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cTRRUTION

fhe main purpose of the survey is to provide a statistically valid

s o tae pre-alence of acule, chronic protein-calorie malnutritivi

S0 aned dncan s in codldren 0-5 years old, in the rural areas of Liberia.
i add tinn, certain larger counties and ecological areas, (e.g. traditionai
wriculture) are described separately. Comparisons within the country are
cssential bo identify priorities for areas as well as certain population
qroups for remedial programs.

Prior Lo the present survey, a few reports on the nutritional status of
the Liberian population were vestricted to certain parts of the country

oroyeve nob Fally

y reprecentative of the population. The most recent and

extensive of these was a 1971 survey which included several sites in Bong and
Lofa counties (1). Sites selected were villages with health clinics. The
suwyzy provided important, and at times, unique information on nutritional
talis

The results indicated that "Liberian children were understatured and
mderwe ight when compared with various standards...children appeared to do
wol byt 6-8 months of age, if breast fed, but thereafter growth began co
nlateau due to lack of sufficient calories and protein in the diet."

Approximate prevalence estimates of malnutrition for 600 Kpelle and
Loma chddeen from this survey revealed the following:

1 155 of infants and 307 of children 1-5 years had long term chronic
CF tein-calarie malnutrition, (PCH).

2. 10% of infants and 255 of children 1-5 years were underweight for

agc, and



3) At least 50% of children 0-5 years were anemic.

AT the v encimatles were based on reference data from the USA
Forred to Y. er ir the report.

taronic vl (alsu cermed chronic undernutrition or stunting) indicates
it a malnutrition of both calories and protein has been present for at
ieast 6 months and often much longer. Retarded skeletal growth is a
vatuable indicator of this condition, particularly in young children (2,3,4).

Acute PCM indicdtes the deficiency is of recent onset, in terms of
weeks to a few monihn, and is estimated by comparing the weight of a
child with tha! expected for the same height. The highest prevalences of
acute PCM occur in conditicns of acute food shortage such as famines (5).

PCM may also be assessed by comparing the weight of a child with that
expected for the same age or by using arm measurements which include muscle
and fat, A child with chronic PCM may or may not be underweight or have

arm, nmuscle or tat wasting (6).

The probltem of undernutrition in Liberia was demonstrated as early as
1948 (7) and discussed at various conferences (8,9). The association with
food-availability, practices and tabocs, morbidity and socic cconomic status
s s apparent, bt opot clearly quantified.  The high mortality rates of
infants (approximately 137 per 1000 Tive births) and -4 year old children
"oproximately 16 per 1000 per year) (10), indicate that malnutrition may be
an important contributory factor (11)

In 1975, the Ministry of Health and Social Welfare, Governnent of Liberia,



(GJL) required rapid national information to determine the extent of
w2lr tritinn and where this existed within the country. Such informat®a-

¢ 17 te use’ 5 a guideiine for developing appropriate programs, where

I a re 't of a request from the Government of Liberia, a representative
from 1o Conter for Disease Control (CDC), Atlanta, Georgia, USA made a brief
site v sit in June 1975 and the concept of the “simplified assessment”
approach was presented. In August 1975, the UCLA Nutrition Assessment Unit
was qiven the responsibility of assisting the GOL to do the survey. A
Liberia Nutrition Status Survey protocol was prepared by UCLA using the
Hepal experience by CUC as a quideline. A site visit to Liberia by UCLA from
september 20 to October 19, 1975 was required to clarify the Governwent of
Liberia reguest. assess survey content and logistic and budgetary needs.

Lith the assistence of the GOL, USAID and UCLA. the training was done from
December 4-20, 1975 and January 8-19, 1976 and the field survey from

Janudry 20 to Mavch 25, 1476,

[he Ministry of Health and Social Welfare, Government of Liberia, after
consultation with Liberian and other experts, decided to use the concepi of
"simplificd assessment of nutrition status” (13) as the basic methodoloav
to satisty Lhe fHovernment's veguest. This velies neimarily on anthropomets .
selected clinical signs and hemoglobin estimation of tavget qroups, such as
young children and mothers, who represent the greatest "at visk!" groups for
malnutrition (14). [t also relies on adequate sampling procedures and
sample sizes for valid descriptions,

A detailed food consumption or biochemical survey would be inappropriate

as an initial step to supply the information required, because of expense,



caralion, validity and feasibility for a representative adequate sample of

Sheounole country.

aoview of the vecommendalions fron the Minictry of Health and Social

v .1 ave, Governocnb of Libevias and Afvica Lurcau/M10, cortain other

rad-celors wive included in Lthe ooy onoa Vimilod randon sub omle.™ These

included socio-cconomic status, senitation, qualil tive foud consunption,

methods of feeding, health attendance, mortality and provalence

of parasites.

The nalure of the information collected vas more sthicctive, the numbers much

fower and stand o dication more difficels than the "zienliiied a-
]

The data, neverthelos: ) may nrovide cluss vegarding s of (e

ascociatod with the developaent of protein-calovie vatnetrition,

A The subsample description and analysis will be presented in

report.

Sosouent".

faciors

a separate
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BACKGROUND INFORMATION

The Republic of Liberia has a land area of 43,000 sq. miles and is
segraphically divided into three zones: coastal, tropical rain forest
and inner Guinea Highlands.

The country has nine counties; of these, five are coastal: Cape Mount,
Grand Bassa. Montserrado, Sinoe and Maryland; and four inland: Bong, Lofa,
Nimba and Grand Gedeh. They are divided into districts, and districts 1in
turn, are divided by clans/townships.

The total population from the 1974 Census of Population and Housing is
1.5 million of which, about 172. reside in Monrovia proper and Buchanan. The
natural increase has been estimated at 3.9 for the whole country, 1.7% rural
and 7.0. for major urban. the latter figure due to vrban-rural migration (15).

The overel! population density is about 35 persons per sq. mile. This
qdries greatly throughout the country in that large sections of the forest
in Lofa County and southeastern parts of Liberia are practically uninhabited,

There are nuamercus Leibes throughout Liberias nine of these: Fpelle,
Bassa. Gio, Fru, Mano, Gola, rebo, Lomas ang Krahn comprise 430 ol the total
population. The Kpelle and Bassa Tribes are the most numerous, comprising
235 and 160 respectively (15).

Most of the population works by subsistence agriculture. Although half
of the land area has been farmed, only a small portion (5%) is farmed each
year due to shifting cultivation techmques (16). Rice is by far the most
important staple, being grown in over 90. of the agricuttural areas of the
country. 1t is usually harvested late in the year. Almost half the country

production occurs in Bong and Nimba Counties (17). Despite this, production



1s inadequate to satisfy demand, so approximately one-quarter of all rice
consumed is imported.

Heavy rainfall and high humidity favor insect vectors of disease,
water-bcrne and other intestinal parasites (18). rne major causes of death
are malaria and gastro-intestinal disease. Other significant causes of
death and morbidity in infants and young children include prematurity,
measles, respiratory infection and tetanus. Poor sanitation maey be the
major environmental factor affecting health in Liberia.

Protein-calorie malnutrition and anemia are reported to be very common,
particularly in young children. Both calorie and protein food intake may
be at Ltimes, as Tittle ac 50 of the expected intakes for proper nowrishment (1).
Altrough breastfeeding usually continues well into the second year, weaning
foods may be limited to rice water or pounded rice (19). Rice water may be
contaminated, leading to gastro-intestinal disease. Children are often not
fed when they have diarvihea or fever (7). This further compounds the problem.
Various taboos invelving eqgqs and certain meats may contribute to the problem
although, more significantly, the amount of available animal protein is
Timited due to the small livestock population and underutilization of inland
fish potential. There is no local production of milk.

It is suspected that even if sufficient food were produced ov imported
in Liberia, inadequate distribution and use of resources may still perpetuate

PCM, particularly in small children (16).

Even in the capital city of Monrovia, there may be certain populations

with serious nutritional problems. In Maternal and Child Health Clinics



throughout the city, the appearance of kwashiorkor and marasmus is not
uncommon, particularly in very young children who are bottle-fed well
n rere the child reaches six months of age (19). Inadequate amounts of
m* 1 powder are mixed with nonsterile water resulting in undernutrition and
diarrhea.

Finally, superimposed upon the already mentioned problems in production
and consumption of food, constraints of transportation and communication

outside Monrovia seriously hinder agricultural, health and other services.



“IT. INDICES OF MALNUTRITION

The main objective of the survey is to assess nutritional status
according to geopolitical units in Liberia and in a manner which quantifies
the number of malnourished. The indices for children up to five years of

age, include:

1. Height-for-Age (H/A)
2. MWeight-for-Height (W/H)
3. HWeight-for-Age (W/AY
4. Arm Circumference-for-Age (AC/A)
5. Arm Circumference-for-Height (AC/H)
6. Fatfold (Triceps)-for-Age (FF/A)

Indices are based on international reference median values. A list of
these sources is presented in Appendix D and the actual values
in Appendix t. This reference data does not necessarily mean a specific
"standard" of ideal nutrition; it simply compares the vesults from populations
with reasonable health and nutrition backgrounds (20). Mo reference information
was available for Liberia, thus outside sources were required.

However, it has been shown that the best nourished groups of young
children in Africa, drawn from so-called "elite populations”, have similar
anthropometric values to those in more industrialized areas of the world {21).

In order to present a malnutrition prevalence estimate according to each
reference value, a single cut-off point was predetermined. This point was
based on a percentage of the reference median according to age (or height)

and in general, corresponds to the 1St to 3rd percentile level of reference



distribution. This means that any result below the cut-off point is
cquivalent to the lowest 1-3 % of the reference population. Both the reference
valies and the percentage cut-off points have been used in large surveys in
Atrica (eg. Sahel) and olsewhere (Nepal, Sri Lanka) particularly by the
Center for Disease Control (5, 22). Past experience enables this survey
to present a clearer picture of the significance of malnutiition prevalence
estimates based on anthropometry.

The cut-oft points according to the percentage of medians and percentiles,

with their meanings are listed in Table 1.

TABLE 1

ANTHROPOMETRIC INDICES [N YOUNG CHILDREN

CUT-0OFE POINT
FEFERENCE VALUE

INDEX . MEDIAN  PERCENTILE* _  SIGNIFICANCL**

1. H/A 90~ Ist Chronic Protein-Calorie
Malnutrition (PFCH,

2. W/H 80 Ist Acute PCM

3. W/A 807% 3rd Combination Acute/Chronic PCM

4. AC/A 82.5% 1-3rd Arm Soft Tissue Hasting

5. AC/H 85% 3rd Avii Soft Tissue Wasting

6. FF/A 60% 3rd Fat Wasting-Low Calorie Reserve

*Approximate percentile, due to some variation according to age.

**Interpretation of a value below the cut-off point  median of reference;
i.e. a child with under 90: of the reference median for Height
for Age (H/A) has chronic PCM,
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The selection of a single numerical estimate of malnutrition prevalence
allows meaningful comparisons between aredas of the country and selected
groups It also permits investigation of associated factors, such as
occupation, with PCM. More complete distribution tables are presented in
Appendix J to give a fuller descripti n of the data.

ANTHROPOMETRIC INDICES

Height-for-Age (1/A)
This is the only inuex used in the survey which identifies chronic
PCM or "stunting" of growth. Stunting m.s be considered as an end result
of cumulative episodes of nutritional insilts (eg. due to infeclion, inadequale
food) with failure of "catch up" in linear growth of bones (23). Lven in the
multi-tribal situation in Liberia, where differences in adult height occur,
the effect of undernutrition and ponr health is most likely the strongest
factor which determines stature 1n young children (21).
Weight-for-Height (W/H)
This estimates acute PCM, that is recent hody wasting, based on
the principle that the taller the child, the heavier he or she should be,
Nutritionally labile tissues, mainly muscle and fat are conpared with the
more stable skeletal measure of stature.  Because this velationship is
unaffected by differences in age, the W/H indes 1s particularly nsetul when
corvect ages arce often difficult vo deteyn 2 accurately.
Height-for-age and weight-foi-=height indicate difterent durations of
PCM and their results may be Vinked for each individual child in a usefui

classification (24) ;



Weight-for-heign

of mediin)

(.

Normal 90+
Mild 80-89
Moderate 70-79
Severe 70-

11

Height-for-Age
(% of median reference)

Normal Mild Moderate Severe
95+ 90-94 85-89  8b-
—————— Mormal -=--=--=-4----- Stunting ------

to Mild
------ Wasting -------4----- Stunting ------
Hasting

The following categories of nutritional status may thus be selected:

Nutritional Status Height-tTor-Age Weight-for-Height

Hormal Hutrition Normal Hormnal

Acute Undernutrition Hormal Low*
(Wasting)

Chronic Undernutrition Low** nNormal
(Stunting)

concurrent Acute and

Chyonic Undevnutrition Lowk* Low*

(Nasting & Stunting)

*Nefined as less than 807 of reference

**Nofined as less than 905 of reference

Where the prevalence percentage of low

Weight-for-Age (W/A)

This measure does not distinguish

of skeleton and soft tLissue bulk to weight,

median weight-for-height (24)

median height-for-age (24)

weight-for-height is very small,

this form of pre<entation may not always be vequived.

between the relalive contributions

A child with Tow W/A thus may

be short and well-proportioned, or be taller, but wasted. W/A however, is

the usual anthropometric measure for growth charts and voutine clinical



12

assessment, so that comparisons may be made, where required, between clinic
attenders and the general population.

Arm Measurcments

These measures are useful additions to weight and height for a
fuller description of nutritional status. It must be noted that they relate
to the mid-upper arm and hence describe a somewhat diftz-ent aspect of soft
tissue than weight alone,ie. that of muscle and fat on a single site ot
the body. A key clinical sign for undernutrition is thin Timbs; arm measures
simply quantify arm bulk.

The triceps fatfold measure goes one step further and enables estimates
of the relative contribution of fat and muscle to be made. Fatfold is
difficult to measure correctly and results should be interpreted
cautiously due to the known problems in quality control. Frequent training
exercises are required to ensurc reliability.

Arm circumference-for-height (AC/H), Vike weight-tor-height (W/H), 1is
"age~independent.”  The measurement of arm circumference alone has a special
value for children aged 1-5 years. Knowledge of precise age is not essential
to estimate nutritional status as the refererce values vary little over this
age range. fArm circumference for-age (AC/A) was used on this survey because
ages were carefully determined and children under one ycar were also measured.,

Avin muscle and arm fat area may be calculated using a simple formula
incorporating avm circumtference and triceps fatfold (25). The same caution must
be exercised for the arm fat area as discussed under fatfold measurement

reliability. However, arm muscle area calculation is far less affected by
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variations in triceps fatfold measure than by variations in arm

circumference,

Results are presented in the report as nutrition profiles. The first
two columns indicate prevalence rates for chronic and acute PCM, i.e. height-
for-age and weight-for-height. Further columns give rates for underweight
(weight-for-age) arm wasting (arm circumference-for-age) and fat wasting

(fatfold-for-age).

ANEMTA

The percentaye of anemia in young children used an international
reference for hemoglobin below which a child was considered anemic: 10.0 Gm/
100 m1 for children aged 6-24 months and 11.0 Gn/100 ml for those aged 2 to
5 years (20).

CLINICAL DIAGHUSTS OF HUTRITIONAL STATUS

kwashiorkor was diaynosed according to the presence of bilaterval
pedal cdema. The survey did not include a clinical assessment of marasmus
because of the great difficulty of adequate standardization. Both kwashiorkor
and marasmus relate to the most severe forms of PCH and do not indicate the

less scvere, but still important types as defined anthropometrically.
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MATERNAL NUTRITIONAL INDICES

These include,with cut-off points:

Height 150  cm (or 5 ft.)
Arm Circumference 23 cm
Fatfold (Triceps) 7.5 mm

The choice of such points was based on the following:

A woman less than 5 feet tall may be considered sufficiently short
to be associated at least to some degree with short stature
in her child. This level is often used in parts of Africa (27). The
measure is not as good as mean parental stature, but is acceptable when only
one parent is available. Correlation between mother and child may suggest
important genetic factors or that the environment affects the growth
of both. The nutritional significance of short stature in women is not
nearly as clear as for young children.

The 5 fool choice has an added value in obstetric interpretations, in
that a shorter woman is decidely at visk for obstructed labor, because of
a possible small pelvis.

An arm cirvcumference of 23 o represents 80, of the reference value for
adult women, and has been used in other parts of the world (c¢.y. India) to
provide an estimate of undernutvition.

The triceps fattold point of 7.5 mn is more arbitrary than the others
and represents approximately 497 of the values of adult women in more
industrialized countries: A value below this, does not necessarily mean
undernutrition, although it suggests a lack of caloric reserve and low fat stores

in the body. Results for adult fatiold in this survey should be treated with

*Third to fifth percentile for adult black women in the USA (30).



the utmost in caution, as it was the measurement which was most difficult

to standardize.

The survey categorized maternal age into three groups: under 20 ycars;
20-40 years, and over 40 years. This took into account the variation of
expected anthropometric results of adolescent women according to age. This
group comprised some 22% of all mothers measured and at times were considered
separately.

Pregnant women of all ages (20 were under 20 years) were considered as
a special group. Mothers over 40 years were not included as an individual

group, as there were reiatively few.

15
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SURVEY DESIGN - METHODS

A valid estimate of the prevalence of malnutrition requires:

1. A survey universe or population which is the total population for
the area described;

2. A sample which is statistically reliable and representative of
the population;

3. An objective, quantifiable definition of malnutrition.

A.  SURVEY UNIVERSE

The present survey examined the nutritional status of the rural areas
of Liberia. Ihis universe, therefore, was defined as the whole of liberia,

excluding Monrovia proper and Buchanan., 1t comprised of two parts:

1. Traditicnal Ayricultural Areas (72.6. of Iniverse Population).

This includes all the "fraditional agricultura. darcas (except
very remote) included in the 1975 National Pice Survey. These areas essentialty
represent the more rural parts ot Liberia, where almost ali the rice in the

country is produced.

2. Large Rural, Urban and Concession Areas (27.4+ of Universe Population).
These arcas were not included in the Rice Survey.  They are listed

in Appendix K, and are termed non-agricultural areas in Lhis ceport.*

Large rural areas (e.q. Voinjamwd, Tchien) comprise morve densely populated
rural towns in a rice producing avea. usually above 2,000 people.  Lrban
areas (e.g. Bong Town., Harper, Congo Town) rely far less on subsistence agri-
culture and goods:, food is usually purchased.  Concession areas comprise
certain large rvubber plantation ang mining industries, where health and

nutrition care is primavily the responsibilbity of the owners. Firestone gccounts

*It should be noted they arve still part ot the rural universe,



tABLE <&

NUMBER AND PERCEMNT OF COUNTSY SURVEY POPULATION BY COUNTY AND ECOLGGICAL AREA

gcological  Area

TRAD. AGRICULTURE LARGE RURAL URBAN CONCESSIONS TOTAL

COUNTY POP . o PO . 7 POP. g ¥ PO? . 5" POP. o
Bong 133,294 17.0 6,115 5.9 7,537 7.5 4,203 4.6 151,149  14.0
Grand Bassa 62,233 8.0 11,420  11.1 3,582 3.6 7,637 8.3 84,877 7.9
Cape Mount 37,126 4.8 2,567 2.5 7,897 7.9 3,089 3.3 50,709 4.7
Grand Gedeh 53,151 7.4 5,685 5.5 63,83 5.9
Lofa 126,122 16.1 11,933 11.6 2,056 2.2 140,118 13.0
Maryland 61,632 7.9 5,520 3.4 11,531 11.5 76,691 7.1
sontserrado 36,251 11.0 46,008 44.3 53,198  53.1 63,094  68.2 248,641 23.1
tinrba 181,075 23.2 65,349 6.2 16,420 16.4 10,576  11.4 214,429 19.9
Sinoe 35,928 4.6 9,135 8.9 1,822 2.0 46,885 4.4

TOTAL 781,823 109.0 102,260 100.0 100,174  100.0 92,477 100.0 1,077,335 100

Percentages according to the ecological area fer the country.

L1



for almost 2/3 of these.

The combination of these ecological areas equals the
total universe for the nutrition survey, which in the text is referred to as
Country or Liberia, and pertains Lo rural Liberia.

It should be noted from the following tables that all counties but
Montserrado have predominantly traditional agricultural populations., Mont-
serrado has the largest total population and contributes at least half of all

the non-agricultural survey universe for the country.

.]."\""'! l )

PLECUI COUMIY POSULATICH RCUEDTS 10 LU IMICAL FR A5

Lcolugicul Aren

TRADTTTCNAL LARCE
COURTY AGRICUL TURL KURAL (IINNON CONCESSION TOTM %
Borig £g.? 4.0 5.0 2.8 100
Grand Bassa 73.3 13.6 4.2 9.0 100
Cape Mount 73.2 5.1 15.6 6.1 100
Grand Gedeh 91.1 B.9 100
Lofa 90.0 3.9 1.5 100
Maryland 80.4 4.6 1.0 1060
Fontserrado 34.7 18.5 21.4 24.4 100
Nimba 84.5 2.9 1.7 4.9 100
Sinoe 76.6 19.5 3.9 160
TOTAL 72.6 9.5 9.3 8.6 100
TOTAL SARMELE STIES 85,0 11.0 11.0 10.0 117
percent of total 72.6 9.4 9.4 8.6 100
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A1l population estimates were obtained from the 1974 provisional census
data following the procedure of the rice survey. At the time of this survey,
the final census results were not yet available. The provisional data used
was an underestimate compared with the final census report. This influenced
all areas of the country in an almost equal proportion, however, validating

the present survey universe.

3. Other tcological Areas.

@) MOHNROVIA PROPER. 1In consultation with the Ministry of
Health and Social Welfare and the Ministry of Planning and Economic Affairs,
a population of approximately 40,000 was identified within urban Monrovie
(Monrovia Proper).  Within this were certain areas where housing and living
conditions appeared sufficiently poor to suspect nutritional problems. For
convenience, this area is termed "Monrovia" but in fact represents a fraction
of the total population of the city. ‘tor this reason, the Monrovia results

are not included in the national estimates, but are presented separately.

b) SPECIAL GROUP.  This group consists of about 300 children up
to five years of age born and raised at LAMCO, a large mining concession in
Nimba County. These children have rural origins, yet also have a reasonable
degree of nutvition and health care. In other words, comparisons
could be made beiween this special group and vther areas in Liberia. This
would give some indication of the potential growth and tissue bulk of the

children in rural areas of Liberia.
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B. SAMPLING

The number and distribution of sample sites within Liberia are

presented in Table 4 and Figure 1.
TABLE 4

NUMBER AND PERCENT OF SAMPLE SITES BY COUNTY ACCORDING TO ECOLOGICAL AREA

Ecological Area
TRADITIONAL LARGE

AGRICULTURE RURAL URBAN CONCESSION TOTAL

COUNTY No. Wk No. L No. /¥ No. &% Ho.  U*

Bong 18 21.2 1 9.1 1 9.1 1 10.0 21 17.9
Grand Bassa 8 9.4 1 9.1 1 9.1 1 10.0 11 9.4
Cape Mount 6 7.0 - - - - - 6 5.1
Grand Gedeh 5 5.9 1 9.1 - - - 6 5.1
Lofa 12 14.1 1 9.1 - - - 13 11.1
Maryland 6 7.0 1 9.1 2 18.2 - 9 7.7
Montserrado 6 7.0 5 45.4 6 54,5 7 70.0 24 20.5
Nimba 18 21.2 - - 1 9.1 1 10.0 20 17.2
Sinoe 6 7.0 1 9.1 - - - 7 6.0
TOTAL 85 99.8 11 100.0 11 100.0 10 100.0 177 100.0

* Percentage according to the ecological area for the country.,

Random sampling techniques were employed so that cvery subject in the
universe described had a known probability of being selected.

The subjects in the survey were children under five years of age and their
mothers. For simple or stratified random sampling, it would have been
necessary to enumerate all subjects, then identify sampled individuals

throughout scattered areas, a clearly impossible task in Liberia, where
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populations are often sparse and constraints of transportation, communication,

personnel and time were present.

Accordingly, a stratified multi-stage method was used. In this way a
convenient number of relatively compact jeographic areas were randomly
selected and more than one individual sampled in each of these areas. With
this method, it was possible to increase the total sample size to use available
resources more efficiently (28,29).

The compact geographic areas (enumeration areas cr EA's) were listed
in the 1974 Population Census, with each EA of approximately 400 people. The

basic sampling frame was this list and a sample site a selected EA.

1. Agricultural Areas.

For the agricultural areas the same EA's were chosen as those in
the 1975 National Rice Survey. This offered a very important advantage in
that these EA's had been visited within two months by the Rice Survey enumera-
tors and a reasonably accurate description of the area was available.

A comparison of the sampling procedures for the Rice and Nutrition
Surveys indicates that within the sampling unit different methods were used

to identify the target populations studied.

SIHPLING LN 10AD3 D0 AGRECULTURAL AREAS

1975/187¢ Pice Survey 1956 Rutvition Survay
Stage 1 . Counties Counties
Stage 11 Geographic sreas within Grogrephic aveas within
counties .counties
Stage 11 ¢ EAYS withiin Stage 1] 2 LA within “tago 11
(systemavic sanple) . (systeaatic sample)
Sampling unit/site Selected 1/ Selected LA
Sampling within the _ ]
unit/site ) i Enumercation o3 rico- i e oradion of totad
producing houscholds populalion
i1 Systemalic sample it Randam start and random
6 of these households direction nptil 50 chid ldren

under b oyears measured
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This survey used a cluster sampling technique in that thirty children
under 5 years were found and measured after a random start and direction.
The Tlocality (village) lists of the Rice Survey for the selected EA's were
used for this purpose, and survey members took particular care to revisit the
same localities where Rice Survey enumerators had previously marked the

houses visited, which assisted in identification during the nutritional survey.

2. Non-Agricultural Areas.

These areas were not visited in the rice survey. In this survey

it was then possible to sample purely by population proportionality using a
random start and fixed interval. Thus no intrinsic weighting was required.
The same provisional population line listing of EA's and localities was used.
The procedure involved:

a) Cumulation of the total population of all
non-ayricultural areas;

b) Using the same sampling interval based on the whole of the
agricultural universe (i.e. population divided by the number of sites j;

c) A random selection of a starting number within the range of the
sampling interval;

d) Inclusion of the first LA according to this starting
number in the cumulative total to defermine the initial sample site;

e) Adding the interval size consecutively to the starting number
to identify further EA'S  as sites until all sites were selected to the

end of the cumulative population total.



The method of sampling allows the following inferences to be made with

reasonable statistical assurance that normal distribution holds:

1. Total Country (1)
2. Major ecological areas (2)

Agricultural
Non-Agricultural

3. County Groupings

a) By agricultural population (

D
—

Bong, Montserrado and Grand Bassa

Nimba and Lofa

Cape Mount, Sinoe, Maryland and Grand
Gedeh

b) By total population (3)

Bong and Montserrado

ftrimba and Lofa

Cape Mount, Sinoe, Maryland, Grand
Bassa and Grand Gedeh

Total Sets of Valid Inferences (9)

Each area required at least 30 sampling units in order to
calculate estimates. By using binomial theory an area samp.e size total of
900 children 0-59 months of age was determined to be the minimum number
required for adequate precision; the individual sample unit was accordingly

30 children. (Appendix A ).

The rationaie for qgrouping certain counties in the yeneral description,
apart from the requiremcnts of sample size, is based on certain key factors,
such as geographic proximity and tribe representation.  Sample sites were
located through maps supplied by the Ministry of Planning and Lconomic
Affairs and USAID. For agricultural areas, direct interviews with the

Rice Survey enumerators enabled further detailed mapping.,

24



Within County Comparisons

These concern particular counties and ecological areas, the

Monrovia sample and the special group population at LAMCO.
Comparisens including Monrovia vequive to be age-group specific due to
the different aye distribution.

The criteria for determining differences include:

1. Percentage prevalence rate variations,

2. Statistical testing such av the Z test,

3. Sample sice (See Appendix A,

1t should be noted thet even when the sample size may be less than 900
for a varticular county or arca, larae differences in prevalence rates may
be sufficiently reliable for comparative purposes, providing the variation

of the result from site to site within the county described wac Tow. For

this reason come ot the tables include totals less than o sample size of 900.

Results, however, must be interweted with due caution.
When the overall prevalence of a result was less than 50, statistically

significant variation courd not be confidently evaluated between groups or

regions.

25
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3. Sampling in Monrovia

Selected populations were broadly identified in the poorer
housing and more crowded areas of Monrovia. Using aerial maps and a grid
method of sampling, random numbers identified the parts to be selected.

Teams used a cluster sampling technique with a predetermined start and
direction.

Ten children were measured in talmost all clusters to increase the total
number and enable a more uniform distribution of sites. The sites selected
and the number of children up to 24 wonths of age were as follows: West Point
(50), Sonowein (69), Buzzi Quarter (40), “ogan Town (10), New Kru Town and
Fanti Town (1%), Lakplasse (20), Plumkor (20) and Point Four (10).

In view of the difficulty in defining the total universe of poorer
sections within each area, sampling by population proportionality cannot be
assured, although the households were randemly visited. The final results,
therefore, must be interpreted with caution.

Approximately halt of the houses visited were of a very temporary nature.
Almost all houschold heads were employed.  Jobs ranged from taxi driver to

engineer. It was not possible to ascertain their incomes.

4. Semi-Remote Areas
seimi-remote areas were selected during the analysis. These were
more than twe hours walk from the nearest road and distant fron the county
capital. The sites are listed in Appendix K.  This procedure was required
because remote areas of the country, representing about 5 of the total rural
population, were not visited.
It must be noted that semi-remote areas were not sampled per se, but

simply selected from the total agricultural sample after the survey was
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completed. No valid statistical comparisons were thus possible, but
consistent differences in PCM prevalence estimates between the semi-remote
and the rest of the agricultural sample for the country may indicate that
the degree of remoteness may be an important faclor in nutritional status.
In no other way were these semi-remote areas meant to represent the remote
areas not visited; in fact almost half the population of the latter live in

the River Cess Territory in Grand Bassa County with a1 rather unique isolation.



V. FIELD METHODS

A. PERSONNEL

The Government of Liberia provided three senior nutritionists:

the Project Co-Director from the National Food Assistance Unit, and
two supervisors, one from the University of Liberia and the
other from the Peace Corps program within the Ministry oi ‘iealth and
Social Welfare (MHSW). The survey logistics officer was provided by
the same Ministry. These personnel were available full-time during the
field phase of the survey, and their efforts under difficult circumstances
enabled the quality of work to remain at a high standard and the schedules
to he met.

The closest Tiaison was maintained throughiout all phases of tne
survey with the Assistant Minister for Preventive Services, MHSY.

AID/Liberia supplied the part-time services of the Health Development
Officer, Monrovia.

The MHSH provided 24 trainees and the lational Food Assistance
Unit provided 2. The trainees consisted of Liberian physician-assistants
and home economiste, as well us health educators or teachers from the
Peace Corps in the MHSH Preventive Services Program.  In order to participate
in the survey, the nutritionists and trainecs became Lemporarily absent from
important and at times essential roles within their regular Ministry
programs. Ihis indicates the high priority given by the Government of
Liberia for the survey.

During the training phase, 22 Lrainees were selected as survey members
to comprise 10 teams and one reserve team.  The basis for selection

included primarily competence in interviewing and measurement. Almost all

28
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trainees were well-motivated and had prior health or nutrition
experience in the Liberian hinterland.
B. TRAINING

The training period was divided into two phases, separated by
Christmas and the President's Inauguration over the New Year.

The first phase, from December 4-20, 1975, included procedures
outlined in the training manual prepared previously by the UCLA Nutrition
Unit with Liberian consultation. Basic items in the training included:
survey aims and definitions; understanding of and practice with
questionnaire content, modified where required to suit local conditions
and field testing; age determination using local calendar of events;
measuring techniques, eliciting of physical signs, blood-taking; practical
procedures on the survey such as the approach to Tucal leaders, survey
subjects and their familiess and sampling at the site level.

During the interim, some of the sites selected for the survey
were identified at the local level by several of the trainees.

The second phase, from January 8-20, 1976, involved training revision,
as well as frequent practice sessions in the field. Standardization
sessions for each measurement were performed 2-3 times.

During the training period, preparation was also required to clarify
the sample sites in more detail using census information, interviewing
the enumerators for the National Rice Survey, drawing local maps, local
purchase and distribution of equipwent, revising the measuring board and
checking on vehicle and logistic requirements.

There were two major training sites. Initially, JFK Hospital,

Monrovia, provided the facilities of a training room and outside annex.



Frequent practice sessions on interviewing and measurement were done
in the hospital pediatric outpatient department and measurement at
the inpatient department. The National Food and Assistance Unit provided
a large hall and storeroom for training and equipment storage.

Facilities for practice were available at a Monrovia orphanage.
The MHSW Preventive Services training room and MCH Clinic at West Point
was used for blood-taking exercises.

Trial surveys were done in New Kru Town Monrovia, and Sasstown,
Montserrado County.

After the first week of the survey in a neighboring county
(Grand Bassa), teams returned to Monrovia where a further two days
were devoted to attention to certain procedures and techniques.
C. PREPARATIONS WITHIN LIBERIA

Initial letlers of notification were sent in early December
by the MHSW to County and Territory Superintendents, as well as Medical
Directors. Additional Vetters or cables were later sent when a more
precise indication of the time of team arrival in the particular ccunty
was known. When the teams cntereu a county during the survey, further
letters were required at the local level to District Commissioners,
Traditional and Clan Chiefs.

Radio broadcasts in lucal lanquages and in English were
provided by ELWA, to announce the survey, its purpose and schedules.

At times local arrangements had to be made well in advance on a

personal basis in the areas concerned, such as Firestone.
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D.  TRANSPORT

During the training period a twelve-seater van was provided by
the MHSW, Preventive Services. A VW minibus was also available some of
the time from the National Food and Assistance Unit.

The MHSW provided a total of four vehicles for the field phase
of the survey, two of which were Land Rovers. One Land Rover became
available with AlD/Liberia nelp,and the sixth vehicle, a VW van, was
hired. Necessary repairs were undertaken by the MHSH motor pool and,
when required, from private firms.

Drivers were provided by the MHSW. Two of these were qualified
mechanics, and their precence in the field greatly limited any delays due
to breakdowns.

Minor breakdowns occurred fiequently but did not unduly upset
the survey schedule. A delay of perhaps 2-3 days occurred in Nimba County
where four of the vehicles were not running at one time.

E. COMMUNICATIONS

The MHLW radio was used where necessary, particularly from
Monrovia to the inland. In certain areas mission radios were used.
Messengers were often requived in the field ror advance notification or
comunication between teams and supervisors.  The procedure in keeping
vehicles, when possible, within contact of wach other and with the survey
logistics officer facilitated communication as well as twmely vehicle

repair,
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F. SCHEDULE

A1l teams moved together throughout Liberia, caravan-style.
They started in Grand Bassa County and finished in Montserrado and Monrovia.

The schedule is summarized below.

County ; Staging Duration . No. of ! Average
j Site in County Sites Days/Site/Team@
e o (Days) |
Grand Bassa Buchanan : 3% 11 : 3y
Gr. Gedeh : ‘
Sinoe + Tchien 13 22 3 6
Maryland ‘ ’
Nimba Ganta : 10 20 : 4}
Bong | Gbarnga ; 8 18 5
Lofa ' Voin janma | 6 M f 5%
Cape Mount* 1 Monrovia i 4 ! ; 5
Montserrado** = Mowrovia l 10 i 27 i 4

* Includes  sites in Lower Lofa

N

* Includes 3 .ites in Lower Bong; docs not include Monrovia proper and
LAMCO, which tool approximately 3 days for 6 teams

d

___ Based on 10 teams . | e
These frgures arce approximations due to a lag period that

sometimes occurved between teams from one staging site to the next. Duration

in county covers the time of reaching the staging site to the time of

arrival ot the nest. The six days during the field phase spent back in

Monrovida are not ancluded. These periods were used for preparation and rest.

In conclusion, the value of the survey members in keeping to

schedule while maintaining a high standard of work cannot be overemphasized.
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G. FIELD ACCOMMODATION

The Courity Superintendent or Medical Director in certain areas
assisted with or provided accomodation arrangements at the stopping points.
At times the services of the following were also used: friends or relatives
of survey members, concession and mission facilities.

At the local level, the cooperation of viilage leaders varied from site
to site, but in general was available. This depended greatly on the degree

of prewarning they had received.

H. SERVICLS
The Himistry of Planning and Economic Affairs provided advice and

data from the 1974 Population Census prior to publication and supplied maps.
Their statistical section advised on the sampling. Certain socio-economic
indicators of the nutrition survey were patterned on this Ministry's 1976
housechold pilot survey.

The Ministry of Agriculture suppliea cssential information regarding
the methods of sampling in the 1975-1976 National Rice Survey, also site
Tocations and populations. An aqgricultural statistician with USAID working

with the Ministry also gave advice.

Other Government Mini<trics, Agencies such as the Peace Corps, and
USALD/L iberia provided available resources and advice, both in Monravia
and in the field,

The Liberian families and children measured were extremely cooperative

and without this, the survey could not have been completed successfully,
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I. ANTHROPOMETRIC EQUIPMENT

1. Height or length of children was measured in centimeters with
a custom-made portable wooden board produced in Liberia from a prototype
made at UCLA. Values were read to the nearest 0.1 cm.

Height of mnthers was measured to the nearest cm. using an
extension piece of this board.

2. Weights were measured with a Salter hanging scale (25kg.capacity).
Values were read to the nearest division, 0.1 kg. Scales were adjusted
to zero befor~ each weighing and standardized against a known weight.

3. Arm circumference was measured with a Zerfas insertion tape with
firm but gentle continuous contact with the left mid-upper arm.  Values
were read to the nearest 0.1 cm.

4. Triceps fatfold was measured with Holtain/Tanner-Yhitehouse
calipers at the mid-posterior point of the left upper arm.  Values were
read to the nedrest 0.2 nm.  The dial face was adjusted to zero when
necessary before measuring cach subject.

AT teams measured children under Tive years and their mothers,
when available. The one exception was weight, wnich was not done for

mothers. A more detailed descviption is nrovided in Appendix F.

J.  HEMOGLOBIN LSTIMATION

Capillary blood was collected by fingerprick on approximately
every fitth child of the survey, excluding Monrovia and the speciai ygroup
at LAMCO.  Specimens collected during the tivet week of the survey had to
be discarded due to problems in technique. After this time, adequate

collection technique was achieved and maintained (Appendix G).



The facilities at Phebe General Hospital and at ELWA Hospital
were made available for the reading of specimens by the cyanmethemoglobin
method, using available spectrophotometers. A UCLA Unit member read all
the results, standardizing the method and instrument with that of the

laboratory.

K. DATA PREPARATION

Field editing the survey form for clarity, completeness and
consistency.was done at the sample site by the team and at times by the
supervisors. Checks were also made with team participation at the end
of each phase of the survey within the country. The original forms were
air pouched to UCLA for processing and analysis on an IBM 360 computer
at the Health Sciences Computing Facility, UCLA. The data was further
edited, coded, and keypunched at UCLA.

At first, anthropometric analysis was performed using the
reference values in Appendix £ for anthropometric indices. Later, the
core system of FORTRAN subroutines for this analysis was received from
CDC, Atlanta, Georgia, USA, and programmed at UCLA.

These subroutines were used for all height-for-age, weight-

for-age, and weight-fer-height indices . Comparisons of the results using

this procedure and the initial method described showed mininal differences

in prevalence rates,

35
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VI. SURVEY RESULTS AND ANALYSIS

A. AGE AND SEX DISTRIBUTION OF SAMPLE

Table 5 shows the age and sex distribution for the Liberia sample.

TABLL 5

DISTRIBUTION OF SAHPIE BY AGL AND SEX

Liberia
SEY.
AGE MALES FEMALES TOTAL
(Months) No. % Ho, b No., b
0-1 51 3.1% 52 3.0% 103 3.0%
2 -5 178 10.7% 186 10.8% 304 10. 8%
6 - 11 242 14.6% 276 16. 1% h18 156.3%
12 - 23 440 26.5% 454 26.4% 894 20,5%
24 - 35 322 19.4% 328 1919, 650 19.2%
36 - 47 239 14.4% 265 15.4% 504 14.9%
48 - b9 186 11.2¢% 158 8.2 344 10.2%
T10TAL 1654 100. 0% . 1719 100. 0% 3377 100. 0%

There is little difference between the sexes at each age range. On
the other hand, relatively more children age 0-11 months (29.2%) and 12-23
months (26.5.) were sefected than later year groups. This may be explained
by the tollowing:

1. Selective presentation or availability of younger children to the
interviewer.

2. Error in age determination,

3. Actual demographic pattern.
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o data for age distribution within children under five years of age is
available in Liberia. It is probable that proportionally more children are in
the younger age ranges.

Table 6 indicates age distribution by ecological area, with a very similar
pattern for agricultural and non-agricultural areas but differences between
the country (Liberia) sample and the others. Since the Monrovia sample was
Timited to children less than 24 months, comparisons should be restricted to
children in this age category (Table 7). Similarly, since the LAMCO sample
included proportionally more children under 6 months of age than the country

sampie, direct comparisons of the total numbers should exclude this group.

TABLE ©

AGE TR RN - PLRUEEEAGE D3nTRIBYTION

by Leologicael Area

<? 2-h 6-11 10 /3 24-35 36-47 q4-69 1 N
Agricultural 3.2 10.5 15.2 0.1 19.1 15.7 10.2 100 2,531
ton-Agrreutlural 2.0 11.4 15.2 27.5 19.3 12,3 10.7 100 948
Country 31 10.8 15.3 26.4 19.3 14,4 10.2 100 3,479
Honvovia 7.6 18.9 3.4 43,0 100 223
Special 1.2 14.4 16.5 2¢.1 15,1 13.3 7.4 100 285
TRELE 7

PEECLIE LIS TRIRUTION 01 ACE ACOGRITRG 10 AREA
Age in Horthe

AREA 2 -5 ¢-11 12-23 Pa-15 30-47 18-59 % N
% 2 8 Y P A 2

Liberia 5.6 19.4 271.5 A7.h - - - 100 1934

Monrovia 7.6 18.9 30.5 43.0 - - - 100 223

Liberia - - 17.8 30.7 22.4 17.3 11.8 100 299%

Special Group - - 22.2 29.7 20.3 17.9 9.9 100 212
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The age distribution for counties differs to a certain degrec, parti-

cularly at the extremes, and for counties with smaller sampie sizes (Table 8).

Descriptions which combine these particular counties are more reliable and

tend to give a mcre even population distribution (Tabie 9).

differences in nuiritional status according to age are some of the most

striking found on the survey.

COUNTY.

Bong

Grand Bassa
Cape Mount
Grand Gedeh
Lofa
Maryland
Montserrado
Nimba

Sinoe

TOTAL

TOTAL NUMBER

BY AGE

PERCENT DISTRIBUTION OF AGE ACCORDING 10 COUNTY

3.3

(111)

PERCLNT POPULATION DISTRIBUTING BY AGE ACCORDILG 10 COUMTY GROUPING

OUNTY GROUPTHG (-1

Bong
Montserrado

Lofa
Himba

Remainder

LIBERIA

4

2.6
3.1

4.1

3.3
(111)

10.6

(364

10.7

10.0
(364)

6-11

16.6
14.2
16.6
16,
17,

17,1
15.

[So Bt

al

—
[oa)
S

JnBLE 8

12-2¢

a
@

TABLE 9

Ago in Months

24-35

¢
A

19.]
20.
19.
18.
18,
16,
19,
1€,
23.

19.

(65

Age in Monthsg

12-23
r
I3

28.2
24.2

26.5

26.4
(894)

24-35

19.

18

3

0

I
L

5

A

19.5

19.2
(650)

0)

30;47
13.9
15.4
10.6
15.7
17.6
13.2
13.9
17.6
1.8

36-47
*

14.0
17.6

13.6

14.9
(504)

48-%9

o
»

9.4
10.6

10.6

10.2
(344)

hE

100
100
100
100
100
109
109
100

100
100
100

100

100
100

100

The important

N

60
324
1/9
172
394
217
617
591
703
3385

3385

N
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The determination of correct age required great care since most of the
children had no record of date of birth. Local events calendar, comparison
of known sibling age, age checks to review extreme values in height-for-age
results and omparison with number of milk teeth in the very young were used.
Those children with a vecord had a lower prevalence of chronic PCM than those
without (Table 10) although there was 1ittle or no difference in other PCM
indices. Children without a recorvd were not excluded prererentially except

for the few occasions when no indication of age was available.

TABLE 10

PERCENT PREVALENCE OF CHRONIG PCM
ACCORDING 10 METHOG GF BLTERMINING AGES

S Chronic

oM
AGE. DETLRMINATION iwn " H of Total N
<90
Birth Recovd 14 8 24.5 823
Other Ver :rable 13.4 b.1 171
Record
Other Methods 21.0 70.4 2363
(eqg. tocal tatendar
of Lvents)
TOTAL 18.5 1007 3357

* . . R 1 . .
This denctes percentage of chaildren beiow 90, of the reference median
height-for-age; i.e. with chronic PCM as defined in this report.



B. PREVALENCE OF PCM IN RURAL LIBERIA
Table 11 Tists the prevalence rate of various types of PCM for
the Liberia sample. This sample, as defined previously, included all

children surveyed except those from Monrovia proper and the special group

at LAMCO.

TABLE 11

PREVALENCE PERCENT OF MALNUTRITION ACCORDING TO TYPE QOF PCM

Liberia - 0-59 Months of Age

TYPE OF MALNUTRITION PREVALENCE 71
Chronic PCM (H/A <€ 90%) 18.0

Acute PCM

Moderate-Severe (W/H < 805) 1.6
Mild or Worse (W/H < 85%) 5.6
Underweight (W/A < 80%) 24.0
Arm Wasting (AC/A < 82.5%) 10.8
(AC/H € 85%) 10.8

Fat Wasting (FF/A ¢ 60%) 17.7

*
all results by weighted average.

in five children for the whole of Liberia, excluding Monrovia and Buchanan |
were stunted and well below their full growth potential.
A rate of 1.6% for moderate to severe acute PCH indicates that recent

onset PCM as determined in weeks duration,affected relatively few children.
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Even for mild acute PCM the prevalence was relatively low (5.6%).

Almost one in four children (24%) were underweight by WHO criteria
for PCM.” Taking the results for chronic and acute PCM above into consider-
ation, it appears that this underweight was primarily related to short
stature, that is children were perhaps smaller than expected but well proportion-
ed by total body size.

Important arm wasting occurred in 10.8% of the children. The fatfold
result suggests that at least some of this wasting was accounted for by

deficient fat as well as muscle.

* '
Under 80% weight-for-age of reference population median.
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C. NUTRITIONAL STATUS ACCORDING TO AGE

BY ECOLOGICAL AREA

1. Chronic PCH (Low Height-for-Age) - Table 12"

There is a marked difference hetween agricultural and other areas
(large rural, urban and concession) at all ages, except the 2-5 months old
group. Tor example at 6-11 months, the prevalence of chronic PCM in
agricultural areas (15.65) is almost 3 times and at 12-74 months (24.44%)
twice that of non-agricultural areas (< 0.05 in both instances).

The retative sparing of the z-% months dqge group emphasizes the protect-
ive influence of breast feeding throughout the country.

The greatest differences between the ayricul tural and semi-remote areas
occur from 12-3%5 months. After this age there is little difference. This
suggests, in these critical age periods, remoteness in agricultural areas
may be an important tactlor associated with a higher prevalence of chronic M.

The Monrovia results tend to reflect Lhose of urbanised areas throughout
Liberia. As expected, the special group (LAMCO) population in almost all
groups has the Towest prevalence of PCM and suggests that even in urban areas
there is room for improvement.

Valid statistical comparisons cannot be made tor neonates {0-1 month
group) because of the swall numbers. This also applies to certain other
parts of this and the following tables, such ds for Monrovia or Special Groups.

2. Acute Pey
a) Weight-for-Height - under 807 (Table 13)
In no age group nor area is there any important prevalence

percentage results. This contrasts with the much higher prevalence of

- L ‘ _ . ,
Tables 12-17 are included at the end of Section C.
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chronic PCM. Perhaps there was still a relative food sufficiency and the

traditional "hungry season" had not yet been established.

b) Weight-for-Height - under 85% (Table 14)
This includes children with a milder degree of acute PCM
than those only under 80. reference median (see p.11). The highest preval-
ence for all areas, occurs in the 12-23 month age range and within this age

group the remote arcas have the highest rate.

3. Underweight (Jow Weight-for-Age) - Table 15

Children in all areas had the highest prevalence for low weight-
for-age from 6-23 months. Larqge ditferences again occurred between agricultural
and other arcas, particularly at 6-23 months. Semi-remote areas had the

highest prevalence for underweight (41.1.) at this age range.

4. Avm Hasting (Low Arm Civcumference-for-Age) - Table 16

Results clearly dramatise the much higher prevalence of arm
wasting in the 6-24 wonth age group, particularly in agricultural areas.
There is essentially no difierence between areas for other age groups, apart

from the Special Group, which approaches values for industrialised countries.

The plateau of a much higher prevalence tor chronic PCM after 24 months
of age illustrates the cumulative result of earlior episodes cf PCM in the
weaning period presumably with repeated infections, infestations,
inadcquate feeding and the relative failure of catch up growth even up to

5 years,
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The arm circumference measure appears more sensitive in identifying
these episodes than weight-for-height. This is probably reflected by the
following:

a) Each measures different aspects of tissue mass.

b) A low W/H indicates a more acute onset of PCH than AC/A .

5. Fat Wasting (Low latfold-fur-Age) - Table 17

The prevalence of fat wasting is particularly high (24.7%-36.3%)
in all areas from 6-23 months .apart from perhaps the special group. It
must be noted that little or ne difference in prevalence is seen between
almost all areas. This is contrary to the results for other indices of
malnutrition.
This may be possibly due to the lack of accuracy of measurement; however,
any bias may tend to even out throughout the country, because teams were

evenly dispersed to represent all areas.

SUMMARY

The highest prevalence for all indices occurs from 6-23 months.,

The precvalence of chronic PCM and less chronic forms of PCH (underweight,
arm wasting) is consistently higher in the wore rural, traditional agricul-
tural areas compared with other arcas of the country.  Fat wasting shows
little difference however. This suggests that depletion of fat stores
occurred to an equdl extent throughoul, yhereas other body components such
as skeleton and muscle were wmore deficient in voung children in the
agricultural areas. It must be noted that this refers to body tissues, not
necessarily to types ot food and mechanism of occurrence of the particular

type of PCM.
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TABLE 12

HEIGHT-FOR-AGE

Percentage within Xcological Arcas According to

Age Group Legs Than 90% of NAS Heference Median

45

Age in Months
AREA 0-1 2-5 6-11 12-23 2L-335 36-47 LB8-59 N
Agricultural 11.9 6.7 15.9 22.9 21.0  23. 29.4 2002
Semi-Rerote 17.6 7.6 1.3 30.6 25.6 21. 28.6 500
Total Agricultural 13.1 T.1 15,6 P 21.6 22.5 29.2 2502
Total Hon-Agri-
cultural 3.7 7.0 L.7 13.9 19.5 1h.7 13.0 977
TOTAL COQUNTRY 12.1 7.0 12.5 22.3 -21.1 20.5 2k, 7 3479
Monrovia 11.8 T.1 2.9 11.4 NC NC NC 223
Bpecinl Group 12.5 0. L. 7.9 13.9 13.2 L.8 285
TALLE Lo
WKIGHT—Fun-AJQ
Percentage within Ecological Aveas Acccrding Lo Age Group
Less Than B0% of HAS Lh=ference Median
. Ace in Months

AHKEA 0-5 6-11 12-23  2h-35  36-47  LB-59 N

Agric. 20.9 .3 G.9 N i7.1 9.2 2002

Semi~remste 19,7 41.1 HEp ol 29.0 12,9 500

Totul Agric. 20.4 1.0 3.0 S1.8 17.8 20.0' éiOé

Tetal Non-Agric, 17.7 eHh.6 Zo00 15.0 16.1 17.6 9177

Total Literin 19.6 34,9 11.] 20, 7.k 19.3 3479

fonrovia 15.1 20.3 21.¢ HC“ NC NC 223

Spectlal Grp. 2.3 20. 4 18.7 12.8 5.3 0 28s

No Children



TABLE 14
RELGHT=FCH-HET 51T

Percentage within roclovizal Areas According &

Age Group lLess than 303 of NAS heference Mediwn

AREA 0-1 2-5 f-11 10-25 #h-35 36-47 L8-59 - N
Agricultural 6.8 2.1 2.9 2.1 1.0 0.3 0.0 2002

Semi-Remote ' . 0.0 0.0 0.0 3.2 0.0 0.0 3.6 500

Total Agricultural k.5 1.h 2. 2.3 r.8 0.3 0.8 2502

Total Nou-Agricul-

tural 9.1 1.8 C.7 2.6 G.5 0.7 2.0 917

TOTAL COUNTHY 6.2 1.6 1.9 2.4 0.7 0.4 1.1 3479

Monrovia 0.0 s.L 1.5 0.0 e NC NC 223

Special Group 3.k 0.0 2.1 3.2 3.0 2.6 0.0 285

TABLE 15

WEISHT=FOR-HV 00T

Percentage within Ecclowical Aress Azcerding to

Age Group less Than £57 2r HAD Eererence Median

Age o M

AREA 0-1 Sah t-11 12-° K
Agricultural 11.9 4.7 7.k 3.7 4.8
Semi-Remcte 6.7 1.5 5. 16.1 3.5

Total Agricultural 10.8 3.9 7.1 10.9 L,

PHNS)

Su=25 36-4L7 k8-59 N

[V

-1

[ea)

Total Non-Asricul-
tural 13.6 3.6 3.3 7.1

ny
-
—
W
(82
o
\O
-3
-3

TOPAL colnndpy 1.5 3.7 6.1 9.8 ko 21 2.8 T 379
. SR A . v

Monrovia 6.2 2.4 2.9 9.1 Ne KC NC 223

Special Group 6.9 0.0 6.3 6.3 7.0 2.6 0.0 285

]
No Children




TABLE 16

ARM CIRCUMFERENCE-FOR-AGE

Percentage within Ecological Areas According to

Age Group Less Than 82.5% of NAS Reference Median

Age in Months

AREA 0-1 2-5 6-11  12-23 24-35 36-47  4B-59 N
Agricultural 16.4 .2 25.0 16.3 8.1 3.9 2.5 2002
Semi-Remote 11.8 4.6 15.7 25.8 10.5 1.2 5.k 500
Total Agricultural 15.5 6.5 23.3 20.6 8.5 A 3.1 2502
Total hKon-Agricul-

tural 13.0 7.0 6.0 11.5 6.5 L. L 2.0 977
TOTAL coustiy  15.0 6.7  18.9 17.9 1.9 3.6 2.8 3479

¥
Monrovia 11.8 1 10.3 10.2 NC NC NC 223
Special Group 3.1 2.4 L,3 7.9 bh.7 0.0 0.0 285
TABLE 17
FATFOLD-FOR-AGE
Percentage within Ecologicel Arcas According to
Age Group Less Than 603% of KAL Heference Median
Age in Mcocuths )

AREA 0-1 2-5 6-11 12-03 2h-35 36-47 48-59 K
Agricultural 29.9 11.9 28.9 32.8 10.1 6. 2002
Semi-Remote 29. k4 7.6 27.1 32.3 5.8 3. 500
Total Arrfcultural 29.8 10.8 28.6 32.7 9.3 5. 2502
Total Hon-Apricul-

tural 17.h 11.4 2h .7 27.1 9.7 6.6 11.0 977
TOTAL COUNTEY  27.1  11.0  27.5  31.1 9.1 5.9 7.2 3479

i x

Monrovia 11.8 23.8 3o.h 3v.3 NC KC NC 223
Bpecial Group 9.4 9.8 21.3 19.0 9.3 2.0 4.8 285

]
Ho Children
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LIBERIA SAMPLE, MONROVIA AND SPECIAL GROUP COMPARISONS

The Liberia sample, Monrovia and Special Group (LAMCO) require
combining at particular age ranges for comparisons of nutritional status
(see Table 7). The sample sizes in the latter two groups were small, so
that results should be viewed with necessary caution. Large differences,
however, are strongly suggestive.

Table 18 shows that approximately 835 of children from the Liberia sample
have normal nutritional status (neither wasting nor stunting) compared with
some 907 from other groups. There is little difference between the Monrovia
and Special Group. The format of the table is described on pagell.  Stunting
(chronic PCM as determined by low height-for-age) accounts for this difference,
whereas wasting (acute PCM or low welghi-for-height) prevaience is low throughout.

The MAS reference population is based on the percentage distribution of
the USA samples where the median reference data was obtained and represents
the estimated percentage of stunting and wasting.

The prevalence underweight and of arm wasting is much higher in
the rural Liberia sample (Table 19). The rates for fat wasting on the
other hand are of similar magnitude for Liberia and Monrovia, and perhaps
lower in the Special Group.

Results are complementary to those presented in the section for ecological
areas. It is apparent that chronic PCM, underweight children and those with
arm wasting show important prevalence rates for rural Liberia, and within

this particularly the more ruralized, traditional agricultural areas.



TABLE 18

PERCENT DISTRIBUTION OF CHILDREN AT SELECTED AGE RANGES BY

CLASSIFICATION OF STUNTING AND WASTING FOR

LIBERIA RURAL SAMPLE, MONROVIA AND SPECIAL GROUP

Stunting & Sample
Normal Stunting Wasting Wasting TOTAL % Sizes
0-23 months
Liberia 82.9 14.8 1.6 0.8 100 1930
Monrovia 90.6 7.6 1.3 0.4 100 223
6-59 months
Liberia 79.3 19.2 0.8 0.7 100 2998
Special 88.7 8.5 2.4 0.5 100 212
6-23 months
Liberia 80.7 17.1 1.3 0.9 100 1449
Monrovia 91.7 7.1 0.6 0.6 100 156
Special 90.9 5.5 2.7 0.9 100 110
6-7¢ months
NAS reference 98.7 0.4 0.8 0.0 100 (4947)
TABLE 19

PREVALLHCE PLRCENT OF CHILDRUI AT SULECTED AGE RANGES ACCORDING

TYPE OF PCH FOR LIBERTA RURAL SAMPLE. MONROVIA AND SPLCIAL_ GROUP

Underweight Arm Wasting Fal Wasting

0-23 months

Liberia 288 16.4 26.0

Monrovia 19,3 9.9 30.5
6-59 months

Liberia 24.9 11.9 18.6

Special 13.3 4,2 13.2
6-23 months

Liberia 32.1 19.1 29.7

Monrovia 20.7 10.9 34.6

Special 19.1 6.4 22.0

~Sample
Sizes

1930
223

2998
212

1449
156
110

49
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E.  NUTRITIONAL STATUS ACCORDING TO SEX

For the Liberia survey population, the prevalence of chronic PCM is
significantly higher in males than females (Z = 2.6, P < 0.05). This appears
more limited to the 6-36 month age group (Table 20) and is not explained by un-
equal distribution according to age., In this age group, a similar sex difference
is apparent for other parameters (W/H, AC/A) but not for fatfold.

Although the percentage differences are not great, the consistent overall
trend may suggest a true difference. Cultural or other practices may have a
bearing although there is no clear reason for better nutritional status ir young
female childven.

It should be noted, however that in both sexes the prevalence of acute

PCM is low.

TABLE 20

AGE_AND_SEX DIFFLRCNCES 11 HUTRITIONAL STATUS

Prevalence Percentages

H/ A WI/HT WT/HT AC/A FEJA TCTAL
AGE <907, 480" 485" 482.5 £60% NUMBER
AND Cnronic AC  PCM AC PCM Arm Fat

- SEX PCM (Mod-Severe) (Mild+) Hasting Wasting

<6 MIs.
Male 8.1 3.9 7.4 10.2 12.3 235
Female 8.1 1.2 3.3 6.9 16.7 246
6-36_MIIIS.
Male 21.8 2.1 8.0 16.0 23.6 1057
Female 16.8 1.3 5.8 13.5 22.0 1122
36-59 MTIIS
Male 22.1 0.5 2.2 2.7 7.1 411
Female 20.6 1.0 2.9 3.9 7.4 408
0-59 MTHS
Male 20.0 1.9 6.5 12.0 18.0 1703
Female 16.5 1.2 4.8 10.4 17.9 1776

TOTAL 18.2 1.6 5.6 11.2 18.0 3479



F. BETWEEN COUNTY COMPARISONS OF NUTRITIONAL STATUS

Certain counties are grouped to supply sufficient sample sizes
for valid comparisons. The results for a few counties with a sample
size over 500 are given also. Results for all counties are included

to provide basic data for further county groupings, if required.

I. Agricultural Areas

TABLE 21

PRLVALLNGE PERCENTAGLS O MALNUTRITION®
BY COUNTY GROUPINGS FOUR TRACITIONAL AGRICULTURAL AREAS ONLY
ACCORDING TO TYPL OF PCM

COUNTY

A results by weighted averages

country (p< 0.05)

/AT Height-for-Ages W/H:  Weight-for-Height; W/A: Weight-for-Age;
AC/A: Arm Circunmference-for-Age; FF/A: Triceps Fatfold for-Age.

CTYPE OF PCH

GROUPINGS

Chr.  Acute Under Wt. Arin Wasting Fat Wasting

H/A W/H W/A AC/A FF/A

<96+ < B0« < 80°% < 82.50 < 60%

Bong
Montserrado 16.9 1.5 23.2 8.8* 15.7
Grand Bassa
i imba 21.3 1.6 25.4 13.6 18.8
Lofa ' : ) : :
Cape HMount
Grand Gedeh .
Mary]and 22.0 1.6 28.7 14.0 19.8
Sinoe
Bong 13.0% 1.5 21.0% 8.4* 18.0
Nimba 21.¢ 1.3 27.8 15.9* 20.3
LIBERIA 20.2 1.6 25.5 12.0 18.0 2,

N

950

894

687

538

536
531

*Significant percentage and statistical difference from the rest of the

N - Total number of children measured in agricultural area of each county.

51



Bong, Montserrado, and Grand Bassa together have children with
a lower prevalence than the rest of the country,of chronic PCM
(Z score = 2.83; p<0.01); of underweight (Z = 2.08; p<0.05); arm
wasting (7 = 3.53; p<0.01); and fat wasting (Z = 2.84; p <0.01).

PCM appears less of a problem in these counties, at least concerning
agricultural areas. It is apparent from Table 22 that the major
contribution to these differences comes from Bong and Montserrado
counties.

Bong counly alone has the lowest prevalerce of chronic PCM and
underweight children for all agricultural areas of Liberia and is well
below the total country prevalence for avi, bul not fat, wacting. All
these results are statistically significant at the p<0.05 level and
cannot be expliained by age or sex differences.

Nimba and Lofae together, and the group consisting of Cape Mount,
Grand Gedeh, Maryland, and Sinoe, have prevalence rates for all types
of PCH similar Lo the country values.

Nimba alune has a higher yvate of arm wasting in children than the
rest of the country (t = 3.23; p<0.01). It is difficult to interpret
this isolated finding.

Coastal counties apart from Montserrado have a slightly higher
prevalence than inland counties, apart from Bong, uf chronic PCH
(23.5. vs. 20.7.), underweight children (28.6. vs. 25.9%), and amn
wasting (15.0% vs. 12.97). The magnitude of these differences is not

signifticant.

The extent of acute PCM  (low weight-for-height) is small throughout

all counties,
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| COUNTY

Bong

Grand Bassa

" Cape Mount
|

;Grdnd Gedeh
iLofa
Maryland

Montserrado
Himba

Sinoe

TGTAL

vnr.

H/A
< 90%
13.0
22.4
26.8
17.4
21.7
20.1
18.9
21.1
28.0

20.2

Acute

W/H

<& 80%

1.

2

5

.

A1 results by weighted average

TABLE 22

Under Wt.
W/A

< 80%
21
27.
33.
27.
22.
24.
24.
27.
33.

25.

.0

—

AGRICULTURAL ARLAS a
PERCENT PREVALENCE UNDERNUTRITION
BY COUNTY ACCORDING TO TYPE OF PCH

TYPE OF PCM

< 82.5
8.4
10.9
16.2
7.4
11.2
15.2
8.0
15.9
20.6

12.0

Arm Wasting
AC/A

o

o

Fat Wasting

FF/

< 60%
18.
18.
20.
23.
16.
18.
10.
20.
16.

18.

A

0
1
7

53

N
(Sample
Size)

538
237
179
149
358
184
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2. Total Counties

TABLE 23

PREVALENCE PERCENTAGES OF MALNUTRI7ION®
BY COUNTY GROUPINGS FOR ALL AREAS
ACCORDING TO TYPE OF PCM

COUNTY
GROUPINGS TYPE OF PCM
Chr. Acute Under we. Arm Wasting Fat Wasting N
H/A W/H W/A AC/A FE/A
< 90% < 80% € 803 < 82.5; < 604
Bong . )
Montserrada 14.5% 1.4 21. 3* 8.0* 16.6 1,335
jHimba .
| Lofa 0.1 1.5 24.6 12.6 18.4 982
iCape Mount
( Grand Gedeh
I Maryland 20.2 1.8 26.6 12.4 18.3 1,162 ;
| Sinoe |
Lgrand Bassa g
| Bong 13.2¢ 1.5 20.9 8.3 18.0 628 .
Montserrado  15.5 1.4 21.6 7.6% 15.3 7o7i
| Nimba 19.6 1.4 26.7 14.2 19.9 575 !
o L o .g
LIBERIA 18.0 1.6 24.0 10.8 17.7 3,479

a . .
AT results by welghted averaqe

Significant porcentage and statistical difference from the rest of the
Lcountry (p <0.05)

Almost without exception, the prevalence of chronic PCM and arm
wasting was less in agricultural areas within each county. As expected, the
prevalence rates for total counties (Table 23, 24) were less than for

agricultural areas alone.


http:counLt.rv
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Bong and Montserrado still have by far the lowest rates of PCM
for Liberia. Results comparing other counties and groups are similar to
those for agricultural areas presented in the last section.

Regrouping counties other than Bong and Montserrado in various
combinations such as inland and coastal, eastern and northern, did

not reveal any important differences between the groups.

TABLE 24

ALL AREAS OF COUNTIES 3
PERCENT PREVALENCE UNDERNUTRITION
BY COUNTY ACCORDING TO TYPE OF PCM

COUNTY - o TYPE OF DCH

Chr. Acute  Under Wt. Arm Wasting  Fat Wasting N

H/A W/H W/A AC/A FF/A

< 90% < 80% < 80 < 82.5% < 60%

Bonyg 13.2 1.5 20.9 8.3 18.0 628
Grand Bassa 19.8 2.0 25.0 10.1 17.6 325
Cape Mount 23.6 1.3 30.1 14.0 20.2 179
Grand Gedeh 16.5 0.8 26.7 6.9 22.0 179
Lofa 20.9 1.7 21.4 10.1 16.2 387}
'Maryland 18.4 2.1 23.8 13.6 17.7 2/5§
HonLserrado 15.5 1.4 21.6 7.6 15.3 707!
Nimba 19.6 1.4 26.7 14.2 19.9 595'
Sinoe 24.0 2.2 29.7 17.8 15.4 204
TOTAL 18.0 1.6 24.0 10.8 17.7 3,479
OA]I fesults by weighted average

- - Ce e eemme e L



G. NUTRITIONAL STATUS WITHIN NON-AGRICULTURAL AREAS

56

In Montserrado County there is a lower rate of chronic PCM and fat

wasting compared with the rest of the couritry; the differences are not

marked nor statistically significant (2= 1.54, P > 0.05 for low height-for-age).

WELhID non-agrical tural areas, there appears a greater rate of chronic PCM

in urban arveas and a lesser rate of low falfold in lLarge rural areas.

Apart from this finding, there appear no dwportant ditferences.

descriptlions,

Non-agric. -
areas: Site

Monteserrado

Rest of
Country

TOTAL

Non-agric.
areas: Type

Large Rural
Urban
Concession

TOTAL

TABLE 25

PERCENT PREVALENCE BY TYPES OF PCM
ACCORDING TO HON-AGRICULTURAL AREAS

I PART OF COUNTRY

H/A W/H AC/A FF/A Sample
< 907% < B0% < 82.5% L 60% Size
12.2 1.9 7.7 16.0 531
15.7 1.4 7.7 18.1 414
13.8 1.7 7.7 16.9 945

[T DESCRIPTION
H/A W/H AC/A FF/A Sample
< 90% < 80% < 82.5% < 607 Size
12.1 2.2 8.7 11.8 322
16.5 1.8 8.8 20.7 328
11.8 1.0 5.1 18.9 295

13.8 1.7 7.7 16.9 945

In these

Lthe numbers are too small for optimal statistical precision.

%of
Total

56.2%

43.8%
100.0%

100.0%
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H. ANEMIA - Table 26.

There is clearly a very high prevalence of anemia, as shown by low
hemoglobin Tevels, tor all age groups. Although the cut-off point for anemia
is not clear in the 1-% month age group, the data sugygests a high prevalence
also.

These results are expected, due to the known problems of malaria, hookworm
infestation and poor diet. On the other hand, the prevalence of severe
anemia demanding urgent clinical attention (i.e. hemoglobin below 6 gn/100 cc)

is 1.1,

I, KWASHIORKOR

Only four children in the total sample had clinical evidence of kwashiorkor;
that is the presence of bilateral pitting edema of the lower legs. It is
possible that in g few cases this sign may have been overlooked. Even then,
the prevalence would be very low.  The lack of this sign is consistent with
the Tow weight-for-height acute PCM estimale throughout the country.

FC must be noted that this sign is very insensitive in detecting preva-
Tence of malnutrition and identifies only a certain severe type of PCM,

florid hkwashiorkor.



TABLE 26

PERCENT DISTRIBUTION OF HEMOGLOBIN LEVELS ACCORDING TO AGE

AGE 1IN

MONTHS <6.

1-5
6-11
12-23
24-35
36-59

TOTAL l.

AGE TN
MONTHS
6-11

12-23
24-35
36-59

TOTAL

O = - NO

Liberia Sample

Hemoglobin Levels

gms/100cc

6.0-7.9  8.0-9.9 10.0-10.9 11.0-11.9
4.3 34.3 37.1 11.5
16.8 53.3 24.4 1.1
11.4 36.2 30.9 14.8
16.5 35.0 23.2 16.5
10.4 29.2 30.5 16.1
12.1 36.7 29.1 13.3

67 204 162 74

ANEMIA

PREVALENCE
PERCENTAGE

72.3.
43.9
/5.7
70,87

62. 1%

12.0+

12.8

100
100
100
100
100

100
100

1In the 6-23 month age group a hemoglubin less than 10 gms/100 cc is abnormal.

the 24-72 nonth age group a hemoglobin less than 11 gms/100cc is abnormal.
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70
90
149
103
144

556

556

In
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J. FEEDING PRACTICES

Up to six months of age, 93.8% of all children in the Liberia sample
were fully breast fed; from 6-11 months of age, 84.47 and 12-24 months of age,
49,27 (lable 27). Pavtly breast fed children were defined for the purposes
of the survey. as those receiving the breast intermittently but not as a
major source of nourishment.,

Between the ages of 0-11 months, of those children receiving food other
than milk (83.6-), the propartion of children receiving specially prepared
food was almost equal to those snarving food with the family. In the survey,
only the major souwrce ot food was daentified.  Between the ages of 12-24 months,
only 8.0% of children <till received specially prepared food (Table 28).

Tt ds dmpourtant to note that 1€.4 of all rural children 6-11 months
of age received no fuod, apart from mili.  The proportiorn of children receiving
rice water as food apart from milk was 3,20 for this age group. This may

be an underestimate as no specific question for rice water was asked.



TABLE 27

PERCENT DLSTR[BUT}EH{&UiﬁULf{fﬂﬁp}yﬁﬁﬁ@ﬁpﬂp}ﬂgﬁ]gﬁﬂgﬁ

Liberia Sample

0-5 v-11 12-24
TYPE OF MILK Mths Mthe Mths
Fully Breast fed 93.8 84,4 49,2
Partly Breast Fed 2.6 4.6 14.3
Non Breast Milk Only 2.6 7.0 4.4
No Milh 1.0 3.4 31.7
TOTAL . 100.0 0.0 100.0

f 468 526 945

TABLE 20

PERCENT DISTRIBUTION DF MLTHOG 0F FUOD PRESEHTATION

ACLORDING TO AuL - Liberia Sample

-5 6-11 17-24

Mty Mths Mths
FOOD SPECIALLY PREVARED 3. b q0.49 5.0
FOOD SHARED WITH FAMITY 3.4 39.% ab . 6
NOCFOOD 58.9 6.4 3.5
RICE WATUR ONLY bl 3.2 1.3
TOTAL 106.0 100.0 100.0

N 467 526 942
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It is of interest that for children not fully breast fed, the person
responsible for making sure the child received food, was often the child or
other family member in the case of infants and usually the child after one
year of aqge (fable o9 tven allowing for some bias because of the difficulty
in obtaining precise intormation, it appears that the child may have to

compete on nis own with other family members for food.

TABLE 29

PERCENT DISTRIBUTION OF PERSON TLLDING CHILD ACCORDING 10 AGE - Liberia Sample

INCLUDING BREAST FiiDING EXCLUDING FULL BREAST FLEDING)

0-5 6-11 12-24 0-5 b-11 12-24 |

Mthe  Hihs Mihs Mths Mths Mths |
MOTHE R 97.9 94. 60.0 73.7 63.4 20.0

SIBLING/OTHER 1.5 2.3 4.3 | 18.4 14.6 8.5
NONE 0.6 3.4 35.7 , 7.9 22.0 71.%
T0TAL © 100.0  100.0 100.0 ; 100.0 100.0 100.0

! .

| N 477 526 931 38 82 (L

e ————— ¢ b C e e . - e et e ¢ U

Comparison of the nutritional status of the child according to food
and/or milk provision, showed no important nor consis:ent differences, where
sufficient numbers werve adequate for analysis {(Table 50).  This may be
explained by a Tack ot sensitivity in defining groups during the survey or by
the qualitative nature of the information, which did not consider amounts nor

types of food.



TAGLE 30

PERCERT PREVACTRCE OF FCHBY AGE GROUPS ACCORDING 10

UL RS T00D PRl IST0k - Liberia Saople
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Foud Gnly
FPith Only
food and Hils

Kice Hater /1)

FOTA

H/A
< 4o

7.4
8.9

W/H

< BUa

2.2
1.2

food Only
Milh Only

Food anst Bk

W/l
< By,

0-4 1 iy

W/ AR Ft/A f] & N ool Total
< B < B2.5% < 60N

- - - b 1.0

5.8 7.4 14.4% 783 59.0

2.4 8.3 11.9 168 35.0

- - - 24 5.0

5.2 8.6 14.6 450 1000
6-11 KQulNY

H/H LC/ I Firn It 1 N of lota)
< 5% < HYLY < 6.

- - - 18 3.4

.3 18.6 5.0 86 16.4

bt 18.3

77.0

Rice Hater/Mih - - - - - 17 3.7
TOTAL 12,8 1.9 6.1 Tao ar, h20 100%
S I RS

H/ A Lot Wi IRV bE/ A I i Hoof Total
< a < B0 <ED <820 < (0
toosd Ondy 220 3.3 10,1 16,0 i) 300 31.7
AR RS IIR 24 9.1 121 15.1 Vi 33 1.5
Food and M s 1.2 a0 17.4 33,0 (3] 631.5
Fice Water/ ) - - - - 17 1.3
TOPN 21.4 2.3 9.8 17.4 30.9 915 1003
0-74 tonTis
Race VMater/Milk 1.1 5.3 1h.8 24.6 29,0 Hi 2.8
Fesainder 15.3 2.1 /.7 14.9 5.9 194 9.2

TOTAL

2008

100,




K. ASSOCIATED VARIABLES

1. Household Size

\63

The smaller the household size the greater the prevalence of

nutritional deficiency in children.

This result needs qualification, in that

the households in the sample were only those having children under 5 years

of age, and perhaps not representative of all the households in the survey

universe,

household.

TABLE 31

In addition, more than one family may have been included in a

PREVALENCE PERCENTAGL BY TYPE OF PGM ACCORDING TO HOUSEHOLD SIZE

Liberia Sample

H/A W/H AC/ A FF/A

HOUSEHOLD SiZE <907 <80 <8250 <60
1-4 21.3 2.3 15.0 21.9

5-8 18.9 1.2 11.5 17.4

94 17.0 1.7 9.4 17.0
TOTAL 18.5 1.6 11.2 18.0

2. Birth Order of Child

N

521
1457
1388

3366

% N of Total

15.2
43.3
41.2

100%

Children with a birth order of nine or more had a much lower

prevalence of chronic PCM and arm wasting.

in view of results in other parts of West Africa.

greater than that found in the 1970 Demographic survey (15).

This was an unexpected finding

The household size was
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TABLE 32

PREVALENCE PERCENTAGE BY TYPE OF PCM ACCORDING TO BIRTH ORDER

Liberia

H/A W/H W/H AC/A FF/A N % N of Total
<90%  <B80% <850  <£82.5% < 60%
BIRTH ORDER

1-3 19.1 1.9 5.6 11.4 18.2 1802 52.2
4-6 17.5 1.6 5.5 10.8 16.5 952 27.6
7-9 18.0 1.2 7.1 12.6 19.1 496 14.4
9+ 12.9 0 3.0 6.5 20.4 200 5.8
TOTAL 183.2 1.6 5.6 11.1 18.0 3450 100%

3. Birthplace of Child
Children born in a hospital or clinic had less chronic PCM and

Tess arm wasting than those born at home, both in the 0-24 and the 24-60
age groups. This may be accounted for by the urban-rural differences in under-
nutrition already discussed, with health and other services more available in
urban areas.

Children born outside their present county of residence comprised 10%
of the total sample. About one half of these were born in Montserrado county.
No firm conclusions can be wade because of the small numbers, but their
prevalence malnutrition, for arm wastinyg, was higher than for their county

of birth.



TABLE_33

OERCENT PREVALENCE BY TYPL OF PPCH ACCORUING TO BIRTHPLACC

BIRTHPLACE
Hospital/Clinic
Home

TOTAL

Hospital/Clinic
Home

TOTAL

Hospital/Clinic
Home

TOTAL

Liberia

CHILD 0-24 OIS OLD

H/ 4 H/H
< 90% £80%
11.8 3.2
17.0 2.0
15.6 2.3

H/A W/H
< 90% < 80%
19.1 0.4
22.5 0.8

21.5 0.7

H/A W/H
< 90% < 80%
15.1 1.9
19.5 1.5
18.3 1.6
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COUNTY OF BIRTH

Same County

Other County
(Monlserrado)

Other County
(excl.
Montserrado)

W/ RC/A FF/A N % N of Total
€855  <82.5%  <60%
8.2 11.6 24.7 534 28.1
7.5 17.6 26.3 1367 71.9
7.7 15.9 25.9 1901 100.0
CHILD 24-60 MONTHS OLD
W/ AC/A FF/A N % N of Total
855 < B82.5i% 460%
2.0 2.9 8.8 444 29.1
3.6 6.1 7.6 1082 70.9
3.1 5.2 7.9 1526 100.0
ALL CHILDREN
W/ AC/A FF/A N % N of Total
<85y <82.5% < 60%
5.4 7.6 17.5 978 28.5
5.8 12.€ 18.2 2449 71.5
5.7 1.2, 18.0 3427 100.0
TABLE 34
PERCENT PRCVALENCE BY TYPL OF PCM ACCORDING T0 COUNTY OF BIRTHPLACE
Liberia
AC/A Fe/A N % N of Total
¢ 82.5% L6007
11.3 18.4 2088 89.2
10.9 16.6. 175 5.4
5.2 16.8 173 5.4
11.0 18.2 3236 100

T0TAL

H/A W/
< 90% < 80%
18.5 1.6
18.9 2.9
16.7 0.6
18.4 1.6



4, Sta.

of Parents

Children of mothers absent, that is no longer with the child,

or dead, were a small part of the sample (3.7%) and those with father absent

or dead, 11.6%.

long-term PCHM.

PERCENT PREVALENCE OF TYPE OF PCM ACCORDING TO STATUS OF MOTHER - Liberia
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In both cases, relatively more of these children had chronic

TABLE 35

STATUS OF H/A

MOTHER Z.90%
Dead (40.0)
Absent 30.8

Not Absent 18.1
TOTAL 18.6

PERCENT PREVALENCE OF TYPE OF PCM ACCORDING TO STATUS OF FATHER - Liberia

W/H
. 80%

(6.7)
1.0
1.6

1.6

AC/A FF/A
< 82.5% < 6N
(26.7)  (6.7)
9.3 14.0
11.2 18.3
11.2 18.1
TABLE 36

15
107
3241

3363

% N of Total

0.5
3.2
96.3

100%

STATUS OF H/A

FATHER < 90%
Dead 4.3
Absent 26.2

Not Absent 17.3
TOTAL 18.2

W/H
< 80%
0
2.4
1.5

1.6

AC/A FF/A
<82.5:  <60%
0 8.7
12.7 22.C
11.0 17.5
11.1 18.0

N

23
377
3054

3454

% N of Total

0.7
10.9
88.4

100.0
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5. Tribal Group of Father

The distribution of tribal groups within the sample corresponded
closely to that of previous demographic data, apart from the Bassa. These
were underrepresented because Buchanan was not surveyed. The effect of excluding
Monrovia proper also has to be taken into account.
The Kpelle and Mandingo tribes had the least children with chronic PCM
whereas the krahn, Kru, Kissi and Dan had the most. A similar pattern was
evident with arm circumference ,apart from the Kissi. Only the Kpelle results

have complete statistical validity because of adequate sample size.

TABLE 37

PERCENT PREVALENCE OF TYPE OF PCM ACCORDING TO TRIBAL GROUP OF FATHER - Liberia

H/A W/H AC/A FF/A N %» N of Total

TRIBE < 907 £ 80 <8250 <60

Bassa 21.8 2.4 11.8 19.4 381 11.1
Kpelle 13.3 1.n 7.7 0 Cih.7 819 23.9
Gio (Dan) 22.9 1.0 15.6 22.9 288 8.4
Gola 19.6 0.5 12.5 18.5 134 5.4
Grebo 17.7 1.2 9.5 21.4 327 9.5
Kissi 22.9 0 6.9 14.3 175 5.1
Krahn 23.5 2.0 17.4 18.8 149 4.3
Kru 24.4 2.2 17.8 17.3 225 6.5
Loma 16.7 3.1 10.5 16.2 191 5.6
Mano 16.8 1.2 10.0 17.2 250 7.3
Mandingo 8.4 1.9 7.8 14.3 154 4.5
Others 21.6 1.4 15.3 19.9 287 8.4
ALL TRIBES 18.5 1.6 11.2 18.0 3430 100.0



6. Mothers' Knowledge of English

Only about 10% of mothers could read English.
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Lack of knowlege

of English was clearly associated with an increased chronic PCM and arm

wasting prevalence in their children. This suggests that children of mothers

with a more formal education or of perhaps better socio-economic status have

Tess PCM than those without. However, this may also be related to degree of

urbanization,

TABLE 38

PERCENT PREVALENCE OF TYPL OF PCM ACCORDING TO MOTHER'S KNOWLEDGE OF ENGLISH

Liberia
ENGLISH H/A W/N W/l AC/A FE/A
< 90% < 807 485 <{82.5% <60%
Knows/Reads 11.3 2.3 5.5 7.7 17.1
Knows 16.2 1.5 5.3 9.3 18.4
Don't Know 20.5 1.5 5.7 12.6 17.9
TOTAL 18.3 1.6 5.6 11.1 18.0

7. Mother's Age Group

N

310
1088
2034

3432

% N of Tota

9.0
31.7
59.3

100.0

There was 1ittle difference in child nutritional status according

to maternal age. Only in avm measures was a higher prevalence of PCM found

in children of mothers under 20 years of age.
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TAGLE 39

PERCENT PREVALENCE OF TYPE OF PCM ACCORDING TO MOTHER'S AGE GROUP - Liberia

MOTHER'S AGL  H/A W/H W/H AC/A FF/A N % N of Total
- (YEARS) 907 CB0% <B5%  <B82.5% < 60%
20 17.7 2.8 6.6 14.3 21.6 571 20.0
20-40 18.6 1.3 5.4 10.5 15.8 2140 75.2
40 16.8 1.5 4.4 9.5 14.6 136 4.8
TOTAL 18.3 1.6 5.6 11.2 16.9 2847 100.0
UNKNOWN 17.7 1.4 5.8 10.8 22.7 620

8. Occupation of Father

A much higher prevalence of child chronic PCM and arm wasting
resulted for farming households compared with others, reflecting the nutritional
differences between agricultural and more urbanised areas of the country.

Child chronic PCM prevalence was the same for farmers' and chiefs' families.
Within the Tarqgey groups apart trom farmers, there was little difference

in the rates tor chronic PCHM.  The self-employed were usually traders.

TABLE 40

PERCENT PRLVALLNCE OF TYPE OF PCM ACCORDING TO GCCUPATION OF FATHER - Liberia

OCCUPATION OF /A W/H AC/A FF/A N % N of Total
FATHLR L 90. 80 <g2.5. <607

Farmer 21.0 1.9 13.5 18.2 1835 55.0
Chief 22.1 0 8.8 22.1 136 4.1
Concession Worker 13,8 1.1 5.6 18.7 449 13.5
Government. Worker 16.4 2.7 8.2 14.0 292 8.8
Private Fim 15.9 1.1 10.3 19.0 378 11.3
Self-tmployed 4.9 0.2 11.1 6.2 190 5.7
Unemployed 9.1 1.8 7.3 9.1 55 1.6
TOTAL 18.5 1.6 11.2 18.0 3335 100%



L. MATERNAL NUTRITIONAL STATUS
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Just over 2000 mothers of the survey children were measured (Table 41).

The rate for pregnancy was almost 10%. This was probably an underestimate

because disclosure of pregnancy at times was a sensitive issue.

[t must be

noted that only those mothers available at the time of the interview {approxi-

mately 75%) were measured.

TABLE 41

PERCENT DISTRIBUTION MATERNAL SAMPLE
BY ECOLOGICAL AREA ACCORDING TO
AGE AHD STATUS - LIBERIA

ECOLOGICAL AREA AGE GROUP A1 ages

<20 Yrs  20-40 Yrs Pregnant %
Agricultural 22.2 68.4 9.4 100
Semi-renote 19.8 71.1 9.1 100
TOTAL Agric. 21.7 69.0 9.3 100
Non-agricultural 22.6 67.7 9.7 100
Liberia 219 68.6 9.5 100
Monrovia 17.9 82.1 * 100
Special Group 16.4 93.6 * 100

*No special enquiry made

Total
1177
308
1485
523
2008

168
207



Maternal Measures by Status of Mother and Ecological Area

Table 42 shows that approximately 10% of all mothers in the
Liberia sample had low stature, 5% had arm wasting as defined by low arm

circunference and 204 fat wasting according to low fatfold. The last figure

should be viewed with caution because of the difficuity in measuring fatfold.

Pregnant women had a greater prevalence of low fatfold than the non-
pregnant and a lesser prevalence of Tow height. Small numbers, however,

preclude valid comparisons.

TABLE 42

PERCENTAGE DISTRIBUTION LOW
MATERNAL™* NUTRITIONAL MEASURES AND STATUS
ACCORDING TO ECOLOGICAL AREA - LIBERIA

HELGHT ARM (TRC. FATFOLD
< 150cm. < 22.3cm. < 7.4mm,
ECOLOGICAL Preg. Non-Preg. Preg. Non-Preg. Pregq.  Non-Preg.
AREA
Agricultural 8.04 1.2% 3.6% 5.6% 27.3% 21.0%
(139)  (1346)
Non-Agric. 7.8/ 13.3., 2.0% 5.3% 13.7% 11.7%
(51) (472)
TOTAL 8.04 11.85 3.2% 5.5% 23.7% 18.6%
COUNTRY (190)  (1818)

*Ages up to 40 years

Figures in parentheses indicate sample size in the particular group
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The prevalence of low fatfold, but not other measures, was much higher
in the agricultural than other areas. There may be several reasons for
this difference. Farming women may work harder and use up more energy and
caloric reserve. Hon-farming women may have different food habits, eating
more carbohydrate, particularly from processed food.

The specific nutritional significance of the results, particularly when
the prevalence of arm wasting is low, cannot be easily clarified. Fat wasting
alone could perhaps be interpreted os a lessening of caloric reserve with

a greater susceptibility to further nutritional problems.

Table 43 shows a gradient of Tow fatfold rates from the highest in the
semi-remote arcas {o the least in the special group.
TABLE 4.3

PERCENTAGE DISTRIBUTION LOW MATERNAL (20-40 YRS)
NUTRITIONAL MEASURLS BY LCOLOGICAL ARLAS - LIBERIA

MEASURE

ECOLOGICAL AREA HCIGHT ARM (. [ EGLD N YN of
<150cm.  <22.9cn. <7, 5mn. Total
Agricultural 10.0 4.5 20.5 805 58.4
Semi-remote 13.9 5.9 25.8 219 15.9
Total Agric. 10.8 4.8 21.6 1024 74.3
Total Non-agric. 10.6 6.2 11.6 354 25.7
TOTAL COUNTRY 10.8 5.2 19.0 1378 100.0
Monrovia 17.0 4.3 10.9 138
Special Group 9.2 4.0 8.7 173



2. Maternal Measures by County

comparisons.
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Small sample sizes for cach county do not allow for individual

With county groupings, Tow fatfold prevalence was far less in Bong

and Montserrado than the rest of the country (Z=3.51; P< 0.01). No other

significant differences were apparent,

It is of interest that these two countries

had the lowest prevalence of child PCH (apart from fatfold) than the rest of

the country.

TABLE 44

PREVALEHCL PERCEHTAGE OF MATERIAL (AGLD 20-40 YEARS)

Bong

Grand Bassa
Cape Mount
Grand Gedeh
Lofa
Maryland
Hontserrado
Nimba

Sinoe

TOTAL COUNTRY

CounTY GROUPING

Bong
Montserrado

Lofa
Nimba

ATl other
Counties

TOTA

LOW 1ULE

AC il
J23 em o <75
4.1 16,
6.3 25,
8.2 16.
4.6 30.
6.3 13.
3.0 20,
6.6 12
3.4 28.
4.7 17.
5.1 19.
5.4 14.
4.7 21.
5.3 22.
5.1 19,

HE TGHT

<150 cm
9.
1.
11,
18,
8.
8.
13.
8.
10.

10.

1.

8.

1.

10.

oW O

Y NN~

=

8

HUTRITIONAL FEASURLS B COUNTY

it

206
143
61
65
175
101
274
208
85

1378

540

383

1378

“ N of Total

19.

10.

12.

19.
15.

N — O W N N DS w

100.0%

39.2

27.8

33.0

100.0%
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ASSOCIATED VARIABLES

1. Tribal Group of Father

The Mandingos, Loma and Mano tribes showed the lowest prevalence
of short mothers. A1l tribal groups had a small percentage of mothers with
tow arm circunference.

The Spearman rank corvelation test showed a significant agreement for
tribe ranking of mothers (20-40 years) and children (Table 37) regarding
prevalence of low hevght and Tow H/A (v = 0,795 t = 4,075 P < 0.01) but not
for avin measures. This suggests there nay be o genetic factor in determining
child stature. It must be noted, however, that if the mother was stunted as

a child, perhaps to an unfavorable nutritional environment, this may result in

her eventual short stature,

TRIBAL GROUP 1Y PLRCLNTAGL PRUYALEREL OF MATLRNUAL LOW HUTRITIONAL MCASURES

Liberia

MOTHER 20-40 YEARS ARL
TRIBE AC FF HETGHT H N of Total

223 cm A <150 cm

Bassa 7.0 27.9 12.8 158 11.5
kpelie 5.5 15.8 10.1 3729 23.9
Gio (Dan) 3.5 2.7 12.8 30 6.2
Gola “4.3 23.8 13.6 04 0.1
Grebo 2.4 15.9 12.7 126 9.2
Kissi 7.7 19.2 14.5 78 5.7
Frahn 6.9 32.8 15.8 5H8 4.2
Kiru 4.6 20.9 11.5 817 6.3
Loma 6.2 8.¢ 4.2 97 7.0
Mano 3.8 27.4 5.7 106 7.7
Mandingo 1.7 16.7 3.3 60 4.4
Other 3.7 10.3 13.1 107 7.8

1376 1004

o
N
|
(te]
o]
—
j=}
co

TOTAL
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2. Occupation of Household Head

For mothers 20-40 years there was no difference in

prevalence of chronic PCM nor arm wasting for the two major occupations.
In mothers under 20 years the prevalence rates for these two types of PCM were
different according to occupation. This may be explained by the small sample
size or different precise ages in the two groups.(Table 46).

low fatfold on the other hand, was much greater in farming groups, even
allowing for a possible bias in measurement, (aloric reserve, thus may be
low in farming and pregnant women of all ages,suggesting they are 1] prepared

to cope with any added nutritional problem.

3. HMother's Knowledge of English
With decreasing literacy groups, there was a progressive increase
in prevalence of Tow nutritional arm measures for all maternal groups listed.

Low stature followed a similar trend for 20-40 year olds. (Table 47).
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TABLE 46

OCCUPATION OF HOUSEHOLD HEAD BY

PREVALENCE PERCENTAGE OF MATERMAL LOW NUTRITIONAL MEASURES - LIBERIA

MOTHER UNDER 20 YEARS AGE

QCCUPATION AC* FF* HETGHT N* “ N oof Total
<23 cm < 7.5 mm <150 ¢m
Farmer 9.5 22.3 12.9 241 56.7
Non-Farmer 3.8 13.0 17.4 184 43.3
TOTAL 7.0 18.3 14.8 425 100%
MOTHER 20-40 YEARS AGLE
AC Ff HETGHT §] N of Total
<23 cm <7.5mm <150 c¢m
Farmer 5.4 23.4 11.7 818 60.8
Non-Farmer 5.1 13.3 10.8 527 39.2
TOTAL 5.3 19.4 11.0 1345 100%
PREGNANT MOTHERS
AC FF HEEGHT H % N of Total
<23 cm <7.5mm <150 cm
Farmer 3.6 25.9 9.1 11?2 60.9
Hon-Farmer 2.8 20.8 7.0 72 39.1
TOTAL 3.3 23.9 8.2 184 1607
*AC:  Avm Civcumference

*FF

Triceps Fatfold

AN Total number in each group.



MOTHER'S KNOWLEDGE OF ENGLISH BY

TABLE 47

PREVALEHCE PERCEHTAGE OF MATERNAL LOW NUTRITIONAL MEASURES - LIBERIA

ENGLISH AC
<23 cm
Knows & Reads 1.5
Knows 6.4
Don't Know 9.0
TOTAL 6.9
AC
<23 cm
Knows & Reads 1.4
Knows 3.8
Don't Know 6.0
TOTAL 5.2
AC
<23 em
Knows or Reads 0
Don't Know 4.7

TOTAL 3.2

MOTHER UNDER 20 YEARS AGE

FF HETGHT N
<7.5 mm <150 cm
10.6 9.1 66
19.1 19.2 157
19.3 12.8 212
17.9 14.6 435

MOTHER 20-20 YEARS AGE

FF HF LGHT N
7.5 mm <150 cm
6.8 4.1 73
11.3 9.3 386
23.3 11.9 904
19.0 10.8 1363

PREGNANT MOTHERS

FF HETGHT N
7.5 mm <150 ¢m
3.1 9.8 6¢
31.5 7.1 127
23.8 8.0 189

% N of Total

o
&l

g

N

—_
-

15.2
36.1
48.7

100%

of Total

5.4
28.3
66.3

100%

of Total

32.8

67.2
100%
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RICE PRODUCTION AND NUTRITIONAL STATUS

The relationship of rice production and nutritional status was
investigated for the following reasons:

1. Comparing food availability (staple production) during the
period just prior to the nutrition survey with nutritional status.

2. Comparing this correlation according to different areas of the
country and different age yroups measured.

Data for production by traditional agricultural site per household

and per caput were available from the 1976 National Rice Survey, the same
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sites being visited in this survey, but not the same households (see p.22).

Differences in sampling within the site may influence the results. A
higher correlation thus may suggest more comparable sampling.

The mean value of the percentage of reference for the anthropometric
indicator, such as weight for heignt, signified nutritional status of
children 6-59 months of age at that site. For wothers, the mean value
of the raw data was used.

A positive correlation is to be expected; that is, the higher the
rice production, the better the nutritional status.

The results (Table qg) indicate that this may not be the case; in
fact, the divection of most of the important correlations is negative.
From this data alone, interypretation must be made with extreme caution,
because of Lhe small numbers, different sampiing and other factors
influencing food availability, such as food other than rice, and local
trade in rice.

Fven after allowing for the above Timitations, the consistency of
the negative correlations is striking. 1t is possible to consider that

the rice produced is not utilized to the full for nutritional purposes,or
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TABLE 48
CORRELATION COEFFICIENTS OF RICE PRODUCTION/CAPITA
ACCORDING TO COUNTY AND SUBJECT BY NUTRITIONAL INDEX

COUNTY NUTRITIONAL INDEX
W/H Height Arm C. Fat Fold
X or H/A or AC/A or FF/A
BONG(18)¢
Mother .15 -.4 -.45%*
Child -.44 -.20 -, 45% -.18
LOFA(10)
Mother -.29 -.34 -.50
Child -.35 -.65% -.57 .h2
NIMBA(18)
Mother -.44 -,23 .10
Child .22 .23 .03 .24
REMAINDER(34)
Mother -.21 -.12 -.19
Child -.28 -.19 .05 -.34*
LIBERIA(78)
Mother -.22% -.20 -.18
Child -.15 -.14 -.08 -.08
a

Number of sites

*  Significant difference from zero at the P < 0.05 level.

subjects in those agricultural areas which produce less rice, e.g.semi-
urbanized, are benefited more according to nutritional status for other
reasons. The latter inference is supported by the survey results that the

prevalence of PCHM is Tess in more urbanized arcas.
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VITI DISCUSSIQON

A. RATIONALE
The Liberia National Nutritioa Survey was a cross-sectional survey

of the Liberia rural population. It was the first national survey related
to nutrition. The optimal method to determine nutritional status was
necessary in lhe light »f ideal statistical requirements, practical aspects
of field performance and precision of rvesults, and satisfying the request ot
the Government of Liberia.

The basic approach used a simplified fieid assessment procedure which
consisted mainly of anthreponetry in young children to determine prevalence
of protein-calorie malnutrition (PCH) and hemoglobin esiimation to assess
anemia. Young children comprise on important vulunerable group; that is, they
are the most Tikely to have PCHM and Lheir health status 5 often intimately
related to the degrec of PO

The nutritionai status ond nceds of the total population depends on the
relative importance and corplesity of ecological factors (e.q. food intake,
sanitation) <electively affecting particular age groups. It is not clear
whether the deqgree of PCM in young children indicates that the problem exists
at other ayes.

Liberia iy sparsely populated inomany rural areas with a poor road network.
This presented a particutarly difficult problem to reach the survey population.
Sample size requirencents are veldated to the nunber of separate descriptions
required, not necessarily to the country's total population.

Prior to the field phase of the survey, il was evident that if the
survey was purely lTimited Lo the simplified assessment method, no more than

perhaps 15% of total ficld duration would be spent actually with the index child.
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The rest of the time would be required to .each this child; time for reaching
the county, the site,and within the site often one locality to the next,and
within loucalities one household to the next.

To improve the efficiency of the survey more information was sought,
provided it was vequested by the Government and feasible for useful analysis.
The settina of priorities for this extro information balanced against the
total sample size required for prevalence description was one of the most
difficult “asks of this survey. The opportunity arose to present to the
Government certain unique information relating to health and nutrition;
information which may not be obtained at least in the near future unless a
national study 1s donc.

Animportant factor was the quality of the trainees and supervisors.
Almost all had health and nutrition-velated experience in the Liberian hinter-
Tand, although very few had experience in curvey techniques. Trainee enthusi-
asm, motivation and intelligence was relatively hign.

The choice of the extra information was based on objectivity, ease of
collection, validity and use to the fGovernment. Historical information
was a problem because it velied on the wmemory of the participant. Complex
techniques of interviewing were not possible nor were detailed dietary methods.
Even with trained people, quantitative dietary studies may have questionable
validily.

The informatior selected included maternal anthropometry, socio;économic,

and basic health and agricultural.
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Maternal anthropometry had first priority as it was strongly recommended
by the National Nutrition Commnittee and provided an opportunity to measure
another age group apart from young children. Interpretations were difficult
however and weight could not be done.

There was insufficient tiwe for complete field testing prior to the
survey, although some of the variables, such as socio-economic status were
fairly reliable. At first simple dietary information on types of foods eaten
was not found to be veliable when questioning was limited to a few minutes.
When this period was extended in the subsample, more reliable information
was expected.

An dmportant opportunity arose to ccmbine part of the nutrition survey
sampling with that of the ongoinyg kativnal Rice Survey. Although this
presented certain problems in weighting, the advantages far outweighed the
disadvantages. Attaching in the wost feasible and uscful way a simple
anthropometric indicator to a nutritivn-relcoted survey is a wethod that should
be considered more often in countries where logistic and resource constraints
are great.

Protein-Calorie Malnutrition

Acute and chronic POH have different implications for the design
and evaluation oi appropriate runcdial programs,

Acute PCH o wasbting suygests o currenl or recent deficiency usually as
a resull of complex factors involving inadequate feeding and impaired absorption
due to diarrhea or other acule discases.  Hulrition and infection may be so
interlinked thal attention to one aspect will assist the child regarding the
other. In acute famine situations, at least in the inilial phase, the

problem may be Tess complex with the most important factor being food inadequacy
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which can be corrected by food distribution programs. At other times
there may be no simple solution.

Chronic PCM or stunting reflects the cumulated result of a child's
past growth, and to a large extent, nutrition history. Both weight and
height are affected by episodes of acute infection and underfeeding; weight
reduction is greater and can be restored more quickly than height deficit.
Wish the cumulation of repcated episodes the child's height and weight
(as determined by height-for-age and weight-for-age) may become progressively
reduced even between such epicude . un the other hand, weight-for-height
will be relatively novimal during the interims.

There is also Lhe morve subtle continuous, non-acute problem of underfeeding
and low grade illness which will be reflected by the reduced weight and height

of a chiid.
B. RESULTS

Anemia
The most important nutrition-reltated problem in young children in

terms of numbers affected is anemia {page 56). At Teast 607 of all children aged
6-59 months were anemic by HHO classification*, This occurred throughout atl
age vanges and veoves s cbed Ly the high prevalence of malaria. Significantly
in children 6-11 umonths old, 1601 were not recaiving food, apart from milk
(nage 58). Milk contains Tittle dvon.  Unless iron-containing foods, such as
cercals and Teafy vegetablen arve given, Lhe younyg child hdas no chance of

restoring repleted irvon stores after infection, infestation or diarrhea.

*Nutritiondl Anemias (1968) World tealth Organization, Tech.Rep.Ser. No.405.
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Acute and Chronic Malnutrition

The prevalence of PCM in rural Liberia is summarized in Table 50.
Included in the data are added groups: Special (LAMCO), Monrovia and NAS
Reference which can be conveniently compared.

Acute PCH or wasting at the time of the survey did not appear to be a

problem in rural Liberia, nov in any part of the country - within counties
(page 51) or ecological areas. This indicates there is no famine nor near
famine situation and no special urgency is required for remedial action at
least on a iarge scale.

However, if milder degrees of wasting are considered, there may be a
problem in the more vural areas ol the country during the second year of 1:fe,
where approximately 10 e affected (Table 51).  This suygests that the problem
of acute PCM in this age grouw, particularly, lies jusi under the surface and
any deterioration due Lo puur envivonment, such as the hungry season or the
onset of increasing diarrhea at other times ot the year may be sufficient to
tip the balance.

Chronic PCH or stunting does present a problem in that 18. of 411 children
studied had impaired yrowth sufficient to sugyest that environmental factors
were implicated.  The provalence of chronic PCH was higher in the agricul tural
areas (20.2:) than in the mere densely populated Jocalities in rural Liberia
(12.4..), in Monresia (8.07) and LANCO (9.0).

Figures 3 ol 4 show by es the vural Libevian wean height-for-age as a
curve compared with the BAS rafcrence popalation median and Y020 of NAS wmiedian
height-for-age curves. Also included is the LAHCO Special Group results.

Stunting baging avound 6 months ¢ aqge, increases Lo a plateau in the
second year and continues at Teast wntil S yedars of age. The much higher
prevalence of acute (mild) wasting and other forms of PCH at 6-23 months, suggests
that children already stunted by this age may fail to improve in later years,

{Table 51).



TABLi 50

PERCENT.PREVALENCE OF MALNUTRITION ACCORDING TO POPULATION DESCRIBED
AHD TYPE OF PCM - CHILDREN AGED 0-59 MONTHS.

Type of Fod

. . [ £ PAI
CHRONIC Afii VTl WASTING WASTING  SAMPLY
POPIYATION Wi/l vl wW/h AW FE/A S1ZE
DESCRIBED <907 CHG < b0 LEPLHY <000
Agricultval freas L2 1.6 250 12.0 18.0 2502
Non-Agricnltral freas @ 1¢.4 1.5 .l 1.7 16.9 977
RUKAL 1L ign @ 18.0 1.6 24.0 10.8 17.7 3479
MOWRGY 1A D 8.0 1.5 19.3 9.9 0.5 223
SPECIAL Lol (LA 5.0 2.9 13.4 4.2 13.0 285
REFERLNGE fuitn Atlon © 1.0 1.0 3.0 3.0 3.0

a Weightod salaes
b o203 s,
¢ Approsimate ectinates avecrding to expected distribution

MR 2 Heaght-for-ace Wit Weight-for-height VW/A : Weight-for-age
AC/A ¢ Ava circunference-for-age FE/A o Triceps fatfold-for-age

TABLE 51

NUTRITTONAL STATUS-PLRCERT PREVALENCE OF MALNUTRITION
ACCORDING TO TYPE AtD AGE

Age in Months

1YiE of 0-] 2-1 6-11 12-23 2414 3¢-47 42-59 TOTAL
MALNUIRT T, H i H H 1 H f %
Chronic v (H/A) 12.1 7.6 12.% 22053 21.1 20.5 24.7 160
Acate Ton G

SIY) PR TD I T . 1.6 1.0 404 0.7 0.4 1.1 100
Mild-Waree b 3.7 ¢, 1 4.8 4.0 2.1 2.8 100
Underwe it (5780 o) 17.4 4.8 il 20K 17.4 19.3 100
Arm Waatiog {foray 1000 6.7 18,9 17.9 7.9 3.6 2.8 100
Fat Wasting (FE/A} 271 1.0 2.5 311 9.4 6.9 7.2 100

TOTAL KU¥ER (111} (361)  (5%18)  (894) {(€50) (504) (344)  (3385)
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The significance of stunting is much more subtle than that of wasting,
usually being a cumulated result of a child's past nutritional history. Mea-
sures to correct the problem should be approached carefully in nutrition-
related health, wgricultural and devolopment projects.

That stunting in younyg childeen i5 more a veflection on the environment
than gesctic tdactors is suggested by its correlation with Tow maternal height
within cach tamily.  Althoush the velavionship is statistically
significant, the coefficient of Jetermination is only 4. which suggests that
Tow maternal height accounts for only a very csmall proportion of stunting
in children (Appendie |).

Tribal affilidation shows important differences in the prevaelence of
chronic e (oae 67). The kpelle tribe has one of the least rates. 1t is
not clear wiveether this i< purely tribal or due to the fact that they live in
the two countics with the least prevelence of chronic PCH. The prevalence
rates for Epelle children in Bong (10,00 5 N - 451) and Montservado (12.6 .5
N = 234) compared with the rest of rural Literia (18,505 § - 135) sugyest
that the counties way be wore important than the tribe, although the numbers
are too low to be wure,

Low maternal height prevalence for the Kpelle tribe, on the other hand
is nearly equel to the rest of rural Liberia, and the rates are similar in
the county groups. 1 s VTikely that the low rates for chaldren cannot be
expla‘ned on the basis of maternal height and that environmental factors are
more important.

Loma, Mano and andingo mothers have the least rate for low maternal
height but only the Mandingu child has a low prevalence of child chronic PCM.

Again the numbers for Mandingo are too small for confident statistical analysis.
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The relatively low rates of chronic PCM for Montserrado County perhaps
can be explained by the proximity to Monrovia; those for Bong are more difficult
to interpret. LEven for agricultural areas alone, the prevalence for Bong
County was comparatively low. There were two agricultural sites selected
in Bong that may have been move urbanised according to the sample. These
were located at Salala and Suakobo. tven if this was taken into account, the
results for Bong agricultural areas would be much the same. It is not possible
to indicate from this survey whether the intensive public health program in
Bong County 15 o factor in the lower prevalence rates.

LU da of dnterest that in tne 1571 Kutrition and Health Survey (1)  the
prevalence of chronic 1CM based on Tow height-for-age in Kpelle children aged
0-5 years was approxivately 50 . cqual to the rate for Loma children,
and much higher than this survey result. Results in the previous survey,

however, reflect a sample o children in villages which had a health facility.

lmportant associations of higher provaleace rates of chronic PCHM found
on the present <urvey include:  birthplace of home vrather than in hospital
or a clinic (page 65): absence or death of parent (page 66); tribal group
(page 67); illiteracy of the wother (paae 63); occupation of tfather (page 69).
Anassociation cannot he anterpreted as causel.  Health service utilization
(at Livth), pavental absence, tribe, i1 iteracy and occupation as.ociations
may be explained by other dmportant tactors, including degrec of urbanization,
The Tower prevalence rates for Jhivomie POH in the Epelle tribe has already
been discussmdy the hwa-speaking peoples (Bassa, Grebo, Kru and Kahn) in the
sample had a significantly higher prevalence rvate than the other tribes together.

A tack of association in the rvesults does not necessarily indicate that
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there is no relationship. This may be the case regarding feeding practices,

where there was no important difference regarding nutritional status according
to person responsible for feeding the child and whether only milk or other
food was given.

It should be noted, hawever, that 31.7% of all survey children 12-23
months received no milk and 16.4 7 received milk without any added food.

Probably at Teast 50 of children in this age group received little or no

assistance during feeding where tne child was no longer fully on the breast
(page 61). Taking into account ‘he higher provalence rates of chronic and
other types of PCM, these resulils way suggest important associated factors.

The reduction v breast feeding is a gloval problem (12) and has particular
relevance in «ountries uch o5 Liberia where tresh milk is usually unavailable
and conmercial wilh 15 costly.  On the other hand, breast milk alone is
insufficient for adeguate nutyvition of cnildren after 6 wonths of age wvhere
the child bociones more exposed te iniection and infestation (31). In this
transitional period, the child simply require. more food.

Lven when the ol ld receives food, 1L appear trom the survey, that he
may have to corpole with ather family members. it was understandably very
difficult to rveceive valid information for feeding assistance within the family.
The problems of reduced breost teeding in Nenrovia have been enphasized by
Horman {19).  This surves suggests that this veduction may already be occurring

in rural areas also.

Underweight Children
The prevalence estimates for underweight children and those with
arm wasting have the best value when considered with the indicators discussed,

such as for acute and chronic PCM. The survey results chowed that acute PCM



9

was relatively uncommon;therefore it was likely that short stature contributed
at least in a large extent to low weight. In the majovity of results the
relationships of underweight prevalence between groups mirrored that of
chronic PCM.

The percentage underweight for rural Liberia was 24.0, which was a little
higher than for chronic PCM. [t is probable that reduction in this rate will
be achicved by the same approach discussed regarding chronic PCM: intermediate

and long term nutrition-related health, agricultural and other projects.

Arm Hasting
The prevalence for arm wasting has a rather different significance

than for underweight in that there is relatively little contribution from
bony skeleton. This periaps cxplains why rates for arm wasting drop sharply
in the third vear of Life (Vike Tow woight-for-height) wiereas those for
underwveight continue high up to tive vears of age (like Tow height-for-age)
(Table L1).  Although the prevalence for arm owasting in rural Liberia is
approximately 10, it should be noted that ia children aged 6-23 months 1iving
in the more rural areas, the rates exceed 20

fhe correlation of ares civeunterence-for-age and weight-for-height was
sufficiently tah (Appendis 1) 1o suggest that it may be used especially where
apparatus for weiqht and heialt caswres ds o dmpractical.  In addition the
correlation betwern arm civeunterence and am nuscle area is high {(r = 0.92
for children 6-23 months) suggesting that the former may be used to estimate
muscle bulk.

The arm circumference-for-height index was reported only a few times in

the results, as rates were very similar to arm circumference-for-age.
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Fat Wasting

The prevalence rate for fat wasting in rural Liberia was 17.7%
These children probably have a low caloric reserve which may be the result of
Tow food intake, infection, or even increased physical activity. Within rural
Liberia there wasno difference in prevalence rates for the more agricultural
areas (Table 50). The higher prevalence in Monrovia way be in part explained
by the age range selected.
Like other measures, a steep increase in prevalence rates occurred from

6-23 months and reduces after two years of aye {Table 51).

Maternal Re<ticr

Hutritional status in adults is much more difficult to define using
anthropometric measures than in young children. Useful reference information
is scanty and the significoce of differences is not clear. The cut off points
for Tow maternal measives used i the Liberia survey are based on prior
experience in different countrics of the world.

A mother less than tive feet tall does vyt necessarily mean inadequate
nutrition during her cniidhood, although this may be sugyestive, particularly
if her tribal origin shows no marked extreme in stature.

Measures Tess than 23 e tor arm civeumference ov 7.5 mm for triceps
fatfold have e dar plications tor recent onset undernatrition. The addition
of maternal weiant Lo o survey tay nave helped to clarify maternal results,
There was, however, no suitable insteunent that could be used in the field.

A comparison ot paternal resulls in vural Liberia with those in the
Special Group (LAMCO) and Honvovia did not <how the marked difference
in Tow height and arm civcmference rates that were evident for their children.

There is evidence to suygast from fatfold results, that maternal caloric
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reserve is much lower in the more rural areas of Liberia compared with the
rest of the country. Even this finding should be viewed with a certain degree
of caution because of the difficulty in obtaining reliable fatfold measurements.
There is a consistent relationship, however, between the results for
children and their mothers. [n those areas where chronic PCM, underweight
and arm wasting in children is a greater problem (such as more ruralized
areas or counties apart from Bong and Montserrado) maternal fatfold wasting
is conspicuously greater. The implications from this finding in regards to
maternal nutritional status are not clear. It is likely that rural mothers
at the time of the survey had a relatively low caloric reserve and that a
common factor, degree of remoteness from densely populated areas, was associated.
This alone is insufficient evidence from the survey to indicate that
maternal undernutrition is a public health problem in rural Liberia, particularly
in view of the small prevalence for Tow arm circumference measures ; in general
no more than 5.
Un the other hand, Lhe prevalence of low maternal height, approximately
10%, may be considered in part an index of their nutritional status during
childhood. Uf such women deliver babie: that are relatively larger than the
mother's bony pelvic capacity, disproportion and prolonged labor may result,
with disability or death of the wother or infant. This is particularly relevant
in view of the very high mortality rates in neonates reported by the 1971
Demographic Survey (15).
Results for arm civcumference and fatfold for mothers, like those for
children, may be used as baveline information for future studies or evaluations.
If the rate for Tow arm circumference or fatfold increased significantly,

it would be highly suggestive of a ~orsening in nutritional status.
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The survey was conducted during a period of relative food sufficiency.

The prevalence of acute PCM at the time thus may be less than that expected
during the "hungry season" (i.e. from June to September). A further, more
restricted similar study may be necessary during this period, perhaps utilizing
one or more of the ongoing surveys of the Ministry of Agriculture or Ministry

of Planning and Economic Affairs. Simple techniques of rutritional assess-

ment may be veadily included to provide intrinsic information regarding
prevalence of undernutrition as well as data complementary to the main objectives
of the survey.

For exahp]e, in view of the high priority for self-sufficiency in rice
production, two Ministries combined in 1974 to begin a yearly country-wide
food production survey. Basic information on nutritional status would be
extremely desirvable to complement the results. In 1976 the Ministry of
Planning and Economic Affairs (MPEA) beyan a study of Household Food and
Expenditure for selecled large localities in each county. Basic anthropometric
information on ndtritional status would indicate the prevalence of protein-
calorie malnutrition as well as its association with socio-economic status
and food purchasing practices.

The Demographic Studies by the MPEA bequn in 1970 (15} provide essential
demographic information over stativtically vepresentative regions of the
whole of Liberia and provide o further posc Hle basis for a simple nutrition

indicator for ongoing information.
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APPENDIX A

SURVEY SAMPLE SIZE *

Some of the key factors which determine sample size include:

1. Available resources; financial, personnel and physical.

2. Constraints such as time and logistical problems affecting the survey
in the field, particularly transport.

3. Naturc of the sample distribution assumed applicable.

4. The extent and depth of information desired.

5. Precision desired for statistical estimates and the confidence
level to be associated with them.

Considering the effect of these factors on the survey, 30 sampling units
will allow the use of binomial theory in the estimation of the portion of
the population in an area naving a characteristic provided the characteristic
is not rave (< %0} or very sporadic in its distribution.

To determine the appropriate survey sample size for a geographic area,
the applicability of binomial theory is assumed. Using binomial theory modified
for cluster sampling, there are four variables affecting sample size, 'n'.

7 - normal deviate for confidence level desived (1.96 for 95% confidence

and 1.645 for 907 confidence).

p = proporticn of population having the attribute measured.

D = deviation from "p" due to sampling with confidence level chosen. The
confidence Timits for p would be p + D.

K = adjustment for "clustering effect."

* Most of this section very closely follows the format for the method of

sample size selection used by the Center for Disease Control, Atlanta,
Georgia, USA.
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The formula for n is:

5— (p) (1 -p)

Past experience with Stuart-Meredith (Boston "Standards") percent of
standard weight for height has shown that K = 2 should provide at least the
desired precision. The Z score is generally chosen for 95% confidence
(2 = 1.96).
While the value of D can be predetermined, it depends on the value of

p" and may or may not he acceptable; for example, 505 + 5% might be considered
acceptable, but 10, + 5 wight not.

The value of "p" yielding the largest n is .5, so if a number of different
attribuies 1re Lo be measured for the universe, it is usuallly safest to
assume p = .5. After fixing K, Z, and p, n and D are the only values not
determined.

By deteranning maximum devietion tolerable (D) “n" can be solved for as

follows:

K

i

2 (cluster effect)

Z=1.96 (95" confidence)
p = .5 (504)
D = .046 (4.6%) (arbitrarily selected as acceptable for n = 900)
2
.96)° . .
n= 2 (1 é)"”-(.b) (.5)
(.046)
n = 900
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Thirty children will be drawn using a random start technique within
each sclected unit. A total sample of 900 children (30 sample units x 30
children) witn proportions having a characteristic varying as follows would

have the following approximate precisions:

% having characteristics 955 confidence 1imits
50.04 + 4.6%
20.07 (80.0:) + 3.7%
10.0* (90.0:) + 2.8%

Predetermination of sample size dves not predetermine precic<ion of survey
estimation. Some variehle, will have greater precision than predicted and
others will have less. iPveliminary comptitation for estimates of prevalence
of low height-for-aqge of o2t children sampled in Bong County, suggests the
K ovalue is close to 1 oamstead oy ¢ inio indicates that the sample size may
in fact be surficient in this example. However this may not be the case
for other paraweters or wounties.  roportions less than 5. do meet standards

of statistical reliability in the Lurvey except for subreqgion estimates.
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APPENDIX B

SAMPLING WITHIN SITES

Agricultural Areas

Using information from the Rice Survey, it was possible in most
cases for tie Survey Director to predetermine the initial and subsequent
villages to be visited in the selected site. This was done by cumulating
the total population of the seiccted enumeration arvea (EA), which often
comprised of several small villajges, and using a random table of
numbers to select a rendom siert Lo identify the tirst village. Subsequent
villages were selected according to the LA rice Tisting of villages
below the first selected, until the total estimated population equalled
approximately 400, 1i the bottor of the Tist was completed before this
tot 11 the next village o be selected was that on the top of the list
and the procedure continued.

Villages (or localities) were not nicessarily Histed in urder of
geographic proximity, altheugh they were usuallv within a few miles from
each other and often nuch closer. Rice survey information usually revealed
village Tocatinons within sites and their distances apart. This enabled
important plaming for transport reguirements as well as for expected
duration of o icam at each site.

In certain cases when initial information indicated that some of the
localities in a siie were several hours walking from others, the site
universe was sbralificd inte twor one strotum for these more remote localities
and another for the vest. Within each universe a cunulated total and
random start was predetermined as before, to derive two clusters instead

of one. The sample size in each cluster was proportional to its estimated
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population accordina to the site popuiation.

In all sites, 30 children up to 5 years of age were selected. A
few times there were insufficient children from the selected EA to make
up the 30. In these cases the nearest village in the next EA was visited
to make up the total required.

At times, individual villages selected had a population well over
500 or an estimated number of children under 5 years of at least 50 in
that village. In this situation a rough on the spot map of the village
was drawn and separated into several groups of roughly equal total numbers
of structures. in the field, the team used a random table of numbers to
identify in owhicn group Lo begin and a compass to indicate the predetermined
direction ot selecting subscquent households and children.  This direction
was sectoral, e.q. N by M first, then anticlockwise to the nexi quadrant
N by HE and so forth until the required number of children were measured.

In densely populated areas Lwo lusters were selected applying the
above meblnod, to cach of fwo initial population groups rather than one.

In each, 1% children were selected.

Non-Agricultural Arcas

When available, census lists were used in the same way as described
with the vice survey lists. Usually, however, these areas had localities
wilh relatively large populations and it was difficulc to identify individ-
ual EA's within these localitics. Field waps were drawn and the procedures
usually followed those described above for densely populated areas.

It is apparent that the methods outlined were often different from
simply selecting a random start and selecting the nearest 30 children.

The intention was to guard against selecting a complete cluster which may
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include children unrepresentative for the area. Choosing for example
two clusters of 15 children instead of one of 30 may achieve this aim.
The greatest cere was required in not biasing the starting point. The
number of chiefs' children comprised approximately 6% of all children of
farmers. Usually the chief's family was larger, thus the proportion of

chiefs to farmers in the survey sample would probably be less than this.

Further Procedure in ATl Sites

1. The first child and all subsequent children included in the survey
had to be:
(a) A permanent residenl of the household.
(b) Between the ayes of 0 and 59 wonths.
(c) Made available to the survey team for completion of survey
measurements.
(d) Have the consent of a parent or household hcad to participate
in the survey.
2. When more than one child in the 0-59 month age group lived in a
household, a survey fors was completed on each of these children.
3. Only households with children in the 0-59 month age yroup measured
were assigned household nusbers in the sequence encountered,
4. When a child under 60 months old was temporarily absent from the
household, arvangements were made where convenient for a revisit at a later

hour and the appropriate household number entered.



105

APPENDIX C

SAMPLING PROCEDURES - WEIGHTING

Traditional Agricultural Areas

The 1975-1976 rice curvey procedure defined the number of agricultural
sites in any one county in approximate proportion to its total rice production,
based on data from the 1974 National Rice Survey. As a result, certain
countries such as Cape Mount and Sinoe had more sites selected than exactly
required according to population proportionality and certain counties less,
such as Montserraao.

The proportion of the number of sites or children actually selected to
that required according to population, estimates the degree of representation
and the inverse ratio the correction factor (Table 52). This correction
factor is the same as the ratio of the actual sampling interval to that required
for population proportionality sampling. This is 1.000 if no correction is
required.

In order to derive a weighted prevalence for agricultural areas of the
whole country it was necessary Lo weight individual county prevalences by
population proportion and sum Lhe vesults.

Thus the weighted total prevalence P (AG) equals the following.

PREVALENGE OF TOTAL AGRILJLTURAL AREAS OF THE COUNTRY

' N (AG)
Where:
P (AG) = weighted prevalence of agricultural areas of the country.
P (AG) = prevalence of agricultural areas in county i.
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n (AG)i

t

population of agricultural areas in county i.

N (AG) total agricultural population for the country.

The weighted prevalence of the whole country [P (CT)] was the sum of the

contributions of the weighted agricultural prevalence and the other areas.

PREVALENCE OF TOTAL COUNTRY - A1l Areas

P (CT) =k5(AG) x éﬁg%yfhf(LUC) x!LéLQEi]

Where:

!

(CT) = weighted prevalence of total country

P (AG) = weighted prevalence of agricultural areas of the country.

P (LUC)= prevalence ot ldarge rura!, urban and concession areas of country.
n (AG) = as above,

n (LUC)= total population of larvge rural,uurban and concession areas

of the comtry.

N = total counlry population

The prevalence for all areas wilnin each county is the sum of the weighted
result for agricultural arveas within that county with that for each other area.
The country prevalence value for the particular non-agricultural area was

used in the county estimate. The population contributions within each county
are listed in Table 2. It should be noted that apart from Montserrado,

most of the country population comes from the agricultural areas.
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County prevalence, P(CT)i equals the following:

COUNTY PREVALENCE

) n(AG) | B
P(CT). =|P(AG). - S P(L) - —-
1 b on(er), n(CT)J

Where:
P(CT)., = weighted prevalence for county i.

P(AG)i = weighted prevalence for agricultural in county i.

P(L) = mean prevalence for all large rural areas in the sample.
P(U) = mean prevalence for all urban areas in the sampie.

P(C) = mean prevalence for all concession areas in the sample.
n(AG)' = population of ayricultural areas in county i.

n(L)i = population of large rural areas in county i.

n(U)i = population of urben areas in county i.

”(C)i = poputlation of concession areas in county i.

n(CT). = population of all arecas in county i.
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Within each county, the agricultural sample universe was stratified by
large geographic areas often representing districts (page 22). In
general, this enabled each district to contain at least one site, at least
in the larger counties. These large areas, 1ilthough not of exactly equal
populations within each county were almost always rclose enough for practical
purposes. Once the county agricultural tot.i was weighted as described above,
relatively few of these populations had a currection factor far from 1.00
(Table 53 ). Thus weighting within a county was not considered necessary,
In several analyses, comparisons of weight »d values using sites within
counties, with unweighted values, ditfered no wore than 0.5. tor all measures.

The two sites within cach of these iarg: areas were obtained using a
random start, and o sampling interval deri-ed from the ratio of the cumulated
total population to the number of sites (two).

Methods used in the nutrition survey after this point have been described

(see page 102).



COUNTY

Bong

Grand Bassa
Cape Mount
Grand Gedeh
Lofa
Maryland
Montserrado
Nimba

Sinece

COUNTRY

TABLE 52

COMPARISON OF POPULATION AND SAMPLE PROPORTIONS

Popylation
Proportion

(1)

170
.080
.047
.074
161
.079
AN
.232
.046

o O O O O O o O o

1.000

(1)
(2)
(3)

(4)

Agricultural Areas

Sample " Degree of
Proportion Representation
- (2) (3)
0.211 1.24
0.094 1.12
0.071 1.49
0.059 0.79
0.141 0.88
0.071 0.90
0.071 0.64
0.211 0.91
0.071 1.53
1.000 1.00

County population

.- Country population

County sample size & Country sample size

3t

(2)

(1)

(1}

(2)

1.00 indicates overrepresentation of sample
1.00 indicates underrepresentation of sample
Factor required to correct sample proportion

to population proportion

Correction
Factor

0

0
0
1
1.
1
1
1
0

(4)

.80
.84
.67
.26
14
2
.56
.09
.65

.00
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DEGREE OF REPRESENTATION AND CORRECTION FACTORS -
FOR AGRICULTURAL SITES WITHIN COUNTIES.

COUNTY

BONG

GRAND
BASSA

CAPE

MOUNT

GRAND
GEDEH

LOFA

MARYLAND

MONTSERRADD

NIMBA

SINOE

TABLE 53

(AFTER WEIGHTING THE TOTAL COUNTY ALONE)

SITE
NUMBER

DEGREE OF
REPRESENTATION

——

o0 —~

—0 — = O— OO0 —~00O0OO

LDoo

— OO0 o —

—_—O00 —~——0O0O—-0CcOooco

CORRECTION
FACTOR

— ot —d
« .

Ot D et
D e

-—— O O -—-=0O 0
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—_— O — —
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APPENDIX D
REFERENCE POPULATION DATA

Data from reference populations are used throughout the world to indicate
whether a subject, usually a child, may be normal or not with regard to a
particular measure such as weight or height. The reference median value is
a basis of comparison between the child studied and that of the reference
population.

The result is usually presented in the form of percentages (2 ). The
child studied has, for example, a body weight with a value of a certain
percentage of the median weight for children of the same age from the
reference population. Th's result is expressed as % weight-for-age. In the
same way, percentages of other measures may be expressed such as % height-for-
age. The 7 weight-for-height is the ratio of the weight of the child with
that of the medien weight of reference children, for the same height.

Requirements for reference 4ata include (20):

1. A large and valid sample, representative of a well defined group.

2. Relatively modern data.

3. Adequate measuring techniques.

If the reference such as from an industrialized country, is characterized
by reasonably adequate health and nutrition care, then it may indicate for
other populations a median tevel of a measure near which the risk of morbidity
and mortality related to undernutrition is relatively low. This is one
basis for the Road to Health weight charts used throughout the world, where
a continuing upper level of the "safe" weight range is based on a reference

median.
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Such a level is neither ideal nor is it necessarily a "standard" that a
population would be expected to achieve with improved health and nutrition
status. Within the country itself there is usually an upper socio-economic
group which can indicate to some extent the potential growth and tissue bulk
of the rest of the country. A perspective may thus be achieved by comparing
the reference median such as from the USA, a Liberian optimum and the rest
of Liberia.

No reference data is available from Liberia. Studies however in West
Africa, such as in Ibadan (31) show that young children of families attending
the University have similar measurements of weight and height as those ‘in
the USA. Habicht presents evidence from studies in various poorer countries
throughout the world that the difference in growth of preschool children associate
with social class and environment are many times those attributable to ethnic
factors alone (21). Tanner from recent results of the International Biological
Program indicated that yenotype ditferences in growth perhaps do not exist
between Africans and Europeans.(32). In other words, environmental factors,
such as health and nutrition, are all important in growth.

Reference data for height and weight for this survey were derived from
large scale and in general, representative studies recently in the USA. This
followed recommendations of the National Academy of Sciences (NAS) Committee
on Nutrition Advisory to the Center for Disease Control, USA in 1974. The
populations included children aged 0-36 months from middle to upper socio-
economic status families and those aged 2-6 years from a National study
throughout the USA.

This dato is similar but not identical to that recommended by WHO using

the "Boston" reference population compiled 30 years ago (2). Comparisons
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of results for this survey with others using the Boston references should
be aware of the difierences.

There is no suitable data in the USA for arm circumference and fatfold
measures. In this survey arm circumference median values were based on
smoothed data from Polish children (33). Amn-for-height reference was
derived by corbining these values with the NAS height median data. The source
for fatfold data came from a survey of London children, reported in 1962 by
Tanner. (34).

Using Lhe reference data on what basis can an index for undernutrition
be derived? For practical purposes it should indicate a level below which
suggests that an individual or population is at serious risk to ill health.
Other factors involving the young child, such as delayed mental development
and reduced potential tfor learning have also been implicated (35).

These levels have been listed in this report (page 8 ). They approximate
to the 15t and BFd percentile of the reference population measures. Experience
in Africa regarding weight-for-age (36), weight-for-height (%), arm circum-
ference-for-height (37), arm circumference alone from 1-5 years and fatfold
for age (38) with young children has clarified to some extent the value of

these levels or "cut-off points” referred to in the text.
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APPENDIX E

REFERENCE DATA VALUES

The data listed are the median values from the reference populations
according to age or height.

The sources for these populations are as follows:

WEIGHT-~FOR-AGE, HEIGHT-FOR-AGE AND WEIGHT-FOR-HCIGHT:

Center for Disease Control, USA from data of two major USA surveys.

ARM CIRCUMFERENCE-FIR-AGE :
Burgess, HJ and Burgess, AP (1969) A Modified Standard for Mid-Upper
Arm Circumference in Young Children, J Trop Ped 15:189. Using data

collected by N. Wolanski for Polish children.

TRICEPS FATFOLD-FOR-AGE :
Tanner, JM and Whitehouse, Ri {1962) Standards for Subcutaneous Fat in

British Children, Brit iMed J, 1:446.
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LIBERIA NUTRTTION SURVEY

REFERENCE ANTHROPOMLTRIC DATA

ARM TRICEPS
WETOHT HETGHT CIRCUMFLRENCE FATFOLD
AGE 11 (ky) {cms) (cms) (mm)

MONTHS BOYS  GIRES BOYS  GIRLA BAOYS  GIRLS BOYS  GIRLS
0 3.5 4.0 I 49,6 0.5 10.7 6.0 6.5
] 4.4 4.0 5.6 H3.0 11.5 111 7.0 7.5
2 H.3 4.8 H8.3 71 12.5 17.0 8.0 8.5
3 6.1 h.h 61.3 59.8 13.5 13.0 9.0 9.0
4 6.7 H.1 3.8 62,0 14.1 13.7 9.5 9.5
5 1.4 6.7 65.6 63.9 14.5 14.°2 10.0 10.0
) 7.9 7.2 67.6 65.6 14.9 14.5 10.0 10.0
7 8.4 7.7 69,2 673 15.2 14.8 10.0 10.0
8 8.8 8.7 70.8 63.9 15.4 15.0 10.2 10.2
9 9.2 8.6 2.3 70.3 15,6 1.2 10.2 10.2
10 9.6 8.9 73.6 71.8 1y, 7 15.4 1n.2 10.2
11 9.9 g.? 74.9 73.1 15.8 15.5 10.5 10.5
12 10.72 9.5 76.2 74.6 15.9 15.0 1o.5 10.5
13 10.4 9.7 /7.4 /5.6 16.0 15.6 10.5 10.5
14 10.6 9.9 8.5 /6.8 16.0 15.6 10.5 10.5
15 10.8 0.1 /9.5 77.4 16.0 15.8 10.5 10.5
16 11.0 10,4 5005 IR 16.2 15.8 10.5 10.5
17 1.2 10,5 81,5 79.9 16.2 15.8 10.5 10.5
18 11.4 10.7 ! St 16.2 15.8 10.°2 10.2
19 11.6 10.9 B 41,8 1o, 15.8 10.2 10.°2
20 11.8 11.0 840 827 16.2 16.0 10.2 10.2
21 2.0 11.7 . B30h In.? 16.0 10.7 10.2
27 12.72 11.4 85,60 344 16.7 16.0 10.¢ 10.2
23 12.3 11.6 TCORt! 85,01 16.7 16.0 10.0  10.0
24 12.5 I1.n 971 I 16,4 16.0 10.0 10.0
25 .7 1.9 87.% 666 16,4 16.0 10,0 10.0
26 17.8 12.1 230 870 16.4 16.2 10.0 10.0
2 13.0 2.9 8aLe S 16.4 16,7 10.0 10.0
28 13.1 12,5 S0 w87 16,4 16.2 10.0 10.0
29 13.3 12,7 0.6 404 16.4 16.2 9.6 9.8
30 13.4 12.8 91.3 a0, 1 16,4 16,2 9.0 9.8
31 13.6 12.0 492.0 q0. 8 16,4 16.2 9.6 9.8
32 13.7 13.2 92.7 91.4 1G.4 16.7 9.6 9.8
33 13.9 3.4 03.3 97,1 16.4 16.2 9.6 9.8
34 14.0 13.5 94,0 N¢.7 16.4 16.4 9.6 g.8
35 14.72 / 94.6 93.4 16.4 16.4 9.3 9.6
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ARM TRICEPS
WETGHT HEIGHT CIRCUMFERENCE FATFOLD
AGE IN (kg) (cms) (cms) {mm)
MONTHS BOYS GIRLS BOYS GIRLS pOYS GIRLS BOYS  GIRLS
36 14.3 13.0 95.3 94.0 16.4 16.4 9.3 9.6
37 14.5 14.0 95.9 94,6 16.4 16.4 9.3 9.6
38 14.6 14.2 96.6 95.3 16.6 16.4 9.3 9.6
39 14.83 14.4 97.2 95.9 16.0 16.4 9.3 9.6
40 14.9 14.5 97.8 96.5 16.6 16.4 9.3 9.6
41 15.1 14.7 935 97.1 16.6 16.4 9.0 9.4
42 15.2 4.9 99.1 a7.7 16.6 16.4 9.0 9.4
43 15.4 15.0 99.7 a8, 3 16.6 16.4 9.0 9.4
44 15.2 15.2 100. 3 99.0 16.6 16.4 9.0 9.4
45 15.7 1%.3 100.9 996 16.6 16.4 9.0 9.4
46 15.¢9 15.5 101.5 1601 16.6 16.6 9.0 9.4
47 16.0 15.7 102.1 100.7 16.6 16.6 .8 9.3
48 16.2 15.8 2.7 101.3 10,6 6.6 8.8 9.3
49 16.4 16.0 105,37 101.9 16.6 16.6 8.8 9.3
50 16.5 16.°2 103,00 102.5 16.6 16.6 8.8 9.3
51 16.7 16,3 R A T 16,8 16.0 8.6 9.3
52 16.9 16.5 1550 1034 16.8 16.8 8.6 9.3
53 17.0 16.7 1055 704.°2 16.8 6.8 8.6 9.2
54 17.2 16.5 1061 104, 16.5 16.8 8.4 9.7
55 17.4 0 106.6 105,35 17.0 16.¢8 8.4 9.7
56 17.6 17.1 107.2 105.9 17.0 16.8 3.4 9.2
57 17.7 17.3 1077 106.4 17.0 16.8 8.2 9.2
58 17.9 17.5 108,35 107.0 17.0 16.43 8.2 9.2
59 18.1 17.6 1083.8 107.5 17.0 17.0 8.2 9.2
60 18.3 17.8 1094 108.1 17.0 17.0 8.2 9.2

AGE IN

WEEKS*

1 0-1 3.4 3.2 50.2  49.6 10.5 10.2 6.0 6.5
1-2 3.8 3.5 51.5  50.8 11.0 10.6 6.5 7.0
2-4 4.3 3.9 5.6 53.8 11.5 111 7.0 7.5
4-6 4.7 4.3 56.5 5.5 12.0 11.6 7.5 8.0
6-8 5.1 4.6 5.3 57.1 12.5 12.0 8.0 8.5

* Values by extrapolation,
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REFERENCE ANTHROPOMETRIC DATA ACCORDING TO HEIGHT/LENGTH

ARM ARM
WETGHT CIRCUM. WETGHT CIRCUN:
(Kg) (Cm) 4 (Kq) (Cm)
B SEXES SEXTS
”E[(glgLENGT“ BOYS GIRLS  COMBINED HEI?E;§LENGTH BOYS GIRLS  COMBINED
67.5 7.9 7.7 14
299 3.1 3.1 10.0 63.0 8.0 7.8 149
13.5 31 3] 101 68.5 82 7.9 151
19,0 32 3.2 10.2 69.0 83 8.1 15 "
49.5 32 3.3 10.3 69.5 8.4 8.2 15.2
50.0 3.3 3.3 10.4 70.0 8.6 8.3 15.3
50. 5 3.4 3.4 10.5 70.5 8.7 8.4 15,
51.0 35 3.5 10.6 71.0 8.8 8.6 151
515 36 3.6 10.7 1.5 9.0 8.7 15
52.0 3.7 3.7 10.8 72.0 91 8.8 155
62.5 3.8 3.8 10.9 72.5 9.2 8.9 15,
53.0 36 3.9 1.0 73.0 9.3 9.0 15 5
535 1.0 4.0 1.1 73.5 95 9.2 15,
54.0 41 4.1 1.2 74.0 96 9.3 15.7
505 4.2 4.2 1.3 74.5 9.7 9.4 5.7
5.0 4.3 4.3 1.4 75.0 9.8 9.5 5.
555 4.0 4.4 16 75.5 99 9.6 15,
56. 0 4.6 4.5 1.8 76.0 101 9.7 15.8
56. 5 4.7 4.7 120 76.5 102 9.9 15 8
57.0 48 4.9 12.2 770 10,3 10.0 L g
67.5 5.0 4.9 12.4 77.5 0.4 10.1 158
53,0 51 5.0 12.6 78.0 0.5 10.2 15
585 52 5.2 12.7 75.5 10,6 10.3 1.9
59.0 54 5.3 12.8 79.0 0.8 10.4 1
59 5 55 5.4 13.0 79.5 10,9 10.5 15.9
60.0 5.7 5.6 13.1 80.0 1.0 10.6 16.0
605 58 5.7 13.3 30.5 11 1007 160
61.0 6.0 5.9 13.4 21.0 M2 10.8 6.
61.5 6.1 6.0 13.¢ 8.5 1.3 10.9 160
620 6.3 6.1 137 320 N2 11 -
025 6.4 6.3 13.8 82.5 11.5  11.2 161
630 6.5 6.4 13.9 83.0 1.6 11.3 "
53,5 6.7 6.6 14.0 83.5 11,8 11.4 I
6.0 6.8 6.7 141 840 11,9 11.5 1.
64.5 7.0 6.8 14.2 345 12.0  11.6 16,
65.0 71 7.0 14.4 85.0 12,1 11.7 161
655 7.3 71 14.4 85.5 12.2 11.8 162
66.0 74 7.3 14.5 86.0 12.3 11.9 16.2
66.5 76 7.4 146 86.5 2.4 12.0 16.2
67.0 7.7 7.5 14.7 87.0 12.5  12.1 167
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CIRCUMF,
(Cm)
SEXES
GIRLS  COMBINED HEIGHT/LENGTH
(cm)
12.2 16.2 107.5
12.3 16.3 108.0
12.5 16.3 108.5
12.6 16.3 109.0
12.7 16.3 109.5
12.8 16.3 110.0
12.9 16.3 110.5
13.0 16.4 111.0
13.1 16.4 111.5
13.2 16.4 112.0
13.4 16.4 112.5
13.5 16.4 113.0
13.6 16.4 113.5
13.7 16.4 114.0
13.8 16.4 114.5
14.0 16.4 115.0
14.1 16.4 115.5
14.7 16.5 116.0
14.3 16.5 116.5
14.5 16.5 117.0
14.6 16.5 117.5
14.7 16.5 118.0
14.3 16.5 118.5
15.0 16.5 119.0
15.1 16.6 119.5
15.2 16.6 120.0
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WETGHT
(Kqg)
BOYS  GIRLS
17.7  17.4
17.9  17.6
18.0  17.6
18.2  17.9
18.4  18.1
18.5 18.3
18.7 18.4
18.9  18.6
19.0 18.8
19.2  19.0
19.4  19.1
19.6 19.3
19.8  19.5
19.9  19.7
20.1 19.9
20.3  20.0
20.5  20.7
20.7  20.4
20.9  20.6
21.1  20.8
21.3  21.0
21.5 21.7
21.7  ?21.4
21.9  21.6
22.1 21.8
22,3 22.0
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.
DY

COMs

X
Ju

i
i

f— p—

17

17.

1/
Ii
17

——— 0O

OO PO VW

~N SO O O oy "D D w L NP

O Oo



119
APPENDIX_F.

[X.  PROCEDURES FOR ANTUROPOMETRLC HEASUREHENTS®

Anthropometry is the measurement of body structure either part or
all.
Protein-taloric Malnulrition (PCHM) is the most important nutritional
deficiency in the age group surveyed. [ts description in this survey
for prevalence, severity and duvation relies almost enlirely on
anthropometry.

In this survey we ave using weight, height (or length), left upper
arm circumference and left triceps fatfold measurenents; all are useful
in PCM assessment. AT are objective, relatively rvapid and simple and
present results appropriate for analysis and interpretation.  However, the
accuracy and precision of these measurerents is of ten poor, so that the
description of PCM becomes far less valid, Al the effort for the survey
would be wasted if we could not demonstrate a consistently good measurement
validity. This validity vequires good technigour, practice and care.

Supervisors will check performance diring the training but only
intermittently in the ficld.,  Good measwrement is a Leam responsibility,
so that during the survey one team member may reqgularly check the result
hefore it is rinalized,

Adherence Lo the procedures which fallow will eppreciably minimize

the mwost cormon sources of error,

*
Taken from the Liberia Nutrition Survey Training Manual.
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B. PROCEDURES

The measurements will be done in the following order:

. Length/Height

. Height

1
2
3. Left mid upper arm circumference
4

. Left triceps fatfold

For training purposes, steps are listed in order. These may be

simultaneous or in a different order depending on field circumstances. For

example, "a valid measurement for tenqgth depends on proper positioning of the

whole child for at lecast 2-3 seconds.

LENGTH OR HEIGHT 7

Child stands unassisted

Measure LEHGTH 9 f 80 cn or 1ess

Measuve HETGHT 14 nmore than 80 cm

Child cannot stand unassisted

Always measumre LITHGIHH

(a) Length HMeasurements

1)

2)

Lay the measmving heard horizontaily on flat, firm ground or
preferably on a table Lop.

Instruct the wmother (or cubstitute) to yemove any footwear or
headyear on the ¢hild and carrvy the child over to the board.

With the help of sour Cean merber and the mother, place the
child on Lhe tosrd with the crown ot the head acainst the fixed
end of the board.,

(1) Position the child <o that <honldersy back and buttocks are
flal alone the center of e board, Have the mother on the
opposite <ido of the baard 1o tace you and beep her child

flal and Cootral,

(i1)  Your team wember is to stand or kneel behind the fixed end

of the board and position the child's head so that the eyes

are pointing divectly upwards and the Tranktort plane (line
joining car hole to lower margin of eye socket) is perpendicular
Lo the main board,



5)

10)

11)

OR
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NOTE: If the child is tuo far down the board, shift the body
as well as the head!

Use your right hand to bring the movable foot board firmly
against the child's heels so that the feet are perpendicular
to the main board., You may have to manually straighten the feet.

Keeing the movable board snuggly against the child's flattened
feel, grasp the knees and depress them firmly against the main
board.

With your team member check the child's total position-head,
body, legs and feet.

If this is unsatisfactory repeat the necessary previous step(s).

If position is adequate, read and call out the value to the nearest
0.1 «n (see reading and recording methods). KEEP THE FOOTBOARD STILL.
Remember the fiqures.*®

Your team menber (with Torm [ handy) velaxes the child's head,
recovds the value divectly in the appropriate boxes and inmediately
calls back the vecorded value to you.

Say O if the figures are identical. If not, repeat steps 9 & 10.

Request Lthe mother to fully undress the child in preparation for

weighing,

Repeat the lTength measurement on any other survey member in the
household, 1f this measure is indicated.

Height Measurcements

1)

Select a wite wherve there is a hard flat surface leading to an
upright stracture eogowall or door. Stand the measuring hoard
vertically and vemove its stiding piece.  Fit the upper attachment
snugaly anto the boavd end and place the instrument against the
upright structure.  (See Diagrar)

Instruct the mother (or oubstitute) to remove any footwear or head
gear on the child and Tead the child to the board.

Yo team momber with G mctheor e pedp places the child on the
hovizontal plattorm so that the feet are tousether and central.

Your toam venber bneels on the viaht side of the child and places
Lhe open suvvey form in a convenient place next to him.

*If the child's length is 82.5 cm or more, you must measure height instead.



6)

(7-10)

11)

OR
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Your team member makes sure:

- the child stands flatfooted with the knees fully extended

- the back of the heels, calves, buttocks, trunk and shoulders
all touch the vertical surface of the measuring board

- the mother Keeps the buttocks, trunk and shoulders flat and central.
Bring the movable sliding piece headboard to rest firmly on the

crown of the child's head. Position the child's head so that the
eyes are pointing directly forwards i.e. Frankfort's plane is now
parallel to the head board.

As in (a) 7-10 (length)

NOTE: If the child's height is 77.5 cm or less, you must measure
length instead.

Request the mother to strip the child in preparation for weighing.

Repeat the height measurement a) on another child in the household
if selected for this; b) on the mother.

(c) Weight

1)

2)

4)

N
—

Have the child fully undressed by the mother (or substitute). Get
the mother to hold (or keep holding) the child.

Suspend the Salter Scale from an available crossbar (e.g door frame)
or from a pole held by two assistants. The top of the scale should
be at standing eye level.

Calibrate the scale with attached hook (and any accessory of
significant weight) to the zerc point, using the scale screw.

Standing in front of the child put your arms through the leg holes
of the salter pants and draw the legs of the child through these
holes. Make sure the slings are IN FRONT OF THE CHILD.

Get the mother to carry the child (with pants attached) to the
scale site.

Attach the sling (which is in front of the shoulders) to the scale
hook: the child still being supported by the mother. Lower the child
fFirmly, bul gently to allow free suspension from the scale. Check
for a few seconds that the child is positioned safely.




Read Lhe scale face Lo the nearest 0.1 Kg only when the child is
reasonable still and Lhe needle is stationary. It may be necessary
to wail a minute or so.
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Mhen you are satisfied the value is stable, record it in the appropriate

boxes on fovm |,

Keeping the vecorded numbers in mind ook again at the scale value.
Result
(a) Difference no more than 0.1 Ky - complete the procedure
(b) Difference 0.7 ¥q or greater - ash yourself
i Is it a reading o recording evror? - correct jt,

i Ts it due Ly oanother reason?  Such as, child not suspended
frochy or waving, « Decide which measure 1s valid and/or
repeal 1 uncertain,

Hotes on Heighing
(1) I it iy impossible for child to be fully undressed,
weligh an equivalent amount of clothing and subtract this

value,

(2) 1f child urinatesdetecatng dmting the procedurs, do not
Cease procedinme untbess child s mduly restless.,

(3) If the seale pointer beens cwinging greatly even after

Tarminntos and Uhe  ni g remains very restless, remove the

scale and ropeat later.



(d)
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LEFT MID-UPPER ARM CIRCUMFERENCE

Position at time of Measurement

The mother sits comfortably on a chair, ledge or similar suitable site.

The child is held, facing frontwards, by the mother on her lap. The
child's Teft hand is qgrasped gently but firmly by ihe mother's right
hand and placed on the child's Teft hip, so Lhat the child's elbow is
flexed at about a right angle.  (See diagram)

You sit or crouch to face the child's left side.

Procedure

1) Gel the mother (or substitute) te bave the child's lefl arm and
shoulder.  (This may be done immediately after the height/Tength
measurement. conpletion).

2) Ensure suitable positioning of child, mother and yourself (sec above).
Be condfortable.  The child's Teft arm should be relaxed with his
(or her) elbow point and should Lip facing you.

3) (a) Hold the widened part of the 7erfas Lape so that the ball of

your Lhumb i< over the tape window.

(b) Use this thunb o identify the posterior Ltip of the acromion
process of the left <oapula.

(c) Straighten the tape down are and note distance Lo nearest
cmat the efbow point,

(d) Halve the distance and mert o horizontal straight line across
the avm corresponding to your rvesult,

4) Loop the tape around the Teft upper arm and thread the narrower free
end thvough the slot from behind, Have the window face your line
of vision,

5) Pull the di<tal end of {he tape,until fivm but gentle and uniform
contact iu made with the avm circumtorence <hin surface at the
marked midpoint. Do not compross the sofl tissues of the area.

6) Use your thueh aped indes finaer of the ight hand to fix the position
of the tape af 0o Junction with the wiot oo diagram) . With the
tape Dixedy chech AULCTHE HAY APOHED TiE ARY CIRCUMEERECACE for proper
tape alignment and tension,  Adjust where vequived,

7)  Read the value indicated between the opposing arvows to the nearest
0.1 cm. '

8) Record the arm civcumference value c¢learly in the appropriate boxes
on Form 1,
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MOTE: Arm circumference of babies (children under 6 months)

- The arm tissues are often flabby and it is difficult to maintain
syitable tension avound Lhe arm,

- e upper arm s difficult to keep still. Thus modifications
with these children arve:

(1) Have the mother  hold the vut the baby's hand so that the
arm is away from the side and steady.

(2} Chect Lapir tension around the arm at least twice, before
reading the measuve.

(3) After the poasure is called out, recheck tension a further
time beoping the tape fixed at the same value.

(8) TRICEPS FATTOLO THICEUESS

1) This dive t1, tellews the left mid upper arm civcumference.  The
positioning 14 the some,

2) Mign o leng pencil or equivalent divectly up the back of the upper
armt from the clboe point, Mark along this line at the reqgion of the
mid-uppior wars veeviously made for the arm circumference. The two
Tines should cross at an right angle.

Lo
L

Standardize your coliner to zero if indiceted and pick it up with

yoi vight bt Do not shiow Lhe open Jaws to the child,  P'tace the
Jett thueb and indev tineer about O on oapart* se they are 1 cm above
the mid apper avm point and in Tine with the just completed mid-line
mark . Gently but Cively pick upoa fold of fat at this site (sce
diagran). Do not pinch anderlying miscie nor only the skin (it hurts!)
- Chesb the ciild's expression,

4) Lift the fatiold enouah to clear it from underlying tissue felt
deeply wiln your tingertips.

h)  Apoly calip Jews dust below the pinch to the part of the fatfold
al tho il e g point with Ui jaws meoting in the plane of the
marted wid Tine.  (Phe usper sarain of the jaws <hould be no closer
than o bedow the fincer aned thelbo tn Jaws placed at the same
depth o Lhe pinch but about 1 cm dovar Lhe arm,)

6)  From the onset of gaw aprlication wail for 2 seconds {e.q. count
one thoosand, teo thegoand), At the wave Hime you will note the
dial andicato b o cycacang o Tittte . beac bty attor these 2 seconds
pead and cat D oot o vadne o the neavest 507w himeter, See
reading and recarding metbods,

Alhe distance apart may be adjusted to accomodate the fatfold.



8)

9)

NOTES

Reading

Remove caliper, keeping the left thumb and index finger
gently in position.

four team member records the value and calls it back to you.
Check that it is correct,

Feapply the calbinor at Lhe same <ite and repeat(6) -(8). Do
not o this G child is noticably uncomfortable due to the
procedure,
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- Depending on vour case of ddentifying the fatfold, confidence

in Jaw positioning and child cooperation, step (6) may be
vepeated 2 or 3 Limes before a consistent reading is called
out,

- dhe fivst calle b vatoe s weitben above the appropriate boxes

for triceps fattold on torm T oand the second called value

below. Record the mean of the twn measures wilhin the boxes.

DO HOT erase nov cross out the other two recordings.  Be
honest. Wooexpect some varialtion in this measure.
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APPENDIX 1

CORRELATIONS BETWEEN ANTHROPOMETRIC MEASUREMENTS

Using the data from the Liberia survey, relationships between anthropo-
metric measurcments were determined according to:

1. Measurements of children at two age ranges; 6-23 months and
24-59 months.

2. Compdarisons between mea<urements of the child and mother in each
family.

Tables 5A&55  show a matrix of first degree function correlation coefficients

(r values) between the measures and indices.

Strong correlations for child en are arbitrarily defined as .70 and above,
or 50% of the variation in one ne.sure is accounted for by its regression
on the other (cocfficient of determination).

For child and mother comparisons o high correlation is more difficult to
define as the mea-ures are wore independent than for children.  For example,
in children one would capeci one measure to vary In the same divection with
the other. Thus as a child's age increases, height, weight, and other measures
usually increase, but not neces,arily that of the mother. An r value of
0.1 or more indicates a signiticant correlation at the 0.2 0,01 level for the

nunber of measures selected., tal the actual correlation is weak.,

CHILDRLN AGED 6-23 MOHTIS

Measures
One of the strongest correlations is thal between weight and height

(r = 0.88). This is to be expected as the bony skeleton contributes greatly
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to the weight of a child. Both arm circunference (r = 0.76) and arm muscle
(r = 0.71) show important correlations with weight, which is also to be
expected.  The high r value between arm circumference and arm muscle area

(0.92) suggests that the former measure gives a good indication of muscle bulk.

Indices
The correlation between arm circumference for age and weight for
height (0.74) suggests that AC/A or a similar arm circumference index could
be used to assest the more acute types of PCM when weighing scales are not
available.
The relationship between arm circumference and arm muscle area for age

is high (0.91).

Maternal
A significant correlation (r = 0.2) is apparent for height comparisons.
However, the coefficient of determination is only 47 which suggests that only
a very smail variation in height for age of the child can be accounted for
by maternal heiaht.  This i5 perhaps important evidenoe to indicate that
the genctic factors determining stunting in ycung children are weak and far

less imporcant than envirommental ones such as nutrition and health.
CHILDRLI £4-59 Monihe

Ciild Meanures and indices
The important results discussed are in general similar to those
in the younger childeen.  The correlations including arim measures are however

a little less perhaps because these . casures vary less with increasing age.



CORRELATION COEFFICIEMTS FOR ANTHROPOMETRIC

1ABLE 54

MEASURES AND INDICES - CHILDREN 6-23 MONTHS - LIBERIA

Wt
Weight
Height/Length .3B*
Arm circun. LT6*
Fatfold .34
Arm fat ares .53
Arm muscle arca  71%

W/H
Weight for Ht.
Height for age L2
Arm circ. for age./74*
Fatfold for age .51
Arm fat for age .65
Arm muscle for .62

age

*r value equal or wmore than 0.70

CORRLEATION COLFFTCIENTS FOR ANTHROPOMETRIC
MEASURES AND THDICES - CHILDKREN 6-23 MONTHS AND THEIR MOTHERS

Child

Weight for iit.
Heighe tor age
Arm cire. for aye
Fatfold for aqge
Arm tal for age

Arm muscle for age

Ht

.50
.13
.28
.51

H/A

.53
.22
.35

.51

LIBERIA
Height Arm C.
.00 .07
.20 A
.09 .12
.07 .01
.08 .06
7 .13

AC

.51
.75%
L92*

AC/A

.53
.75*
o1

FF

.95%
.13

FF/A

.95%
14

Maternal

Fat F.

.04
12

AF

.43

AF/A

.43

Arm Fat

.04
2
.08
.10
L1
.04
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AM

AM/A

Arm Musc.
.06
.03
.09
-.08
-.03
14



TABLE_55

CORRELATION COEFFICIENTS FOR ANTHROPOMETRIC

MEASURES AND INDICES - CHILDREN 24-59 MONTHS - LIBERIA

Wt Ht

Weight
Height/Length .86*
Arm circum. .69 .42
Fatfold -.09 -.13
Arm fat area K .01
Arm muscle area .28 .52

Wi H/A
Weight for Ht.
Height for age .09
Arm circ.for age .70* .34
Fatfold for age .43 -.08
Arm fat for age .56 .04
Arm muscle for .48 .39

age

AC

.38
.62
.84%

AC/A

.43
.65
. 80*

*r value equal or more than 0.70

FF AF
.94*

17 10
FF/A AF/A
. 94*

S 10

CORRELATION COEFFICIENTS FOR ANTHROPOMETRIC
MEASURES AND INDICES - CHILDREN 24-59 MONTHS AND THEIR MOTHERS

Child

Weight for lit.
Height for age

Arm circ. for age
Fatfold for age
Arm fat for age
Arm muscle for age

Height
.02
16
.04
.01
.02
.04

LIBERIA

Maternal

Arm C.
.20
.14
.23
.02
.09
.24

Fat F.
12
15
.15
.16
.18
.07

Arm Fat
.10
15
L5
.10
13
1

AM

AM/A

Arm Musc.
5
.08
7

-.10
-.03

.25
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APPENDIX J

AREA

DISTRIBUTION TABLES FOR ANTHROPOMETRIC INDICES

RURAL LIBEFTA,

HEIGHT-FOR-AGE

Percentage of Liberia Survey Population
by % of NHAS PReference Heipht-for-Age Median
by Ecologicul Areas
Percent of i{AS Heference Median

< 83 85-.89 90-9h 95-99 100t Total %

Agricultural 3.4 16,0 ho,> 30.8 9.8 100
Semi-Hemote 5.k 16,6 ks, 6 2L.2 8.2 100
Total Agriculture 3.8 16.1 hi.1 29.5 9.5 100
Large Rural 1.5 16.6 39.5 35.8 10.6 100
Urban 3.9 1.6 29.3 37T.T 21.5 100
Concession 1.3 11.2 39.2 35.8 12.5 100
Totul Non-Agricultural 2.4 11.3 3h.1 36.6 15.6 100
TOTAL COUNTRY 3.4 14.8 39.2 31.5 11.1 100
WEIGHT-FOR-HETGIT
Percentage of Liberia Survey Population
by % of NAS Keference Weiprht-for-fHeight Median
by Ecologleal Arcns
Percent of NAD Reference Median

AREA < 8o 60-84  65-89 90-94 95-99 1004 Total
Agricultural 1.6 h.3 10.9 18.3 22.6 e,z 100
Semi-Remote 1.2 5.k 1.8 17,7 19.1  ks.2 100
Total ngricultural 1.5 k.5 11.0 18.2 1.9 k2.9 100
Large Rural 2.2 2.3 12.8 21,1 21,0 Lo, o 100
Urban 2.1 2.6 10.9 18,1 ?1.0 hy.3 100
Concension 1.0 3.7 8.8 19.6 23.0 L3.9 100
Total Hon-Agri-

culuural 1.8 2.8 10.8 19.4 21.8 3.4 100
TOTAL COUNTRY 1.6 4,0 10.9 18.% 21.9 L3.1 100

X

N
2031

500
2531

265
387
296
948

3479

2022
k98
2520

265
387
296

9L8

3468
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APPENDIX J DISTRIBUTION TABLES FOR ANTHROPOMETRIC INDICES

WEIGHT-FOR-AGE

Percentnge of Liberia Survey Population by
% of NAS Reference Weipht-For-Age Median
by Feologlcal Areas

Percent of NAS Reference Median

AREA <60  60-69 7T0-T9 80-89 90-99 300+ Total % N
Agricultural 1.8 5.3 17.7 32.4  25.5  17.2 100 2031
Semi-Remote 0.4 9.2 19.6  32.4 23,2 15.2 100 500
Total Agricultural 1.6 6.1 18.1 32.4 25.1 16.8 100 2531
Large Rural 0.4 L,2 17.0 33.3 25.8 19.3 100 265
Urban 0.8 k.6 12.9  23.5  30.5 27.7 100 387
Concession 2,0 18.56 30.7 25.0 23.7 100 296
Total Non-Agricul-

tural 0.k 3.7 15.8 28,5 27.5 2.1 100 948
TOTAL COUNTRY 1.2 5.k 17.5 31.3 25.8 18.8 100  3h79

AR CIRCUMIERINCH-FOR- IETGHT
Fercentage of Livertia Surver Population by

# of NAS Keference Arm Circunferencr-Fer-Height Median

by Yecolapical Aroas

Percent of NAS Eeference Median

AREA < 80%  BO-fh. By-6y 90-yh ©6-100 100+ Total 5 K

Agricultural 4.3 1.9 15,1 2203 220k 27.9 100 2031
Seni-Renote ko2 8.4 13.0 2o 250k 26,2 100 500
Total Agricultural .3 8.0 ho7 2208 23,0 27.6 100 2531
Large Rural 3.h 6.k 14,0 26.8 18.9 30.5 100 265
Urban 1.8 5.7 12.1 24.5 20.h 35.56 100 387
Concesslion 0.7 h.oh 12.2 19.9 25.71 37.1 100 296
Total Noun-Agricultural 1.9 5.5 12.7 23.1 21.6 13h.6 100 948

TOTAL COUNTRY 3.7 7.3 1k,1 22.8 22.6 29.5 100 3Lk79



APPENDIX J  DISTRIBUTION TABLES FOR ANTHROPOMETRIC INDICES
RURAL LIBERIA

FAT FOLD-FOR-AGH

Percentage of Liberia Survey Population by

Ly Ecologlcal Areas

Percent of NAU Keference Median

AREA { 60 6u-7y  H0-yu J00-119 120+  Total %
Agricultural 18.8 35.9 26.3 12,9 6.1 100
Senl-Remote 15.8 36.6 31.6 11.6 et 100
Total Agricultural 18.2 36.1 27.3 12.7 5.7 100
Large Rural 1h.0 39.2 ‘6.0 15.8 k.9 100
Urban 18.1 k1.6 2h.8 11.1 L.k 100
Concession 19.¢ 3P, 2 29.4 7.1 5.4 100
Total Non-Agricultural 17.5% 39.9 26.6 11.2 4.8 100

TOTAL COUNTRY 18.0 37.1 27.1 12.3 5.5

100

N

2031
500
2531

265
387
296
9La

3479
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CENSUS CODE

02-1-05

03-1-08
03-1-09
03-2-13/17
03-3-11

04-4-03

05-4-04
05-5-11

07-4-03
07-5-03
07-6-03

09-2-0
09-2-0

08-1-06
08-1-07
08-2-
08-2

11-4-04
14-5-05

APPENDIX K

LISTING OF SPECIAL ARLAS WITHIN SURVEY UNIVERSE
NON-AGRICULTURAL (RURAL)

COUNTY

Bong

Grand Bassa
Grand Bassa
Grand Bassa
Grand Bassa

Cape Mount

Grand Gedeh
Grand Gedeh

Lofa
Lofa
Lofa

Maryland
Maryland

Montserrady
Montseyrado
Montserrado
Montserradc
Montserrado
Montserrado

Nimba

Sinoe
Sinoe
Sinoe
Sinoe

LARGE RUKAL POPULATIONS

DISTRICT

Gbarnga

District !
District 1
District 11
District il

Robertsport

Techien
Webbo

Kolahon
Yoinjamma
Zorzor

Harper.
Harper

Careysturg

St. Paul River

Manba-¥aba
Manba-Kaba

Marshall City
Marshall City

Sanniquell ie

Greenville
Greenville
Greenville
Greenville

CLAN/LOCALITY

Jorquelle (Gbarnga)

Lloydsville ierritory
Owensgrove Territory
Edina/Kingsville
Hartlandsville Territory

Robertsport Municipality

Techien Menson (Jwedru)
Yvaghe Town

Tahamba (Feya Pice Figld)
Upper Worker {Yoinjamma)
Gizzima (Zorzor)

Rocktown
Whole Graway

all

all

Charlesviile Town
Lloydsville Town
Mar<hall City
Schiefflin

Sehyi (Sanniquellie)
Lexington

Louisana

Greenville
lurryville

TOTAL “102860

pop.

6115
2511

55069
1683
1657

2597

4051
1631

2470
5599
3564

1900
1628

13139
21870
7356
123
751
2359

6349

408
248
7558
921

NO. OF
SITLS
SELECTED
(1)

(1)

(1)

(1)
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CENSUS CODE

02-4-09
03-3-12
04-2-05
09-2-01
09-2-04
01-1-10
10-6-02
10-6-04
10-6-04

11-4-05
11-4-05

CENSUS

01-4-09
03-3-13
04-2-05
01-1-10
01-1-10
02-4-01
10-5-01
07-5-01
11-4-05

14-3-02

APPENDIX K

LISTING OF SPECIAL AREAS WITHIN SURVEY UNIVERSE
NON-AGRICULTURAL (RURAL)

Copt

(o1d)

(o1d)

URBAN POPULATIONS

(excluding Monrovia proper and Buchanan)

COUNTY

Bong
Grand Rassa

Grand Cape
Mount

Maryland
Maryland
Montserrado
Montserrado
Montserrado
Montserrado

Nimba
Nimba

COUNTY

Bong

Grand Bassa
Cape Mount
Mentserrvadp
Montserrado
Montserrado
Montserrade
Lofa

Nimba

Sinoe

DISTRICY

Salala
e, 3

Porkpaa

" Harper

Harper

Klay

fonrovia
Honrovia
Monrovia

Sanniquellie
Sanniquellie

CLAN/LOCALITY POP.
Zarwiakomu/Bong Town 7537
Tubmanvilie 3582
Sokpo/Mano Rivér 7888
Cavalla 1198
Harper Munic 10333
Senieh/Tubmanburg 19992
Paynesville 8907

. Gardnersville 5904
Congo Town 18395
Camp 4 11724
Garper 4705
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NO. OF
SITES
SELECTE

(1)
(1)

(2)
i

1)
(3)
(1)

TOTAL " T00174 (1)

CONCESSION POPULATIGNS

DISTRICT

Salala
Mistrict No.
Porkpaa

Kl ay

N l :])—"

Kakata
Firestone
Voinjanma

Sanniquellie

Juarzon-Sub

CLAN/LOCALITY POP.
Zarwiakomu (Mine) 4203
LAC (Gbuglay) 7637
Sokpo/Mano River 3089
Senjeh (LMC) 3404
Senjeh (Goodrich) 6401
Dinning-TA (German Camp) 2488
Firestone Division (#1-#45) 50801
Bondi (Lisco-New Kpademai) 2056
Yarmien (Lamco) 10576
Wedjah AFC) 1822

TOTAL™ 92477

NO. OF

SITES

SELECTE!
(1)

(1)

(1)
(6)

(1)

" (10)



CENSUS CODE

02-1-26
02-5-04
02-5-06

03-2-02
03-2-03

12-al1
06-1-04

07-1-01
07-1-02
07-1-04
07-1-07
07-2-02
07-2-03
07-2-05

14-1-03
14-1-08
14-1-09
14-1-11
14-4-03
14-4-04
14-4-05
14-4-08
14-4-10
14-4-20

APPERDIX K

RURAL AREAS NOT INCLUDED IN SURVEY UNIVERSE

CONSECUTIVE REMOTE AREAS

(From National Rice Survey)

COUNTY DISTRICT CLAN
Bornig Gbaranga Yaindawoun
Bong Sonoyea Menquelleh
Bong Sonoyea Wallahun
Grand Bassa  DT2. Boe-Glahn Chan No. -1

Grand Bassa  DT2. Boe-Glahn Chan No. -2

Grand Bassa  al) all
(River Cess)

Maryland Barclay Ville Wedabo

(Kru Coast)

Lofa Bopolu Bartee

Lofa Bopolu Bokomu

Lofa Bopolu Goe

Lofa Bopolu Tawala-Ta

Lofa : Gbarma Jawajeh

Lofa Gbarma Tongail

lLofa Gbarina 703

Sinoe Bloni-Singe Lower Kabour

Sinoe River Totoe-Grand Sanquin
Sinoe Bloni-Sinoe Totoe-Little Sanquin
Sinoe River Upper Kabour

Sinoe Sinoe River Bokon Jaedae

Sinoe Sobobo Braoh

Sinoe Sinoe River Drapo

Sinoe Sobobo Lower Jadapoh

Sinoe Sinoe River Nanakru

Sinoe Sobobo Upper Jadapoh

TOTAL

PoP.

3025
4171
2335

1140
1426

25176

4627

3204
4086
4301
1176

385

180
2800

435
233
315
192
1160
596
229
2326
832
1142

65493
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APPENDIX K

LIST OF AREAS TAKEN FROM THE SAMPLE TO DESCRIBE REMOTENESS

COUNTY SITE
#
Bong 3

1
13
15

Grand Bassa 21

2
[

24
25

Cape Mount 28
29

Grand Gedeh 37
' 38

Lofa inl
4z
44
47

Maryland 55

Nimba 71

74
76
80

Sinoe 82
84

LIST OF SEM{-REMOTE AREAS FROM SAMPLE

DISTRICT

Gbarnga
Gbarnga
Sanoyea
Salala

Humber 2
Number 3
Humber 3
Number b6

Garwula

Garwula

Webbo
Webbo

Kolahun
Kolahun
Kolahun

lorzor

Barclayville

Bahn

Sanniquellie
Karnplay
lappita

Sinoe Riye/Sobo
Juarzon

CLAN

Panta
Wolota
Sanoyea
Lorlah

Goingbe
Gorblee
Zeewein
Grand Colla

Vaikonnah

Mannah

Deabo
Tuobo

Tangia
Tangia
Wuah
Gizzima

Flenekpo

Butulu

Gbain
lor
Quellah

Wolee
Heo Jah

MAJOR LOCALITY

Dinanai
Mining-Ta
Momokawe-Ta
Quoi-Ta

Gleebeh Town
Zua Garblee
Joe Town
Gbui Gbah

Laway
Freetown

Parke
Tumake

Kporculor
Kongbarma
Koinuumumu

Yanlor

Mission Fleken

Beeplay
Bartuahplay

Soepa
Guagortru

Mensannplay

Kanja Town
Sargbeh
TOTAL

# OF CHILDREN
IN SAMPLE

13
30
14
30

23

5
17
30

20
10

30
15

30
30
30

30

30
30
30

30

500
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