6.
Weight by age, females

Mean Percent
Age in Standard of Reference Z-Score
Months N Mean (Kg) Deviation (Kg) Median Mean

18 43 9.58 1.63 88.2 -1.09
19 27 9.86 1.15 88.9 -1.03
20 37 9.84 1.44 87.4 -1.19
21 39 9.99 1.29 87.3 -1.20
22 38 10.27 1.42 88.5 -1.09
23 37 10.38 1.48 88.3 -1.12
24 32 10.84 1.07 91.2 -0.88
25 34 11.09 1.22 91.9 -0.83
26 39 11.21 1.22 91.3 -0.88
27 33 11.41 1.58 91.4 -0.88
28 34 11.61 1.27 91.5 -0.86
29 43 11.99 1.36 92.7 -0.75

166



Table 5.7.
Height by age, sexes combined

Mean Percent
Age in Standard of Reference Z-Score
Months N Me.an (Cm) Deviation (em) Median Mean

18 91 75.98 3.48 92.7 -1.94
\9 56 77.11 3.01 92.7 -1.95
20 69 78.15 3.92 93.1 -1.82
21 68 78.27 3.64 92.4 -2.01
2'2 68 78.92 4.16 92.2 -2.04
23 78 79.74 3.58 92.3 -2.03
24 60 80.02 3.35 93.3 -1.78
25 69 81.09 3.72 94.2 -1.54
26 74 81.23 3.75 93.5 1.70
27 58 81.86 3.94 93.4 -1.72
28 73 82.88 3.41 93.6 -1.67
29 83 83.57 3.58 93.4 -1.71

Table 5.8
Height by age, males

Mean Percent
Age in Standard of Reference Z-Score
Months N Mean (Cm) Deviation (Cm) Median Mean

18 50 76.78 3.10 93.0 -1.89
i9 35 77.19 3.17 92.2 -2.09
20 37 78.75 3.69 93.2 -1.81
21 31 78.70 3.85 92.1 -2.07
22 33 79.95 4.09 92.7 -1.91
23 41 80.33 3.66 92.4 ·1.99
24 30 80.79 3.61 93.7 -1.67
25 35 81.95 3.33 94.6 -1.43
26 35 81.67 3.68 93.5 -1.7:
27 26 82.57 4.02 93.6 -1.67
28 42 83.65 3.32 94.0 -1.56
29 42 84.16 3.50 93.6 -1.65
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Table 5.9.
Height by agt!, females

Mean Percen~

Age in Standard of Reference Z-Score
Months N Mean (Cm) Deviation (Cm) Median Mean

18 41 74.99 3.70 92.4 -2.00
19 21 76.99 2.78 93.4 -1.73
20 32 77.46 4.11 93.0 -1.83
21 37 77.91 3.46 92.6 -1.95
22 35 77.94 4.05 91.8 -2.17
23 36 79.06 3.41 92.2 -2.07
24 30 79.26 2.94 92.9 -1.88
25 34 80.20 3.93 93.7 -J .65
26 39 80.83 3.82 93.5 -1.69
27 32 81.29 3.84 93.2 -1.77
28 31 81.84 3.32 92.9 -1.82
29 41 82.97 3.59 93.1 -1.77

TaMe S.10.
Weight for height by age, males

Mean Percen~

Age in Standard of Reference Z-Score
Months N Mean (Kg) Deviation (Kg) Median Mean

18 50 0.1333 0.012 100.5 0.01
19 34 0.1306 0.012 98.1 -0.27
20 36 0.1391 0.018 103.3 0.32
21 31 0.1380 0.017 102.4 0.23
~2 31 0.1388 0.0~2 102.0 0.19
23 37 0.1382 0.015 101.2 0.09
24 29 0.1405 0.016 101.7 0.03
25 34 0.1420 0.013 101.9 0.07
26 34 0.1 1 'S4 0.014 105.0 0.36
27 26 0.1460 0.018 104.0 0.27
28 41 0.1463 0.013 103.7 0.24
29 41 0.1501 0.016 105.8 0.43
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Table 5.11.
Weight for height by age, remal~

Meall Percen(
Age in Standard of Reference ?:"Score
Months N Mear. (Kg) Deviation (Kg) Median Mean

---------~-
18 41 0.1274 0.019 100.4 0,07
19 21 0.1328 0.009 102.4 0.29
20 31 0.1284 O.OIA 99.0 -0.09
21 36 0,1279 0.014 98.0 -O.n
22 35 0.1300 0.014 99.8 0.01
23 35 0,1332 0.014 100.5 0,08
24 29 0.1370 0.011 102.6 0.23
25 32 0.1387 0.011 102.7 0.19
26 38 0.1386 0.011 102.4 0.17
27 30 0.1413 0.014 103.9 0.30
28 31 Cl.l421 0,012 104.1 0.31
29 41 0.1434 0.013 104.3 034

The figures as presented abov~ mask considerable variability. Using height- for-age a" our most affected measure, at
18 months approximately 24% of CRSP toddlers were below a Z-score of -2.5; approximately 35% ,/ere between -2.5
and -1.5; a:ld approximately 36% were -1.5 or better.

Figures 5.3-5.5 show the least-squares mea 1S and standarcl errvi'S for weight, length, and weight-fClr-length by age, con
trolling for sex, individual effect, time of year. Figure 5.6 shows the trends in least-squares mean Z-scores relative to

the NCHS reference population controlled similarly.

The apt arent change between 23 and 24 months is probably artifactual, since the reference ~)(:JIl~\latiOI1 assumes that
sup~e length is measured until 24 months, and stature from ?A months onward. Supine length was meas!.ll\'-d for CRSP
toddlers throughout the study.

Weight gain in the period 18-30 months was linear for the target sample, and while the intercepts diffei _U ' 1yS and
girls (as expected), the slopes did not. Length, however, exhibited a different pattern. Girls began the study shorter
than boys (although not different in relation to the reference population) but grew more rapidly, ending at 30 months,
a: about the sam(' average length as boys (see F~gure 5.7).
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FIG 5.:r v.-ast-squares mean weight by age, conrrolled on time of year, sex, and individual effect (± SE) n = 892 ob
sexvations
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FIG 5.4. Least-squares mean height by age, controlled on time of year, sex, and individual effect C± SE) n =847 ob
servations
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FIG 5.5. Least-squares mean weight,lheight by age, controlled on time of year, sex, and individual effect <± SE) N ,.
824.observations
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FIG 5.6. Least-squares mean z-scores in relation to reference population, controlled for time of year, sex, and in
dividual effect
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FIG 5.7. Least-squares means for length. controlled for time of year and individual effect
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2. Seasonal Effects

There were clear seasonal effects on growth (see Figure 5.8). While these do not represent velocity curves. they give

much the same infonnation without the problems of subtraction of two measures in a short period of time with dou
bling of technical error. Weight. other things being equal. was greatest in the winter months and lowest in the period
April throug.tt July. This p"ttern. which has been documented in at least one other study in rural Egypt (Afifi. 1985), is
consistent with the hypothesis that diarrheal illness has a major impact on weight gain. Length. controlled for other
factors, is lowest in November and December.

Interpretation of these complex patterns is not immediately obvious. but speculations can be made. Children reaching
the group mean age in January through April were somewhat taller than children reaching that age in the summer and
fall. An effect of time of year is also seen with attained weight at the group mean age. It seems clear that there are
seasonal variations in growth rate which are strong enough to be seen in these analyses of attained weight and length.

C. Food Iptake of Toddlers.

At the time of writing this report, the Egypt project is still resolving problems in its food composition database. Food

energy intakes reported here are based on carbohydrate X 4 + protein X 4 + fat X 9. except for a few foods for which

we have corrected energy value based on laboratory analysis. An interviewer-effect correction has also been incor
porated.

The measurement of food intake was also complicated by the fact that some toddlers were still receiving breast milk

beyond the age of 18 months. The selection of this age period for the CRSP design was a compromise between the
need for complete measurement of food intake (assumed to be possible in all three countries by approximately 18
months) and the need for early measurement of cognitive development The actual situation in Egypt was that a sub

stantial proportion of toddlers still received breast milk beyond 18 months. The cultural ideal is to breast feed until the
second birthday. in accord with Koranic recommendation. In practice, 38% of male target toddlers and /.4% of females
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FIG 5.8. Least-squares mean C± SE) for length, and weight by time of year. controlled for sex, age, and individual ef

fect
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had been completely weaned prior to age 18 months; the remainder continued to receive some breast milk for variable
periods of time after study entry; almost all were completely weaned by age 24 months (see Figure 5.9),

Tables 5.12 and 5.13 show median intakes of non-breast milk energy (kcal/day and kcal/kg/day) by age for boys and
girls by breast feeding status. "Weaning" here is the recorded weaning date, although occasional breast milk may show
up for some children after that date.
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FIG 5.9. Percent of target toddlers who had a food intake measurement in a given mondl who were partially breast
fed by age
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Table 5.12.
Median toddler food intake (non-breast milk), kcal/day

Males Females
Age in Not Yet Not Yet
Months '.V~m1ed Weaned Weaned Weaned

18 959 (21)* 728 (42) 931 (25) 773 (26)
19 925 (25) 763 (32) 978 (24) 815 (26)
20 1078 (29) 819 (25) 999 (27) 1009 (18)
21 988 (32) 847 (20) 1081 (33) 832 (14)22 1052 (42) 925 (16) 1102 (40) 830 (8)
23 1011 (47) 1052 (9) 1154 (43) 904 (5)
24 1156 (46) 847 (9) 1133 (44) 660 (1)
25 1025 (54) 1083 (4) 1041 (39) 908 (2)26 1052 (53) 963 (4) 1346 (46)
27 1062 (55) 1801 (1) 1047 (45)
28 1136 (49) 1026 (1) 1133 (46)
29 1119 (50) 1092 (44)

• CNJ.

T~ble 5.13.
Median toddler food intake (non-breast milk), kcal/kg/day*

Males Females
Age in Not Yet Not Yet
Months Weaned Weaned Weaned Weaned

It{, 86 (16) 68 (36) 98 (23) 78 (21)
19 93 (21) 72 (27) 97 (21) 78 (21)
20 102 (22) 82 (22) 108 (25) 109 (14)
21 94 (26) 71 (17) 116 (28) 84 (12)
22 98 (34) 80 (15) 109 (35) 82 (6)
23 90 (38) 101 (9) 107 (36) 94 (3)
24 107 (40) 133 (8) 104 (35) 65 (1)
25 86 (48) 1~ (3) 102 (34) 83 (2)
26 89 (45) 99 (3) 115 (37)
27 90 (48) 180 (1) 98 (38)
28 89 (43) 95 (40)
29 89 (42) 94 (39)

• Estimated weight based on regression of weight on age for each subject

Table 5.14 and Figure 5.10 show the least-squares means ( Standard Error) for the same data, adjusted for sex and individual effect. Several points are relevant. First., although a few toddlers continued partial breast feeding after age 22months (Figure 5.9), their non-breast milk intakes were essentially identical to that of those who were weaned afterthat time, and the number is too small for adequate comparison. Second. the difference in least-squares means between
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the twO groups prior to 22 ;Jlonths is about i 0 kcallkg/day, indicating a significant conuibution of breast mille to toW
intake at this age.

Table 5.14.
Energy intake of toddlus by age; least·square mil!ans, adjusted for indhidual errect and breast feeding status

Age in Months

18
19
20
21
22
23
24
25
26
21
28
29

Kcal (SE)

839 (31)
907 (32)
990 (33)
971 (34)

1075 (34)
lOBO (35)
Ion (36)
10'25 (37)
1151 (37)
1096 (38)
1084 (39)
1120 (39)

KcaIlKg- (SE)

84 (3)
92 (3)
99 (3}
95 (3)

103 (3)
100 (3)
98 (4)

91 (4)

101 (d)

95 (4)

90 (4)
89 (4)

• Eslima~ weight based or; regressIon 0( weight on age for each subJect
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FIG 5.10. Energy intake from non-breast milk sources for weaned and partially breast fed toddlers (least-squares
meMS controlled for sex and individual effect)
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FIG 5.11. Food intake (non-breast milk) by time of year fen weaned and partially breast fed toddlers (least-squares
means controlled for sex and linear effect of age) -;-
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Food energy intake did not show any major seasonal variation. The general linear model predicting food intake from
sex, age, time of year and breast feeding status accounted for about 50% of the variance, whether kcallday or kcal/k:glday
was the aependent variable. Figure 5.11 shows that for non-breast-fed children, the month of the year had no associa

tion with energy intake. For partially breast-fed children, there appeared to be an increa.~ in non-breast milk: food in
take in September-November, this showed as a significant interaction tenD (breast feeding status versl1'i time of year)
only for the model predicting kcallkg/day. It is of interest to note that September to November is also the period of the
lowest prevalence of diarrhea; it is possible that mothers feel freer to give supplementary foods to the breast fed child
when risk of diarrhea is low.

Various attempts were made to model breast milk intake, in order to lJe able to use food intake data for the whole sample
over the entire year. None was successful as there was no lffiiform pattern of change in non-breast milk energy intake
in relation to weaning date. Therefore, no attempt has been made to estimate breast milk intake in the analytical models
which are discussed in the following sections; rather, the models have included a variable to account for breast-feed..
ing status.

D. Relationships Between YarinbJ.e:s

Within the 3-month periods from 18 to 20 months of age, 21-23, 24-26, 27-29 and over the entire one-year swdy period,
the relationship between food (non-breast milk) energy intake and "growth" (ending versus beginning weight for the
period) was small and not consistent

Bivariate correlations between various pairs of variables result in the inescapable conclusion that girls and boys are, in
this age group and in this community, quite different in many ways (see Table 5.20). We have already seen the dif·
ference in weaning patterns (?igure 5.9). For males, the average energy intakeJ1cg from non·breast milk sources was
significantly negatively related to weight at l4 months (actually to the intercept of the regression line of weight on age);
the r was -.40. Since average kcaJlkg reflects in part the breast feeding Slaws of the child (those weaned earlier have
on the average, highee kcal/kg) we may conclude that those children who had been weaned prior to is months of age
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were generally smaller at 24 months than those who were still partially breast fed. For boys. average k.cal/kg was .sig
nificantly and negatively rew:ted to all measures of average size over the year (height, weight, weight-for-heigh!), while
for girl" there was no relationship between average leal and average size measures.

Table 5.15.
Bivariate correlations between key variables over the entire study period (sexes rombined)

Variables

Average KcalIKg vs Intercep~ of Weight Regressed on Age
Average KcalIKg vs Average Weight Z·score
Average Kcal/Kg vs Average Weight
Average KcalIKg vs Average Height Z-score
Average KcalIKg vs Average Height
Average Kca1/Kp; vs Average Wt/Ht Z-scores
Average Kcal/Kg vs Average Weighl/Height
Average KcallKg vs Socioeconolnic Status
Growth· vs Avemge Kcal!Kg
Growth vs Percent of Days Sick
Growth vs Percent of Days with Diarrhea
Growth vs Household Sizet
Growth vs Socioeconomic Status
Sanitation/Hygiene Score vs Average Height Z-Scores
Sanitation/Hygiene vs Average Weight Z-score
Sanitation/Hygiene vs Socioeconomic Status
Sanitation/Hygiene vs Household Size;
Percent of Days Sick with SES
Percent of Days Sick '),Iith Sanitation/Hygiene
Percent of Days Stck with Household Size
Percent of Days Sick with Average KcalIKg

Correlation
Coefficient (r)'"

-.51

-.49
-.53
-.36

",J9
-,38

-.48
ns
ns
ns
ns

.24
os

.32
-.16

.3S
-.21

ns
ns
ns
ns

• All ooefficienu shown are significant &I p .<05. ThOle in boldface aTe significant 11 p <.001.

t Square I'OOi of number of penoru in the household

; Slope of the line regressing weight 00 age

Growth, dermed 8S the slope of the line describing weight over the study period, was unrelated to average food intake,
average food intake/kg, or to any morbidity variable. I! was, however, positively and significantly related to nousehold
size; ie., children in larger households had better growth.

The sanitation and hygiene s.core w?~ related positively and significantly to average weight and height Z-scores; that
is, taller children came from households with better sanitation/hygiene scores. Sanitation score was related to
socioeconomic status (SES)and to household size with lower SES and larger household size related to poorer sanita
tion scores. Morbidity variables (percent of days ill, percent ofdays with diarrhea and percent of days with respiratory
illness) were unrelated to SES, household size, sanitation score, or average energy intakes.

Since food intake measures were scheduled independently of illness episodes, we may expect that the food intake data
fairly represent intake on sick days as well as on well days. To check this assumption, we compared the percent of days
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sick and percent \if days well in which food intake data were collected (see Table 5.16). Th~ was no difference; al
most 5% of days are represented by food intake, whether sick or well.

Table 5.16.
Days of food intake data by illness, toddlers

Days with No Food Intake Data

Days with Food Intake Data

Total

Chi-square =0.19, P =.66

Day'!
Well

34,980
(95.3%)

1,742

(4.7%)

36,722
(88.6%)

Days Sick,
(any illness)

4,496
(95.1 %)

231
(4.9%)

4,727
(11.4%)

Total

39,476
(95.2%)

1,973
(4.8%)

41,449
(100%)

The relationship of severity of illness to food intake and to other variables was explored if> an analysis which compared
characteristics of toddlers whose diarrhea or upper respiratory illness was uncomplicated versus those with the same
diagnosis who in the same episode developed dehydration or fever (in the case of diarrhea) or lower respiratory infec
tion (in the case of URI's). Table 5.17 displays the comparison. SocioeconQffiic status, sex, and household size were
similar for those children with milder illnesses and those whose illnesses tx:came more severe. Average energy intake
over the pr~eding three months was also not different Weight and height (averaged over the previous three months)
were not different for the two classes of respiratory illness, but was significantly different for diarrheal disease; those
children with more severe illness were lighter and shorter than those whose diarrheal illness was milder. Discriminant
function analyses using average energy intake, average weight. and average height over the preceding three months,
socioeconomic status, sex, household size, and age, correctly classified only 59.7% of respiratory illness and 62.7% of
di.arrheal disease as progressive.
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Table 5.17.
Characteristics or children whooe last eplsoOe or respiratQry or diarrheal disease was uncomplicated vs. those
with progressively severe illne!JS

~-------_._----------------

Average KeaI
preceding :;\ mos

Average Weight (kg)
preceding J mas

Average Length (em)

precedi'1g 3 mas
Average Age (yrsJ

precediilg 3 mas
Socioeconomic Status

Scores

Sex (1 =M, 2 =F)
ill{ Size (pet"sons)

Average Kcal
preceding 3 mas

Average Weight (kg)
preceding 3 mas

Average Length (cm)
preceding ;. mas

Average Age (yrs)

preceding 3 mas

Socioeconomic Status
ScC!"es

Sex (l =M. 2 =F)
HH Size (persons)

• p <.01.

Uncomplicated
(N::21)

1280 ± 545

1l.4±1.2

80.1 ± 3.4

2.2 ± 0.3

3.03 ± .75
1.4±0.5
7.9 ± 2.3

Uncomplicated
(N:=:51)

1102-± .162

11.0 ± 1.4

79.5 ± 3.9

2.0 ±0.3

2.8 ± 1.0
1.5 ± 0.5
7.9 ±2.9

Upper Respiratory Illness.
Progressing to Lower

Respiratory Illness
(N:: jl)

1206 ± 501

11.2 ± 1.7

80.1 ±4.5

2.1 ±0.3

3.03.± .98
1.5 ±0.5
7.0 ± 2.1

Diarrheal Illness
Developed Fever or

Dehydration
(N =32)

1045 ± 389

10.1 ± 1.6

77.5 ±4.8

1.9-± 0.3

2.9_t 1.0
1.6 ±0.5
6.9 ±2.2

0.56

0.52

0.00

0.52

0.00
1.01
1.56

0.58

2.53*

2.01*

1.20

0.66

0.81
1.33

E. Analytical Mode~ Predicting Weight

The variety of multivariate approaches which w('re explored in analysis of the dataset is described in the statistical por
tion of this report. Here we will present results based on the most recent and concise set of analyses. The models start
with the existence of a weight measure at "time 2", defined as any month for which there were food intake data in the
pre~'ious month. Monthly values are defined using a "fuzzy window" of ± 15 days.

We have shown in the previow. descriptive section that individual toddlers entered the stud}" at age 18 ffil.ahs with con
siderable variability in their attained weighL To account for this "individual effect", a subject variable was entered into
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the model as ID number nested within sex. Other factors known to systematically influence weighl are sex, age, and
time of year. Since previous models had shown that there was 00 nonlinear component of the age effect on weight, the
ll-degree-of-freedom variable "Age in Months" was replaced in the model with a variable which de~ribed the linear
effectof age and used only a single degree of freedom. Tune of year was represented by the calendar month.

The above variables were entered flrst; then the model was sequentially built to test the eff<'-cts of other variables. Since
sex, age, size at entry to the study, and time of year together predicted 88 percent of the variance, it was clear that the
impact of other variables was going to be quantitatively minor. The following results indica!e effects ofrelativety small
magnitude: however, the potential cumulative effects on weight must be considered in interpreting their importance.

Table 5.18 begins with the analysis of vllrianc;e data from the model incorporating the variables mentioned above plus
breast-feeding statu!; (weaned or partially breastfed in the previ,ous month) and a breast-feeding x sex interaction tenn.
Neither significantly added to the prediction, and the R2 remained at 0.88.

The next step was to add food intake into the model. Breast-feeding status then became significant; food intake in the
previous month did not contribute signific311tlj. The R2 for the overall model is .89. The addition of a lagged mor
bidity variable (percent days in the previnus month ill with diarrhea) the R2 for the model improved to 0.90.

Table 5.18.
General linear models predicting weight or toddlers

I. Without Food Intake (816 observations)

'I

•

Type I
Sums of

Variaole elf Squares

Sex 1 84.0
ID(Sex) 130 1380.1
Linear Effect of Age 444.5
Month of the Year 11 38.6
Breast-feeding Status 1 1.0

(yes, no)

Sex vs. Breast-feeding 0.03
Interaction

R2 = .88
Root Mean Square Error = .62
Coefficient of Variation = 5.6%

Panu.leter Estimates \± SE of Estimate):
Linear Effect of Age: .23:t. .01 kg
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F

220.0
27.8

1164.7
9.2
2.6

0.1

p.

<.0001
<.0001
<.0001
<.0001

ns

ns

t
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Table 5.18 continued

II. With Food Intake (575 observations)

Variable

SeA
ID(Sex)
Linear Effect of Age
Month of the Year
Breast feeding Status

(yes, no)
Sex vs. Breast feeding

Interaction
Keats/day in Previous Month

R2 =
Root Mean Square Error =
Coefficient of Variation =

df

I
125

I
11
I

1

.89

.61
5.4%

Type 1
Sum:; of
Squares

53.3
963.7
240.4

30.3
2.0

0.4

1.0

F

144.4
20.9

649.2
7.4
5.4

0.9

2.4

p

<.0001
<.0001
<.0001
dXX)l
<.05

ns

ns

Parameter Estimates C± SE of Estimate):
Linear Effect of Age: .23 ± .01 kg
Kcal/day in Previous Month: 0.0001 ± .0001 kg

III. With Food Intake and Percent of Days with Diarrhea in Previous Month (551 observations)

Type I
Sums of

Variable df Squares F p

Sex 1 43.2 133.0 <.0001
ID(Sex) 121 936.5 23.8 <.0001
Linear Effect of Age 1 235.0 719.2 <.GOOI
Month of the Year 11 26.0 7.2 <.(XX)}
Breast feeding Status 1 2.4 7.4 <.01

(yes, no)
Sex vs. Breast feeding 1 0.3 1.0 ns

Interaction
Keats/day in Previous Month 1 0.8 2.5 ns
Percent of Day' in Preyious 1 0.5 1.5 ns

Month with Diarrhea
R2 = .90

Root Mean Square Error = .57
Coefficient of Variation = 5.1%

Parameter Estimates!±. SE of Estimate):
Linear Effect of Age: .24 ± .01 kg
KcalIday in Previous Month: .0001± .0001 kg
Diarrhea in Previous Month: -.32 ± .26 kg

185



F. Models Predictlnll Length and Weiibt.For.Len~

Table 5.19 presents Ole analysis of variance reswts from the best models predicting length and length Z-score. As pre··
viously described, the slope of gain in length was different for girls than for boys, with girls growing slightly fastel'.
This is reflected in the highly significant predictive value of sex even when the sex-adjusted Z-score is the dependent
variable, and in Ole re.tention of significant age by sex interaction tenns in both models. The time of year influence on
length has been dl~scribed; it is significant in both moods. In the Z-score model, time of year is represented by math
ematical functions of the time of year. Both models have R2 values of 0.92; neither food intake variables nor morbidity
variables added significantly to the models.

Table 5.19.
General linear models predicting length of toddlen

1. Best Model Predicting Length,

Type I
Sums of

Variable <if Squares F p.

Sf' 1 307.6 169.3 <.0001
ID(Sex) 146 9713.4 36.6 <.0001 4
Age in months 11 4255.5 212.9 <.0001
Age by Sex Interaction 11 55.4 2.8 <.01
Month of the Year 11 35.9 1.8 <.05

R2 = .92
Root Mean Square Error = 1.35
Coefficient of Variation = 1.7%

Ii. Best Model Predicting Length Z-scores

Type I
Sums of

Variable <if Squares F p.

Sex 1 307.6 167.5 <.OOCll
ID(Sex) 146 9718.4 36.3 <.0001
Linea! effect of Age 1 4231.1 2304.2 dXX)l
Linear effect of Age by Sex 1 21.6 11.8 <.001
Sin tenn of Season 1 1.8 1.0 ns
Cosin term of Season 1 26.3 14.3 dXH

R2 = .92
Root Mean Square Error = 1.35
Coefficient of Variation = 1.7%

Table 5.20 shows prt".dictive model for weight-for-Iength and weight-for-Iength Z·score. R2 values are lower than those
for the models predicting weight and length, .80 and .67 respectively. The effect of sex is small, though significant; in·
dividual effects accounted for the largest share of the variance, with age and time of year contributing small but sig
nificant components. Neither food intake nor morbidity variables added significantly.
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Table 5.20.
Generallin'l~ar models predicting weight.ror.length

I. Best Model Predicting Weight-for-Length.

Variable

Sex.
ID(Sex)
Age in months
Month of the Year

R2 =
Root Mean SqWlre Error =
Coefficient of Variation =

df

1
145

11
11

.81

.008
5.5%

Type I
Sums of
Squares

.01

.12

.02

.01

F

116.8
14.7

36.5
9.4

p

<.0001
<.0001

<.0001
<.0001

II. B~st Model Predicting Weight-for-Length Z-scores

Type I
Sums of

Variable df Squares F p

ill 146 579.6 8.7 <.0001

Linear Effect of Age 1 IDA 22.8 <.0001
Sin Tenn of Season 1 21.0 45.8 <.0001
Cosin Tenn of Season 1 12.7 27.8 <.0001

R2 = .67
Root Mean Square Error = .68
Coefficient of Variation = 460.7%

G. Models Predicting Morbidity

We have used the same general approach to the prediction of morbidity variables, and find that the variables with which
weare working predict only about 25 pel'centofthe variance in days ill; whether we look at total days ill, days ill wi!hout
skin ailments (which are of relatively long duration but low severity), days with diarrhea, or days with respiratory ill·
ness (see Table 5.21). Individual effects, age, and season were thr, only significant contributors to the models; lagged
food intake variables did not add any significant infonnation. Tlte relatively small R2 values and large coefficients of
variation indicate to us that other analytic approaches may be called for. If food intake has an effect, it is through vari·
abies not examined in these analyses.

We emphasize the preliminary nature of these analyses. Previous analyses using the projects food composition databalle
for calculation of energy intake resulted in models for body weight in which food intake had a significant effect. The
use of Atwater factors to estimate food energy may have simply introduced enough "noise" to eliminate an effect. Fur
ther analytical efforts are obviously called for after the food composition database has been finally revised.
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Table 5.21. continued

IV. Dependent Variables: Percent of Days III with Respiratory Illness

Type I
Sums of

Variable elf Squares F p

ID 148 3.1 2.1 <.0001
Month of the Year 11 0.6 5.3 <.0001
Age in Monfhs 11 0.1 1.1 ns

R2 = .21
Root Mean Square Error = .100
Coefficient of Valiation = 282%
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H. CopitioQ and Behayior or Toddlers

1. Descriptive Statistics

The descriptive statistics for the toddlers performance on the Bayley Mental Scale, Bayley Motor Scale, Uzgiris-Hunt
Subscales, Toy Play Codes, and Infant Behavior RlX:ord are shown in Table 5.22. The data shown in Table 5.22 indi
cate that, for the Bayley Mental Scale, although the raw scores are below US norms, there is a steady increase in Bayley
raw scores over age levels, as would be expected. A similar increase is shown for the Means and Foresight subscales
of the Uzgiris-Hunt. However, the object pennanence subsca1e ot J'ie Uzgiris·Hunt shows little change from 18 to 24
months. This cannot be attributed to a ceiling effect, since the mean number of items passed is well below the ceiling
for this scale. These results suggest limited change in the development of recall memory for Egyptian toddlers between
18-24 months.

For toy playa decrease in manipulative and exploratory play and an increase in relational, functional and symbolic play,
from 18 to 30 months were expected. However, as shown in Table 5.22, little age change in the toy play codes is shown
across the three age periods. The overwhelming majority of Egyptian toddlers toy play behaviors involve simple
manipulation of objects.

In terms of the Infant Behavior Record within the Egyptian sample there appear to be no systematic age changes in per
son or examiner responsivity, cooperativeness, tension, reactivity, energy, or gross motor COOhtination. 'There was a
sharp increase in cooperativeness from 24 to 30 months for this sample and a decrea.~ in fearfulness after 18 months.
lbere was also some decrease in activity after 18 months as well. As might be expected there is a slow increase in fine
motor coordination from 18 to 30 months (lower scores me.an better coordination). The scores for responsivity to ex
aminer, attention and activity level appear to be congruent with scores obtained by US toddlers of the same age. The
Egyptian sanlple is higher then U.S. norm in cooperativeness at ages 18 and 24 months but not at age 30. The Egyp
tian sample is higher in fear at age 18 months, but is relatively congruent with US nonns at 24 and 30 months. Similar
ly, the Egyptian sample is at the US level in person responsivity at 18 to 24 months, but is clearly lower in responsivity
at 30 months. Reactivity clearly is lower in the Egyptian sample at all age levels.

In tenns of sex differences, there is little evidence for sex differences on the Bayley Scores, or on the !hree Uzgiris
Hunt Subscales. On the toy play measure, males show consistently more functional play at 18 - 30 months than females
(males: 18 months 10%, 24 months 11%, 30 months 12%; females 18 months 7%, 24 months 8%, 30 months 8%). AI
tllOugh there are few differences at 18 and 24 months, males show more exploratory behavior at 30 months (males 11%,
female 6%). In contrast, females consistently show more social interadons in their toy play from 18 through 30 months
(males 18 months 8%, 24 months 12%, 30 months 7%; females 18 months 20%, 24 months 13%, 30 months 12%).
Similarly, females show more nonresponsive behavior to toys at 30 months (males 0%, females 4%).

For the mR again there are few observed sex differences, except on two subscales. Specifically males show more fear
at 18 months (males 5.17, females 3.64). Males are consistently higher in activity from 18 to 30 months (males 18 months
5.46,24 months 5.14,30 months 5.42; females 18 months 4.48,24 months 4.41, 36 months 4.16). These differences in
toy play behavior, on functional and social behaviors, as well as the mR activity differences are congruent with what
has been previously reported in the US literature in tenns of sex differences.

Comparisons were also made between breast fed and non breast feU toddlers at 18 and 24 months (there were no breast
fed toddlers at 30 months). The only noticeable differences between the groups were on the Toy Play and ffiR measures.
For the toy play, the breast fed children at 24 months showed more exploration, more manipulation, and less relation
al and social play. That is, breast fed children at 24 months showed more lower level play behavior and less higher
level play behavior. Howevex, the generalizability of these results must be severely restricted given the very small num·
ber of breast fed babies at 24 months (n =4 babies). Similarly, on the mR, breast fed babies showed higher person
responsivity at 24 months and lower cooperativeness at 24 months. Again, these differences must be qualified, based
on the fact tba1 the sample size was only two infants.
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Table 5.22.
Menn cognitive and cognitively related performance of total samp~ or E'gypan toddlers at 3 age levels

Age

Measure 18 24 30

Bayley Mental
(# items passed) 126.97 138.59 146.42

Bayley Motor Na Na Na
Object pennanence

(# items passed) 1I.l3 1l.65 Na
Objects as means 1.92 8.00 Na
Forr.sight

(# items pawA) 3.51 4-.26 Na
Toy Play: (%)

manipulative play .53 .53 .54
Exploration .10 .09 .09
Relational play .11 .10 .13
Functional play .08 .09 10
Symbolic play .01 .m oJl
Social play .12 .12 .09
No play behavior .02 .02 .02
Infant Behavior Record:

(raw score)
Person responsivity 5.36 5.71 5.57
Examiner responsivity 3.46 3.32 3.75
Cooperativeness 5.78 5.32 6.38
Fearfulness 4.58 2.61 2.48
Tension 3.67 3.23 3.18
Activity 4.97 4.78 4.79
Reactivity 5.23 5.52 5.64
Energy 3.16 3.20 3.26
Gross motor coordination 2.84 2.61 2.60
Fine motor coordination 2.79 2.66 2.48

Na - data collected but not accepted as usable for analysiJ; funher error checkinS in pro&ICU-.

The descriptive statistics for the observational scores, encompassing both ecological setting, caregiver behaviors
towards child and child environment interactions are shown in Table 5.23.

Results shown in Table 5.23 indicate little change across this 12 month period in the number of persons within 5 feet
of the child (a measwing ofcrowding), nwnber of vocalizations directed to the child, parental nonresponse to the child's
vocalization, amount ofnonresponse to the child's distress, and lhe.nwnber ofvocalizations emitted by the child. Across
this 12 month period there is a decline in the amount of time the mother or the caregiver is within reach of the child,
the amount of tixile the child is either in 311 irritable or a sleepy state, amount of time tile child is inside the home, amount
and duration ofphysical contact, amount of nonverbal response to the child's vocalization, the time ofparental response
to distress, and the amount of distress shown by the child. In contrast, over 12 months there is an increase in the amount
of social and object involvement shown by the child, the amount of time the child is in active alert state, the amount of
time the child's location is outside of the home, the amount of verbal response to the child's vocalization, and the amount
of time there is no designated caregiver ncar the child.
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In terms of sex differences, the results indicate a slower increase for both ')()Cial and object involvement for females

from 18 through 30 monlhs (male social involvement went from 49% 10 61% from 18 to 30 months, while female social

involvement went from only 505 to 53% during this time period; similarly, male object involvement went from 45% 10

57% while female object involvement went from 45% 10 49%). This may be in part be related to sex differences in
location, in that males showed a sharp increase in the amount of outside the home time (20% to 32%), while female

showed little increase (20% 10 22%) between 18 . 30 months. The oifference in location may also reflect the fact that

males showed a relatively sharper decline in the percent of time there was an adult caregiver close 10 the child (male

child 78% to 70%) as opposed 10 very little decline for f~males (81% 10 79%) from 18 - 30 months. Finally, the num·

bel' of child vocalizations between 18 and 30 months indicated a 1ecline in the number of vocalizations for males (10.74

to 2.74) and an increase for females (8.27 to 9.10).

Table 5.23.
Observational database for Egyptian toddlers and their caregivers

01 01

93 99
03 01
01 00

646.31 247.45

317.73 84.54

41 28
37 43
00 00
00 00
20 27

00 00
00 00
00 00
00 00
49 57

45 53

t

Behavioral category

# persons near toddler per session

% time mother within reach of child

per session

% time other caregiver within reach

per session

% time adult caregiver per session
% time sib caregiver per session

% time no caregiver per session
% time child in specifiC locations

per session

Own home - inside room

Own home - courtyard

Neighbors - inside room

Neighbors· courtyard

Outside - near own home

Outside· near street

Outside - far street

Outside - fields

Outside - Clinic

% time child involved with persons

per session

% time child involved with objects

per session

% time child in behavioral state

per session

irritable
active-alert

passive

sleepy

Total # of physical contacts with

child (cross six month time block)

Average duration of physical

contact with child (in seconds)

18-23 months

88

79
17

3
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24-30 months

3.62
56

71

72
18
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Table 5.23. continued

Toddler aiCs
Behavioral category 18-23 months 24-30 months

Total # of physical contacts where
adult not doing other activities 319.54 48.44

# child vocalizations per sessions 8.70 8.89
# spontaneous adult vocalizations

to child per session 10.24 12.49
% child vocalizations per sessions 27 25

not responded to

% child vocalizations per session
responded to physically 29 23

% child vocalizations per session
responded to verbally 36 46

# incidents child distress .27 .16
per session

% incidents child distress not
responded to per S(;SSioo 02 0'2

Average adult response time to
distress (seconds) per session 110.71 87.30

% ineffective response to
child distress per session 06 02

2. Relation or Food Intake to Outcom.:'~Do high~r levels or food intake relate to higher levels of cognitive perfor
mance and more optimal behavioral patterns?

Food intake, expressed as both total kcals rf intake and kcals per kilogr:·)rn of intake from 18 to 23 and from 24 to 29
months were correlated with the cogni:iv~ and observational outeome Hleasures de~ribed earlier. Five percent of the
correlations between food intake and outcome were statistically significant. These significant correlations are shown
in Table 5.24.

Ahhough the correlations between food intake and outcome are sparse, the directionality of these correlations are
generally consistent with the hypotheses noted above. Specifically, higher levels of food intake between 18 and 23
months are positively associated with more person involvement, object involvement, and amount of language shown
by the toddler during this period. Similarly, higher levels of food intake between 18 and 23 months are also positively
related to Bayley Mental Performance, as well as reactivity, as scored on the Infant Behavior Record, and amount of
functional play shown by the toddler at 30 months of age. The only resuliS inconsistent with the hypotheses described
above are shown in regard to measures of the child's location (a proxy for activity level), with results indicating that
more time spent inside the home from 24 to 29 months (low activity) is negatively associated with intake during this
time period (as would be predicted), but is positively associated with intake from 18 to 23 months. The negative cor
relation between location outside the home (high activity) from 18 to 23 months and food intake from 24 to 29 months
may suggest that more active toddlers are less often available to be fed by caregivers.
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Table 5.24.
Signincant correlations between food intake and cognitive and behavioral outcome parameters

Outcome

Bayley Ment&l - 30 Months
IBR-reactivity-30 Months
Functional Play - 30 Months
Person Involvement

18-23 Months
Object Involvement

18-23 Months
Amount ,;hild

vocalization 18-23 Months
Child location-Outside

home 18·23 Months
Child location inside

home 24-29 Months

• p<o.os,
t p<O.CB.

Kcal
18-23
Months

.36'"

.29'"

.32*

.20*

Food intake.
Kcal
24-29
Months

Kcal/Kg
18-23
Months

.21*

.19*

Kcal/Kg
24-29
Months

-.24*

-.24*

While the above data would itldicate some relation between food intake and outcome, the meaning of the results shown
in Ta'iJ~e 5.24 must be considered in terms of other potential influences on outcome variables, which may covary with
intake. Specifical1y, although analyses of our toddlers data indicates no relation between food intake and either mor
bidity or anthropometry, there were a number of significant correlations between food intake and quality of the toddlers'
rearing environment (6% of the manu significant). Summarizing this data, our results suggest that lower levels of food
intake are associated with mort. caregiving by sibs rather than adults and by hiBber use of physical contact stimulation.
Higher levels of toddler food intake are associated with more nonresponsivity to toddlers vocalization and lower levels
of nonverbal and verbal responsivity by caregivers to the toddlers vocalizations. To the extent that the rearing environ
ment is associated with outcome measures (as wiu be shown below), these results suggest \.hat the impact of food in
take upon toddler outcome can not be considered in isolatior. from the quality of the toddlers' rearing environment

3. Anthropometry and Oukome: Of' de8vier and/or taller children have higher levels of cognitive performance
and more optimal behavioral patterns?

Results indicate that 6% of the correlational matrix for anthropometry was significant These data are shown in Table
5.25. The results shown in Table 5.25 indicate a consistent relation between height and Bayley mental development
scores, with height at both 18 and 30 months being positively related to the level of mental development at these same
ages. There was no consistent relation between anthropometric indices and performance on the IPDS. In terms of the
Infant Behavior Record, for those mR scales that could be reliably SCQred, weight at 24 months was positively related
to the child's person responsiveness, while negatively rela~ to examiner responsivity during the S3JJle age period. This
pattern suggests that heavier children are more comfortable with familiar persons but have a greater fear of strangers
than children who are lower in weight TIle above reSults also indicate that height at 30 months was positively related
to person responsiveness at 30 months. Anthropometric measures were generally unrelated to toy play beha,,.ior.
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Table 5.25.
Significant correlations between anthropometry and cognitive and behavioral outcome paremeters

..

AntbropometJy
Outcome Weight 24M Weight 30M Height 24M Height 30M 4

IBR - Person
Responsiveness - 24M .38·

IBR - Examinez
Responsiveness - 24M -.37

IBR - Person
Responsiveness - 30M .34'"

Symbolic Toy Play - 24M -.40·
Person Involvement

18·23M -.38'"
Object Involvement

18 - 23M -.37* -.49*
Object Involvement

24M-29M -.42*
Amount Distress 24M - 29M .34·
Amount Vocalization 24M - 29M -.32*

• p<.os

In tenns of the relation between anthropometric variables and behavior, the results again support the existence of a bi
directional effect between child behavior and physical indices. Specifically, the results indicate that childn n who are
less person and less object involved from 18 to 23 months weigh more at 24 months; similarly, children who are less
object involved from 24 to 29 months show higher weights at 30 months. TIlese results may be due to a heavier child
being more passive than a leaner child. Interestingly, children who are more distressed from 24 to 29 months also are
found to weigh more at 30 months. In addition, children who are less vocal from 18 to 23 months weigh less at 30
months.

4. Relations or Morbidity to Outcome: Do Children with higher IeveL'i of morbidity, have lower levels or cogni
tive perrormance and less optimal behavioral patterns?

Relations between morbidity and outcome were generally scattered and inconsistent. Overall, only 5 % of the matrix
was found to be s~tistically significant These data are shown in Table 5.26. In general, morbidity was unrelated to

cognitive performance, though there was a negative relation between the number of sick days between 18 and 23 months
and Bayley MDI performance at 24 months. Similarly, there was little relationship between toy play and morbidity.
The most consistent relations are found with the behavioral outcome data. with results indicating that morbidity (whether
defined as total amount of morbidity or in terms of a specific illness) is associated with children being less often in an
active alert state and more often in a passive state. These results are also consistent with the significant relations found
for the IBR, which indicate that diarrhea from 24 t:'1rough 29 months is negatively related to IBR person responsivity
at 30 months. In interpreting these data, it must be emphasized that neither observations nor tests were done at a time
when the child was acutely ill.
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Table 5.26.
Significant correlations between morbidity and cognitive and behavioral outcome parameters

Morbidity
# sick days # non-skin Respiratory Diarrhea

sick days
Outcome 18-23 24-29 18-23 24-29 18-23 24-29 18-23 24-29

Bayley MDI-24 -.28*
IBR-Person

Responsiveness-24 .25*
IBR-tension-24 .25*
IBR Person

Responsiveness-30 -.31 *
Exploratory Play-24 .28*
Functional Play-30 .32*
Object Involvement 18-23 .23-
Active Alert Slate 24·29 _.3S t .. j4t -.21* •.26t

Passive State 24-29 A2t Al t .32 t AOt

• p<.05
t p<.OI

5. Interaction Variables and Outcom.:: Do characteristics of the child's rearing environment relate to level of
cognitive performance and behavioral patterns?

Intercorrelations between mt>,asures of the child's environment and the cognitive, play, and temperament measures are
sparse and inconsistent (approximately 4.5% of the matrix was statistically significant). These results are shown in
Table 5.27. Results shown in Table 5.27 indicate little relation between environmental measures and 24 month Bayley.
However, there are a number of relations found between environment and 30 month Bayley, with the direction of these
relations being consistent with data reported in the United States. Specifically, 30 month Bayley is found to be nega
tively related to the number of persons close to the child between 18 and 23 months (a measure of crowding) and posi
tively related to the mother within reach of the child between 24 and 29 months. There was also a trend for the number
of vocalizations to the child to be positively related to 30 month Bayley Mental Scale (r =.26 .10> P > .05).

Table 5.27.
Significant correlation between environmental factors and cognitive, exploration, and IBR outcome
parameters

Environmental
factors

1# persons 18-23
Sib caregivers 24-29
No caregivers 28-23
No caregivers 24-29
Caregivers within reach 18-23

Bayley
MDI-24

Bayley
MDI-30
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Outcome Parameters
IPDS IPDS
Pennanence-24 Foresight-24

.40*

-.26*

IPDS
Means-24

.30*
-.34t



Table 5.27. continued

Outcome Parameters
Environmental Bayley Bayley IPDS IPDS IPDS
factors MDI·24 MDI-30 Permanence-24 Foresight-24 Means-24

Caregivers withiIl reach 24-29 .213·
Mother w;thin reach 18-23 .30'l' .30*
Mother within reach 24-29 .36*
Amount physical contact 18-23 .35* .32*
Contact only 18-23 o36t
Contact only 24-29 .28*
# vocalizations 18-23 -ASt
No response to

vocalizations 18-23 030* _.37t

No response to

vocalizations 24-29 -.34* .42t

Non verbal response to

vocalizations 18-23 .27*
Non verbal response to

vocalizations 24-29 -.28* -.28*
Verbal response to

vocalizations 24-29 1""*... .Jk

No response to distress 18-23 -.28·
No response to distress 24-29 -.25·
Effectiveness response to

distress 18-23
Effectiveness re:>ponse to

distress 24-29 -.30· .35*

Simple Manipulative Relatio(1a~ Symbolic
r:."'y-24 Exploration-24 Play-24 Play-24..~.---_.

# persons 18-23 .31·
Contact only 18-2~ .29'"
No response to

vocalizations 18-23 .29*
Effectiveness response

to distress 18·23 .29*
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Table 5.27. continued

Environmental IBR Person IBR IBR IBR Socia!

factors Responsive- Fear Tension Reactivity Exploration Play

ness 30 30 30 30 30

Adult caregivers 24-29 -.34* -.29* .47t

1,;'0 caregivers 24-29 .34· -.27· .32·
Contact only 24-29 -.29*
# voc.alizations 24-29 .32*
No responre to

vocalizations 24-29 .32*
Non verbal re&'pDnse to

vocalizations 24-29 .28*
Effectiveness response

to distress 24-29 -.28* .27* -.28* .40t

• p<.05
t p<.Ot

While object penr...mence was found to be highly relHted to environmental variables, the directionality of the relation
ships was surprising in a number of instances. Specilica11y, consistent with previous research, the degree to which the
caregiv,-r or the mother w,:,!,e i~ reach of the child between 18 and 23 mo~ths was positively related to object pennanence
at 24 months, while object pennanence at 24 months was negatively relate.d to the amount of time there was no caregiver
near the child. However, surprisingly, 24 month objf'A:t permanence was also found to be positively related to the num
ber ofpersons between 18 and 23 months, positively related to physical contact variables during this time, and positive
ly related to nonresponse to vocalization between 18 and 23 months. These latter results were smprlsing in that US data
has consistently shown that crowding is negatively related, physical contact is positively related only bl the flI'St year
of life and nonrespoose to vocalizations are negatively related to cognitive outcomes. A similar situation is shown with
the Development of Means. Consistent wifh earlier research, both mother and caregiver within reach between 18 and
23 months are positively related to Means performance at 24 months. Similarly, the effectiveness of response to the
chilci's distress from 18 to 23 months (a measure of caregiver sensitivity) is positively related to Means at 24 months,
while the degree of nonresponse of the chilo's distress betweerl 18 and 23 months is negatively related to 24 n.OllIDs
Means. However, paradoxically, 24 month Means is found to be positively related to the number of persons, positive"
Iy related to amount of physical contact, negatively related to number of vocalizations and negatively related to the
amount of verbal responsivity to the child's vocalizations bet\leen 18 and 23 months.

For the Infant Behavior Record environmental variables are unrelated 1.0 Infant Behavior Records at 24 months. The
results shown do indicate that the level of fear shown dwing testing at 30 months is negatively relaled to the number
of adult caregivers and to the number of times the child does not have a specific caregiver from 24 through 29 months.
Tension at 30 months is positively related to the number of adult care~vers, but is also positively reJ.a1ed to the lack of
a designated caregiver from 24 through 29 months. Tension is also positively related to nonverbal response to child's
vocalization between 24 and 29 months. Reactivity is found to be positively related to response to vocalization and
negatively related to effectiveness of response to distress from 24 through 29 months. The above results also indicate
that the number ofadult caretakers between 24 and 30 months is negatively relat.ed to person responsivit" at 30 months,
while lack of designated caregiver is ~sitively related. The amount of physical contact be\ween 24 &nd 29 months is
negatively related to person responsivity at 30 months, as is effective response to distress. The relation between en
vironmenw characterIstics and toy play behavior were generally scattered and inconsistent
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The most consistent relations are shown between environmental characteristics and behavioral outcomes for toddlers
(10.8% of this matrix was significant). Because of the large and complex pattern of results, only the most consistent
relations will be swnmarized in the text. Specifically, the results relating rearing environment to toddler behavior in
dicate that four dimensions of the rearing environment appear to be most consistently related to toddler behavior. These
are caregiver proximity, amount of tactual kinesthetic stimulation, amount of vocalization directed to the child, and
responsivity of the environmen~ to the child. In tenns of caregiver proximity, the more often the caregiver is closer to
the child, the less likely the toddler is to vocalize, be outside the home (activity), or be showing distress. In terms of
tactual kinesthetic stimulation, the more often the child is picked up or handled, the less time the child is found to be
in ...olved in objects, the less time the child is found to be in an alert stale, and the more often distress is shown. This
pattern of resulw may suggest caregiver responsivity to the child's behavior, rather than tt.e environment influencing
the child's development. In terms of caregiver vocalization, congruent with data from the United States, the more often
caregivers vocalize to the child, the more often the child is involved with both persons and objects in its environment.
the more often the child is found to be an alen state, and the more vocalizations are emitted by the child. In tenns of
cesponsivity, again the results are congruent with data from the United States. Specifically, the more often caregiyers
are responsive either to the child's vocalization or to the child's distress, the more the child is found to be involved with
persons and objects in its environment and the more the child is found to vocalize. Conversely, the less often caregivers
are responsive to the child, particularly in tenns ofdistress, the more often the child is found to show distress. It is also

worth noting that the results for responsivity also indicate the importance of appropriate responsivity. Specifically, the
more often caregivers re5JX>nd to the child's vocalizations by nonverbal responses, the less vocalization and the less in
volvement in its environment are shown by the child.

6. Discussion or Findings

In tenns of the overall question raised by the CRSP, the project results do indicate a low but consi~tent relation between
food intake and cognitive-- behavioral development during the toddler period. However, the nature of the results are
quite comr;lex. suggesting that the relation between food intake and toddler development is not a simple one, and per
haps raise more questions then they answer.

As has been repeatedly noted in the literature (Brozek, 1978; Rush 1984) low food intake rarely occurs in isolation.
Rather, available evidence indicates that low food intake is pan ofa system of risk factors, including an increased pr0b
ability of morbidity and inadequate psychosocial environment All of these covarying risk factors, both singly and in
combination, have the potential to retard development While the present results indicate no relation between food in
take and morbidity, the present results do indicate a relation between food intake and indices ofthe adequacy of toddlers'
psychosocial environment The fact that measures of food intake and measures of critical environmental factors (ie.,
responsivity) covary, plus the fact that both food intake and environment predict a common set of outcome variables
(Bayley scores, vocabulary, activity) makes it difficult to summarize results with a sin~le statement about the relevance
of food intake to outeom~. Statistically, it is possible to use partialling techniques to make a statement about unique
variance accounted for by specific predictors but, as has been ar~lled (Scarr, 1985), such approaches, while statistical
ly correct, may give an oversimplified few of the phenomenon under study, when risk factors naturally covary. This is
particularly true when one is considering future re&arCh or when planning interventions. For a multidetennined out
come, one cannot simply focus on just one aspect of the risk system (ie., food intake) and ignore the contribution of
other predictor variables. Rather, as will be noted below, it is critical to go beyond univariate causal models to develop
multidimensional process models, if we are to be successful both in future research and intervention.

A second aspect of this complexity has to do with the differential relation between predictors and the specific outcome
variables used. Specifically, our results indicate that for the IPDS, the only consistent predictors involve environmen
tal variablp,;. For toy play measures, the only consistent predictor is morbidity. The fact that certain predictors appear
to be uniquely related only to certain cognitive or behavioral outcome dimensions is not a new finding even in the nutri
tionalliterature. Prior research from the Bogotta intervention project (Waber et aI., 1981) indicates that nutritional sup
plementation primarily affects motor development, as compared to educational intervention which appears to uniquely
affect early language development. These earlier data, plus the present pattern of results, su::,gest that the researcher
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must specify what aspects of outcome are being considered. Not all a.<;pects of development appear to be influenced
by specific predictors.

A third complexity shown in om results has to do with the nature of food intake per se. Traditionally, food intake has
been treated primarily as a matter of availability of resources, and to some extent, household or cultural practices.
However studies done both in Africa (DeVries,1984) and in the United States (Carey, 1985) suggest that child charac
teristics may influence how often or how adequately the child is fed. The present data also illustrate the importance of
child characteristics on food intake, in terms of indicating that more active infants receive less caloric intake than in
active infants. These results indicate that focusing just on food intake in isolation, without consideration of child charac
teristics, may lead to potentially misleading results about the relation of food intake to outcome. For example, if an
outcome factor like activity is stable across time, thell suggesting a causal relation between food intake and outcome,
based on only one time point, may be misleading. This relation at a given point in time may be due less to food intake
than to earlier activity influencing both subsequent food intake and later activity.

The necessity for considering child characteristics as potentially determining food intake strongly emphasizes the need
for future, longitudinal research in this area, both for research purposes and for intervention. To t..'1e ex.tent that food
intake Lli influenced by child characteristics, il is importanlLO map the relation between characteristics and intake across
time. Such a longitudinal strategy couId not only illustrate the process wherein child characteristics are translated into
differences in intake, but could also illustrate how this longitudinal relation ultimately leads to variability in outcome.
Similarly, u longitudinal strategy could also be useful for intervention, in terms of telling us which infants are at risk
for low caloric intake within a given setting, due to specific characteristics possessed by at-risk children.

A higitudinal research design would also help to answer other questions raised by the present results. For example,
our results indicate that morbidity was consistenlly ielated to the child's behavioral state, with only tentative relations
i.O cognitive performance. It rould be hypothesized that a child who is in a less active, more passive state would, over
time, begin to show decrements in cognitive performance due to less ir.volvement within the environment. Thus, over
time there may be a relation between morbidity and cognitive performance, mediated by the child's state; this relation
would not be revealed except during a longitudinal study relating morbidity to outcome.

Besides emphasizing the need for more longitudinal research, the present results also strongly support the importance
of utilizing more complex process analyses to deal with roth the multidetermined aspects of development as well as
the potential interrelation among predictors, as these influence outcome. Whik our results suggest some potential uni
que influences for specific predictors witll specific outcomes, for the most part, outcomes appear multideterrnined.
Given the complexity of potential relations, it seems clear that no single causal model will be adequate to encompass
the relation between predictors and outcome, though this assertion is obviously open to empirical test An example of
how more complex analytic models might be used are shown in Figures 5.12 through 5.15. In developing these
hypothesized causal models, a distinction was made between measures of performance (the child possesses the specific
ability under study but., for a variety of reasons, is prevented from using this ability) versus competence (defined by
wh~ther or not the child actually possesses the specific ability under study). Hypothetically, sets of different predictors
should relate to performance versus competence outcomes.

Figures 5.12 and 5.13 refer to competence scores (the Bayley Mental Score), with Figure 5.12 being a causal model
derived from the Egyptian data set llIior to looking at the results presented in this repon. Model 2 is an extrapolation
from the Kenya data set to Egypt, as a means of determining the degree to which there is cross-country tit. Models 3
and 4 refer to performance measures (child language), with model 3 based on an hypothesized relation between predic
tors and child language in the Egyptian data set prior to looking at the results. Again, model 4 is a generalization from
the Kenya results to Egypt
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The utilization of such conceptual models can be envisioned in two ways. First. there is 1M question of goodness of
fit. That is, to whaldegree do the observed results actually relate to what has been hypothesized. This would be done
by comparing the goodness of fit for models I and 3 wit~' the actual results. The results of this type of analyses can be
used to determine whether tenns need to be added or subtracted to the specifiC model, as well as specifying how relevant
predictors relate both to each other and to outcome.

The models shown in Figures 5.13 and 5.15 can be used to test the generalizability of relations found in Egypt to other
cultures. To the extent that the Kenya model fit the Egyptian results tells the researcher the degree to which predictor
outcome relations can or cannot be generalized across cultural c~ntexts. From the data set presented in this report. the
present results suggest that cross-culbual generalizability may be somewhatlirnited. For example, previous research
on the relation between child characteristics and child intake in Africa (Dt.Vries,198c1.-) suggests that in Africa, more ir
ritable children appear to be fed more, whereas the present results suggest that in Egypt no such relation appears. Similar
ly, comparison of environment development relations between Egypt and the United States suggest that certain factors
such as crowding, which are negatively related to development in the United States (Wachs & Gruen, 1982), appear to
be unrelated to development in Egypt

To the extent that results do not generalize across cultures, there are critical implications for both future research and
intervention. In terms of research it will be important to specify how cultural differences mediate prediction-outoome
relations. For example, there is greater use of sib care and greatel population density in Egypt than in the United States.
This may lead to either adaptation by the child to crowding in Egypt or to cultural pressures on sibs and other people
to help younger children.

In tenns of intervention, to the extent that there are valid cross-cultural differeoces, a simple intervention strategy lTIay
be of only limited utility. Rather, specific intervention str:Uegies may need to be tailored for specific cultural contexts
to maximize the relevance of interventions for outcome.
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ll.. PREGNANCY AND LACTATION OUTCOME

The principal pregnancy-infancy hypothesis of Nutrition CRSP is that food intake during pregnancy/lactaLion influen
ces the infant's endowment at birth and during the nrst six months of breast feeding. Also, that maternal food intake
affects maternal activities for sanitation and child care, which in tum affect the morbidity and development of the in
fant. This section describes the study population of pregnant and lactatin~women and their infants. Retrospective data
for prior reproductive outcome and prospective data for food intake, anthropometry, and morbidity experience over the

2nd and 3rd trimesters of pregnancy and the frrst six months of lactation are shown. Anthropometry. morbidity, and
supplementary food intake data of the infant are described from birth to six months of age. Finally, interrelationships
among these variables were exan1ined according to the proposed model for pregnancy and lactation outcomes shown
in Figure 5.16.

A. Descriptioo or Sub jects

1. Age Bod Reproductive History

Descriptive data, whether summarized for 104 pregnant women who comprised the study population (Table 5.28) or

for a subset of 63 women for whom longitudinal anthropometry data were available. were remarkably similar. Data
for the larger group are described here. Mean age of the pregnant women was 25.9 ±5.9 years, and most women (57.7%)

were between the ages of 20 to 30 years. Among the women who were outside this age range. more women were 30

years or older (27.9%) than were less than 20 years of age (14.4%). The youngest individual in the study was 17 years
of age. The mean birth interval ofthe& women was 29.5 ±9.9 months and most (60%) were between 18 and 30 months.

One-third (33.6%) of the women had birth intervals of 30 month,~ or greater, and only 6% had intervals of less than 18
months. Mean parity was 4.0 ± 2.8 and only 8% of the study population was primigravid. Almost one-half (49%) of
the women reported four or more pregnancies prior to the present one and about one-fourth (23%) reported seven or
more pregnancies. Approxll1ately 60% of the wOI11en who were interviewed reported no fetal or postnatal deaths.
However. it is recognized that these data are undocumented, retrospective information. One-eighth of the study group
reported deaths of three or more children.

2. Education and Literacy

The st<Kly group of 104 pregnant women had little (X' no formal education and were largely illiterate (Table 5.29); a
subset of 63 women showed the same characteristics. Literacy and formal education were considerably more un·
favorable for the female than the male population. For example. 84 .6% of the pregnant women and 39.8% of their hus
bands had received no formal education. Similarly, illiteracy was 87.4% among the females and 41.7% among the
males. Among the small group of women who had received formal education (15.4%), only 10.6% exceeded six years;
whereas among the men, 47.6% exceeded six years of formal education and 12.6% had received 12 years or more.

Approximately one-half of the males in this study (52.9%) were classified as literate as contrasted to only 10.7% of the
women who reported both reading and writing skills.
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Table 5.28.
Mean, range, and frequency distribution 0( age and reproductive history variables 0( pregnant women

Mean±SD Years

(Range) <20 20-25 25-30 30-35 >35
%ofwomen*

Age 25.9 ± 5.9 14.4 33.7 24.0 19.2 8.7
(17.1 -45.0) (15)t (35) (25) (20) (9)

Months
<18 18-24 24-30 30-36 36

% ofwomen*

Last birth 29.5 ± 9.9 6.0 21.6 38.4 14.4 19.2
interval (11.5 -61.9) (5) (18) (32) (12) (16)

Number
0 1-3 4-6 7-9 >10

% ofwomen*

Parity 4.0 ±2.8 8.7 42.3 26.0 19.2 3.8
(0 -13) (9) (44) (27) (20) (4)

Live births 3.4 ± 2.4 10.6 51.0 25.0 11.5 1.9
(0 -11) (11) (53) (26) (12) (2)

Living children 2.6 ± 1.6 9.6 67.3 20.2 2.9 0
(0·7) (10) (70) (21) (3) (0)

Number
0 2 3 >4

% ofwomen*

Fetal deaths 0.6±0.9 59.6 26.9 8.7 3.8 1.0
(0 - 4) (62) (28) (9) (4) (1)

Postnatal deaths 0.8 ± 1.4 61.5 17.3 8.7 6.7 5.8
(0 -1) (64) (18) (9) (7) (6)

• 0=104

t Nwnber of Iubjects

* 0=83
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TableS.29.
Formal education and literacy status or pregnant women and their husbands

PreiJUlDt women Husbands
n % n % ~

formal education
Professional degree 0 0 0 0
Post secondary 0 0 1 1.0
Secondary 0 0 12 11.7
Preparatory 1 1.0 11 10.7
Primary 15 14.4 38 36.9
None 88 84.6 41 39.8

Total 104 103
years of educatiOij

~12 0 0 13 12.6
~

6-9 11 10.6 36 35.0
1-5 5 4.8 13 12.6
None 88 84.6 41 39.8

Total 104 103
Li teracy status

Literate 11 10.7 54 52.9
Reading ability only 2 1.9 6 5.9
Illiterate 90 87.4 "2 41.2

Total 103 102

B. Description ';'~ Households

Households were classified into four categories ofsocioeconomic status (SES) according to criteria described previously
in the methodology chapter. More than two-thirds of the households among the study population of pregnant women
were classified as low or low intermediate SES, and less than one-third as high or upper intermediate SES (Table 5.30).
A relationship between these categories of SES and household sanitation indices were evident from the data shown in
Table 5.30. Household sanitation indices were significantly higher (p<0.05) for the high and upper intermediate SES
groups indicating better sanitation than for the two lower categories of SES. Household SES and sanitation variables
will be discussed relative to several other variables in subsequent sections of this report.

Table 5.30.
Relationship or household socioeconomic status to Lousehold sanitation index

Household
socioeconomic status

Households
Number Percent

Household
sanitation index·

High
Upper intermediate
Lower intermediate
Low

16
17
43
31

14.9
15.9
40.2
29.0

3.72±0,39U

3.66± 0.34*
3.36± 0.371

3.27 ±0,371

• Higher indices indicate better saniUlion t Mean ±. SD *.1 Mem. wilh different superscripts differ significantly (pdB)
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C. Food Intake During Pregnancy and LactlJ.llim

1. Energy Intake

Estimates of energy intakes during the 2nd and 2rd trimesters of pregnancy and the fIrst 6 months of lactaticn are shown
in Table 5.31. All estimates of food intake for an individual were averaged over 3 and 6 month periods during

pregnancy and lactation and the mean oflhese means for each time period are shown. The mean energy intake (kc:l1/day)
of 80 women in the longitudinal study group for whom repeated food intake data were available was approximately

2000 kca1/day during the 2nd and 3rd trimester of pregnancy and approximately 2100 kcallday during 0-3 and 3-6
months of lactation. The distribution of energy intake (Table 5.32) showed that during the 2nd and 3rd trimesters of

pregnancy, 15.8 and 9.7% of the women, respectively, had mean intakes of less than 1500 kca1/day and two individuals
had intakes less than 1000 kcallday. Fi ve lactating women had mean intakes between 1000-1500 kcaVday but none
had intakes less than 1000 kcallday.

When energy intake was expressed on a body 7r'eight basis, mean intake during pregnancy was approximately 30

kcal/kg/day and during lactation, 35 kca1/kg (Table 5.31). Mean energy intake of pregnant women in this study was
somewhat less than 36 kc~1/kg, the level which in the past has been recommended for optimal protein utilization during

gestation (1). An update<! series (2) indicated that, wilhin reasonable limits, increased energy intake compensates for
lesser protein intake during pregnancy and that the converse is also true. Also, as food intake increases, both energy
and protein increase, and their influences cannot be separated in interpreting field data. Approximately one-half of the
pregnant women (42.1 and 55.9% during the 2nd and 3rd trimesters. respectively) Q.Dd one-third of the l~tating women
(26.8 and 33.8% during 0-3 and 3-6 months of lactation. respectively) had energy intakes less than 30 kcal/kg
bodyweight (Table 5.32). F(;IlT pregnant women and one lactating woman consumed mean energy intakes of 20
kca1/kg/day or less.

About 85-90% of the womer. studied during 6 months of pregnancy or lactation consumed 12% or more of their daily
energy intake as protein. and about 10-15% consumed 16% or more of their energy as protein (Table 5.32). The total
protein content of the food supply in the US is reported to be 11-12% of the dietary energy (3). Similarly the
FAO/WHO/UNU Committee (4) reported thal most habitual diets derive 10-15% of their energy from protein.
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Table 5.31.
Energy and protein intakes or pregnant and lactating women (longitudinal data)

Kcal Total Total Animal Plant
Kca1 per Kg protein protein protein protein.
per day body wt* % ofKcal gld gld gld

Pregnancy, trimester

2001 ± 475t .. tt2 32.5 ± 9.1 13.4 ± 2.0 67.1..±. 18.7 27.2..±. 16.2 . 39.9..±.8.9
(2030)* (31.5) (13.0) (63.5) (26.0) (40.0)
950 - 3230~ 16 - 5~ 9 - 19 30 - 115 0- 66 21 - 55

3 D72± 445 30.4 ± 8.5 13.1 ± 2.2 6S.6±20.4 26.1 ± IS.Stt 39.6±10.8
(1977) (29.0) (13.0) (66.0) (24.0) (39.0)
917 - 2884 14 - 56 7 - 19 23 - 133 0·77 19 -76

2&3 1992 ± 409 31.4 ± 8.1 13.4 ± 1.5 67.0± 17.0 27.2± 12.9 39.8 ±8.5.
(1999) (30.0) (13.0) (66.0) (24.5) (38.5)
962·3046 rJ - 56 10 - 17 35 - 116 2 - 65 22 - 58

Lactation, rna
0-3 2120± 401 35.1 ± 9.0 13.9 ± 3.0 73.7 ± 20.8 32.1 ± 20.5"'* 41.6±1O.2

(2081) (33.0) (14.0) (68.5) (30.0) (41.5)
1223·3164 16 - 60 9·31 35 - 133 0-110 11 ·70

3-6 2097 ± 340 34.4 ± 7.6 13.6 ± 1.8 71.8± 16.1
.. tt

29.O:t 14.1 . 42.8.±8.3
(2089) (35.0) (13.5) (72.0) (28.5) (42.0)
1395 ~ 2934 21 - 54 10 - 19 38 - 11 54-68 23 - 66

0-6 2128 ± 280 35.3 ± 7.S 13.7 ± 1.6 73.5 ± 13.6 30.8 ± 12.9 42.7 ± 7.1.
(2073) (34.5) (14.0) (72.5) (29.0) (42.0)
1572 - 2949 21 - 60 10 - 20 48· 123 6·70 30 - 68

• n=66-79; all other columns n::80

t Mean + SO

i Medilln

§ Range

··.tt Means in col\lIl1lU with diff~rent supencripu differ significantly (p<.OS)
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Table 5.32.
Frequency distribution of energy intake and percmt of energy intake as protein during pregnancy and lacta-
tion (longitudinal data)

• Km!M
<1000 1000-1499 1500-1999 2000-2499 25()()·2999 >3000

Pregnancy, trimester % of women*
2 1.2 14.6 32.9 37.8 9.8 3.7

• (1)t (12) (27) (31) (8) (3)

3 2.4 7.3 41.5 36.6 12.2 0
(2) (6) (34) (30) (10) (0)

2&3 1.2 7.3 41.5 37.8 11.0 1.2
(1) (6) (34) (31) (9) (1)

Lactation, rna

• 0-3 0 6.1 31.7 46.3 13.4 2.4
(0) (5) (26) (38) (11) (2)

3-6 0 3.7 32.5 51.8 11.0 0
(0) (3) (27) (43) (9) (0)

0-6 0 0 31.7 56.1 11.0 0
(0) (0) (26) (46) (9) (0)•

KcalIKg body weight
<20 20-29.9 30-39.9 40-49.9 >50

Pregnancy, trimester % ofwomenl

• 2 5.3 36.8 36.8 14.5 6.6
(4) (28) (28) (11) (5)

3 10.3 45.6 30.9 11.8 1.5
(7) (31) (21) (8) (1)

2&3 5.1 42.3 34.6 16.7 1.3
(4) (33) (27) (13) (1)

• Lactation, rna
0-3 1.4 25.4 42.3 21.1 9.9

(1) (18) (30) (15) (7)
3-6 0 33.8 36.9 26.2 3.1

(0) (22) (24) (17) (21)

• 0-6 0 21.8 50.0 24.4 3.8
(0) (17) (39) (19) (3)

•
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Table 5.32. cuntinued

Total protein, % of Kcal
<12 12-13.9 14-15.9 16-17.9 >18

Pregnancy, trimester % ofwomen*
2 14.6 41.5 30.5 8.5 4.9

(12) (34) (25) (7) (4)

3 22.0 37.h 23.2 14.6 2.4

(18) (31) (19) (12) (2)

2&3 7.3 48.8 35.4 8.5 0
(6) (40) (29) (7) (0)

Lactntion, mo

0-3 14.6 34.1 34.1 13.4 3.7
(12) (28) (28) (11) (3)

3·6 14.6 35.4 34.1 14.6 1.2
(12) (29) (28) (12) (1)

0-6 4.9 42.7 41.5 9.8 1.2
(4) (33) (34) (8) (1)

• n=82; t Sumber of sl:bjects; *n=68-lS2

2. Protein Intake

Mean total protein intake of the population of 80 pregnant women in this study was 67.1, 65.6 and 67.0 g/day during
trimesters 2 and 3 and the trimesters combilled, respectively (fable 5.3l). During lactation mean intakes were slight
ly higher, 73.7, 71.8 and 73.5 g/day from 0-3, 3-6 and 0-6 months, respectively (Table 5.31). The recent
FAO/WHO/UNU recommendations of 4S g/day for young women of 60 kg body weight, and an additional 6 g/day for
pregnancy and 16 g/day for lactation were based on protein of the quality and digestibility of milk or egg:; (4). Protein
digestibility of the Egyptian diets was estimated to be 93% based on the assumption that rice, maize and beans con
tributed equally to the plant pmtein content of the diets and that the animal protein content of the diets was 100% di
gestible. Plant protein content of the Egyptian diets was estimated to be 88% digestible relative to the digestibility of
miik or eggs (4). On the bases of these COlT'...ctions for protein quality 1f Egyptian diets, recommended total protein in
takes were 5S g/day for pregnancy and 66 g/day for lactation. More thar: one-half (57.9-58.5%) of the pregnant women

in this study consumed 60 g or more of protein daily, and approximately one fourth (23.2-26.8%) consumed 80 g/day
or higher (Table 5.33). The lowest estimated mean protein intakes were between 20 and 40 glday. Only four women

over the 6 months period of pregnancy observed, and none during the lactation period, had estimated mean protein in
takes in the lowest range.

At each stage of pregnancy and lactation studied, mean animal protein intake comprised approximately 30 g of the total
daily protein intake and plant protein about 40 g of the total (Table 3.31). More than one-third (39.0 to 42.7%) of the
women during pregnancy and approximately one-half (48.2-52.4%) during lactation consumed 30 gjday or more of
animal protein. About 15% and 10% of the women during pregnancy and lactation, respectively, consumed less than
10 g/day of animal protein (Table 5.33). Most women during pregnancy (86.4-89.1 %) and lactation (90.3-100%) con

sumed 30 g/day or more of plant protein and about 15-20% of Ihese women had mean intakes which exce-eded 50 g/day
(Table 5.33).

212



3. Relationship of Energ)' and Protein Intake to Socioeconomic Status

Energy intakes (kcal/day and kcal/kg body weight) during pregnancy were not significant~y different among the. four
classifications of household socioeconomic status (SES) (Table 5.34). However, during the 6-month period of lacta
tion observed, energy intakes, kcal/kg, were significan~ly less (p<0.05) in the two lower SES categories compared to
the higher SES ;;roups. Total protein intakes (g/day and % of kcal) during the periods of pregnancy and lactation ob
served were nm significantly different among rhe different categories of household SES (Table 5.35). However, during
the 6 mC'1th pericd of pregnancy observed, plant protein intake (g/day) wa<; highest (p<0.05) in the lowest category of
household SES, compared to the highest SES group.

Table 5.";3.
Frequenc)' distribution or total, animal, and plant protein intakes during pregnancy and lactation (lon-
gitudinal data)

Total protein, g/d
20-39 40-59 60-79 80-99 >~ .J

Pregnancy, trimester % ofwomen8

2 4.9 36.6 31.7 20.7 6.1
(4) t (30) (26) (17) (5)

3 9.8 24.4 42.7 18.3 4.9
(8) (20) (35) (15) (4)

2&3 4.9 29.3 43.9 19.5 2.4
(4) (24) (36) (16) (2)

Lactation, mo
0-3 1.2 25.6 35.4 29.3 8.5

(1) (21) (29) (24) (7)
3-6 1.2 22.0 43.9 29.3 3.7

0) (18) (36) (24) (3)
0-6 0 13.4 56.1 26.8 3.7

(0) (11) (46) (22) (3)

Animal protein, girl
<10 10-29 30-49 >50

Pregnancy,trlinester % ofwomen*
2 14.6 42.7 31.7 11.0

(12) (35) (26) (9)
3 13.4 47.6 30.5 8.5

(11) (39) (25) (7)
2&3 6.1 54.9 34.1 4.9

(5) (45) (28) (4)
Lactation, mo

0-3 8.5 39.0 39.0 13.4
(7) (32) (32) (11)

3-6 8.5 .6.3 36.6 8.5
(7) (38) (30) (7)

0-6 3.7 47.6 40.2 8.5
(3) (39) (33) (7)
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Table 5.33. continued

~
10-19 20-29 30-39 40-49 >50

PTegnancy,trilnesrer % of women·
2 0 13.4 35.4 34.1 17.1

(0) (11) (29) (28) (14)

3 1.1 13.4 37.8 29.3 18.3
(1) (11) (31) (24) (15)

2&3 0 11.0 43.9 29.3 15.9
(0) (9) (36) (24) (13)

Lactation, mo
0-3 1.2 8.5 26.8 46.3 17.1

(1) (7) (22) (38) (14)

3-6 0 1.2 35.4 45.1 18.3
(0) (1) (29) (37) (15)

0-6 0 0 32.9 52.4 14.6
(0) (0) (27) (43) (12)

• n=82; t N:JIDber of IUbjecu

Tabl~ 5.34.
Energy intake and percent o( energy intake as protein for pregnant and lactating women classifiefl ~y
household socioeconomic status (longitudinal data) ---

Household socioeconomic status
Upper Lower

High Intermediate Iorennediare Low
0=15 0=12 0=31 0=24

PTegnancy,aunesrer KcaVd
2 2W ±568* 1930 ± 402 2056 ±464 1953 ± 479

(2043)t (2081) (2067) (1845)
3 1827 ±459 1885 ± 286 1974 ±443 2103 ± 488

(1895) (1881) (2097) (2169)
2&3 1903 ±473 1874 ± 243 2043 ±423 2040 ± 416

(1912) (1843) (2086) (1997)
Lactation, mo

0-3 2096± 327 2084 ± 470 2124 ±441 2145 ± 377
(2137) .'l981) (2059) (2081)

3-6 2158 ± 357 2213 ± 209 2051 ±312 2061±411
(2094) ('2153) (2035) (2027)

0-6 2164 ± 212 2157 ± 242 2113 ±282 2113 ± 341
(2183) (2172) (2053) (2053)



Table 5.34. continued

Household socioecooomic StalllS

Upper Lower
High Intermediate Intermediate Low

0=15 0=12 0=31 0=24

PTegnancy,trilnester KcaVKg body weigbt*
2 34.4 ± 13.5 33.6 ± 7.6 32.3 ± 8.4 31.2 ± 7.7

(30.5) (35.0) (32.0) (30.0)
3 28.7 ± 10.6 30.4 ± 5.4 30.6± 9.5 31.3 ± 7.6

(27.5) (28.5) (29.0) (:'B.O)
2&3 32.1 ± 11.8 31.2 ± 5.2 31.1± 8.4 31.4 ± 6.5

(32.0) (29.0) (30.0) (30.0)
Lactation, rno

0-3 36.1 ± 8.6 37.4 ± 9.9 33.3 ± 10.5 35.2 ± 7.1
(35.0) (35.0) (32.0) (34.0)

3-6 33.7 ± 7.7 39.7 ± 3.7 33.4 ± g.5 32.6 ± 7.1
(33.0) (40.0) (32.5) (31.0)

0-6 37.2 ± 9.3§ 38.5 ± 5.0§ 33.6± 7.~" 34.7.± 6.5*'"
(37.0) (37.0) (32.0) (32.5)

PTegnancy,trilnester Total protein, % of Kcal
2 14.0 ± 1.8 13.3 ± 2.3 13.4 ± 2.1 13.1 ± 1.8

(14.0) (13.0) (13.0) (13.0)
3 13.6± 2.0 12.9 ± 1.8 13.5± 2.4 12.5 ± 2.3

(14.0) (12.5) (13.0) (13.0)
2&3 14.0 ± 1.2 13.3 ± 1.2 13.6± 1.6 12.9 ± 1.5

(14.0) (13.0) (14.0) (13.0)
Lactation, rno

0-3 13.9 ± 1.7 14.0± 2.0 14.1 ± 2.9 13.7 ± 4.2
(14.0) (13.5) (13.0) (13.0)

3-6 14.2± 1.7 13.7 ± 2.5 13.5 ± 1.8 13.3 ± 1.6
(14.0) (13.0) (13.0) (13.5)

0-6 14.1 ± 1.5 14.1 ± 1.7 13.7 ± 1.5 13.5 ± 1.9
(14.0) (14.0) (14.0) (13.0).

• Mean + SO; t Median; *n rangeJ fran 12-15, 11-12, 23·28 and 15-24 for high, upper intermediate, lower intermediate and low SES groups.

~Jp'".etive1 y; §,•• Means in roWI with different supencripu differ significantly (p<.05).
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Table 5.35.
Total, animal and plant protein Intakes or pregn~ntand lactating women classified by household
socioeconomic status (longitudinal data)

Household socioeconomic status
Uppel' Lower

High Intermediate Intennediate Low
n=15 11=12 0=31 n=24

Pregnancy, trimester Total protein, g1d
2 70.6± 19.5· 64.4 ±20.2 69.0± 17.0 63.9 ± 19.8

(70.0)t (60.0) (66.0) (56.5)
3 62.2 ± 17.6 61.4 ± 16.4 68.6±23.7 65.9 ± 19.5

(65.0) (62.0) (66.0) (70.0)
2&3 65.7 ± 16.4 61.9 ± 12.5 70.4 ± 19.0 65.9 ± 16.6

(67.0) (58.0) (71.0) (65.5)
Lactation, mo

0-3 72.6 ±. 15.0 73.8 ±25.3 74.6:1: 22.7 73.2±20.3
(72.0) (64.0) (66.0) (71.0)

3-6 77.5 ± 16.4 75.8 ± 10.9 69.91:16.8 68.6 ± 16.6
(76.0) (75.5) (69.0) (64.0)

0-6 76.7 ± 12.3 75.4 ± 10.4 72.7 ± 14.3 71.7 ± 15.2
(78.0) (73.5) (71.0) (70.0)

Pregnancy, trimester Animal protein, g/d
2 32.1 ± 15.0 28.0 ± 19.3 28.4 ± 16.0 22.3 ± 15.4

(31.0) (23.0) (27.0) (18.0)
3 26.6 ± 12.3 24.8 ± 15.4 29.5 ± 18.3 21.9 ± 13.2 •

(23.0) (22.0) (28.0) (23.5)
2&3 29.0 ± 12.o*·§ 25.8± 12.1U 30.3 ± 13.9* 22.9 ± 12.oJ

(27.0) (22.0) (29.0) (21.5)
Lactation, mo

0-3 31.9 ± 14.8 35.1 ±21.0 33.1 ± 21.3 29.5 ±22.9
(30.0) (33.0) (26.0) (30.0)

3-6 34.1 ±13.4 32.0 ± 16.2 28.0± 14.0 25.7 ± 13.1
(34.0) (28.0) (28.0) (24.0)

0-6 33.7 ± 12.5 33.7 ± 12.3 3O.2± 12.3 28.3 ± 14.3
(35.0) (31.0) (29.0) (29.0)

4

216



Table 5.35. continued

Household socjoecooomk..s.ta1l1S
Upper Lower

High Intennediate Intennediate Low
n=15 n=12 0:31 n=24

PTegnancy,trnnester Plant proteiD, g/d
2 38.6± 9.2 36.4 ± 7.0 40.7 ± 9.8 41.5± 8,4

(43.0) (36.5) (41.0) (40.5)
3 35.6± 1O.5~ 36.8± 4.6U 39.1 ± 9.9*" 44.0 ± 12.9§

(33.0) (37.0) (38.0) (44.5)
2&3 36.6± 9.2t 36.0 ± 4,4t 40.1 ± 8.5U 43.2± 8.5d

(37.0) (37.0) (42.0) (42.5)
Lactation, mo

0-3 40.7 ± 8.5 38.9 ± 11.2 41.4 ± 10.3 43.6 ± 10.8
(41.0) (35.5) (41.0) (45.0)

3-6 43.3 ± 8.6 43.9 ± 9.9 42.0± 8.2 43.0± 8.0
(44.0) (41.0) (42.0) (42.5)

0-6 43.0 ± 5.6 41.8 ± 8.5 42.5 ± 7.5 43.3 ± 7.1
(43.0) (39.5) (41.0) (43.5)

• Mean±SD; t Median; U Means in TOW. with different rupencripts are signiIic&Iltly different (p<.05).

D. Anthropometry or PrclUlant Women

Descriptive statistics of the study population for anthropometry of pregnancy, whether cross-sectional for 45 to 117
women (Table 5.36) or lon~tudinal for 63 women with repeated measures (Table 5.37), were remarkably similar. For
the most pan, the longitudinal data for 63 women are described here. The population tended to be short in stature (mean
of 155.3 ± 5.0 em) and was characterized as normal to over-weight (mean of 60.9 ± 10.2 kg) for their height in early
pregnancy. The mean body mass index (25.2 ± 4.0) in early pregnancy exceeded the range of 18.7 - 23.8, which has
been suggested as desirable for women (5). The range ofpercentideal weight for height (6), 90 - 168%, and the median
percent of ideal weight (Ill %) in early pregnancy provided further evidence that the study population was nonnal to

overweight. Mean body weight gain during the last 6 months ofpregnancy observed was 7.9 ± 3.7 kg which was lower
than the average weight gain of 12.5 kg or more, reported for pregnant women in developed countries (4). Little change
was evident in ann circumference measurements during the last 6 months of pregnancy, but small, nonsignificant in
creases were observed in both bicep and tricep skinfold thickness.

E. Anthropometry of LartatinK Women

Anthropometric data are presented for cross-sectional groups of lactating women ranging in numbers from 30 to 107
(Table 5.38) and also for a snbset of 23 to 25 women for whom repeated measurements were obtained during lactation
(Thble 5.39). Descriptive statistics for the two groups were remarkably similar. From 1 r.o 6 months of lactation, es·
sentially no change was evident in any of the parameters of mean body weight assessed. However, the range of
-7.8 to 6.5 kg weight change over the 6-month period indicated considerable individual variation. During this time
period, mean arm circumference was essentially unchanged. but mean values for both bicep and tricep skinfold thick
ness increased significantly (p<O.OO3 and p<O.OOl, respectively) during the 6-month period. The wide ranges evident
in these measuroments were indicative of marked individual differences. With the exception of skinfold thickness, lit
tle change was observed in the anthropometry of lactating women. Increased thickness of skinfolds suggested small
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gains in body fat during the 6-month period of lactation and this Wa9 supported by the mean increase in body weight
of approximately 2 kg from early pregnancy to the "nd of 6 months of lactation.

Table 5.36.
Anthropometry or pregnant women (cross-sectional data)

Height, cm

Body weight, kg

% Ideal weight for height**

Body mass index

Body weight change. kg

Arm circumference. em

Biceps skinfold, mm

Tricero; skinfold. mm

Stage of gestation. months
3* 6t 9*

155.4 + 5.3'
(117)**
141.3 - 169.5tt

6L6± 10.4 63.2 ± 9.8 67.9 ± 10.1
(96) (liJ) (88)

44.8 - 102.3 M.O - 105.1 49.6 - 96.0

116 ± 18.0 120± 16.0 128 ± 18.0
(95) (61) (86)

90 - 175 94 - 178 98 - 193

25.6 ± 4.1
(95)
19.6 - 38.9

Sta~ of gestation. months
3-6 6-9 3-9

3.7 ± 2.9 3.7 ± 2.5 7.4 ± 3.9
(45) (46) (73)
-2.0 - 11.2 -0.4 - 9.5 - .9 - 17.8

Stage of gestation. months
3 6 9
25.8.± 3.0 25.4 ± 2.7 25.9 ± 2.9
(80) (52) (59)
21 - 37 19 - 34 20 - 35

9.4 ± 4.8 9.1 ± 4.3 9.6± 5.8
(83) (55) (56)
3 - 25 3 - 22 3·34

18.3 ± 7.2 18.9 ± 8.2 18.6 ± 7.4
(83) (55) (56)

6 - 36 5 - 49 7 -44

• Birth - 190 ± 30 days

t Birth - 95 ± 15 days

*Birth - 15 ± 15 chy.

§ Mean±SD

.. Number of subjects

ttRmge
** Ie1liffe, 0.8. The Assessment of the Nutritiooa.l Status of the Cooununity. World Health Orgmizati'YI, Geneva, 1966;240-1.
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Table 5.37.
Anthropometry or pregnant women (longitudinal data)

Sta~e Qf ~estatiQn

Height, cm

Body weight, kg

% Ideal weight for heighttt

Body mass index

Body weight change**, kg

Biceps slcinfold*""". mm

Triceps *infold.... ·) mm

• 8inh . 190 ± YJ days

t 8inh . 15 ± IS days

*Meani.SD
§ Median

155.3.± 5.0*
(155.5)§
143.7 - 167.4"

6O.9± 10.2
(58.6)
44.8 - 92.4

114 ± 18.0
(111)
9{) - 168

25.2± 4.0
(24.4)

19.6 - 37.0

(7.5)

-0.9 - 17.8

25.8 ± 3.6
(25.4)
21.0 - 37.0

9.8 ± 5.5
(9)

4 - 25

18.3 ± 7.7
(18)

7 - 36

(0=63)

68.8 ± 10.1
(69.0)
49.6 - 95.5

129±17.0
(127)
99 - 174

7.9 ± 3.7

25.9 ± 2.8
(25.5)
21.0 - 32.5

10.5 ± 6.7
(10)
4 - 34

19.4 ± 8.3
(20)
7 -44

•• Range

tt ]elliffe, 0.8. The Anenment ol the Nutrition SlInll of the Community. World Health OrgUlizatioo, Geneva, 1966;240·1.

** (Birth - 15 ± 15 days) - (Sinh· 190 ± 30 days)

§§ 0=33

···0=31
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Table 5.38.
Anthropometry of lactating women (cross-sectional data)

Height, cm

Body weight, kg

% Ideal weight for height**

Body mass index

Body weight gain, kg

Ann circwnference, cm

Biceps skinfold, mm

Triceps skinfold, mm

Stage of Iacration. months
1· 3t 6*

155.7..± 5.3'
(107)··
141.3 - 169.5tt

63.7 ± 10.8 61.3± 10.1 63.5 ± 11.9
(61) (61) (73)
46.3 - 104.5 41.5· 90.5 47.0 -105.1

118 ± 18.0 117 ± 17.0 118 ±22.0
(60) (57) (70)

93· 178 92·182 76 -185.3

25.9 ± 4.1 25.7 ± 3.8 26.1 ± 4.8
(60) (57) (70)
20.4 - 39.5 20.7 - 40.4 16.3 - 41.2

Sta~e of lactation. months
1-3 3-6 1-6

0.27± 2.1 0.01± 3.0 0.18± 3.5
(30) (40) (38)
-4.2 - 4.3 -8.8 - 6.8 -7.8 - 6.5

Stage of lactation. months
1 3 6

25.9.± 4.1 26.0± 2.7 26.5 ± 3.3
(65) (64) (78)
20 - 36 20·33 20 - 36

9.8 ± 5.2 11.0 ± 6.2 13.0 ± 7.4
(67) (64) (77)
3·26 4 - 34 2 -42

19.9 ± 7.3 21.5 ± 8.1 2A.8 ± 10.4
(67) (64) (77)
7 -40 9 - 47 6·60

• Day 30 poSlpertum ±. 15 days

t Day 90 poSlpertum ±. 15 dr..ys

*Day 180 postpartlml ±. 30 days

§ Mean±.SO

•• Number of subjecu

ttRange
** lelliffe, O.B. The Auellment d the Nutritional Stann of lJ',e Community. World Health OrganizAtion, Geneva, 1966;240-1.
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Table 5.39.
Anthropometry of lactating women Oongitudinal data)

Staie of lactation. months

Height, cm
(n=24)

Body weight, kg
(n=25)

% Ideal weight for heighttt
(n=24)

Body mass index
(0=24)

Body weight change, kg
(n=25)

Arm circumference, em
(n=24)

Biceps skinfold, mm
(0=23)

Triceps skinfold, mm
(n=23)

156.7 ± 4.9t

(156.6)§
149.8 - 167.4**

63.7 ± 10.1
(61.4)

50.4 - 85.9

116.6± 17.5
(110.0)
93.8- 159.9

25.6± 3.9
(24.3)
20.4 - 35.1

26.4 ± 3.7
(24.9)
21.8 - 36.0

10.7 ± 5.8
(9)

3 - 26

19.9 ± 7.6
(17)
8 - 35

63.7 ± 10.0
(61.0)
51.8· 87.2

116.9 ± 18.3
(111.6)
99.3 - 164.2

25.7 ± 4.1
(24.5)
21.6· 36.1

-o.02± 3.2
(OJ)
·7.8 - 6.5

26.9 ± 3.4
(25.6)
22.4 - 36.0

13.8 ± 8.0
(11)
4 - 36

25.3 ± 11.0
(24)
12 - 57

• Day 30 p;>stpartum ± 15 days

t Day 180 postpartum ± 30 days

*Mcan±SD
§ Median

•• Range

tt Jelliffe, 0.8. The Auessment dthe Nutritional Stann of the Community. World Health Organiutioo, Genev;c, 1966;240·1

F. Morbidity of Pre~antand Lactatjm: Womep

The episodes of illnesses which were diagnosed for 73 women during pregnancy and the duration and severity of the
episodes are summarized in Table 5.40. The mean number of illness episodes observed over at least 90 days of preg
nancy during trimesters 2 and 3 was 2.2 per person with a mean duration of 6.0 days. More than one-third (35.7%) of
the 157 illness episodes which were diagnosed were respiratory, and, in particular, common colds and bronchitis ac
counted for more than one-fourth (28.6%) of fJ.I illnesses experienced. A total of 56 respiratory illness episodes were
reported and the mean duration ofan episode was 6 days~ more than one-half (51.8%) of these were classified as severe.
The next most common category of illnesses was digestive. which accounted for 22.3% of all the illnesses reported.
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Acute vomiting and diarrheal disease were the most common illnesses in this category and most of these, 28 of 34
episodes, were diagnosed as severe with a mean duration of4.2 days. Thirteen episodes of fever with no other symptoms
accounted for 8.4% of all illnesses. Two episodes of severe pyelonephritis and nine, non-severe episodes of cystitis of
approximately 8 days mean duration were reported; skin, eye, and ear conditions with a mean duration of more than
one week accounted for 20% of all illnesses during pregnancy but 80% of these were classified as non-severe.

The number of illness episodes experienced by 73 women during pregnancy, and described above, exceeded the num
ber diagnosed for the women during at least 90 days of the first 6 months of lactation, 106 episodes as contrasted to
157 in pregnancy (Table 5.41). Mean illness duration of 5.8 days per episode during lactation was similar to that in
pregnancy, and the percentage of all episodes which were described as severe in lactation (45.3%) and in pregnancy
(45.9%) were remarkably similar. Respiratory illness (common cold, k>nsillopharyngitis, and bronchitis) accounted for
almost 40% of all illnesses during lactation. Digestive problems were reported less frequently in lactation than in preg
nancy (11.3% and 22.3% of all episodes, respectively). Approximately 80% of the digestive episodes (acute vomiting,
gastritis, and diarrheal d~.se) in lactation and pregnancy were classified as severe. Fever with and without symptoms
and with a duration of 2.7 days comprised almost 10% of the total illness recorded during lactation, and more than 45%
of these episodes were diagnosed as severe.

Over an observation period of at least 180 days of pregnancy and lactation, the average percentage of days ill was 3.4
± 4.5% of time; the median was 2.0% (Table 5.42). All illnesses were included in this estimation except skin ailments
which were of relatively long duration and non·severe. The range of percentage of days ill was 0-26.5% of time which
indicatul considerable individual variation in the days ill. Mere than one-third of the time ill was attributed to respiratory
illness, and one individual was ill with respiratory problems 10-15% of time observed. However, about 60% of the
women did not experience respiratory problems and 88% did not experience diarrhea Among those who experienced
diarrtleal illness, more than 10% were ill 5% or less of the time observed. The percentage of days ill by stage of ges
tation or lactation is shown in Table 5.43. The percentage of days ill with all illnesses except skin ailments was similar
in trimester 2 and 3 (4.3 and 4.4% of time observed, respectively) and somewhat less during lactation (3.7 aM 2.7% of
time at 0-3 and 3-6 months of lactation, respectively). In both pregnancy and lactation, respiratory and diarrheal ill
nesses comprised the largest percentage of days ill and the days with respiratory illnesses exceeded those with diarrhea.
Diarrheal illnesses were experienced more frequently during pregnancy than lactation.

•

41

t

Table 5.40.
Morbidity or pregnant women: Type, duration and severity or illnesses •

Episodes
Duration, days %of %of

Diagnosis· Number Mean (range) % severe category total

Skin
Cellulitislabcess

boil 5 9.2 (5-16) 100.0 50.0 3.2
Fungus (ringworm) 1 2.0 0 4.5 0.6
Bum 1 8.0 0 4.5 0.6
Other 3 7.0 (5-7) 0 30.0 1.9
Total 10 7.7 (1-21) 50.0 100.0 6.4
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TaMe 5.40. continued

Episodes
Duration, days %of %of

Diagnosis· Number Mean (range) % severe category total

~

Conjunctivitis 14 6.4 (3-15) 0 82.3 8.9
Styelblepharitis 1 9.0 0 5.9 0.6
Periorbital

cellulitis 1 5.0 0 5.9 0.6
Other 1 8.0 0 5.9 0.6
Total 17 6.6 (2·17) 0 100.0 10.8

Ear
Otitis extema 2 4.0 (3-5) 0 66.7 1.3
Otitis media 1 15.0 100.0 33.3 0.6
Total 3 7.7 (3-15) 33.3 100.0 1.9

MouLhlteeth/~s

Gingivostomatitis 4 10.3 (8-14) 0 80.0 2.5
Thrush 1 9.0 0 20.0 0.6
Total 5 10.0 (8·14) 0 100.0 3.2

Respiratory
Common cold 25 6.1 (2-25) 3.2 44.6 15.9
Chronic purulent

rhinitis 1 7.0 0 1.8 0.6
Tonsillopharyngi__ J 10 4.6 (2-8) .w.0 17.9 6.4
Bronchitis 20 6,3 (2-16) 100.0 35.7 12.7
Total 56 5.9 (1-17) 51.8 100.0 35.7

Diiestive

Acute vomiting
gastritis 21 5.3 (1-27) 100.0 60.0 13.4

Diarrheal disease 13 3.1 (2-7) 53.9 37.1 8.3
Heartburn/

indigestion 1 8.0 0 2.9 0.6
Total 35 4.6 (1-27) 80.0 100.0 22.3

Genitourinary

Pyelonephritis 2 7.5 (7·8) 100.0 18.2 1.3
Cystitis 9 9.2 (3-23) 0 81.8 5.7
Total 11 8.9 (3-23) 18.2 100.0 7.0

Extremjtieslmusculolskeleral

Fracture/dislocation/
sprain 2 6.5 (4-9) 0 100.0 1.3

Nervous system

Rheumatoid arthritis 1 2.0 0 100.0 0.6
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Table 5.40. continued

Episodes
Duration. days %of %of

Diagnosis'" Number Mean (range) % severe category total

~

Fever - no other
signs/symptolns 13 3.7 (2-7) 23.1 76.5 8.4

Fever - with other
signs/symptoms 4 5.0 (3-8) 100.0 23.5 2.5

Total 17 4.0 (2-8) 41.2 100.0 10.8

Total 157 6.0 (1·27) 45.9 100.0
Mean per woman 2.2

• Dall for 73 WOOlen observed for ;&0 days

Table 5.41.
Morbidity or lactating women: Type, duration and severity or iIInes..~

Episodes
Duration, days %of %of

Diagnosis· Number Mean (range) % severe category total

Skin
Cellulitis/abcess

boil 6 5.5 (1-8) 100.0 46.2 5.7
Fungus (ringworm) 2 14.0 (7-21) 0 15.4 1.9
Scabies 2 7.5 (7-8) 50.0 15.4 1.9
Other 3 9.7 (4-15) 0 23.0 2.8
Total 13 8.1 (l-21) 53.8 100.0 12.3

~
Conjunctivitis 9 5.0 (2-8) 0 64.3 8.5
Stye/blepharitis 5 8.0 (2-17) 0 35.7 4.7
Total 14 6.1 (2-17) 0 100.0 13.2

EaJ:
Other 1 8.0 0 100.0 0.9

ReSDjrato~

Common cold 21 4.7 (1-17) 19.1 50.0 19.8
Tonsillopharyngitis 10 5.3 (2-14) 40.0 23.8 9.4
Bronchitis 10 8.5 (2-17) 100.0 23.8 9.4
Asthma/wheezing 1 8.0 100.0 2.4 0.9
Total 42 5.8 (1-17) 45.2 100.0 39.6
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Table 5.41. continued

Episodes

• Duration, days %of %of
Diagnosis· Number Mean (range) % severe category total

Digestiye
Acute vomiting

gastritis 4 2.8 (l.(j) 100.0 33.3 3.8

• Diarrheal disease 6 4.3 (l-9) 100.0 50.0 5.7
Acute abdominal pain 1 3.0 0 8.3 0.9
Other 1 8.0 0 8.3 0.9
Total 12 4.0 (1-9) 83.3 100.0 11.3

Genitourinary
p> elonephritis 3 3.7 (2.(j) 100.0 27.3 2.8• Cystitis 8 7.6 (4-11) 12.5 72.7 7.5
Total 11 6.5 (2-11) 36.4 100.0 lOA

Nervous system

Osteoanhritis 1 6.0 0 50.0 0.9
Rheumatoid arthritis 1 11.0 0 50.0 0.9

• Total 2 8.5 (6-11) 0 100.0 1.9
&Yer

Fever - no other
signs/symptoms 3 2.0 (1-3) 66.7 33.3 2.8

Fever - with other
signs/symptoms 6 3.0 (2-5) I(!().O 66.7 5.7• Total 9 2.7(1-5) 88.9 100.0 8.5

Miscellaneous
Breast swelling

and pain 2 6.5 (2-11) 0 100.0 1.9
Total 106 5.8 (1-27) 45.3 100.0

• Mean per woman 1.5

.. Data for 73 women obsetVed for ;;&0 days,

•

•

•
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Table 5.42.
Percentage of time pregnant/lactating women were iU with all iUnesses (except skin ailments) and with diar-
rhea and respiratory iUnesses

lllness'"

Mean
SD
Median
Range

%of
time ill

None

<5
5-9.9
lQ..14.9
~15

All
except skin

3.4
4.5
2.0

0·26.5

26.9

50.5
16.1
3.2
3.2

Dimrllea

% of time ill

0.5
0.5

0-2.9

% of women

88.2
U.8

Respiratory

1.6
2.2

0- 13.1

59.1
31.2

1.1

• Data for 93 wcmen aver a period of 141 ± 30 day. of pregnancy and 152 ± 23 day. of lactation

Table 5.43.
Morbidity of pregnant/lactating women: Percentage of time ill by stage or gestation!lactation

------~--

Dlness
Stage of
gestation/lactation n All

All
except skin Diarrhea Respiratory .

Trimester 2
Trimester 3
Lactation, 0-3 mo
Lactation, 3-6 mo
Mean

99
98
98
97

4.3 ± 10.1'"
4.4 ± 10.1
3.7 ± 8.0
2.7 ± 5.3
4.0 ± 5.1

% of time ill
3.4 ± 8.0 0.7 ± 0.8
4.0 ± 9.9 0.8 ±0.7
2.6 ± 5.7 0.3 ± 1.4
2.4 ± 4.5 0.2 ± 0.6
3.4 ± 4.5 0.5 ± 0.5

1.7 ± 3.2
1.8 ± 4.8
1.5 ± 3.9
U±3.3
1.6±2.2

• Mean ± SO of 141 ± 30 days during pregnancy and 152 ± 23 days of1aeution

G. PreIW3ncy Outcome

Birth weights are shown for 102 infants (Table 5.44) and also for a subset of 73 infants (Table 5.45) for whom repeated
weight measurements were made during the fIrst 6 months. Descriptive data for these two groups were remarkably
similar but (n11y data for the subset are discussed here. Birth weights showed an almost normal distribution according
to the National Center for Health Statistics (NCHS) standards (7,8) (Figure 5.17); mean weight of females was 3172 ±
395 g and of males, 3303 ± 346 g. The frequency distribution of weights (Table 5.46) indicated that 2.5% of the male
infants and 3.0% of the females were of low birth weight (LBW) or less than the 5th percentile of weight (NCHS). The
incidence of low birth weight infaDis in this study was unusually low and could be misleading since some mothers did
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not allow their infants to be weighed at the time of birth and some mothers refused to participate in the study when their
pregnancy outcome was unfavorable.

1. Relationship of Different Variables to Birth Weight

a. Maternal AnthrQPOmetIy and Food Intake

Among all of the variables which were examined in this study for their relatiooship to birth weight, maternal
anthropometry showed the greatest influence. Maternal anthropometry variables which significantly influenced birth
weight were body weight (Figure 5.18) and various derivations of this measurement, i.e. body mass index in early preg
nancy (Figure 5.19) and percent of ideal weight for height (6) (Figure 5.18). Also maternal triceps skinfold thickness
and upper arm circumference (Figure 5.20) were significantly related to birth weight

With the exception of height and body mass index, which were measured only in early pregnancy, anthropometric
measurements made at either 3 or 9 months of pregnancy were significantly related to birth weight At 3 and 9 months
of gestation. maternal body weight explained 18 and 25%, respectively, of the variation in birth weight (Figure 5.18);
triceps slcinfold thickness. 23 and 25%, respectively (Figure 5.20); biceps skinfold thickness, 14 and 14%, respective
ly; and upper ann circumference, 16 and 14%, respectively (Figure 5.20). Thus the predictive power of the
anthropometry variables for birth weight was comparable whether measurements were made in the early or late stages
of pregnancy.

By simple regression analyses, neither matemai height nor weight gain from 3 to 9 months of pregnancy (Figure 5.19)
was significantly related 10 birth weight However. in a subset of 35 WOffir.J1. for whom weight infonnation was avail
able, weight gain during the 2nd trimester (3-6 months of gestation) was a significant predictor (R2=O.22; p<O.OOS) of
birth weight (Figure 5.19). Although height was not directly related to birth weight, it was significantly correlated with
maternal weight (R2...o.10; p<0.008). Hence height indirectly influenced birth weight since taller mothers were heavier
and heavier mothers delivered heavier infants.
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Neirher materoal energy intake nor intakes of total, animal, <r plant protein from 3 to 9 months of gestation were sig
nificantly correlated with birth weight as indicated by simple regression analyses (Figure 5.21). Nevertheless, some of
me effect of food intake would appear to be through ma~mal body weight pri<r to pregnancy. Body weight of the
mother in early pregnancy was clearly a significant predictor of birth weight.

b. Maternal Morb~

Maternal morbidity variables (% of time sick with all illnesses and % of time sick with all il1..1esseS excluding skin ail
ments) were not significantly related to birth weight. Possible indirect effects of maternal morbidity on birth weight
were also examined, i.e. the relationship of morbidity to various maternal and household variables, which may in tW"ll
influence birth weight. The maternal variaH,~s which were examined included age. education, food intake. and
anthropometry; the household variables were SES and sanitation-hygiene index. Again, simple regression analyses
showed that maternal morbidity was not ~ignificantly related to any of these maternal or household variables.

Table 5.45.
Weights of infants at birth, 1, 3 and 6 months or age (longitudinal data)

Aie of infant. mooths
Birth 1 3 6

Male (n=40)
Weight, g 3303 ± 346* 4348± 578 5860± 690 7107 ± 897

(331O)t (4351) (5959) (7051)
2278- 3926* 3066 - 5941 4150 - 6984 4736 - 9048

Weight, % of 100.9 ± 10.6 101.3 ± 13.5 97.9 ± 11.5 9O.5±11.4
50th percentile (101.2) (l01.4) (99.6) (89.6)
(NCHS)§ 70 - 120 71 - 138 69 - 117 60 - 115

Female (n=33)
Weight, g 3172± 395 4064± 396 5387 ± 682 6587 ± 819

(3131) (4048) (5293) (6590)
2228 - 3962 3236 - 4810 3920 - 6785 4548 - 8374

Weight, % of 98.2± 12.2 102.0 ± 9.95 99.7 ± 12.6 91.3 ± 11.4
50th percentile (96.9) (101.7) (98.0) (91.4)
(NCHS) 69 - 123 81 - 121 72.5 • 126 63 - 116

• Mean±SD; t Median; * lUnge; § Nlltional Center Heahh SwistiCI

c. Maternal Hematological Status

The incidence of anemia (hemoglobin concentration <11g/dl) in the population of pregnant women studied in Kalama
increased gradually from 15% in the 1st trimester to 26% in the 2nd and 3rd trimesters. Since mean cell hemoglobin
concentration did not change significantly from the 1st to the 2nd and 3rd uimesters. the increase in anemia was related
largely to hemodilution. which is known to increase progressively from early to late pregnancy. After 6 months of lac
tation, 34.6% of the women studied were anemic (hemoglobin concenlIation g/dl). an incidence higher than that 0b
served in early pregnancy. suggesting that anemia was aggravated by the present pregnancy. Mean plasma ferritin
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FIG 5.17. Frequency distribution of infants by birthweight

concentration of primigravida (48.7 ± 12.2) was significantly (p<.02) higher than that of women with 4 to 6 previous
pregnancies (23.8 ± 13.0). suggesting that several successive pregnancies resulted in a drain on iron stores. This waC)
further supported by the finding that mean hematocrit concentration (36% ± 3) of younger women (<20 yrs) was sig
nificantly (p<0.05) higher than that (33% ± 3) of older women (30-34 yrs). Hematology parameters in the 1st and 2nd
trimesters were not significantly related to maternal weight gain in pregnancy or birth weight However, in the 3rd
trimester, hemoglobin concentration tended (p<O.12) to be associated positively with birth weight

d. Other Maternal and Household Variables

The significant positive correlation of maternal age and parity with birth weight was possibly an indirect effect of body
weight since both of these variables were significantly correlated with maternal weight at 3 months ofpregnancy (Figure
5.22). In this study, none of the literacy of the mother or father, type ofoccupation offather (Table 5.47), socioeconomic
status of the household (Table :5.48), or household sanitation index (Table 5.49) were significantly related to birth weight,
but, as will be discussed later, some of these variables were significantly related to infant weight at 6 months of age.

2. Summary of Household and Maternal Variables Associated With Low Birth Weight

Several household and maternal variables were examined for their possible association with low birth weight (LBW)
and normal birth weight (NBW) in this study (Table 5.50). Among all of the maternal variables examined, age and
anthropometry were the variables which showed the greatest mean differences between mothers ofLBW and NBW in
fants. Mothers ofLBW infants were younger in age (21.4 yr) than mothers ofNBW (26.0 yr) and throughoutpregnan
cy their body weight was significantly less than mothers of NBW infants. In early and mid-pregnancy, mean body
weight of mothers of LBW infants was approximately 10 kg less, and in late pregnancy, 13 kg less than for mothers of
NBW infants. Mean weight gain over 3 to 9 months of pregnancy was only 4.8 kg for mothers of LBW compared to
8.1 kg for mothers of NBW. Mean energy and protein intakes during the 6-month period of !,regnancy observed were
generally similar for mothers of LBW and NBW infants. Also, household SES, sanitation index. and matl-'J118l educa
tion and literacy variables were similar for LBW and NBW. In this study, maternal weight prior to the pregnancy and
weight gains in pregnancy were clearly the most important variables associated with low birth weight Simple regres
sion analyses of birth weight with all of the maternal variables which were discussed previously in the pregnancy out·
come section are summarized in Table 5.51.
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Table 5.46.
Frequency distribution or inrants by percentiles or weight at different ages Oongitudinal data)

Sex Percentiles of weiKht (NCHS)*
and age <5 5·10 10-25 25-50 50-75 75-90 90-95 >95

% of infants
Male
Birth 2.5 20.0 20.0 37.5 15.0 5.0
(40)t (1) (8) (8) (15) (6) (2)

1 month 2.5 2.5 10.0 32.5 27.5 17.5 5.0 2.5
(1) (1) (4) (13) (11) (7) (2) (1)

3 months 5.0 5.0 10.0 32.5 35.0 12.5
(2) (2) (4) (13) (14) (5)

6 months 15.0 17.5 25.0 22.5 15.0 5;0

(6) (7) (10) (9) (6) (2)

% of infants
Female
Birth 3.0 3.0 21.2 27.3 21.2 9.1 12.1 3.0
(33) (1) (1) (7) (9) (7) (3) (4) (1)

1 month 15.2 30.3 30.3 15.2 9.1
(5) (10) (10) (5) (3)

3 months 3.0 3.0 15.2 36.4 21.2 9.1 9.1 3.0
(1) (1) (5) (12) (7) (3) (3) (3)

6 months 12.1 18.2 24.2 37.3 12.1 6.0
(4) (6) (8) (9) (4) (2)

• National Center for Health Statistics.

t l'!umber of infanll
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Table 5.47.
Relationship of paternal and matemalliteracy, education, and type of occupation to infant weigbt, expr1:ssed
as percent of the 50th percentile at birth and 6 months of age

Literacy
Illiterate

Literate

Education, years
o

1-5

6-9

12-17

Type or occupation
Agricul tural

Nonagricultural,
public sector

Nonagricultural,
private

Infant weiiht... % of the 50th percentile (NCHS)*
Birth 6 months of aKe

Paternal Materaal Paternal Maternal

0=39 0=87 0=32 0=66
100.5 ± 13.St 100.1 ± 13.0 85.9 ± 12.0 89.9 ± 11.9
(99.7)* (100.3) (87.5) (90.2)
69.6.132.91 68.9 - 132.9 60.3·105.4 60.3 - 116.1
0=60 0=13 0=49 0=15
101.2 i: 11.7 104.3 ± 10.2 93.7 ± 11.5 94.1 ± 13.7
(100.7) (106.0) (91.4) (91.7)
70.7 - 127.5 88.7 - 120.3 70.8·128.8 70.8·128.8

n=38 n=85 n=30 n=63
100.5 ± 13.7 100.4 ± 13.1 86.5 ± 11.6 90.1 ± 12.1
(98.9) (100.6) (87.5) (90.3)
69.6 - 132.9 68.9 - 132.9 60.3 . 105.4 60.3 ~ 116.1
0=13 0=5 n=8 0=7
103.8 ± 12.9 105.1 ± 10.9 92.3 ± 19.7 92.0 ± 18.4
(104.7) (111.8) (89.4) (86.8)
79.3 - 127.5 91.3 - 113.6 60.3 - 105.4 70.8 - 128.8
0=36 n=l1 n=32 n=13
101.0 ± 10.9 100.7 ± lOA 92.7 ± 9.8 92.6 ± 9.1
(100.7) (100.0) (91.4) (92.4)
81.4 - 127.3 88.7 - 120.3 70.8· 113.5 78.0 - 113.5
0=13 n=12
99.0 ± 12.4 94.9 ± 12.0
(101.6) (94.7)
70.7 - 116.1 80.5 . 116.1

0=25 n=19
98.3 ± 10.8 89.6 ± 13.7
(96.9) (91.4)
76.7 - 119.8 63.0· 107.7
n=37 n=32
100.3 ± 14.4 89.8 ± 11.9
(99.0) (89.6)
69.6·132.9 60.3 . 128.8
0=35 n=28
103.8 ± 11.1 91.8 ± 12.3
(103.0) (90.6)
79.3 - 127.5 70.8 - 116.1

• National Center for Health Sl.\tiltica

t Mean±SD

*Median
§ RAnge
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Table 5.48.
Comparison of socioeconomic status (SES) and infant weight expressed !l~ ;;erceot or the median at birth and
6 months of age

Household
SES group

Infant.weiibL % of the 50th percentile CNCHS)*
Birth 6 months

High

Upper iotennediate

Lower intennediate

Low

n=13
97.2± 1O.3t

(100.7)*
84.0· 111.9§

0=16

102.9 ± 13.8
(100.4)
70.7· 127.3

n=43
101.2 ± 12.6
(100.7)
69.(\· 127.5

0=29
100.0 ± 13.5
(100.0)
68.9·132.9

0:14
92.6 + 7.9**
(91.9)
80.5·1095

0=12

95.7 ± 14.9**
(101.9)
70.8 - 115.2

0=36

91.8 ± 9.l
u

•
tt

(91.0)
77.3· 116.1

1l='21
84 ~ '. ~ 5 5tt

.j;l. • •

(82.3)
60.3·128.8

•

•

•

•

•

• National Center for Health Statistics; t Mean ± SD; ~ Medillj1; § Range

••.tt MeaN in colUlJlIlJ with different Jetten are llignificmt1y different (p<O.05)
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Table 5.49.
COinparisod or household sanitation index and inrant weight expressed as percent of the median (NCBS) at
birth and 6 months or age

Household
sanitation indext

2.5 - 2.99

3.0 - 3.24

125- 3.49

3.50- 3.74

3.75- 3.99

4.0 - 4.5

• National Center for Health Statistics.

t Higher indices indicate better sanitation

*Mean ±SD
§Median

•• Range

Infant weiibt % of the 50th perceotile CNCHS)*
B~ 6moow

n:::16 11=13
98.1 ± 9.6* 84.6+ 14.6
(95.3)' (86.8)
84.1 - 120.0~1'" 60.3 - 105.0

n=16 11=11
103.0 ± 15.5 93.3 ± 8.6
(107.3) (96.4)
68.9·127.3 77.3 - 105.2

n=24 11=17
101.6 ± 11.6 92.8 ± 10.1
(100.3) (91.4)
81.4 - 122.6 72.6 - 109.5

0=22 11=16
101.9 ± 11.6 91.2 ± 11.0
(99.9) (90.8)
81.5· 132.9 78.2 - 116.1

0=9 n=7
93.0 ± 12.1 88.9 ± 12.6
(92.9) (83.0)
70.7 - 108.7 78.1 - 115.2

0=9 n=6
98.3 ± 16.0 91.6 ± 9.4
(96.9) (90.2)
76.7 - 121.5 80.5 - 105.4

238



239



Table 5.51.
Simple regressions or maternal variables and birth weight expressed as percent or the 50th percentile
(NCHS)·

Independent Regression
R2

variable n coefficient SE P

Mother
Age. years 101 0.55 0.21 0.01 0.07

Intercept 86.4 5.5

Parity 101 1.18 0.44 O.OOQ 0.07
Intercept 95.9 2.15

Weight, 3 mo gestation. kg 63 0.58 0.15 0.0003 0.19
Intercept 67.4 9.3

Ann circwnference.
3 mo gestation. em 35 1.L4 0.45 0.009 0.19
Intercept '10.5 11.7

Biceps skinfold thickness.
3 mo gestation, mm 31 0.75 0.33 0.03 0.15
Intercept 97.4 3.7

Trkeps skinfold thickness.
3 mo gestation. mm 31 0.69 0.21. 0.004 0.25
Intercept 92.1 4.4

• Nation&! Cmt.er for Health StatiJtics,

H. Multiple Regr~5iQn Models For Predicting Birth Weight

Reiationships between birth weight and various other measures have been discussed previously. In this section. the
combined effects of collectif'ns of variables on this outcome were investigated using multiple reg.iession techniques.
To properly interpret the results. a few preliminary remarks about the methods which were used are needed. More
detailed information is presented in the statistics section of this report The same comments also apply to the section
on models for predicting infant weight at 6 months of age.

When predictor variables are correlated. it is often the case that several different subsets of variables giv~ essentially
the same predictive power. A procedure such as stepwise regression that gives just one of these statistically indistin·
guishabl~ subsets as the answer may be misleading. The method used here is based on examination of all possible sub
sets of predictors as implemented in SAS PROC RSQ'JARE. The CP criterion was used to select subset models.

The following variables were considered as candidate predictors for birth weight expressed as percent of 50th percen
tile (NCHS):



•

•

I

Characteristics of the Mother
Age
Education,Years
Parity
Number of fetal deaths
Average kilocalorie, animal protein and planl protein intake across the second and third trimesters

of pregnancy
Height
Weight at 3 months of pregnancy
Weight gain, 3 to 9 months of pregnancy
Percentage of time sick excluding skin ailments
Percentage of time sid, with skin ailments

Characteristics of the Household
SES
Sanitation-hygiene index
Infant/child mortality

In selecting the candidate predictors. several considerations were taken into account First. given the purpose of the

CRSP, several food intake variables were included as candidate predictors. Second, there was a trade-off between the
inclusion of more variables and the consequent loss of cases due to missing values. If there were too few cases rela
tive to the number of variables, then there was a danger of overfitting.

One interpretation 01 a regression coefficient is that it represents the change in the predicted variable that would be as
sociated with a one unit change in the predictor, given that the values of all other predictors are held constant 81 their
average. For predictors which are not correlated with the set ofotherpredictors, this is a ve'C)' reasonable view. However,
in cases when the predictors are correlated, this interpretation can be mhileading. Because of the correlation of two
variables with parity, number of fetal deaths and infant/child mortality, these variables were excluded as candidate
predictors. After these exclusions, the other candidate predictors given above represented a reasonable compromise.
In this analysis, ."\9 cases were used.

When 13 variables were included, the R2 (squared multiple correlation) was 0.50. At this level some overlitting was
likely and this statistic should be viewed with caution. The CP criterion pointed to only one candidate model as the
best predictor. The model included early pregnancy weight and weight gain with an R2 of 0.37. The next step was to
examine the selected two-variable model in a multiple regression analysis. This resulted in Ii sample size of 63. Early
pregnancy weight and weight gain explained 27% of the variation in birth weight (Table 5.52). When the model in·
eluded body mass index or percent of the ideal weight for height instead of weight per se, R2 changed only slightly
(0.29 and 0.30 re~tively). The effects of body weight in early pregnaflCy or derivations of this me,asurement. and
weight gain during 3 to 9 months of pregnancy on birth weight were clearly significant The largest (least significant)
p~value for these variables was 0.01 and the coefficients were poo;~tive and reasonably consistent across models.

Although maternal age and parity showed a significant relationship to birth weight in simple regressions, these vari
ables wc:~ not significant in multiple regression analysis. As mentioned before, the effect of age and parity on birth
weight appeared to be due to their relationsip to early pre~cy weight Among all of the variables examined., age had
the strortgest correlation with early pregnancy weight (R =0.17, p=O.OOO3). Older mothers were heavier than younger
mothers and delivered infants of larger birth weight. Younger mothers appeared to face greater risks of delivering low
birth weight infants than older mothers and should therefCl'e be given approJitiate nuttitional support early in the preg
nancy or preferably prior to the pregnancy to reduce the risk of low birth weight
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Table 5.52.
Multiple regression models for predicting birth weight. expressed as percent or the 50th percentile (NCHS)·
Independent Regression
variable n coefficient SE p R2

Modell
Weight in early pregnancy, kg 63 0.65 0.15 0.0002 0.27Weight gain during pregnancy, kg

(2nd and 3rd trimester) 1.02 0.40 0.01
Intercept 54.7 10.2
Model 2
Percent of ideal weight for height

in early pregnancy 63 0.39 0.08 0.0003 0.30Weight gain during pregnancy, kg
(2nd and 3rd trimester) 1.32 0.43 0.003

Intercept 43.1 i1.12

Model 3
Body mass index in early

pregnancy 63 1.72 0.39 0.0004 0.29Weight gain during pregnancy, kg
(2nd and 3rd trimester) 1.34 0.43 0.003

Intercept 48.8 11.2

• National Center for Health Statistics.

I. Multiple Rellression Analyses Predicting Early Prellnancy Weight and Weight Gain During Pregnancy

Multiple regression analysis of variables affecting birth weight showed that only early pregnancy weight and weightgain during second and third trimesters were significant predictors of birth weight. To study the effect of food intakeand other variables on early pregnancy weight and weight gain, again the PROC RSQUARE analysis was used. Theindependent variables used were: mother's years of education, age, parity, height, animal protein, plant protein, andkcal intake during the second and third trimesters (used as a proxy for the previous food intake) and householdsocioeconomic status and sanitation-hygiene index. Among 9 predictors and 60 cases, age was the best single pre-dictor of early pregnancy weight, showing a R:! of 0.21 compared to 0.35 when all variables were used. The CP criterionclearly showed that the Cl'mbination ofage and height is the best prediction model. Multiple regression analysis showedthat these two variables e.~plained 25% of the variation in early pregnancy weight (Table 5.53).

The independent variabies considered as predictors of maternal weight gain included the same 9 variables used forpredicting early pregnancy weight plus two morbidity variables (% Lime sick with skiP"' ~ilments and % time sick excluding skin ailments) and early pregnancy weight In this analysis, 49 cases were included and R2 for all 12 variableswas 0.35. Early pregnancy weight was the best single predictor (R2=O.09). The CPcriterion showed three candidatemodels for predicting weight gain, each including two variables with R2 ranging from 0.17 to 0.19. The candidatemodels were parity and age, parity and early pregnancy weight, and SES and early pregnancy weight The multipleregression analysis of these candidate models showed that among 63 mothers, age and parity were the best predictorsof weight gain with R2 of 0.17 (Table 5.53). 11le regression coefficient for age was negative and for parity was positive. If instead of age, early pregnancy weight was used, R2 dropped to 0.13 and its regression coefficient wasnegaLive. This showed that if parity was held constant, older or heavier women gained less weight during pregnancy thanyounger or lighter women.
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Energy and protein intakes of mothers during pregnancy were not directly associated with birth weight. Nevertheless
some of me effect of food intake would obviously be through body weight prior to and during pregnancy, which clear
ly affected birth weight All simple and multiple regression analyses of various independent variables with birth weight
are summarized in Figure 5.23. Significant relationships between maternal age, parity, and weight with birth weight
suggested the need for further analysis using the least squares means procedure to control for the age effect on early
pregnancy weight, a significant predictor of birth weight

Table 5.53.
Multiple regression analysis ror predicting early pregnancy weight and weight gain during the second and
third trimesters

Independent
variable

Regression
coefficient SE p

Age, years
Height. cm

Intercept

Dependent variable: Early pregnancy weight, kg (n=72)

0.66 0.17 0.0003
0.59 0.21 0.004

0.25

Age, years
Parity

Intercept

Dependent variable: Weight gain, kg (n=63)
-0.32 0.11
0.88 0.25

12.6 2.2
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J. Growth orIpfapts

1. Weight, Length and Weight for Length

Weight and length data for male and female infants from birth to 3 months of age followed a pattern of nonnal distribu
tion which closely resembled the NCHS standards (Tables 5.44 and 5.54j. Hence both mean weight and length of male
and female infants from birth to 3 months of age were approximately 100% of the 50th percentile of NCHS standards
(Tables 5.44 and 5.54). Ranges were similar for the sexes - 69-123% for weight and 95-113% for length. By 3 months
of age, some growth faltering in both weight and length of male and female infants was evident and continued to in
crease progressively to 6 months of age. At this age, weights of male and female infants were 90.5 and 91.3%, respec
tively, of the 50th percentile of weight (NCHS) and ranged from 60-116%; ranges were similar for both sexes. The
percent of male and female infants whose weights were less than the 5th percentile of weight increased from 5.0% and
3.0%, respectively, at 3 months of age, to 15.0 and 12.1 %, respectively, at 6 months of age (Table 5.46 and Figure 5.24).
Data for length of infants were limited in contrast to that for weight and consequently interpretation of this measure
ment was restricted to a smaller data set than for weight Nevertheless some stunting in length was evident for both
male and female infants at 6 months of age, 95.1 and 97.5%, respectively, of the 50th percentile (NCHS) with a range
of 88·102% for the sexes combined (Table 5.54).

Weight and length data of LJlfants from birth to 6 months of age were reported as weight/age, length/age and
weight/length with mean, median and range of Z-scores, NCHS percentiles and percent of 50th percentile (NCHS) for
each parameter (Table 5.55). From birth to 3months ofage the three parameters ofweight and length were approximate·
ly 100% of the 50th percentile (NCHS) and Z-scores were near zero. However, the range ofZ-scores and percentiles
indicated that some infants were faltering in weight/age, length/age and weight/length at each age studied. By 6 months
of age, mean weight/age Z·score dropped to .Q.75 with a range from -3.19 to 2.39, mean percentile was 29.2 (0.07
99.2), and percent of median percentile was 90.8 (60.3-129.7). The changes observed may be related in part to the use
of NCHS standards, which are based largely on growth data of fonnula-fed infants. In this study, mean changes in
length/age in Z-score and percentiles at 6 months were similar to those observed for weight/age, but the trend was some
what more negative than that observed for weight As a result of these changes, weight/length showed the least change
in Z-score and percentile values over the 6 months. Nevertheless, the range of weight/length Z-scores from -4.22 to

1.35 and percentiles from 0 to 91.2 at 6 months indicated extreme differences in the growth of some individuals.

2. Head Circumference, Arm Circumference and Skinfolds

Data for head circumference, arm circumference, and bicep and tricep skinfold measurements at birth, 1, 3and 6 months
of age are shown for male (Table 5.56) and female (Table 5.57) infants. Me.an head circumference for male and female
infants was approximately 100% of the 50th percentile ofNCHS standards from birth to 3 months ofage and at 6 months
had decreased slightly for both sexes to 96% of the median percentile. TIle range of variation in head circumference
(cm and % of 50th percentile, NCHS) was about 20% between the low and high values at eQCh age studied. Limited
information about age related changes in arm circumference and in bicep and tricep skinfolds of infants has precluded
comprehensive data on percentile distributions. Data for skinfold thickness of infants are relatively few except for new
borns. This is attributed in part to the difficulty in obtaining these measurements of infants where patience and con
tinuing practice are essential. Thus the data of Karlberg et al (9), from a study of Finnish children, of skinfold
measurements over the first 3 years are particularly valuable. The mean tricep skinfolds of Egyptian infants in this
study were approximately 100% of the 50th percentile standards of Karlberg at 1 and 3 months for both sexes and at 6
months fell slightly below this standard At 6 months of age, mean bicep skinfold thickness of both male and female
infants was essentially the same thickness as observed at 3 months of age. Also, the mean upper arm circumference at

six months was strikingly Jow for both male and female infants, 12.0 and 12.3 em, resrectively, as compared to means
of 15.4 and 15.0 reported by Huenemann et al (10) for more than 200 healthy male and female infants, respectively, in
Berkeley. 1bese observations in conjUllCtion with the extreme variation in ann circumference and in skinfolds noted
at each age studied suggested that some infants did not accumulate fat stores namally and that by 6 months ofage these
infants had less than normal fat deposits.
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Table 5.54.
Lengths of infants at birth, 1,3 and 6 months of age (cross-sectional)

Male
Length, em

Length, % of
50th percentile
(NCHS)§

Female
Length,em

Length, %of
50th percentile
(NCHS)

• Mean±.SD
t Median

*Range
§ National Center for Health Statistics

Aile of infant. months
Birth 1 3 6

n=34 n=16 n=22 n=26
50.5 ± 1.2· 54.1 ±3.4 59.6±2.1 64.5±2.6
(51.0)t (54.1) (59.3) (64.8)
48 - 52* 46·59 55 -64 60-69

l00.0±2.4 99.0±6.3 97.4 ±3.5 95.1 ±3.8
(100.9) (98.6) (96.9) (95.S)
95· 103 84 - 107 90 - 104 88 - 102

0=21 0=13 0:17 0==13
50.3 ± 1.7 53.0 ±2.4 59.3 ±2.8 64.3 ±2.1
(50.0) (52.6) (58.1) (64.8)
48 - 56 0·57 55 - 64 60·66

100.7 ± 3.5 99.0±4.5 99.6±4.7 97.5 ± 3.1
(100.2) (98.2) (97.5) (98.3)
96 - 113 93 - 107 93 - 108 91 - 100
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FIG 5.24. Frequency distribution of infants by percenUles of weight (NCHS) at birth and at 3 months of age.
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• Mean±SD

t Median

tRange

§ NatiOlllll~r for Heal1h StatilticlTable 5.56. Head cirwmference. arm circumference and skinfold lhickneu of male infanlJ (cron-sectional
data)
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Table 5.56.
Head circumference, arm circumference and sttinfold thickness of male infants (cross-sectional data)

Head
circumference, cm

% of 50th
percentile for
head circumference
(NCHS)§

Arm
circumference, cm

Biceps
skinfold, mm

Triceps
skinfold, mm

• Mun±.SD
t Median

*R.mge
§ National Center {or Health SlItiJtia

Aie of infant. months
Birth 1 3 6

n=18 n=20 n=25 0=25
35.2 ± 2.01'" 37.3.± ~.69 40.3 ± 1.46 42.4 ± 1.38
(35.2)t (37.5) (40.2) (42.4)
30.0 - 38.0* 33.4·40.0 38.0·44.6 39.6·45.0

n=18 0=20 n=25 n=25
101.0± 5.77 100.] ± 4.55 99.3 ± 3.61 96.6 ± 3.14
(10Ll) (100.7) (99.0) (96.8)
86·109 90 - 108 94 - 110 90·103

n=20 0=20 0=22 n=23
93± 1.3J lQ7± 1.08 11.9 ± 1.29 12.0± 1.26
(9.9) (11.0) {l1.9) (11.6)
4.5 - 10.4 8.0 - 12.9 9.0· 14.4 9.6·14.4

n=20 11=19 0=21 0:25
3.9 ± 0.88 4.6 ± 1.52 6.0 ± 1.85 5.5± 1.75
(4.0) (5.0) (5.5) (5.0)
2.0· 6.0 2.0 - 8.0 3.0 - 9.0 3.0· 9.0

n=20 0=20 n=22 0=25
5.3 ± 1.2; 7.0± 3.02 8.8 ± 2.15 9.1 ± 2.16
(5.0) (6.8) (9.0) (9.0)
4.0 - 9.0 2.0·13.0 5.0· 13.0 4.0·12.0
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Table 5.57.
Head circumference, arm circumference and skinfold thickness of femaie infants (cross-sectional data)

Head
circumference. cm

% of 50th
percentile for
head circumference
(NCHS)§

Arm
circumference. cm

Biceps
skinfold, mm

Triceps
skinfold, mm

ARe of infant. months
Binh 1 3 6

0=17 0=13 0=19 0...17
35.1 ± 1.01* 35.8 ± 1.50 38.8± 2.22 41.4 ± 1.44
(35,O)t (36.2) (39.1) (40.6)

33.0 - 37.2* 33.0 - 38.4 32.0 - 41.4 39.2 - 45.0

n=i7 0:13 0=19 0=17
102.2 ± 2.94 98.4 ± 4.06 98.1 ± 5.61 96.8 ± 3.41
(102.0) (99.4) (98.8) (95.7)
96.0 -108.0 91.0 -105.0 81.0 -105.0 92.0 -106.0

n=20 11=15 n=18 n=17
9.8 ± 0.89 10.5 ± 1.22 11.4 ± 1.17 12.3 ± 1.02
(9.75) (10.4) (11.4) (12.0)
8.2 - 12.0 8.5 - 12.4 8.5 - 13.6 10.6 - 14.8

n=20 0::15 n=18 n=17
4.3 ± 1.22 4.9 ± 1.23 5.8 ± 1.60 5.8 ± 1.16
(4.0) (5.0) (6.0) (6.0)
2.0 - 6.5 3.0 - 8.0 3.0 - 9.0 4.0 - 8.0

n=20 0=15 0=18 n=17
6.0± 1.47 6.4 ± 1.52 8.4 ± 1.54 9.9 ± 2.83
(6.0) (6.0) (8.0) (9.5)
3.0 - 8.0 5.0 ~ 10.0 6.0 - 11.0 5.0 - 15.0

• Mean±SD
t Median

*Range
§ National Center for Health Statistics

K. Morbjdjty of Infants

The number of illness episodes which were diagnosed and the mean duration and severity of the episodes are sum
marized in Table 5.58. Data are shown for 76 infants for whom the time observed was at least 90 days from birth to 6
months of age. The mean number of days observed over the 6-m(lpth period was 149 ± 25 (SD) which included 69 ±
16 days observed from birth to 3 months ofage and 80±19 days from 3 to 6 months. Over the entire observation period
the mean number of illness episodes per infant was 5.9 with a mean duration of 6.2 days. The range of duration of ill
ness from 1-130 days showed that some individuals experienced a particularly heavy burden of illness. Proportionate
morbidity shown by category of illness (fable 5.58) mdicated that the largest contributors to morbidity of infants were
infectious diseases: digestive or gastro-intestinal (37.9% of all illnesses) and respiratory (31.8% of all illnesses). As
expected, the single largest contributor to infant morbidity was diarrheal disease (25.8% of all illnesses) and the next
largest contributorwas bronchitis (19.3%). Eye and ear disorders combined comprised 17.4% of the illness episodes
ofanfants, mostly attributed to conjunctivitis (12.7%). Skin problems with a mean duration of 12.2 days per episode
represented 6% of the total illnesses diagnosed, the same percentage as fever (with and without other signs and
symptoms) with a mean duration of 4.5 days per episode.
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Table 5.58.
Morbidity diagr;;.,ses or inrants from birth to 6 months or age

Episodes
Duration, days %of %of

Diagnosis· Number mean (range) % severe category total

Skin
Impetigo 7 25.0 (4-130) 42.9 25.9 1.6
Cellulitislabcess,

boil
,.,

6.5 (6-7) 100.0 7.4 0.4k

Fungus (ringworm) 2 7.0 (6-8) U 7.4 0.4
Allergic or COO!.aCt

dermatitis 2 10.5 (8-13) 0 7.4 0.4
Bum 1 3.0 0 3.7 0.2
Other 13 8.0 (2-16) 0 48.1 2.9

TOlal 7.7 12.2 (2-130) l8.5 100.0 6.0
~

Conjunctivitis 57 5.9 (2-20) 0 76.0 12.7
Stye/blepharitis 18 9.9 (3-33) 0 24.0 4.0

Total 75 6.9 (2-33) 0 100.0 16.7
Ear

Otitis media 3 3.0 (2-4) 66.7 100.0 0.7
Mouth/teethl~ms

Thrush 1 2.0 0 100.0 0.2
Respiratory

Common cold 45 5.8 (I-IS) 35.6 31.5 10.0
Tonsillopharyngitis 3 9.0 (4-15) 33.3 2.1 0.7
Bronchitis 87 6.3 (1-22) 100.0 60.8 19.3
Pneumonia 8 6.3 (2-16) 100.0 5.6 1.8

Total 143 6.2 (1-22) 78.: 100.0 31.8
Di~estiye

Acute vomiting
gastritis 38 4.6 (2-9) 100.0 22.4 8.4

Diarrbeai disease 116 5.4 (1-22) 100.0 68.2 25.8
Dehydration 16 5.6 (2-15) 100.0 9.4 3.6

Total 170 5.2 (1-22) 100.0 100.0 37.9
Genito-urinary

Infection 1 8.0 0 100.0 .2
&YeI

Fever - no other
signs/symptoms 7 3.0 (2-6) 0 23.3 1.6

Fever - with other
signs/symptoms 21 4.9 (2-12) 100.0 70.0 4.7

Fever - post
immunization 2 5.5 (2-9) 0 6.7 .4

Total 30 4.5 (2-12) 70.0 100.0 6.7

Total 449 6.2 (1-130) 69.5 100.2
Mean per infant 5.9

• Data for 76 infmtll obIerved for.290 daya; mean 149 daya;t. 2S (SD)
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The mean percentage of days ill, over at least a 90 day period of observation (mean ± SD of 149 ± 25 days) of 76 in
fants from birth to 6 months, was 4.6% for diarrhea and 6.0% for respiratory illnesses (Table 5.59). The range of per
cent days ill, 0-22.7% for diarrhea and 0-33.0% for respiratory illness, agreed with previous data that some individuals
experienced a very heavy burden of illness. Less than 10% (7.9%) of the infants did not experience any illness other
than skin problems (Table 5.59). More than one-third of the infants (36.8%) experienced illnesses 15% or more of the
time observed. ApIXOxirnately one-third of the infants observed experienced no diarrheal or respiratory illnesses (31.6
and 36.8%, respectively); however, a slightly higher percentage of infants experienced these illnesses 5% or more of
the days observed (38.2% of days for diarrheal and 39.5% of days for respiratory illness).

The mean percent of time infants were ill at different ages from birth to 6 months of age and least squares means con
trolled for month of year are shown for aU illnesses except skin, and for diarrheal and respiratory illnesses (Table 5.60).
The mean burden of diarrheal illness of infants was greater from 3 to 6 months of age (range of4.8-8.3% of time) than
was observed at younger ages (1.2-1.9% of time). The effect of age on diarrlleal illness was significant (p<O.OOl) when
the least-squares means method was used to control for month of year (Table 5.61). The percent of time ill with diar
rhea appeared to be greater from March through July (range of4.7-10.7% of time ill) than from August through February
(range of 0.7-4.3% of time ill) (Table 5.60). However, leasL-squares means controlled for age showed that month of
year did not have a significant influence on the percent of time infants were ill with diarrhea (Table 5.61).

Mean percent of time infants were sick with respiratory illness exceeded that for diarrheal illness. Contrary to diar
rheal illness, least-squares means controlled for month of year showed that older infants did not experience respirauIy
illness a significantly higher percentage of time than younger infants (Table 5.60). Respiratory illness followed a
seasonal trend, i.e. percent of time ill was higher from December through March (7.6-10.4%) compared to other months
(1.7-6.4%) and the low periods for respiratory illnesses were July and August. The effect of month of year on the per

cent of time sick with respiratory illness was significant (p<O.OO9) when least-squares means procedure was used to

control for age (Table 5.61).

Table 5.59.
Percentage or time infants were ill with aU illnesses (except skin ailments) and with diarrhea and respiratory
illness from birth to 6 months or age

Illness·

MeaIl±SD
Median
Range

%of
time ill

None
<5
5-10
10-15
~15

• Data for 76 inflllU

All
except skin

13.2± 9.9
11.9
0-42.9

7.9
10.5
27.6
17.1
36.8
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Diarrhea

% of days ill

4.6 ± 5.3
2.6
0-22.7

% of infants

31.6
30.3
26.3
6.6
5.3

Respiratory

6.0± 7.6
3.1
0-33.0

36.8
23.7
14.5
11.8
13.2



The general linear model approach to the estimation of infant morbidity by individual effect, age, and month of yeflf
estimated only about 32% of the variance in time ill without skin ailments, 27% of time ill with diarrhea, and 37% of
time ill with respiratory illness (Table 5.61). The relatively small R2 valu~ and large coefficients ofvariaticn indicated
the need for other analytical approaches.

L. Infant Mortality

Infant mortrility was high in the study population; among 161 live born infants, 10 deaths occurred, 5 of these shorU;
after delivery (fable 5.62). Four of the deaths were on the day of delivery and one on the following day. Two of (lie
infants who died were pairs of twin~ and another died following a complicated delivery. No other information about
the deaths was available. Documentation of cause of death is not done in the village and parents, in many cases, were
unwilling to discuss events which proceeded the death. Therefore, information about cause ofde.ath is sketchy. Among
the 5 infants who survived for a longer postnatal period, two died from pnewnonia, one at 6 days of age following a3
day illness,the other at 20 days of age following a 2-dhv illness. At birth, the weighl~ of both infants exceeded the 50%
percentile of weight (NCHS), 104 and 120% of the mea5an. The weight of one infant who died from fever at less than
one month of age was only 76% of the 50% percentile of weight (NCHS) at birth. The infants who died at 2 and 4
months of age from unknown causes were 92 and 93% of median weight at the time oithe last anthropometry measure-
ments at 1 and 3 months, respectively. Household socioeconomic status was significantly lower (p<O.05) for families
of the 10 infants who died compared to other families, but hOlL'>ehold sanitation scores were not :;ignificantly different.
A follow up investigation of the infant repulation showed that 5 additional illfants dioo before they reached one year
of age. Household SES for the 15 infants w:tO died during or following the study was significantly poorer (p<0.004)
than that of the other househ01J!; (3.47).

Table 5.60.
Means and least-sq 'lares means of percent of time infants were ill at different ages and months of year from
~irth to 6 months

Illness
All

n except skin Diarrhea Respiratory

Age, month % of time ill
1 82 6.7 ± 6.8$ 1.2 ± 7.6 5.1 ± 15.7
2 81 10.5 ± 16.8 1.9 ± 6.3 6.8± 13.6
3 80 10.6± 15.9 4.8 ± 11.6 5.3 ± 10.8
4 80 14.4 ± 19.@ 3.9 ± 10.4 5.8± 13.9
5 80 15.5 ±23.2 8.3 ±20.3 4.7 ± 11.3
6 77 18.5 ± 19.6 6.1 ± 11.1 8.1 ± 15.7

1 • t 1.0 ± 1.4 5.0 + 1.56.3 ± 2.1 .
2 11.0 ±. 2.1 1.9:± 1.4 6.7 ± 1.5
3 11.0 ± 2.1 4.8 ± 1.4 4.4 ± 1.5
4 14.8 ± 2.1 4.0 ± 1.4 5.2 ± 1.5
5 16.1 ± 2.1 9.0± 1.4 4.1 ± 1.5
6 18.3 ± 2.2 6.1 ± 1.5 77 ± 1.5
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Table 5.60. continued

Dlness
All

n except skin Diarrhea Respiratory

Month or year % 01 time ill
• 1.4 ± 12.1 8.5 ± 18.1January 54 11.4 ± 21.2

February 56 11.9 ± 17.0 2.4± 8.6 10.4 ± 17.2
March 48 15.1 ± 18.5 7.6± 15.3 8.1 ± 14.6
April 47 12.7 ± 15.3 4.7 ± 9.9 5.2 ± 11.0
May 42 18.6± 19.0 6.9± 13.8 4.9 ± 10.7
June 32 23.8 ± 29.9 10.7 ± 19.9 6.4 ± 16.8
July 23 17.6 ± 25.0 8.3±22.2 1.7 ± 8.2
August 22 10.4 ± 17.8 0.7 ± 2.9 1.8 ± 5.3
September 36 9.8 ± 14.3 4.3 ± 9.5 2.5 ± 8.9
October 37 7.8 ± 16.2 lO± 8,4 3.2± 9.7
November 37 5.3 ± 11.0 1.3 ± S.O 3.3 ± 8.0
December 46 9.9 ± 18.1 1.8 ± 8.1 7.6 ± 16.2

January 13.3 ± 2.5* ,i 2.5 ± 1.7 9.9.:J: 1.8
February 12.2 ± 2.5 2.0 ± 1.7 11.1 ± 1.7
March 13.6± 2.7 6.3 ± 1.9 8.5 ± 1.9
April 9.7 ± 2.9 2.9 ± 1.9 5.7 ± 1.9
May 12.4 ± 3.1 3.7 ± 2.1 4.3 ± 2.2
June 16.2 ± 3.6 7.3 ± 2.4 4.7 ± 2.5
July 14.1 ± 4.0 7.1 ± 2.7 0.5 ± 2.8
August 10.1 ± 4.1 2.2± 2.7 O.Ol± 2.9
September 15.1± 3.4 8.1 ± 2.3 1.9 ± 2.4
October 14.0 ± 3.4 6.2 ± 2.3 4.1 ± 2.3
November 11.5 ± 3.3 2.4 ± 2.2 6.4 ± 2.3
December 12.8± 2.8 2.8 ± 1.9 9.0± 2.0

* Mean±SD

t Least-squares means controlled for monLb of year

*Least-squares means conuolled for age of infant
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-------------------------------- -----
TaMe 5.61.
General linear models e!'timlltirJg infant morbidity by ~lldividUotleffect, e:ge, and month of year

lnc'ependent
variable df

Type I
sums of squares F

A. DepenDent variable; Percent o( t}me ill exch.ding skin ailments

ID
Age of infant
Month of year

85
5

11

4.83
0.73
0.13

1.8
4.7
0.4

<u.OOOl
<0.0004
<0.96 (NS)

Rk
_ 0.32

Root mean sqU':lre eJT')r = 0.18
Coefficient VI variation = 140

B. Dependent variable: Percent of time ill wil h diarrhea

ill
Age of infant
I.1c,mr. of yeJf

85
5

11

1.42
0.28
0.20

L~

4.1

1.3

<0.12 (NS)

<0.001
<0.22 (1'15)

=
Root mean square- err:Jf =

Coeftici~nt of variation =

0.27

0.12
272

•

•

•

C. Dependent variable: Percent or time ill with respiratory illness

ID 85 2.74
Age of infant 5 0.07
MonL~ of year 11 0.38

R2 - 0.36
Root mean square error = 0.12
Coefficl-.;nt of variatior = 207
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2.2
I.e
2.3

<(J.OOOI
<0.43 (NS)

<0.009
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Ta~le 5.62.
Rela!ionship or ~orant mortality to prior morbid~.1'8J:.d aoH• ..pometr)

-
Cause of pl1;eat Prior morbidity _. I~st body weight

Infant death death Diagnosis Duration Age Severe measurement

days days % of median
weight (NCHS)

A-D Perinatal· ! day

E Perinatal· 2 days

F Pneumonia 6 days Bronchitis 3 3-6 Yes 120 (Birth)t

G Pneumonia 20 days Pneumonia 2 18-19 Yes 104 (Birth)

H Fever simo 76 (Birth)

I Unknown 2mo 93 (l fllO)

J UnKJ11wn 4mo Common cold 4 74-78 Yes 92 (3 mo)
Conjunctivitis 4 88·92 No

• Infant A wu a twin delivered by c,~urian settioo; Infant B wu I twin whose: counterpart wu low binh weight; Infant C wu dclivered follow

ing complicated labor; Infanu D rod E, no Idditioml informatioo was available.

t Age of last measurement

M. Relationship of DUfflent Variab'es To Infant Wejght At 6 Months or Age

1. Maternal Literacy and Household Variables

Matemalliteracy and years of formal education were not directly and significantly related to infant weight at 6 months
of age; h')wever only 15 of 81 mothers in the study group were literate resulting in a disproportionately small number
of mothm in the literate group. Infants from households classified as low socioeconomic status, weighed significant
ly less (p<O.05) at 6 months of age than infants foum hOllseholds in the upper/intermed.iate and high SE':; categories
(Table 5.48).

Household sanitation index correlated negatively and signifi-:antly (R2=0.10, p<O.OO5) with the percent of time in
fants were ill with diarrhea (Figure 5.25) which in turn signifi'antly (p<O.OO5) affected infant weight at 6 months.
Household sanitation was alSO associated with several maternal and household variables which in turn influenced in·
fant morbidity and infant weight at 6 months. Simple regression analyses showed that households classified as
higher SES and those with more educated lead females rated higher in household sanitation than those of lower SES
or poorly educated mothers (Table 5.63). Also maternal food intakp during lactation, particularly animal protein in
take, was an important variable related to household sanitation (Table 5.63). Maternal iron status, assessed by plas
ma ferritin and hemoglobin levels, was positively related to household sanitation (Table 5.63), possibly due to some
association of iron nutriture with work perfonnance of the mother. A summary of the variables related to household
sanitation by simple regression analyses and in turn to infant morbidity and weight at 6 months aI\; ~hown in Figure
5.26. These variables are discussed again in a subse;(Juent section of this report, which shows Multiple regression
models predicting household sanitation.
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2. Maternal Food Intake

Maternal mean energy intake (total kcal/day) during the first 6 months of lactation (Figure 5.27) was significantly re
lated ..0 infant weight a1 6 months of age, expressed as percent of the 50th percentile (R2 =0.12, p<O.OO3). Maremal
energy intake from only fat and carbohydnte Y'UfCes (kcailday) also had a significant effect (R2=O.13, p<O.OO1) on in
fani weight at 6 months (Figure 5.27). Maternal plant protein intake, which had a significant eff~! on infant weight at
6 months (R2=O.09, p<O.OO9), appeared to be a prtn.y for energy intake. Neither maternal total protein nor animal
protein intakes from 0 to 6 months, wele related significantly to infant weight (Figure 5.27). Multiple regression models
for predicting infant weight at 6 months ofage (Section 0) showed that the best r...o-variable model included either the
diarrhea or SES variable and maternal plant pro:ein intake (g/day) during the frrst 6 months of lactation. In other models,
the use of either maternal plant protein intake or energy intake for predicting weight at 6 months did not change the

predictive power. Clearly maternal energy and/or plant protein intake during lactation were associattd v.'ith infant
weight at 6 months of age.
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Table 5.63. . . b . Ie •
Rel1itionship of certain household and maternal variables to household saDltahon y SlDlp regressIOn
analyses

Independent Regression
R2

variable n coefficient SE p

Household
Socioeconomic ~tatus· 107 -1.17 0.03 0.0001 0.18

Intercept 3.90 0.11

Mother
Education. yrs 107 0.04 0.02 0.04 0.04

Intercept 3.39 0.04

Food intake, 0-6 rna postpartum
Kcal/d 90 o.mX)7 OO1סס.0 O.65(NS) 0.002
Intercept 3.30 0.32

Total protein, g/d 90 0.006 0.003 0.06 0.04
Intercept 3.01 0.23

Animal protein, gld 90 0.01 0.003 0.002 0.11
Intercept 3.12 0.11

Plant protein, g/d 90 -0.01 0.006 0.06 0.04
Intercept 3.91 0.25

Hematology. 0-3 mo poslpart.um
Hemoglobin. g/dl 62 0.06 0.03 0.07 0.06

Inteet;:ept 2.75 0.37

Ferritin. ug/dl 57 0.005 0.002 0.05 o.m
Intercept 3.28 0.08

• l=high and 4=low SES groups

3. Maternal Anthropometl'y

Several parameters of maternal anthropometry from 0 to 6 months postpartum were examined relative to infant weight
at 6 months of age expressed as percent of the 50th percentile. Among tht; maternal parameters examined, height and
ann circumference were significantly related to infant weight at 6 months (R2 =0.05, p<O.05 and R2:::().09. p<O.03,
respectively). Upper ann circumference measurements. which were also significantly related to birth weigl'~' can be
performed with the use of a simplt measwing tape, whereas equipment needed for other anthropometric measurements
may not be readily availahle in rural village settings. Maternal bicep skinfold thickness at 6 months postpartum and
the change in s.k:infold thickness from 0-6 months lactation also tended to be related to infant growth. % of 5()tj} per
centile of weight at6 months of age (R2::{}.07, p<0.06 and R2=0.12, p<O.06. respectively).

The significant relationship between infant weight at 6 months and maternal anthropometric measure~ents at 6 months
postpartum appeared to be through an indirect eff~t of these variables on birth weight Mothers who were heavier in
weight in early pregnancy delivered heavier infants and were heavier in weight at 6 months postpartum Ulan mothers
who began their pregnancies with lower body weights. Funhermore, regression analysi.~ discussed in the next section
showed a significant positive relationship between birth weight and infant weight at 6 months of age.
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4. Birth Weight

Birth weight was significantly related to sutnequent weights through 6 months of age as shown by th(' data in Table
5.64. However, birth weight and weight at 8 days were poorer predictors of subsequent weights than weights all month
and later. The Pearson correlation coefficient of birth weight with weight at 6 months was r=O.39 (p<0.0006), whereas
the relationship of weights at 3 to 5 .nonths with subsequent weights resultr..d in coefficients of r=O."9, 0.88 and 0.92
(p<O.OOOI), respectively. The relationship of weight expressed as percent of the 50th percentile (NCHS) to subsequent
weight v..:lS similar to the fmdings with weight peT se (Table 5.64).

Birth weight expressed as pe-rcent of the 50th percentile of w~ight (NCHS) was significantly and negatively (R1=O.32,
p<O.OOOI) related to change in weight percentiles from birth to 6 months of age (Figure 5.28). Most infan:s decreased
in weight percentiles during the fIrst 6 months; this change was more evident amont': infants who were in the higher
percentiles at birth. Infants who were in low percentiles for weight at birth generally showed small gain in percentiles
by 6 months of age. One suggestion from a previcus study (11) is that mothers fostered attention on small infants, in
cluding more frequent brea.c;;t feeding, which promoted an improved weight status.
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FIG 5.27 Relationship of maternal total energy intake, energy intake from fat and carbohydrate, and animal and plant
protein intake during the first 6 months of lactation to infant weight at 6 months of age.
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Table 5.64.
Relationship or infant weight to subsequent wel~hts I'rom birth to 6 months of age

Month 8(uay) 1
Age of infant months
2 3 4 5 6

Birth

8(day)

2

4

5

Birth

1

3

Weight. g
0.89* 0.69 0.52 058 0.50 0.43 0.39
0.0001 t 0.0001 0.0001 0.0001 0.0001 0.0002 0.0006
90* 84 78 76 74 72 74

0.75 0.64 0.63 0.58 0.50 0.47
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
87 83 79 77 75 76

0.88 0.84 0.78 0.61 0.60
0.0001 O.roB 0.0001 0.0001 0.0001
89 85 83 81 83

0.93 0.89 0.76 0.73

0.0001 0.0001 0.0001 0.0001
85 83 81 81

0.94 0.83 0.79
0.0001 0.0001 0.0001
84 82 82

0.92 0.88
0.0001 0.0001
81 81

0.92
0.0001
79

Weight. % of 50th percentile (NCHS)§
0.68· 0.55 0.36
0.0001 0.0001 0.002
84 76 74

0.83 0.58
0.0001 0.0001
85 83

0.76
0.0001

82

• Peanoo corre1atiOll ooefficie1l1 (r)

t Stltinical.ipificance (p<O.OS)

*Nlmlber d 1!!fanlJ
§ Natiooal Center for HealJ.h St.atiJtiCI
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Among a group of 74 infants examined, more than one-half (38 infants) were at or above the NCHS 50th percentile ~
birth (Figure 5.29). At 6 months of age, 9 of the 38 infants were still above average weight, but three-fourths (29) had
dropped below the average weight percentile (63 to 99.9% of the 50th percentile). At 6 months of age, 60 infants or
81.1 % of the total group of 74 were below the 50th percentile for weight and only 14 (18.9%) were above the median
weight Among these 14 infants, 9 exceeded the 50th percentile for weight at birth and S were below with a range of
85 to 99.7% (Figure 5.29).

In order to analyze infant growth and weight at6 months in further detail, irJants were classified into three categories
on the basis of their weights at 6 months (fable 5.65). Growth and morbi.dity of infants as well as several maternal and
household variables were compared retrospectively among the three groups of infa.1ts. Infants who were in the highest
weight category at6 months had signi!icantly higher birth weights and were from households ofhigher socioeconomic
status compared to infants who were in the lowest weight category at 6 months. Infants in the highest and middle weight
categories at6 months were comparable in weight at birth and at one month, but after 3 months, weigtlts of the infants
in these two categories differed significantly. Infants in the highest weight group were less sicle with diarrhea and
received fewer food supplements over the 6 months compared to infants in the other two groups. However, the dif
ferences faiJ':d to reach statistical significance (Table 5.65). Matern& energy and protein intakes were similar among
the three groups. Explanations for th~ observations of the relationship ofbinh weight percentiles to subsequent weight
percentiles remain speculative but could relate in part tlJ child care.

S. Infant Morbidity

Mean percent of time infants were sick with all illnesses except skin problems was significantly and inversely related
(R2:;().07; p<O.05) to infant weight at 6 months of age (Figure 5.30). In particular, the percent of time ill with diarrhea
impacted negatively (R2=0.14; p<O.OO5) on infant weight at 6 months of age. Two infants whose weights were ~ess
than 75% of the median percentile at 6 montI.'; (NCHS) were ill with diarrhea more than 20% of the time observed
whereas three infants whose weights were approximately 115% of the median at 6 months (NCHS) were ill only 0-2%
of time observed. The negative impact of illness. especially diarrhea, on infant growth at 6 months of age was not un
expected. Multiple regression models for the prediction of infant weight at 6 months (Section 0) indicated that the
diarrhea variable was the single best predictor. Clearly, morbidity of the infant was associated with weight of the in
fant at 6 months.

262



40

30W
~
!! ~ 20

i ~ 10
coJ
oli 0H-10

i; -20

5~ -30

I -40

,--0.e41l +~.o
'/"0.32.
11<0.0001
II- 74

••

•

•• ••

• •

-50
" I , I I J , ,

~ 70 80 90 lOO 110 120 130

8lRTHW£IGHT, % O¥ ~I!l PfAaNTIL£ (HC~1

FIG 5.28. Re:ationship of birthweight expressed as % of 50th percentile (NCHS)
to change in weight percentile from birtn to 6 months of age

13O,.....-----------,..-----~_,

e

e

•

•

•

•

.:
: e,.

: " ...• • .: 0

e eo I'!

· r
t::.!ft- 51)

•

, -0.361l +!!l5.0
f!I-O.13
,<0.002
• "74

• •eo Ii •
• ie •....................................................~ _ .
o : ••

1 •

g120

10 70 80 90 100 110 120 130
MTHWtIGHT, % 01 501.. PfRC£NTU (NOtS)

F!G 5.29. Relationship of birthweight and weight at 6 months of age, both
expressed as % of 50th percentile (NCHS)

263



Table 5.65.
Comparison or growth, morbidity, and selected variables ror infants classified into three categories or weight
at 6 months

Classification of infant weight at 6 months
% of 50th percentile (NCHS)*

<90 90-100 >100

Infant weight

Birth

1 month

3.nonths

6 months

oto 6 months

Diarrheal illness
oto 6 months
Respiratoo-y moess
oto 6 months

Supplementation

o to 3 months

3 to 6 months

oto 6 months

Household
Sanitation index

Socioecooomic statustt

Maternal rood intake,
0·6 months

Animal protein. g/day

Plant protein. g/day

KcalJday

(n=34)

95.2± 11.1U

69 -120**
94.6± 10.4*
71- 115
9O.6± 10.0*
69 - 108

80.9 ± 6.6*
60 - 89

-14.2 ± 12.0*
-37.7 - 14.8

(n=28)

5.09± 6.2
0- 2.1.0
6.09± 6.9
0- 24

(n=28)

0.82± 1.19
0- 4
2.86± 3.60
0- 14
3.68± 4.29
0- 17

3.40± 0.43
2.69- 4.30

3.12± 0.91*
1-4

(n=29)

32.1 ± 14.4
13 - 70
41.8 ± 8.4
31 - 68
2105 ± 309
1572 - 2949

(n=26)
% of 50th percentile

103.2 ± 10.9'
86 - J23
107.3 ± 10.8'
90·138
103.3 ± 8.5*
84 - 126 ,
94.4 ± 3.5
90 - 99.9

Change in % 01 50th percentile
- 8.'l.± 10.3*
·27.1 - -13.4

(n=23)
% time skk
3.76± 4.73
0- 14.9
4.16;t 5.94
0- 19

(0=20)
Number of roods
0.5S± 0.89
0- 3
34O;t 5.11
0- 22
3.95± 5.11
0- 22

3.44± 0.40
2.74- 4.48

2.6S± 1.00U

1-4

(n=25)

31.1 ± 10.4
13 - 53
43.1 ± 6.2
33 - 56
2123 ± 312
1800 - 3122

(n=14)

103.1 ± 10.0'
85 - 117
106.8 ± 9.9'
89 - 124
109.6± 8.5**
96 - 124

107.2± 4.8··
100·116

4.1.± 10.4'
-16.6 - 24.0

(n=ll)

1.9S± 3.44
0- 10.7
4.67± 6.65
0- 22

(n=l1)

0.36± 0.92
0-3
1.73± 1.79
0- 5
2.09± 2.30
0- 6

3.42± 0041
2.66- 4.18

2.21± O.70§

1 - 4

(r.= 13)

29.5 ± 16.3
12 - 38
45.5 ± 8.6
33 - 59
2229 ± 244
1936 - 2661

• N_ ear- em HooIlb StaDoIi<::I; t Mam • so; t··· _ in "'... ",id1 ditl'en:.ol~ di.IIor~y (p<O.Q5); tt l-ai&h ODd ""low SBS~ tt Raop
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FIG. 5.30. Relationship of percent of time infants were sick with all illnesses except skin problems (A) and with diar
rhea (B) to their weight at 6 months of age
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6. Supplementary Food Intake

Data for the supplementary food intake of infants a1 different ages during the nrst 6 months are summa.'ized in Table
5.66. All infants received water and sugar throughout the 6 months and approximately one-third of the infants were
fed rice water. The percentage of infants fed supplement9ry foods, with the exception of water and sugar, sugary coo
coctions and rice water, increased from 8% at 1 month of age to 27% at 3 months and 46% at 6 months. Over the 6
month period observed, 28% of the infants did not receive any supplements other than water and sugar, sugary concoc
tion, and rice water.

Data showing the influence of the age of introduction of supplementary foods on infant weight expressed as percent of
the 50th percentile and as ch-:,nge in weight percentiles from 0-3, 3-6 and 0-6 manths of age are shown in Table 5.67.
Sugar water, sugary concoctions, and rice water, which were widely used as supplements, were excluded from these
analyses. Infants who were supplemented tended to fall in somewhat lower weight percentiles at 6 months of age and
to show gre3ter losses in percentil~s for weight than unsupplemented infants. However, the only significant difference
in weight which was associated with supplementation was for the infants supplemented during the period from 0-3
'l1onths. Weights of these infants expressed as percent of the 50th percentile (NCHS) at 3 months were ~ignificant1y

less (P«105) than those of infants who were not supplemented. Simple regresSion analyses showed an R· of O.OQ, i.e.
9% of the variance in infant weight at 3 months was significantly associated with early supplementation (Table 5.68).

Infants who were supplemented early, Le. from 0-3 months of age, tended to be from households ofhigher SES (p<O.OS)
(Table 5.69), Otherwise, neither the age of supplementation nor the type of supplements introduced, Le. milk,l~gumes,
vegetables, at different ages, was sjgniflcantly different among the different categories of household SES. Multiple
regression analysis of SES and age of introduction of supplements with infant weight at 3 months expressed as percent
of the 50th percentile (NCHS) resulted in an R2 of 0.13 and was only slightly higher than the R2 (0.09) for the simple
regression of age of introduction of supplements with infant weight (Table 5.68). However, after 3 months of age,
household SES was the important variable which influenced infant weight, whereas age of supplementation did not
have a signiflcant effect

There was a tendency (p<0.10) for all illnesses except skin ailments at 6 months of age to be higher among the supple
mented group than the non-supplemented group but the type of illness, i.e. diarrheal or respiratory illness was not sig
niflcantly different between the two groups (Table 5.70). TIle number of food supplements offered to infants did not
significantly influence their morbidity (% of days ill) or mean weight at 6 months of age.

Simple regression a.llaly~ of all of the independent variables, discussed in Section M, with infant weight at 6 months.
expressed as percent of the 50th percentile, are summarized in Table 5.71.
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Table 5.66.
Percent of infants fed various supplementary roods at different ages during the first 6 months

Supplementary A~e of infant. months
food I 2 3 4 5 6

(99)· (95) (91 ) (90) (87) (91)

% of infants
Water and sugar 100 100 100 100 100 100
Sugary concoction 35 5 "j 11 7
Rice water 37 43 36 30 29 22
Water 1
Soft drinks 3 4 11 9
Tea 2 1 7
Orange/tomato juice 1

Cow milk (fresh) 1
Skim milk 3 6 8 9 13 9
Powdered milk 1 3
Full cream cheese 2 9 12 8 7 9
Processed cheese 2 1
¥ogw1 1
Mehallabiat 6 5 10 13 9
Supramine:t 2 8 9

Biscuits 1
Breati 7 12
Rice 4

Sprouted beans 1 3 4
Stewed beans 3 3 15
Other legumes 2 1
Cooked vegetables
Fresh vegetables 5 5

Eggs 2
Rabbit

Sesame cake' 1 7 11
Other cakes and sweets 2 1
Fats/oils 1 4
Not supplemented.. 92 79 73 63 60 54

• Number of infanu; t Mixture of approximl1ely Wg cornstarch. 109 sugar and 200 rnl water heated to a thick caui~t.eney and coole4: :t The Nill'l

Company, Cairo. hgypt (composition by wt %: chick peas, 31.S; wheat flour, 23.1; powdered milk, 20.0; lentils, IS.4; sucrose 8.0; and mineral, and

viLI.minJ. 2.0); § MOlt of the oil il extracted from sesame seeds leaving a residue to whicllmgar is added; .. Water and lugar, mgary concoctioo,

and rice water excluckd; tt I~ month period.

267



Ta;;re 5.67.
innuence Qr a~e orsupp~mentati~n on in(ap~ lVeight from birth (1) 6 months of age

Age of
infant

Aie of iil"fawnl.Ll _

___ ..J!:l months 'Hi mon!bs
Supplemented* Not Suppl~memed Supplemented Not Supplemented

n=2C n=39 0=41 n=-18

__J2:funOnLhs
Supp:errlcnted Not Supplemented

0=42 n=17
-----------------_._---------- -----------

Weignt, % or 50th percentile (NCHS)
99.4..± 1l.5 98.SJ..± 12.5
09 - 120 70 - 122

flirth 97.0 ± 1O.6t IOO.4-±..12.2
84·· 120.j: 69 - 123

3 months 94.6 ± 11.4§ tOLl ± 10.8§
69 - 109 80 - 12~

6 months 87.8± to.8 91.9 ± 12.4
60 - 104 63 - 116

98.1...± 12.1
fiQ - 124

89.6 ± 12.4
60 - 116

JOO.8.± 9.5
80 - 117

92.5 ± 11.1
77 - • i5

99.3..± 11.3
69 - : 20

98.2.± 12.0
69 - 124

89.6± 12.2
6U - 116

99.0..± 12.9
69 - 123

100.6...± 9.7
80 - 117

92.7 ± 11.4
77 - 115

Change ir. weight % or 50th percerlti!e for weight (NCHS)

-I.3± 10.1 1.9± 7.4
-21.2 - 20.7 -9.5 - 17.0

0-3 mOhlhs -2.4 ± to.O 0.8 ± 9.1
-21.2 - 13.6 -17.1 - 20.7

3-6 months -6.9 ± 8.2 -9.2± 7.2
-n.3 -8.0 -22.6 - 7.0

0-6 months -923± n.o -8.5 ± 13.4
-37.7 - 13.4 -37.0 - 24.0

·E._ .luding sugar water, sugary concoctions, and rice water

tMean± SO

tRange

§Means in ~\lmns with different superscripts differ significantly (p<.05)

-8.5 ± 7.6
-22.6 - 8.0

-9." ± 13.0
-37.7 - 14.8

-8.3 ± 7.9
-18.9 - 70

-64 ± 13.7
-27.1 - 24.0

-1.1 ± to.l 1.6..± 7.5. ~
-21.2 - 20.7 -9.5 ± 17.0 C"'l

-8.6+ 7.5 -7.9.± 7.9
-22.6 - 8.0 -18.9 - 7.0

-9.7 ± 12.8 -6.3 ± 14.1
-37.7 - 14.8 -27.1 - 24.0



Table 5.68.
Rela~ionsbip or the age ot introduction of food suppl~m~ni.s and hou~hold socioeconomic status (SES) to in-
fant weight expressed as percent 0( the 51>th percentile (NCHS)

Dependent Independent Regression
variable variable n coefficient SE p R2

Simpl~regressiQns

Infant weight, Age of introduction
% of 50th of supplements
pe.rcentile (NCHS)·

3 months 0-3 months t -3.4 1.31 0.01 0.09
Interr..ept 100.3 1.65

6 months 3-6 monll}s 66 0.09 0.39 0.82(NS) 0.0008
Intercept 89.6 1.88

6 monlhs 0-6 monlhs 66 -0.08 0.35 0.81(NS) 0.0009
lnte.rcept 90.2 1.95

Multiple regressions
j monlhs Sup!'llements intro-

duced, 0-3 months 68 -3.87 1.32 0.01 0.13

Household SES t -2.22 1.44 O.13(NS)

Intercept 106.8 4.5

6 months Supplements intro-
duced, 3-6 months 66 0.08 .38 0.8l(NS) 0.09

Household SES -3.74 1.46 0.01

Tntercept 100.0 4.45

6 months Supplements intro-
duced,~ rnont.1S 66 -0.14 0.34 0.8O(NS) 0.10

Household SES -3.78 1.47 0.01

Intercept 100.8 4.5

.. National Center f':)lt HWth SlaWtiCi

t l::high and 4=low SES groups
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Table .5.69.
Relationship or household sodoeconomic status to the total number and types or supplements introduced to in
rants from birth to 6 months or age

Age of Household soci~onomjc status
infant, Upper Lower ,t
months High intermediate intermediate Low

n=ll n=8 0=33 n=16

Total number of supplements•

0-3 1.3 ± 1.2t.f 1.0.± 1.4§·'" O.4±O.S**
.u

0.i±1.2 .
0-3* 0-4 0-3 0-4

3-6 3.0;t.3.0 3.1 ± 3.0 2.0±3.3 3.3 ± 5.3
0-9 0-9 0-14 0-22

0-6 4.9 ± 3.5 4.1±4.2 2.4 ± 3. 7 4.4 ± 5.3
oall 0-13 0-17 0-22

Number 0f milk and weaning foods

2-6 1.6 ± 1.6 2.0 ±2.0 1.0 ± 1.7 1.1 ± 1.8
0-4 0-5 0-5 0-6

Number of legumes and vegetables •
3-6 0.5 ± 1.0 0.3 ± 0.7 0.3±0. 7 0.7 ±2.0

0-3 0-2 0-2 O-S

• Excludin& sugar water, sugary ccncocUons. md rice water

t Mean±SD

*Range

§." Means with different supencripu differ significantly (p<.05)

t
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Table 5.70.
Comparison of the morbidity or breast fed infants who were supplemented and not supplemented at 1, 3 and
6 months or age

A~e of infant
I lOonth 3 months 6 months

No sup- No sup- No sup-
Supplement· plemeot Supplement plement Supplement plement

IUnesst 0=5 0=62 0=19 0=47 0=27 0=39

I.D±. 2.24*
Number of days ill

All except 1.6;t 4.32 2.6;t 3.42 2.2± 3.78 7.6± 6.45 5.D±. 5.88
skin problems p<0.1O

Diarrheal O.O±,O.OO O.4± 2.52 0.8± 1.~ 0.8± 2.15 2.1±4.06 2.5±4.60

Respiratory 1.0±. 2.23 1.2± 3.96 1.3± 2.83 1.2± 2.2~~ 3.5± 5.50 1.6J:. 3.68

% of time ill
All except 3.7± 8.3 7.3±18.2 12.O;t17.0 8.5±13.82 23.2±19.6 17.2±20.5
skin problems

Diarrheal O.O±O.O 1.7± 9.0 3.G±. 7.6 3.1± 8.5 5.9±10.3 7.5±12.9

Respiratory 3.7± 8.3 5.6;t17.2 6.3±14.3 4.7±8.6 11.8±19.7 'i,7±12.3

• Sugar wat.er. rogary coococtiOOl, and rice wat.er were excluded

t Morbidity <!aLI included only the mooth during wlLch lupplernenLlry food intake was IUIeSSed

; Mean±SD
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Table 5.71.
Simple regressions or independent variables with infant weight at 6 months expres.~d as percent of the 50th
percentile (NCHS)

Independent Regression •variable n coefficient SE p R2

Mother
Height, cm n 0.56 0.28 0.05 0.05
Intercept 4.20 43.5

Weight, 6 rno postpartum, kg 52 0.27 0.15 0.07 0.07
Intercept 74.9 9.6

Ann circumference,
6 mo postpartum, em 55 1.04 0.45 0.03 0.09
Intercept 64.6 12.3

Biceps skinfold thickness,
6 rno postpartum, rnm 55 0.48 0.24 0.05 0.07
Intercept 86.3 3.5

Plant protein intake,
0-6 rna postpartum, g/day 76 0.47 0.17 0.008 0.09
Intercept 70.6 7.6

Energy intake,O-6 mo postpartum
Total,keal/d 76 0.01 0.004 0.002 0.12
Intercept 60.6 9.7

Fat and CHO, kca1/d 76 0.02 0.005 0.001 0.13
Intercept 59.2 9.7

Infant
Birth weight, % of 50th
percentile (NCHS)'" 74 0.36 0.11 0.002 0.13
Intercept 55.0 11.0

% time ill with diarrhea 62 -D.77 0.25 0.004 0.13
Intercept 94.0 1.68

Household
Socioeconomic statust 83 -2.89 1.29 0.03 0.06
Intercept 98.7 3.81

• National Center for Health SllltiJtia

t I=high and 4=low SES group1

N, Multiple Regression Analysis For Predicting Household Sanitation During the 6 Month Postpartum Period

Relationships between household sanitation and certain maternal and household measures were analyZl'..d by simple
regression and discussed previously. In this section, the framework of the previous section was used to construct mul
tiple regression models for predicting household sanitation during the 6 month postpartum period. Thus the R-square
procedure and CP criterion were used to select possible variable combinations for further testing with multiple regres-
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sion analyses. The be:;t single variable for predicting hour,ehold sanitation was SES. Maternal animal protein and SES
was the best two variable combination for predicting household sanitation. folJowed by SES and maternal plasma fer
ritin (0-3 months postpartwn), with R2 values of 0.27 and 0.26, respectively (Table 5.72). Possible three-variable com
binations, which the R2 procedure indicated could be important, included SES and maternal animal protein intake during
lactation. with anyone of four maternal variables: plant protein intake. years of formal education, hemoglobin con
centration or plasma ferritin levels, measured in early lactation. Multiple regressiJn analyses showed that among these
possible candidates, only maternal plant protein intake and years of education increased the predictive power of the

model for household sanitation. when used in conjunction with SES and maternal animal protein intake, No sets of
more than three variables proved to be useful in predicting household sanitation,

O. Multiple Regression Models For Infant Weight At 3 and 6 Months

In this section tlle framework of the multiple regression model for prc<ticting birth weight was used to construct models

for predicting infant weight at 3 and 6 months of age. Infant weight was expressed as percentage of the 50th percent
tile using the NCHS reference. The reference was used primarily to correct for the sex effect on infant weight which

allowed for combining the sexes and thereby increased the nwnbcr of infants used in the analyses. To pre<Uct infant
weight at 3 months, infant morbidity and maternal food intake data, collected during the fust 3 months postpartum were

used, whereas for the prediction of 6 month infant weight, data obtained during the ~~ntire 6 month period were entered

into the analytical model.

The following variables which were examined previously by simple regression analyse.s were used as candidate predic
tors:

Characteristics of the Mother
Age
Height
Weight, :. and 6 months postpartwn

Kcal. plant protein, and animal protein intake during 0-3 and 0-6 months postpartum
Percentage of time sick with skin ailments
Percentage of time sick excluding skin ailments

Characteristics o( the Household
SES
Sanitation-hygiene index

Infant/child mortality

Characteristics or the Infant
Weight at birth, % of 50th percentile

Percentage of time sick with diarrhea

Percentage of time sick with respiratory illnesses

Percentage of time sick excluding dhrrhea and respiratory illnesses

Supplementary food intake of infant was not included among the variables for predicting infant weight due to missing
values for many of the cases. This precluded its use in the PROC RSQUARE.
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Table 5.72..
Multiple regression models for predicting ~~.2Sebold ynitation from certain bousehold and maternal variables

•
Independeut Regression

R2variable n coefficient SE p •
Modell

Socioeconomic status· 90 -0.16 0.04 0.0001 0.'27
Maternal animal protein intake,

g/day, 0-6 mo postpartum 0.008 0.003 0.009
Intercept 3.65 0.15 •Model 2
Socioeconomic status 57 -0.17 0.05 0.0002 0.26
Maternal plasma ferritin status,

ug/dl, 0-3 mo postpartum -O.((}4 0.002 0.09
Intercept 3.78 0.16 •Model 3
Socioeconomic status 90 -0.16 0.04 O.(XXH 0.28
Maternal animal protein intake,

giday, 0-6 mo postpanum 0.008 0.003 0.0008
Maternal education, yrs 0.01 0.02 0.06 •Intercept 3.62 0.16

• l=high and 4=low SES groups

•
1. Infant Weight Al 3 Months

In constructing the multiple regression model for the prediction of infant weight at 3 months, initially 32 cases and all
15 variables were used, resulting in an R2 of 0.67. Due to the relatively small number of cases and large number of
variables, overfitting was likely. The CP criterion indicated that percent of the 50th percentile weight (NCHS) at birth
was the best single predictor (R2=O.35) of infant weight at 3 r.lOnths and that maternal plant protein intake during the
fIrst 3 months postpart'JITl was the next best single predictor (R2=0.21). The CP criterion pointed to the best prediction
model as one which contained t~ variables: percent of the 50th percentile weight at birth and maternal plant protein
intake (R2=O.42). When these two variables were used in the model, the number of cases was increased to 56 and R2

remained the sam\.' (Table 5.73). When maternal total kca1 intake or kca1 intake from fat and carbohydrate was sub
stituted in the model for plant protein intake, the R2 dropped to 0.33 after each substitution in the model. Simple regres
sions also demonstrated a higher predictive power of maternal plant protein intake than kca1 intake for infant weight at
3 months.

2. Infant Weigbt At 6 Months

Initially in this analyses, 35 cases and all of the 15 variables described previously were used in the model resulting in
an R

2
of 0.62. Again, overfitting W<iS likely. The CP criterion suggested examination of a number of two-, three- and

four-variable models with R2 ranging from 0.41 to 0.49. Maternal plant protein intake was the best single predictor
(R2::().26) of infant weight at 6 months, and the next be'!>t predictor was percent of time the infant was ill with diarrhea
(R2=O.21). These predictors were the best two-variable combination (R2=OAl) and were included in virtually all
reasonable models that Included more than two variables. The second best two-variable predictor model for infant
weight at6 months included socioeconomic status instead of diarrhea (R2=O.33); and the third best predictor included
household socioeconomic status and birth weight, expressed as percent of the 50th percentile (NCHS) (R2=O.33).

•

•
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When these models were tes\ed using multiple regression analysis, the sample size was increased to 56 and the R" value
decreased. Iii the first model that included percent of time the infant was sick with diarrhea and maternal plant protein
intake, the R2 value drop~d to 0.22. The addition of sociocconomic status and birth weight, expressed as percent of
the 50th percentile, to the model which included percent of time the infant was ill with diarrhea and maternal plant
protein intake, increased the R2 from 0.22 to 0.42 (Table 5.73). When either maternal total kcal iniaXe or kcal intake
from non-protein sources was substituted for maternal plant protein intake in the model, an R2 of 0.40 resulted. Thus
the use of either maternal plant protein imake or energy intake for predicting infant weight at6 months did not change
the predicti ve power of the model. Animal protein in!;lkc, however, was not related to iniant weight at6 months in this
model. Although simple regression analysis showed significant relationships between maternal anthropometric
measures at6 months postpartwn and infant weight, these measures were not significant in multiple regression analysis.
This is due, in part, to the significant relationship between maternal anthropometry and birth weight and the presence
of birth weight in the model. These results clearly indicated that morbidity of the infant (or the percent of time the in
fant was ill with diarrhea), birth weight, household soclocconomic status, anJ maternal food intake, either energy or
plant protein, were associated in the ex~ted directions with the weight of the infant at 6 months.

Table 5.73.
Multiple regression models for predicting infant weight expressed as percent of the 50th percentile (NCHS)*
at 3 and 6monihs of age

Independent
variable

Regression
coefficient SE p

Modell
Birth weight, % of 50th percentile
Maternal plant protein intake, g/d+
Intercept

0.63
0.54

13.3

n=56
Weight at 3 months

0.13
0.13

14.0

0.0001
0.0001

0.43

Model 2
Birth weight, % of 50th percentile
Maternal energy intake from fat
and CHO, kcal/d+
Intercept

Model 3
Birth weight, % of 50th percentile
Maternal energy intake, total kcal/dt

Intercept

0.60 0.14

0.0096 0.0038
20.9 15.3

0.60 0.14

0.0073 0.0033
23.2 15.5
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Table 5.73. continued

Independent Regression.
variable coefficient SE p R2

Weight at 6 months
Modell

Birth weight. % of 50Lh percentile 0.47 0.12 0.003 0.42
% time sicle wiLh diarrhea -0.59 0.25 0.001
Socioeconomic Slatus:j: -3.28 1.29 0.004
Maternal plant protein intake. g/dt 0.39 0.16 0.02
Intercept 38.6 13.9

Model 2
Birth weight. % of SOLh percentile 0.44 0.12 OJ)03 0.40
% time sick with diarrhea -0.61 0.25 0.002
Socioeconomic Slatus+ -3.39 1.31 0.005
Maternal energy intake from fat
and CHO, kcal/dt 0.010 0.005 0.04
Intercept 40.4 14.4

Model 3
Birth weight, % of 50th percemile 0.44 0.12 0.003 0.40
% time sick with diarrhea -0.59 0.25 0.002
Socioeconomic status -3.42 1.31 0.005
tv1atemal energy intake. lOtal kcal/dt 0.008 0.004 0.05
Inter~;epl 41.8 14.4

---.-.._--
• ?\atioru.1 Center for Health SUtiStiC1

t ~ean. 0-6 months ponpanum

*l=high and 4=low SES groups

P. Other Multiple Re2ression Models Related to Infant Weight

To study the effect of different variables on infant weight change over the rust 6 months. the same sets of independent
variables listed in L'le previous section were regressed wiLh change in weig~t percemiles from birth lO six momhs of
age. In this analysis, Lhe same variables which were significant prediclOrs of weight at6 months (Table 5.73) were also
significam predictors of change in weight percentiles (Table 5.74). The latter analysis explained a higher percentage
of variation in the dependem variable (R2=0.33 lO 0.42) tbnn the former analysis. The negative relationship observed
between birth weight (% of the 50th percemile) and weight change, shown by multiple regression analysis, was shown
previously by simple regression.

A summary of all simple and multiple regression aruilyses of various independem variables (discussed in this section)
with household sanitation. infant morbidity, and infant weight at6 months is presented in Figure 5.31.

276



Table 5.74.
Multiple regression models ror predicting change in inrant weight expressed as percent or the 50th percentile
(NCHS)* rrom birth to 6 months or age

Change in weight percentile, birth to 6 months (n=56)

Independent
variable

Modell
Birth weight, % of 50th percentile
% time sick with dia..rrhea
Socioeconomic statust
Maternal plant protein intake, g/di

Jntercept

Model 2

Birth weight, % of 50th percentile

% time sick with diarrhea
Socioeconomic statust
Maternal energy inwke from

fat and CHO, kcal/di

Intercept

Model 3
Birth weight, % of 50th percentile
% time sick with diarrhea
Socioeconomic statust
Maternal energy intake, kcal/di

Intercept

• National Center for Health Sutistica

t l=higb and 4=low SES groups

i (}'6 mooths poltplrtum

Regression
coefficient

-0.53
-Q.59
-3.28
0.39

38.6

-0.56

-Q.61
-3.39

0.010
4D,4

-0.56
-0.59
-3.42
0.008

41.8
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SE

0.12

0.24
1.29
0.16

13.9

0.12

0.25
1.31

0.005
14.4

0.12
0.25
1.31
0,004

14.4

p

0.0001
0.01

0.004
0.02

0.0001

0.002
0.005

0.04

0.0001
0.002
0.005
0.05

0.53

0.51

0.51
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Chapter 6

PROJECf·SPECIFlC RESEARCH

Several pieces of work were undertaken outside the basic variable set in order to address specific methodological
problems or to provide data deemed to be important to the interpretation of CRSP analyses.

I. IMMUNOLOGICAL STUDIES

A. BacklUQun1

The original CRSP design incorporated a variety of measures of immunocompetence. Based on the opinion of mem
bers of the External Evaluation Panel that the immunological portion of the design was the. least likely to produce major
results in relation to the central CRSP hypothe-ses, the SeB decided part way through the project, under the pressure of
funding limitations, to delete the immunologic measures from the basic variables set. The Egypt project found this to
be an undesirable decision from the standpoint of institution-building in the host country, since the Nutrition InstiWte
had made the decision to use the CRSP as a catalyst to set up an immunology laboratory and had invested mtraining
several scientist in i.he relevant techniques. Therefore, we sought other funding in order to retain this portion of the
project's design. The University of Arizona's Office of International Programs provided a $10,000 supplement to the
CRSP. Analyses of samples already in Arizona were completed, and arrangements were made to transfer the capability
for analysis of all samples still in Egypt to the NI. The following paragraphs describe the immunological variables, the
completeness of the data, and descriptive results.

B. Measures

Immunologic measures represented cell-mediated, humoral, and secretory immune response and fu.'1ctions. Tests were
selected to be minimally invasive, to require small amounts of blood, saliva, or breast milk, and to indicate overall im
munocompetence, presence of chronic infection, and contributions to the B· and T-cell systems.

The variables available for analysis include tha following:

For cell-mediated immunity:
Tonsillar size
Total lymphocyte count
Percent and number of T-lymphocytes
Delayed cutaneous hypersensitivity to tuberculin & dermatophytid antigens
Percent eosinophils
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For humoral immunity:
Serum 19A
Serum IgG
C-reactive protein
Seru.":1 proteins (transferrin ~nd prealbumin)
C3

For secretory antibody production:
Salivary IgA
Salivary IgO
Salivary Lysozyme
Breast Milk IgA
Breast Milk IgO
Breast Milk Lysozyme

Not all variables are available on all targets.

Cell mediated and hwnoral immunity studies were planned for infants when 6 months old, every 6 months on target
toddlers and school-aged children, and every year on target adults. Salivary samples were to be collected on the same
schedule as the serum samples except that infants were not included. Additionally, pregnant women were to be sampled
for serum and saliva in their 5th and 8th months of pregnancy, and saliva samples were to be taken in the 1st, 3rd, and
6th months JX)stparturn. Breast milk samples were taken during the frrst three days of lactation lL"ld in the 1st, 3rd, and
6th months. Tonsillar size was graded once on 6 month old infants and biannually on toddlers and schoolers.

In the field, collection of blood samples met with resistance. Few parents would consent to blood samples from tod
dlers and it was not possible to obtain any samples from infants. Even in adults, the rate of acceptance of blood S3rn

pling declined with time. Breast milk collection was more readily accepted at the teginning than at the end of the
project. Collection of saliva samples was more acceptable but not unifonnly so.

Table 6.1 shows the availability of samples by target type.

Tab~ 6.1.
Immunologic variables available by target type.

Lead Lead,
Variable Males Females Schoolers Toddlers Infants

Tonsillar Size 125 298 117 173 23
Total Lymphocytes 39 106 21 1 0
T-Lymphocytes 39 107 21 1 0
Eosinophils 81 96 10 1 0
Serum IgA 110 182 29 1 0
Serum IgG 110 182 30 1 0
Serum IgM 110 182 30 1 0
C-Reactive Protein 28 51 4 0 0
Serum Transferrin 110 183 30 1 0
Serum Pre-Albumin 94 154 19 1 0
Serum C-3 109 183 30 1 0
Salivary IgA 86 163 52 11 0
Salivary IgG 46 94 34 7 0

• Total number of measurements. Wumber of individuals rep~sented is smaller.
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C. ColJeciionerocedures

1. Serum

A 10 ml blood sample W<\S collected into a heparinized vacationer tube. Within I to 2 hours the sample was transported
to the Nutrition Institt. .e laboratory in Cairo. For leucocyte conterot, 0.1 ml was kept aside; the remainder was cenm·
fuged to separate plasma from celis. The plasma was dividt'd and stored in 4 capped tube-.s; 0.15 m! was used for the
immunological studies. The remaindet of !.he sem r I was used for non-immunological tests.

2. Breast Milk

Breast milk was collected llum t.ie breast that was on the S'lITle side uf the body as the mother's dominantlut'Jd. Im
mediately after let-down. the mother manuall} ~xpressed 5 ml of fore-milk from the dominant breast into a capped vial.
After the infant fmished feeding the mother expressed 5 ml of hind-mill< into a second vial. If mixed fore- and hind
milk were requireG. equal aliql.ots from both hind- and fore-milk vials were mixed together in a third vial. The vials
were stored in a styrofoam ice chest usually with ice. while being transported 1D the laboratory where I ml was removed
from each vial for immunological studies. The remaining portions were used for pyridoxine and zinc determinations.
All samples were jr;:medi"tely frozen and stored at -30°C until analysis or shipment to the US.

3. Saliva

The subject spat into a sterile tube containing sodium oxide (a bacterial decontarninant). The saliva samples were frozen
and stored at -20°C until packed :''1 frozen material and hand-carried to the US.

D. Laboratory Methods

1. Cell-Mediated Immunity (CMI): Tonsillar Sue

Tcnsillar ~;ize was noted by proje{:t physicians as a part of each physical examination and was graded on a scale from
oto 3+. The grading scale was:

o Trace or no tonsillar tissue seen
1+ Tonsils clearly visible but not extended beyond faucial arch
2+ Tonsils enlarged beyond the arch but not beyond the midpoint betNeen the arch and the uvula
3+ Tonsils ,~xtendecl beyond the midline between the arch and uvula

Tonsillar tissue ~, nonnally seen in all children. Most children between 2-6 yc.ars of age score 2+ or 3+.

2. Total Lymphocyte Count

A hemocytometer pipette was used to flood the hemocytometer slide with blood. Leishmania staJ-n was used as a dif
ferential stain. The number of lymphocytes within one large square was counted. All assays were done in Cairo at the
Nutrition Institute's immunology l~ratory.

3. Percent and Number of T-Lymphocytes

TIl\) procedure described below follows the published procedure of McMurray et aI., 1981. Sheep red blood cells
(SRBC) were obtained every 3 to 4 weeks from the same sheep at the Cairo University and stored in ALC\evers solution.
They were washed three times and resuspended at 0.5% in RPM! 1640. Fresh human AB plasma was absorbed wit.h
washed SRBC at 4°C in 31'C. Equal volumes (0.25 ml) of the SRBC suspension and lymphocyte suspension were
mixed with 0.025 ml of absorbed AB plasma This mixture was centrifuged at 50 X g for 5 minutes and incubated at
4°C fOl 24 hours. The pellet waC) resuspended by rotating or gently rocking the tube. A drop of methylene bluedye
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war added to t~e mixture. which was transferred in a Pasteur pipette. via capillary ~tion. into the hemocytometer count
ing chamber.

The number of rosettes (lymphocyteS attached to 3or more SRBC) and the number of lymphocytes which did not rosette
were counterl.

4. Percent EosinopbUs

Eosinophils were counted during the differential c.ount of white blood cells. The normal range is 194 ± 56 ul.

S, Skin Tests

Tuberculin aIld dermatophyte antigens. 0.1 cc each, were mjected 5 em apart on the left forearm. A circle was drawn

around the uleb that appeared at each site. This site Wali LIlen examined for induration and redness 48 or 72 hours later.
All assays were done by the CRSP physician Sta11'. Skin tests were not performed on pregnant women or 0.., infants.

6. Immunoglobulins

Single radial immunodiffusion (p ill) was used for tr.e precise quantitation of proteins in plasma and other tissue fluids.
Behring Diagnostics RID plates which use the endpoint technique of Mancini, Carbonara and Heremans, were used.
~iancini, C..arbonara and Heremans described a technique in which the antibodies in a gel matr'ix are present in excess.
At endpoint lhe precipitin ring is in a lin..ar relationshi;> to antigen concentration.

The protein (antigen) sobtion was applit'.d to a cylindrical well cut in a gellT....atrix containing a uniform concentration
of monospecific antibody. Antigen placed in the well diffuses radia.lly. producing a precipitin ring. Results were quanti
tated by comparing the diame.ter of the precipitin ring produced by the sami'le to the precipitin rings produced by stand
ards of known concentrations. All assays were done at the Nutrition Institute's immunology laboratory.

After the fIrst samples were done, commercial plates l were used for all RID assays. For construction of the reference
curve, Standard Human Serum2 was diluted with nonnal saline to produce three solutions according to the instructions
provided on the Standard Human Serum package insert.

IgA was determined using undiluted specimens. In some cases, it was necessary to concentrate the specimens (by ultra
mtration) before application.

1LC-Partigenn1 IgA RID pla!es contain a thin layer of agarose incorporating a monospecific antiserum te human H-ehain IgA, prOOuced in animals

(spec',es indicated on the label). The concentration of the antibody in the gel has been sundardized a.-cording to the assay range of the plate accord

ing to Becker's n:c:hod

2 Standard HU!T.an $Prom contains 0.1 % sodium azide as a preservative. Any time after the minimum diffusion time (60 to 72 hours) the diaro~ter
(d) of the precipitin rings was r.1easured to 0.1 mm accur3cy. and calculated

2
(mm2). The squared diameter (d~ of the precipitin rings obtained fl1lm

th:: Standard Human Serum dilutiOn! (y-axis) was ploued against their respective concentration (x-axis) on linear graph paper. A straight line \I'as

drawn (which should intercept the ordinate at 21 j; 4.5 nun~. Values for the test samples were then determined froD this reference curve. Since

product spe:ifications assured that the endpoint reference curve was line<lr, the curve could te extrapolated to the upper and lower limits of the assay

range listed on the !"rodu~t label. If the sample concentration exceeded the upper limit of the assay range, the test was repeated with appropriate

dilutions of the speci..rncn. If the concentration ,vas below the assay range, the sample was concentrated and reassayed. If the reference curve was

not line~r or did not intercepllje ordinate at 21 + 4.5 mm2, the procedure was to be repeated; errors in technique of product instability wtore coo

sidered. After reaching the diffusion endpoint (60 to 72 hoors) the 13A cOl,~ntrat;on in the sample was read from the ref~rence curve_
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The fIrst wells, dilution 1,2, and 3, each had 20 ul of Standard Human Serum. Wells 4-12 were each fJ.lled with 20 ul
of the test samples. The plate was closed tightly, replaced in the COfalainer, sealed and allowed to s12:1d at room tempera
ture in a horizontal position. Detenninations were made after a minimum diffusion time of 60 to 72 hours.

7. IgG, IgM, C-reactive protein, Transferrin, Prealbumin and CJ

The procedures were the same as for serum IgA except the appropriate antisera-<:ontaining plates were used for t'ach
protein. IgA, IgG and lysozyme in breast milk and saliva were measured by the same procedures as serum IgA. Average
normal ranges are in attachment G.

E. QuaJity Control

1. Blood

1llree types of quality control assays were run on the blood samples. The first involved blood samples from healthy
Egyptian personnel that were generally determined to be within the OOl.l1al range. The second quality control method
involved assaying powdered, commercial serum, as quality control for the system and assay techniques in Cairo. Final
ly, each assay kit had standards of known concentration that were mn with the experimental samples.

2. Saliva and Breast Milk

Commercial sources of known concentrations of IgA, IgG and lysozyme were not available for saliva or breast milk.
A known serum standard was included whh each milk and saliva assay, as were secretory IgA standards isolated from
hWMil milk by a commercial source.

F. ~amage to Samples

Initial T-<:eUlevels were much lower than expected. Possibly heat damage had occurred; later sample\; were placed in
a styrofoam box to protect them from damage of temperature extremes.

The fIrst saliva samples were hand carried from Egypt to Texss and then shipped to Tucson. The samples were delivered
to the wrong lab where they remained for over 24 hours. When discovered, the samples had thawed. Possibly the bac
teria had multiplied at the wanner temperature resulting in some cleavage of the proteins measured. Few bacteria,
however. can cleave IgA. The values from these samples will be compared with other samples that were coll~ted latt:r
to see if the concentrations were affected.

II. ZINC STATUS

Because 'l·~·:c defidency has been previQusly documented in Egypt, and because of the relationship of zinc deficiency
to growth, cognitive performance and other CRSP variables, the Egypt Project felt it relevant to document the range of
zinc status in the swdy community. We swdied hair and serum zinc in target toddlers and schoolers. Sampling and
laboratory procedures are described below, and Figure 6.1 presents the descriptive results.

A. Sampling Scbedule

Originally, it was planned to obtain frngerprick blood samples for serum zinc from target toddlers and schoolers at study
entry, 6 months later and at exit The lack of acceptance of blood sampling resulted in limited availability of data. One
hundred forty-three children had at leas~one serum zinc sample. Only eighteen children (7 schooiers and 11 toddlers)
had more than one serum zinc measure. Of the 101 households represented, there were 33 households in which both a
toddler and a schooler were sampled.
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B. CollectioD Procedures

Timing of blood sample collection was controlled, since there exist both a post-prandial and a circadian rhythm effect
on serum zinc measures. Sampling was done between 10 AM and 3 PM. If the last meal was fewer than two hours
previously, sampling was delayed until two hours had passed. In a few cases of toddlers being breast fed on demand,
time elapsed from the last feeding to taking of the blood sample was recorded. The site for finger prick was the index
or middle fmger on the non-dominant hand. A 75 mOl acid-washed capillary tube was used fa collection. Three tubes
per subject were filled, sealed, then placed in a labeled screw-top vial. The samples were trnnsported to the Nutrition
Institute in Cairo within four hours, carried on ice ;,;'l insulated vaccine containers.

C. Laboratory MethodololO'
Samples were centrifuged in a Clay-Adams Autoerit II Hematocrit Centrifuge; serum from aU three capillary tubes was
transferred into a single acid-washed cryotube labelled with the subje(:t's ID aM date. The capped cryotube was frozen
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as soon as possible and stored frozen until transferred to the analysis lab at the University of Arizona.. Samples were
hand-carried by travelers in styrofoam containers pack.ed with dry ice.

At the University of Arizona serum zinc was analyzed by amicro-method that was a modification ofa standard method
adapted from Smith, Butrimovitz, and Purdy (1979). The modifkations consisted of an increase in dilution to 1:19
parts and an increase in total volume to 1 ml [50 ul of serum plus 950 ul of distilled deionized water]. Serum was al
lowed to reach room tempercltUre before dilution of sampl". A control sample of pooled refere!Oce serum was similar
ly prepared in triplicate, as well as two blanks of deionized water. The reference serum, 1 container of which was
randomly chosen from 20 containers for each analysis run, was analyzed in triplicate to check. intra-sample variability.
Reference serum was pooied after collection from several healthy male and female adult volunteers and mixed f01 a
quarter of an hour in 1 ml portions in polyethylene vials at 20°C. Each oJiquot chosen for analysis was thawed at room
temperature and analyu-,d, after dilution, for comparison with unknown samples.

The analysis of samples and standards was completed by the flame method on a 180-70 Hitachi Polarized Zeeman
Atomic Absorption Spectrometer. The manufacturer's instructions on machine operation were followed for the lilWysis.
Baseline readings of± 0.001 absorbance were taken before and after each sample and reset as require<l The zinc S?.and

ard was sampled sequentially from most dilute to most concentrated, MPirating each until the reading was stable at"±
0.001 absorbance". Six successive 1 second integration readings were then r(';Corded. After standards were read, the

machine was placed in direct reading mode and 5 direct readings per standard were taken. For data analysis th.~ first
and last readings were discarded and the middle 3 were averaged. The baseline was stabilized before and after each
reading run with distilled deionized water. Calculation of the zinc content in the samples was obtained by least squares
comparison to the standard curve.

D.Quality CODtrol

Procedures for collecting, storing and transporting serum for zinc analysis were developed to maximize volume by min
imizing loss from the serum microsamples, to eliminate or minimize contaminatiOn of the samples, and to prevent
dehydration of the microsamples in order to eliminate falsely high values. Glassware was acid-vat washed: plastic and
meta1w~re were EDTA-washed.

During Phase I a pilot test was done to assure that collection and transportation could be accomplished without con
tamination. Serum and plasma samples were taken from exh of five individuals and brought from Egypt to the Univer
sity of Arizona in De~mber 1983 where thry were analyzed by atomic absorption spectrophotometry. Both serum and
plasm"_ were obtainoo for comparison purposes. Results showed that reproducibility was within 15 ug/dl.

m, EFFECT OF TEA AND SUGAR ON METABOLIC RATE MEASUREMENT

One of the persistent me61odologic dilemmas facing the Egypt project was to explain high proportion of metabolic rate
measures which resulted in respiratory quotients over 1.0, and if possible to correct for the factors responsible. Among
the hypothesized explanations was the possibility that some subjects had consumed traditional strong, sweet tea on aris·
ing and that even though they had refrained from "breakfast" subjec!S were not measured in a fasted state. This
hypothesis was based on the ob~ations of the RMR technician in the field. Accordingly, we undertook a small ex
periment at the University \)f Arizona in which four subjects had RMR measured under standardized conditions with
prior consumption of strong tea without sugar (control) and with 20 grams of table sugar (treatment).

Subjects were four premenopalls91, nonpregnant women between the ages of 25 and 50. Two were of nonnal weight
and t'NO were moderately obese. All were at least seven days prior to or following ovulation ba'>ed on the date of their
last menstrual period and usual length of menstrual cycle. None had chronic or recent illness or recent medications or
smoking history. Subjects fasted from 10 pm the previous evening, and reported to the laboratory at 6:40 am. The tea
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was taken; the subject lay down and relaxed for 40 minutes. The beginning of measurement was timed so that minute
#18 would coincide with 60 minutes after starting to drink the tea.

Open-circuit calorimetry equipment was used, including Amatek 02 and CO2 analyzers; an Apple Computer, and face
masks identical to the type the project used in EgypL Measurement of VI, FE02 and FEC02 was continued for three
35-minute periods interspersed with 25-minute rest periods. The design was a balanced, cross-over in which the con
trol and treatment conditions were reversed for subjects within each of the normal weight and obese subgroups. Measure
ments 'vere done two days apart.

Data indicated that there was no substantial effect of the 20 gram sugar load on RQ or RMR. There was a trend toward
an elevation in RQ, not clearly localized in hour two or three. With a larger number of subjects a significant effect
might be observ~, but it is unlikely to be substantial enough to account for the observations in the Egypt dataseL

IV. COMPARATIVE ANALYSIS OF DU80WITZ SCORE COMPONENTS

Initial analysis of Dubowitz scores on CRSP infants indicated a relatively low mean gestational age (38.0 weeks) in
relation to the mean eltpected. A review of quality-control and training procedures produced no ob'floUS eltplanation
for these results. We obtained through the National Research Center raw data on Dubowitz scoring for a large study of
maternal and infant nutrition (Galal and Salem, unpublished) conducted in the early 1980s in Giza, Egypt Data on 685
infants were available. We entered the data from tt-ese infants, along with the 62 Kalama infants who had been born at

that time, and conducted a score-by- score comparison.

The mean calculated gestational age of the Giza infants was 38.5 weeks, also lower than expected but higher than that
in tile CRSP infants. The clinical component of the score did not differ between the two samples (score 26.4 in Giza
and 26.0 in Kalama). However, the neurological component was significantly lower in the Kalama infants (24.4 vs
26.5). The total DUbowitz score al"O was significantly lower in Kalama (50.4 vs 52.9). The correlation of neurologi
cal score with birthweight was lower than the correlation of clinical score with birthweight in both groups. Item by
item analysis indicated that the major differences between the two groups were in posture, arm and leg recoil, square
window, ankle dorsiflexion, and popliteal angle.

Mr-asures which are more affected by muscle tone (head lag and ventral suspension, for example) were not different.

These analyses served to focus our attention on the possibility of neurological deficits in Kalama infants due to nutri
tional factors, which has been since followed up in work on vitamin & nutriture.

V. FUNCTIONAL CONSEQUENCES OF VITAMIN 8·6 INADEQUACY IN EGYPTIAN INFANTS
AND MOIHERS

A pilot study conducted in Kalama while Nutrition CRSP was ongoing showed that several lactating mothers had low
levels of vitamin B-6 in their milk and a possible link was noted between the low levels of one mothu and cenain be

havicral changes observed in hu solely breast (ed infant. These findings prompted the present multidisciplinary inves
tigation, supponed by the Thrasher Research Fund, of 75 mothu-irtfant dyads in the village to detennine possible
functional consequences to breastfed infants of maternal vitamin B-6 inadeo.uacy. Of central importance to this inves
tigation was that pre"ious research findings (Monison and Driskell, 1985; Chang, 1985) showed that the level of vitamin
B-6 in human milk was a marker of vitar.'lin B-6 status of both the mother and her solely breastfed infant

The Brazelton Neonatal Behavior Assessment Scale, a tool usp..d to quantify infant behavior, was admir,istered to Egyp
tian infants (1·7 days of age) by a psychiatrist trained to criterion reliability. Analyses showed that infants of mothers
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with adequate vitamin B-6 status, assessed by vitamin B-6 levels in their milk, were more consolable, had more ap
propriate rapidity of build-up from quiet to agitated states, and had more optimal control over their response to aver
sive stimuli than infants whose mothers showed vitamin B-6 inadequacy. When the Brazelton test items were grouped
into clusters, maternal vitamin B-6 status correL.ted positively with control ofstate of the infant or the amount ofstimula
tion which caused the infant to lose control. These relationships fit the hypothesis of ways in which marginal vitamin
B-6 might affect infant behavior.

Marginal vitamin B-6 status was also associated with maternal behavior. Egyptian field workers, who were trained in
observational techniques, observed infants and mothers in their homes twice monthly from 3 to 6 months of age. Cor
relations between maremaJ. vitamin B-6 levels and observational codes aggregated over 3 months of observation indi
cated that low maternal B-6 levels were iSSSOCiated with higher levels of non-response to infant vocalization, less
effective response to infant distress and greatt7 utilization of sib caregivers. Maternal vitamin B-6 levels were unre·
lated to the level of Icilocalorie intake, suggesting that the relationship between vitamin B-6 status and maternal be
havior was nutrient specific. The fmdings of this study are believed to represent the first interdisciplinary examination
of relationships between vitamin B-6 status of lactating mothers and certain aspects of their behavior and that of their
breastfed infants.

VI. RELATIONSWP OF VITAMIN B-6 STATUS OF EGYPTIAN MOTHERS TO BIRTH WEIGHT

Prior work (Morrison and Driskell, 1985; Chang, 1985) demonstrated with lactating women that the level of viwnin
B-6 in their milk was correlated with that in plasma and could be used as a proxy for their vitamin B-6 nutritional status.
In this study the relationship of different levels of vitamin B-6 in milk of 67 Egyptian mothers to birth weight was ex
amined. Mean vitamin B-6 concentration in milk of the Egyptian mothers was 4J8 nmol/L ± II, and was considerab
ly lower than the generally reported levels of 595 nmol/L or higher for unsupplerm.nted women in developed countries.
Levels of vitamin B-t in milk have been reported to closely reflect rnatemal intake of the vitamin (Kirksey, Roepke
and Styslinger, 1981; Sl)'slinger and Kirksey, 1985). Egyptian mothers who delivered low birth weight (LBW) infants
had vitamin B-6 concentrations in their milk of only 295 nmol/L ± 9, which suggested a link between poor pregnancy
outcome and maternal vitamin B-6 inadequacy. Low levels ofvitamin B-6 observed in the milk (n=23) had a significant
positive (R2=O.22, p<O.03) relationship to birth weight (Figure 6.2). This relationship was masked, however, when
both low (n=23) and adequate (n=44) levels of vitamin B-6 in mille were regressed with birth weight The association
between maternal vitamin B-6 status and birth weight was supported by the low levels of vitamin B-6 observed in the
milk of mothers who delivered LBW infants (<2500 g) compared to values for those who delivered normal birth weight
infants and also by the constancy of the low levels over the 6-month period of lactation observed (Figure 6.3). The con
stancy of the low levels suggested that maternal vitamin B-6 status had not changed. Vitamin B-6 concentration was
higher in the milk of mothers who delivered male infants than those who d.elivered females suggesting that mothers
who delivered culturally preferred male infants may have been privy to special foods, higher in vitamin B-6.

VII. LONGITUDINAL CHANGES IN ZINC, CALCIUM AND MAGNESIUM CONCENTRATIONS AND
THE EFFECT OF SHORI TERM ORAL ZINC SUPPLEMENTATION ON ZINC LEYELS IN
MILK OF EGYPTIAN WOMEN

Effects of stage of lactation on the mineral composition of human milk were examined during the nrst 6 months of lac
tation in Egyptian women. Zinc levels, assessed by atomic absorption spectrophotometry, decreased from 1-6 months
of lactation; calcium concentrations increased from I to 3 months and then decreased at 6 months; magnesium levels
increased from 1 to 3 months and then plateaued. The concentrations of these minerals were not significantly different
from those of a group of unsupplemented American women, studied simultaneously, with the exception ofcalcium and
magnesium levels which were lower at 6 months of lactation in Egyptian women.
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Between 7 and 9 months postpartum, a short term supplementation swdy of 30 Egyptian women was conducted. A
supplement of SO mg zinc was given to half t.he women for 34 days; the other women received a placebo. Mean con
centration of zinc in the milk was not significantly different f~ the zinc-supplemented and unsupplemented groups
either at the beginning or conclusion of the swdy period. The fmdings suggested physiological regulation of the levels
of zinc in human milk.

vm. MATERNAL ZINC STATUS AND PREGNANCY OUTCOME OF RURAL EGYPTIAN WOMEr!

The relationship of plasma zinc levels in early and mid-pregnancy, assessed by atomic absorption spectrophotometry,
to pregnancy outcome was examined. Mean plasma zinc concentrations of women in the 2nd trimester (0.62 ± 0.18
mean ± SO) were significantly lower (p<O.OOO5) than those in the 1st trimesrez (0.81 ± 0.20). These values were com·
p:vable to those reported for American counterparts. Among 13 women with plasma zinc concentrations below 0.56
ug/ml, 3 had pregnancy complications including fetal death, haemorrhage, forceps delivery and small for gestational
ag(; infant. Among 24 women with plasma zinc concentrations greater than 0.75 ug/ml, 5 had similar complications.
Hence, these data showed that women who had high levels of plasma zinc in early and mid-pregnancy were as vul
nerable to pregnancy complications as women with low concentrations of plasma zinc.

IX. FATIY ACID COMPOSmON OF MATURE HUMAN MILK OF EGymAN AND AMERICAN
WOMEN

Fatty acid composition of mature human milk of rural Egyptian and American wowen was determined by gas-liquid
chromatography. Milk of Egyptian women contained significantly higha percentages of capric, lauric, myristic.
linoleic and arachidonic acids, saturated fatty acids (SFA), and polyunsaturated fatty acids (PUFA). The PUFA:SFA
ratio in Egyptian samples was 0.54 ± 0.18 compared to 0.47 ± 0.22 in America.I'} samples. Increased percentages of
medium-chain SPA in Egyptian milk suggested increased mammary gland lipid synthesis. Analysis of Egyptian diets
indicated high-carbohydrate and low·fat intakes may have resulted in limited availability and incorporation of dietary
fatty acids into milk triglycerides. Thus, increased percentages of medium-chain SFA observed in Egyptian milk may
reflect mammary gland synthesis in a.t attempt to maintain lipid concentrations in mille

X. pROJECT SPECIFIC PUBLICATIONS AND PRESENTATIONS AT MEEIlli.G.S.

A. Publications

Borschel MW, Elkin RG, Kirksey A, Story JA, Galal 0, Harrison 00, Jerome NW. Fauy acid composition of mature
human milk of Egyptian and American women. Am J Clin NulI' 1986;44:330-335.

Karra MY, Kirksey A, Galal 0, Bassily NS, Harrison 00, Jerome NW. Comparison of longiwdinal changes in zinc,
calcium and magnesium concentrations in milk from American and Egyptian women during the first six months of lac
tation. Am J Clin Null' (In press).

B. Manuscripts In Preparation

Karra MY, Kirksey A, Galal 0, Bassily NS, Harrison GO, Jerome NW. Effect of short-term oral zinc supplementation
on the concentration of zinc in milk from American and Egyptian women.
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to assess the feasibility of quantifying individual food intake in communal eating contexts with special reference to
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Proc 1987;46(3):897.
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milk of American and Egyptian women. Fed Proc 1986;45(34):366.
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1987.
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Chapter 7

SUMMARY

I. BACKGROUND

The situation of mild or moderate deficits of food intake is prevalent in most of the world's population, and yet, to date,
its functional effects have not been examined systematically. It was against this background that the Nutrition Col
laborative Research Support Program (CRSP), a S-year program (1982-87) sponsored by USAID, was designed to in
vestigate the human functional effects of mild to moderate undernutrition in three countries: Egypt, Kenya and Mexico.
The central question addressed by the Nutrition CRSP research was "Under the conditions of mild to moderate under
nutrition, what relationships exist cross-culturally between food intake and various human functional outcomes?"

II. AFFILIATED INSTITUTIONS AND COLLABORATIvE ROLES

The University of California. Berkeley, the Management Entity of the Nutrition CRSP, was responsible for the scien
tific coordination and fISCal administration of the overall project. Five US institutions were involved in the collabora
tive re...'U'AU'Ch effort along with three host country bstitutions; these included the Universities of Arzona, Kansas and
Purdue and the Nutrition Institute in Egypt; the University of Connecticut and the National InstiUlte of Nutrition in
Mexico; and the University of California, Los Angeles, with the University of Nairobi in Kenya Host country field
staff were the primary field workers in the project and scientists of the host country were involved fully in the collabora
tive work. US investigators provided consultation and training of field and other staff when appropriate, and were in
the host countries sufficiently often and for long enough periods of time to function in a fully collaborative role.

m. EGYPT PROJECT OBJECTIVES

Data from the National Nutrition Survey of Egypt (1978-80) had shown that chronic undernutrition, i.e. mild and
moderate deficits of food intake, was common in Egypt but acute undernutrition was rather rare. Yet, the functional
consequences of this situation had not been investigated. Thus, a major objective of the Egypt Project was to inves
tigate prospectively in a rural Egyptian setting the effects ofmild to moderate variation in energy intake on human func<
tional performance, measured in tenns of frequency, duration and severity of morbidity, pregnancy outcome, cognitive
development, and sanitation practices. Other objectives of the project were to develop and validate techniques and in·
sUUJnents for field research in human nutrition and to assist the host country in institution-building and in the develop
ment of infrastructure to improve nutrition services.
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IV. EGYPT PROJECT HYPOTHESES

This repon of the Egypt Project has focused on data which were related to two of the research hypotheses:

A) Food intM.e of the toddler (18 to 30 months of age) affects his/her anthropometry, morbidity, and psychological
development.

B) Maternal food intake during pregnancy and lactation influences the infant's endowment at birth and during the fIrst
6 months of breast feeding. Also, maternal intake affects maternal activities for sanitation, which in turn influence
infant morbidity.

V. OVERALL PLAN OF THE STUDY

The Egypt project was carried out in three phases. Phase I, which began in August 1982 and l3.sted through Septem
ber 1983, was devoted to the tasks of selecting a study community, negotiating with local offIcials and with village
leaders for conducting the study in the community, completing a village census, assembling and training a field team,
and tes6ng the feasibility of various data collection methods. Phase n, which began in November 1983 and ended in
December 1985, was me period of collection of the basic data sel Phase III was a data analysis phase; these activities
came to an official end with the end of the contract on September 30, 1987. However, neither time nor fmancial resour
ces were adequate to fully exploit the information in the database; major portions of it remain unanalyzed, and even
those porticns which have received concentrated attention for this repon hold much yet-untapped information. .

VI. THE SITE

The village Kalama was selected as the project site by a team of investigators from Egypt and the U.S. after it was deter
mined that this community met the established criteria for a fIeld site. Kalama is located in the Kaliobia governorate
approximately 25 kilometers north of downtown Cairo. When the project was initiated in 1982, Kalama's 8,544 resi
dents (1,470 households) represented 0.4% of the population of Kaliobia (l ,913,000 people). The village has been un
dergoing rapid socioeconomic transfonnations. Occupational diversity is at the hean of these changes. Primary factors
facilitating these transfonnations are the proximity to Cairo, close contact to the outside world through transportation,
travel and the communications media. availability of jobs for skilled and unskilled labor in and close to Cairo, and the
severe lack of housing in Cairo which effectively extends Cairo's suburban area to include Kalama.

Agriculture is the basis of economic life in Kalama. This does not, however, exclude other economic activities which
are diverse, but small in scale. Fifty-six percent of the households are engaged in non-agricultural occupations, 21%
hold agricultural occupations and 23% are involved in both agricultural and non-agricultural occupations. Kalamans
playa major role in the larger economy through the marketing of their vari('-d farm products which are cultivated using
flood irrigation. A small irrigation canal feeds all the farms.

The social dynamics ofchange and stability are reflected in village social structure as measured by socioeconomic status
(SES). Combined demographic and village-specifIc economic factors (household and farm assets) were used to develop
SES scales. Four SES levels were identified in the study sample. A large majority (44%) qualifIed for the lower inter
mediate SES category, followed by 26% for the low SES category, and 15% for each of the other two categories: high
SES and upper intermediate SES categories. In tenns of social dynamics, the large lower intenned.iate SES group is
positioned to move up or down the scale, depending upon social and economic conditions.

Most Kalamans are young; the mean age was 18.8 years in 1982, with 56.2% of the population under 21 years of age.
Household size varied widely, with a mean of approximately 6 to 7 individuals per household. The nuclear family, con
sisting of a married couple and their unmarried offspring, was the dominant family type in two-thirds of Kalama
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households. Division of labor was !itrict, p:uticularly in domestic work. However, women and men work together in
the field and in family commercial ventures. The community's school system mcludes an Islamic religious education
al program as well as secular SCilOOls at the primary, preparatory and secondary levels.

VII. RECRUITMENT AND DESIGN FOR DATA COLLECTIO.N

Th;~ census of the village accomplished during Phase I fonned the basis for identification ofpotential target households
for the study. Prior to the census, the village was mapped, divided into 12 blocks, and households were then numbered
by block and by individual household. Recruitment was spread geographically over the emt~ village. Since Phase I
data showed that socioeconomic variability was reflected in geographic tenns, this process also provided the necessary
variation in socioeconomic status. A census update wac;: undertaken at the beginning of Phase II, and completed be
tween No\'ember 1983 and February 1984; this provided a list of potentially eligible households for Phase II research.
Eligible households included one or more of the following target individuals:

A) A woman either in the first trimester ofpregnancy or likely to become pregnant and whose infant would be 6 months
of age before the end of the study;

B) a chUd who would be 18 months of age during the first year of the study; and/or
C) a child between 7 and 9 years of age during the first year of the s'.udy.

Once the household was selected, parents of the target child also became key subjects for the. study. Recruitment of
households was designed to yield at least 100 of each target type for whom data could be collected over a 12-month
period.

Actual eligibility of households was ascertained by the sociodemographic field team after IXlying a visit to each poten
tially eligible household. Eligible households were enrolled in the study if they agreed to participate after receiving a
careful explanation of the study, including what it would entail for them. This procedure was adequate to recmit families
of target toddlers and schoolers, but did not identify adequate numbers of target pregnancies. Additional target preg
nancies were recruited from a pool of women at high risk f Jr pregnancy, identified from the most recent census data as
either a) newlyweds who did not yet have children, or b) mothers whose youngest child was more than one year of age.
These women were visited monthly to ascertain their menstrual status; if uncertain, they were offered a pregnancy test.
From these results, a list of women in the early stages of pregnancy was generated. and households were recruited.

A total of 312 KaJar, .. hClLJSeholds were enrolled; 258 completed the study. The attrition rate was 17.3% (54 households).
Target individuals completing the study included 153 toddlers, 121 schoolers, and 124 infliilts. A total of 191 pregnant
women were followed (131 recruited as descrihed above and 60 mothers of toddlers or schoolers who became pregnant
during the study); the discrepancy with number of infants is because not all mothers elected to continue the study after
the delivery of the infant. A cyclic pattern of data collection was devised to ensure a routine schedule of visits to each
household and to reduce intrusion into the households. Most measurements were repeated monthly or over 3·month
inter'/&!s. Stable measures (e.g. ac!ult height) were repeated less frequently, and unpredictable measures (e.g. morbidity)
were repeated weekly. The measurement schedule for 400 potential targets was designed for comple:tion within the 2
year projected study period.

VIll. mDDtES GRowe". MORBIDDY AND FOODJNTAKE

Target toddlers were found to be relatively shon for age, but were appropriate in wejght-for-1ength. Change in weight
and length over the year between 18 and 30 months showed considerable variation within the group - as much as a ten
fold difference in the slope of the regression ofweight on age. On the average, toddlers showed slight increasesin both
length and weight by 30 months of age relative to the NCHS standards. The average velocity of growth in length was
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greater for girls than for boys, but sex-related differences were not obsened in body weight changes. 'There was a clear
effect of season on growth, with maximum increase in weight occurring in the winter months and minimum growlh
dwing May-July, coinciding with the seasonal ~.ak incidence of diarrhea. Household size was related to grvwth;
children from largec households showed better growth gains than those from smallec households. The details of
hou..~holdcomposition relationship to growth need to be fwther investigated. Since the largest households were also
extended family StructlL'"es, the relative advantage may have to do with n'~~ adulb or more women available to care
for the child.

Kalama toddlers experienced an average of almost 10 illness episodes per year. Percent of time ill averaged II per
cent, but ranged as high as 30 percent Approximately 40 percent of the illness episodes were gastrointestir.ai il, na
ture, Wld another one-third were respj ..'ltOry infections. Both diarrhea and respiratory illness showed distit:ct seasonal
patterns, with diarrhea peaking in April-July and respiratory illnesses in December-February.

Several problems were encountered in the est..imation of food energy intake. Asignificant number of toddlers were par
tially breast fed in the early part oCthe study since weaning genel1'lly occurred between 18 and 24 months of age. Breast
milk: intake was not quantitatively measuroo; therefore, food intake data for partially breast fed children were incom
plete. Various attempts to model and correct for breast milk intake proved unsatisfactory; therefore breast feeding status
was used as a variable in the analytical models 10 account for this variability.

A further difficulty arose due to the rather late discovery of some apparent errors in the project's food r;;mposition
database. These are currently being corrected. However, in the meantime analytical models were re·run using conver
sion factors for energy from Lhe carbohydrate, fat, and protein content of each food item. The use of this approach has
no doubt introduc~ some error into the food intake variable which should be decreased when the revised energy values
become available. The analyses which include food intake in this report, therefore, must be regarded as tentative.

.L..nalytica1 models prewcting morbidity variables showed no indepenOent effect of food inlake in the previous month.
There was a close relationship of anthropometric status to the severity of gastrointestinal illness but not of respiratory
illness. An<-ysis including bgg~d models indicated that ooce initial statu&, sex, breast feeding status and time of year
were account 'd for, no significant independent effect of food intake on weight or length could be detected. Models in·
corpmating morbidity and food intake indicated that percent of time ill with diarrhea was a much stronger predictor of
weight than food intake. It is necessary to keep in mind that time ill with diarrhea may also affect food intake. Since
food intake l1a1a were collected only two days per month, such an effect could easily be missed even though analysis
showed no greater iocidence of missing food intake data when the day of data col1~tioncoincided with an ulness day.

Previolls analyses using the project's food composition database to calculate energy value of food showed small but
significant and positive effects of food intake on weight Whether these earlier analyses were in error or whether the

interim decision to use energy values calculated from Atwater factors has simply obscured the relationship is llI1kJy\wn
at this time. Thl ~ we emphasize the pr~lirninar)' nature of these results.

IX. TODDLER COGNITION AND BEHAVIOR

In tenns of the overall question raised by the CRSP, the findings of nutrition and psychology indicated a low but con
sistent relation between food intake and cognition and behavior in Egyptian toddlers. However, the overall pattern of
results indicated iliat it is a major oversimplification to interpret the present findings just in tenns of a nutrition-develop
ment relation. Specifically, the following complexities must be considered:
A) Nutritional intake covaries with measures of the stimulation potential of the toddler's environment. Environment

in tum shows a more consistent relation to toddler cognitive and behavioral development than does nutrition.
Hence, any discussion about nutrition and development in the toddler period must be framed in tenns 'if the role
of the toddler's environment as a mediator of observed relations.

298



B) Data from the project indicated that the toddler'!; nutritional intake may be, at least in part, govenled by the toddler's
prior behavior patterns. The implication of this pattern of results suggests that focusing on food intake in isola
tion, without consideration of relevant toddler characteristics that may influence food intake, may lead to poten
tially misleading conclusions about the role of food intake on development

C) Potential developmental risk factors like lowered food intake, increased morbidity or inadequate psychosocial en
vironments did not am>ear to equally influence all a~pects of toddler behavior and development Thus, statements
about the relation of intake to behavior or development must be qualified by the specific aspects of development
or behavior that are being studied. Depending upon the outcome parameter chosen,lowered food intake may show
either a detrimental influence or be unrelated to outcome.

Overall implications of the pattern of results involve the necessity to view irk:wequate food intake as part of a complex
of risk factors, tllat necru: to be studied utilizing conceptually based, longitudinal systems models.

X, PREGNANCY AND LACTATION OUTCOME

The study group of 104 pregnant women was characterized as young (20 to 30 yrs), of high parity (4 to 7), largely (90%)
illiterate, and most (66%) from households classified as low or low intermediate socioeconomic status. The women
were generally short in stature and normal to overweight for height in early pregnancy.

Among all of the variables examined in tillS study for their relationship to birth weight, maternal anthropometry showed
the most significant influerlce. Body weight or derivations of it, Le. body mass index or % ideal weight for height and
also upper ann circumference and tricep skinfold thickness measurements, whether made in early or late pregnancy,
were significant predictors of birth weight Mean weight gain during the 2nd and 3rd trimesters of pregnancy was 7.4
kg. Weight gain during the 2nd and 3rd trimesters in combination with early pregnancy weight was a significant predic
tor of birth weight, explaining about 30% of the variation in birth weight. Maternal age, parity and height were sig
nificantly correlated with OOdy weight in early pregnan~y and were, therefor~, indirectly significant predictors of birth
weight

Over a period of 90 days or more of observation, episodes of maternal illnesses were only about two per person during
pregnancy and one and one-half per person during lactation; each episode had a mean duration of 6 days. Respiratory
and diarrheal illnesses comprised the largest percentage of time ill in both pregnancy and lactation. Maternal morbidity
variables were not significantly related to birth weight. However, another approach would be an examination the con
verse of this, Le. the impact of repeated pregnancies and extended lactation on maternal health and nutritional status.
This is a research question which has been proposed for future investigation using the database of me three-country
projects.

Maternal energy and protein intake during the course of pregnancy were not significantly related to maternal weight or
birth weight. Nevertheless, some of the effect of food intake would obviously be through body weight prior to preg
nancy and which clearly affecte.d birth weight Young mothers of low body weight delivered infants of lower birth
weight and faced a greater risk of delivering low birth weight infants (<2500 g) than older mothers of higher body
weight This risk was even greater when weight gains during pregnancy were minimal. These fIndings indicated that
young underweight mothers should be particularly targeted for nutritional support. Funhennore, this suppon would
appear to be most beneficial when given prior to pregnancy, since early pregnancy weight was one of the strongest
predictors of birth weight in this study.

Birth weights of Kalama infants showed an almost normal distributio.l according to the National Center for Health
Statistics (NCHS) reference. However, the low incidence (5.5%) of low birth weights «2500 g) in this population is
misleading since some mothers refused to participate in the study after their pregnancy outcome was ~favorable.

Growth faltering in born weight and length of infants became evident by 3 months of age and increased progressively
to 6 months of age when data collection for the infants was completed. Also, the strikingly low values for upper ann
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circumference and skinfolds at 6 months of age suggested that some infants had not accumulated normal fat stores.
Most infants decreased significantly in weight expressed as percent of the reference median during the first 6 months;
at birth, one-half of the infants were at or above the reference median compared to one-fifth at 6 months of age. This
shift was evident even among infants who were in the highest weight percentiles at birth. Infants in the lowest weight
percentiles at birth either remained at approximately the same percentile or showed only small gains by 6 months of
age. Household SES was significantly higher for infants who exceeded the 50th percentile of weight at 6 months than
for those who fell below this percentile.

Maternal energy intake (totaIlccal/day or kCal from carbohydrate and fat) and plant protein intake (proxy for energy in
take) during lactation significantly influenced infant weight at 6 months. During the 6 month period of lactation per
se, little change in maternal body weight was noted. However, both biceps and triceps skinfold thicknesses increased
significantly from delivery to 6 months postpartum, suggesting some increase in body fat. This was supported by a
mean gain of 2 kg in body weight from early pregnancy to 6 months postpartum. These findings were more likely in
older motllers than younger ones. The significant effects of maternal height.. weight, and arm circumference on infant
weight at 6 months were possibly indirect effects of these variables on birth weight.

The mean nwnber of illness episodes observed per infant over an average of 150 days was approximately 6, with a
mean duration of 6 days per episode, i.e. infants were ill approximately one-fourth of the time observed Gastro-intes
lina! illness comprised 37.9% and respiratory 31.8% of all illness of infants. Diarrheal illness (26% of aU illnesses) was
the largest single contributor to infant morbidity. Respiratory illness ofinfants followed a seasonal trend and was highest
from Der.-ember to March whereas diarrheal illness was age-related and was higher from 3 to 6 months of age than from
birth to 3 months. The diarrhea variable was the best single predictor of infant weight at 6 months.

Household sanitation index was correlated negatively and significantly with the percent of time infants were ill with
diarrhea which in tum significantly affected infant weig1t at 6 months. Household sanitation was influenced significant
ly br household SES and by several maternal variables, including years of education, animal protein intake and plas
ma ferritin levels. Also, there was a tendency for matenlal hemoglobin levels to be correlated with household sanitation.
These effects were presumably mediated by maternal iron status and its influence on work performance.

Sugar water, sugary concoctions, and rice water, which were widely used as infant supplements, were excluded from
the analyses of the effects of supplementary foods on different infant variables. Excluding these supplements, infants
who received other supplements during the period from birth to 3 months of age weighed significantly less than unsup
plemented infants. After 3 months of age, other variables influenced infant weight n.ore than supplementation.

Mortality was high among the 161 live born infants; 10 deaths occurred, 5 within I to 2 days following deiivery. In
formation about the cause ofdeath was usually sketchy due to unwillingness of family members to discuss events which
preceded the death. Household SES was significantly lower for the families of infants who died compared to that of
families of the infants who survived.

The findings of this study indicated clearly that birth weight.. household SES, maternal food intake, either total t;nergy
or plant protein. and morbidity of infants (percent of time ill with diarrh<ea) were associated in the expected directions
with infant weight at 6 months. In order to increase the probability that infants will be of normal birth weight and that
they will survive and attain optimal growth and well·being, maternal and child health programs should focus on ways
to meet the energy needs of women prior to and during the course of pregnancy and lactation and explore ways to im
prove household socioeconomic status and sanitation.

XI. THE DATABASE AND FUTURE RESEARCH PLANS

The database available from the Egypt Project, Nutrition CRSP is rich and complex. While well documented, it is not
yet completely ready for final multivariate analyses and thus some of the conclusions which are drawn at this time are
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subje{:t to future qualification. This is particularly true of the food intake variable because of the still ongoing revisions
in the food composition database. Future efforts will focus first of all in this area, since the use of these data depend
heavily on the quality of these variables.

Pending support and adequate resources to do so, plans are to intensively analyze the data in at least two areas which
have shown great promise in preliminary analyses. In both cases, three-counlIy project proposals have been submiuect
by CRSP mvestigators on behalf of the entire group. The f1.rst is in the area of reproduction, with a fOCllS on maternal
health; the second is an attempt to develop functional anthropometric classifications based on subsequent morbidity,
growth performance. and cognitive measures.
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