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9 rp VDJUTI )Ij 

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

;e pe. of acute, chronic protein-calorie malnutriLiui,
.alenrce 


ill-; o,, in Idren yeirs old, the rural areas of Liberia... i ci 0-5 	 in 

in add,;,n, certain larger counties and ecological areas, (e.g. traditionai 

o,.icul Lure) are described separately. Comparisons within the country are
 

tssenLial to identify priorities for areas as well as certain population
 

iroups for remedial prograis.
 

Prior Lo 	the present survey, a few reports on the nutritional status of
 

the Liberian population were restricted to certain parts of the country
 

or i.r Hot fully reprc.q. ative 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
 

,'rvoy provi dad important, and at times, unique information on nutritional 

tatus 

The results indicated that "Liberian children were understatured and 

,nderweit when compared with various standards...children appeared to do 

QI! ,:. 6-8 months of age, if breast fed, but thereafter growth begani Lo 

plateau due to lack of sufficient calories and protein in the diet." 

\:pproxiima L prevalence estimates of ialnutrition for 600 Kpelle and 

iiu ch ldUn from this survey revealed the following: 

151 of infants and 30 of children 1-5 years had long term chronic 

i t i -,iWo Y malnutrition, (PC.).:W 9 


2. 1 1 nof infants and 25Z of children 1-5 years were underweight for 

+ige, and 

1 



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

All th , ,,r,,tes were based on reference data from the USA
 

- ed to 1, cr ir the report.
 

(,ronic tU 1 (alsu cermed chronic undernutrition or stunting) indicates 

L.l.ia malnutrition of both calories and protein has been present for at
 

Ieast 6 months and often much longer. Retarded skeletal growth is a
 

valuable indicator of this condition, particularly inyoung children (2,3,4).
 

Acute PC ,IindicaLeS the deficiency is of recent onset, in terms of 

weeks to a few mu=% and is estimated by comparing the weight of ah:,, 

child with thal expecind for the same height. The highest prevalences of 

acute PCM occur in cenditions of acute food shortage such as famines (5). 

PCM may also be assessed by comparing the weight of a child with that 

exoected for the same age or by using arm measurements which include muscle 

ani fat, A child wii. chronic P(M may nr may not be underweiqht or have 

arm, iuscle or tat. wasting (6). 

The problem of wndernutrition in Liberia was demonstrated as early as 

1948 (7)and dic issed at: various conferences (8,9). The association with 

luod-availability, pract:ices and taboos, morbidity and socio economic status 

.,-:pi'ent,, - nt clearly (quantiti-n. Wue high mortality rates of 

infants (approximately 137 per 1000 live births) and 1.4 year old children 

/;ppro;<imately 16 per 1000 per year) (10), indicate that rmalnutri Lion may be 

An important con tributory factor (11).
 

In 1975, the Ministry of Health and Social Welfare, Govern:nent of Liberia,
 



GJL) required rapid national information to determine the extent of
 

the country. Such informat'a­
,ir tiinn and 	 whern this existed within 

' 1. (euse' s a guideline for developing appropriate programs, where
 

:ui J (1?
 

I a re jlt of a request from the Government of Liberia, a representative 

from t , Center for Disease Control (CDC), Atlanta, Georgia, USA made a brief 

site % sit iv June 1975 and the concept of the "simplified assessment' 

approach was presented. n August 19Y5, the UCLA Nutrition Assessment Unit 

was given the responsibility of assisting the GOL to do the survey. A 

l. iberi aNwutrition Status Survey protocol was prepared by UCLA using the 

NLepal 	experienry by ClC as a ,lqjideline. A site visit to Liberia by UCLA from 

October 19, 1975 was required to clarify the Government ofSeptem ber 20 to 


Lib ri rPqu assens content ond logistic and budgetary needs.
r survey 

With, the assi st.nce of the GO.., ISAI U and UCLA. the training was done from 

iMLUibL"r 4-40, 1975 and Jannary 8-19, 1976 and the field survey from 

,Janndry '0 to Mtrchl Y5, 19M 

I e Minit, if lealth and Social Welfare, Government of Liberia, after 

use concep'. ofconsultat ion with Liber ian and other experts, decided to the 

"simplifi ,d ,q'nes5.,ment. of nutrition status" (13) as the basic methodology 

to sat isfy the ;vernient'K eq en,.. his , 'li2 pcimorir y on anth pompli , 

selected clini(al siyjn and hemoqlobin enimaLi oiof tgu! roup, such as 

Voung nildren and MOLhUe'; , who represent the greatest "at, risk" qroups for 

malnutrition (14). It also relics on ,duua t. sampling procedures ano 

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, 



,uraLion, validity and feasibility for a represcn tative adequate sample oF 

An,"whole count.ry. 

N vie: of the r.coundaLiUII fru:i the initry of let, th and Social 

;.1 ate. Gom r, :,,t.o f LiL rin, and Africa !nurpau/P1LP,cort a.inf othetr 
i/d.caloc w.a ;n included in Lh, ,u .yi'on a Liwi, t:Iiin ;, These 

WI M ;ocio o lwic nti., , banita co,, qulil tiv (,d c, =':ud, -. fo ,pLion,
 

methods of foedi ng', health aLtenLdanca , mortality and pre\'alucce of parasites.
 

1he naL.ure of 11_ info rswLion c.1 en cd was monre S leutive, the MOe's much
 

fcwcr and .A ;i*.vi :4Ni, r n.,di f ul L than tKP " iwpl ii ,d a ,us.ne t'' . 

lhe daNd, nev,. I IH ay provide cluns rua rdinj :n., oi t _hefucLurs 

ass a. L,! wi PId v lorwuat of protein.calorie M:,A rlti.riion. 

The subsample description and 

report. 

T analysis will he presented in a separate 

http:count.ry


PVCKGROJND INFORMATION 

miles and is
lhe Republic of Liberia has a land area of 43,000 sq. 

coastal, tropical rain forestq: graphically divided into three zones: 


one inner Guinea liighlands. 

Cape Mount,The country has nine counties; of these, five are coastal: 

Bong, Lofa,Grand Bassa, ontserrado, Sinoe and Maryland; and four inland: 

rimba and Grand Gedeh. They are divided into districts, and districts in 

turn, are divided by elans/townships. 

The total popul ation from the 1974 Census of P'opulation and lousing is 

oifwhich, aiut 12. reside in Monrovia proper and Buchanan. The1.5 million 

natural increase has been estimated at 3.9 for the whole country; 1.7Z rural 

and 7.0, for major urban. the latter figure due to Prban-rural migration (15) 

The 	 overall population deusity is about 35 persons per sq. mile. This 

secilOis of the forest
.drvie, ,reaLly !turoui ult. the (ountry in tha t large 

in Lofa Counlty and southeatern par:ts nf Liberia are practically uni nhabited. 

Wit1(1ie are nllero;uS Lr ih t.hrou(how:t. Liberi ,a;nine of these: Lpell:, 

Bassa , iio , Kr , ManO, ( o1 a, Ihiibo, Loma and K ahi compriise 83, u the Lotal 

nume' ou:;s, cump cininjpol)il]ad ion. lie L),lellu: aid LBi d ci bribes are the IIOSt 

23,:1 and 10 respectively (15). 

Most of the population works by subsistence agriculture. Although aid]f 

of the lan(d area has been farmled, only a simai ll piortion (57) is farmed each 

year due to sllifling cultivation techiques (16). Rice is by far the most 

important staple, being grown in over 90, of the agricultural areas of the 

country. It is usually harvested late in the year. Almost hal f the country 

(17). Despite this, pruductionproduction occurs in Bon and Nimba Counties 
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is inadequate to satisfy demand, so approximately one-quarter of all rice
 

consumed is imported.
 

Heavy rainfall and high humidity favor insect vectors of disease,
 

.aler-bc-ne and other intestinal parasites (18). Fie major causes of death
 

are malaria and gastro-intestinal disease. Other significant causes of
 

death and morbidity in infants and young children include pr maturity, 

measles, respiratory infection and tetanus. Poor sanitation may 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 mtay 

be at times, as little as 50 of the expected intakes for proper nourishment (1). 

Although breastfeeding usually continues well into the second year, weaning
 

foods may be limited to rice water or poun(ed rice (19). Rice water may be
 

contaminated, leading to gastro-intestinal disease. Children are often not
 

fed when they have diarrhea or Never (1). This further compourds the problem. 

Variou, Laboos involving eggvs and certain meat s may cont ribute t tthe prnblem 

although, more sirnificantly, the amount of available animal prot.ein is
 

limited due to the small livestock population and underutilizat ion of inland
 

fish potential. There isno local production of milk.
 

It is suspected t.hat if ufricient food were produced 1' impor tedeven or 

in Liberia , inadequate dist ri bution and use of resources may still perpe tua te 

PCM, pirticularly in small children (16). 

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

with serious nutritional problems. In Maternal and Child flealth Clinics
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throughout the city, the appearance of kwashiorkor and marasmus is not
 

unconlon, particularly in very young children who are bottle-fed well
 

r (re the child reaches six months of age (19). Inadequate amounts of
 
' 


mtnl p,)wder 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.
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1". 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. Weight-for-Height (W/H) 

3. Weight-for-Age (W/A
 

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 dnd the actual values 

in Appendix E. This reference data does not necessarily mean a specific 

"standard" of ideal nutrition; it simply coipares the results from populations 

with reasonable health and nutrition backgrounds (20). Ho 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-cal led "elite populations", have siiili lar 

anthropometric values to those in more industrialized al&eas 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 aiccording to age (or height) 

and in general, corresponds to the Ist to 3rd percentile level of reference 
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distribution. This means that any result below the cut-off point is 

equivalent to the lowest 1-3 % of the reference population. Both the reference 

,altos and the percentage cut-off points have been used in large surveys in 

,Wrica (eg. Sahel) and elsewhere (Nepal, Sri Lanka) particularly by the 

Cent.er for Disease Control (5,22). Past experience enables this survey 

to prescnt a clearer picture of the significance of malnuttition prevalence 

estimates based on anthropometry. 

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

with their meanings are listed in Table 1. 

TABLE I 

ANTHROPOMETRIC INDICES IN YOUNG CHILDREN 

CUT-OFF P01 N 
PEFERENCE VALUE 

"INDEX 	 ,' MEDIAN PERCENTILE* SIGNIFICANCL* 

1. 	 H/A 90i 1st Chronic Protein-Calorie
 
Malnutrition (FCM,
 

2. W/H 80 ist 	 Acute PC.1 

3. W/A 80% 3rd 	 Coiiibination Acute/Chronic PCM 

4. Ai/A 82.5, 1-3rd 	 Arm Soft Tissue Wasting 

5. AC/H 851 3rd 	 Arm Soft Tissue Wdsting 

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

*Approximate percentile, due to some vaiiation according t(o age. 

**Interl)retation of a value below the cuL-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 areds of the country and selected
 

groups It also permits investigation of issociated factors, such as
 

occupation, with PCI. More complete distribution tables are presented in
 

Appendix J to give a fuller descripti ,iof the data.
 

ANTHROPOMETRIC INDICES
 

Height-for-Age (Il/A) 

This is the only inuex used in %he survey which identifies chronic
 

PCM or "stunting" of growth. Stunting ml be considered as an end result 

of cumulative episodes of nutritional in.ilts (eg. due to infection, inadequat 

food) with failure of "catch up" in linear growth of bones (23). Lven in the 

multi-tribal situation in Liberia, where differences in adnlt height occur, 

the effect of undernutrition and ponr health is most likely the strongest 

factor which determines stature in young children (21). 

Weight-for-Height (WiN)
 

This estimates acute PCM, tat is receLt. body wasting, based ol
 

the principle that the taller the child, the Wi:avier he or nhe should be. 

Nutritionally labile tissues, mainly muscle and fat are cowp,,red with the 

more stable skeletal measure of SLatLure. [ecUSO this to 1 Hi br-h1 is 

unaffected by di.rferences in agie, the W/l index is par'Li lrl, useful when 

correct ages are often difficult Lo deLern 2 accurately. 

lieight-for-age and weight-for- height indicate difterenL duration, ol 

PCM and their results may be linked for each individual child in a useful 

classification (24) : 



Height-for-Age 

(%of median reference) 

Normal Mi l d Moderate Severe 
954 90-94 85-89 85­

,= NbrIItma 904S- Norma ------------- Stunting-----­
"O1 to Mi d 

- d 80-89 
o Eo1 4-

|1-4. 

Hodera te 70-79 
. . .. 

Was ting ------­
. . . . . . 

S ttun ti ng-----­

4 'vere 70- Wastirng 

The fol lowing categories of nutri Li onal status may thus be selected: 

jutritionial Status _leiq_L-for-Agje Wei.jjt-for-leiht 

Norma 1 tr ittuion Norma I No rma 1 

Acute lJndernutr i Li on Norma l Low* 
(Wasting) 

Chronic Unlernutri Lion Low** Normal 
(Stunt ing) 

Lonctirrenld Ac uLe and 
Chroni c Urndernu h.ri t i oil Lowk * Low*
(Wast iog 7, %tuntinrg) 

*IPefind (is less than 80 of reference median weiglht-for-height (24) 

**jDefi ned as less than 90, of reference median he i ght- for-age (24) 

Where Hie proval .icepercentage of: low weifght.-for-height is very small, 

Lhis foriii of p, centiat. ion may not -lways be r:(ttjired. 

!jh_-T_- -Ag._ (W/A) 

Thi, meiFsIre (oees n1ot dist.i iguish bctween the relaLive coilbtx i butions 

of skeleton and stof, tisue bulk to weihtL. A child ;.h low W/A thus may 

be short and we1 I-p',opiortion(1, or be taller, but, asted. W/A however, is 

the usual arIt.lropomlietric leasure for tfrowth charts arid routine clinical 
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assessment, so that comparisons may be made, where required, between clinic
 

attenders and the general population.
 

Arm Measur2ments
 

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 difts'ent aspect of soft 

tissue than weight alone,ie. that of muscle and fat on a single site W 

the body. A key clinical sign for undernutrition is thin limbs; 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. FaLfold 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 ensur, relial)i1ity. 

Arm circumference-for-height (AC/Il), like , ight--or-hei ght (W/H), is 

"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 

over thisto estimate nut:ritio nal sLatus is the refererce values vary l it.le 

age range. Arm circumference for-age (AC/A) was used on this survey because 

ages were carefully determined and children under one yat wore also measured. 

Arm muscle and armtfat area may be rcalcuiLaed usirq a simple formula 

incorporating arm circumference and triceps tatfold (25). UPi same cauLiont musl 

be exercised for the arm fat area as discussed under fatfold measurement 

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

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).
 

ANEI A 

The percentage of anemia in young children used an international
 

reference for hemoglobin below which a child was considered anemic: 10.0 Gn/
 

100 ml for chi1dren aged 6-24 months and 11.0 Gin/100 ml for those aged 2 to
 

5 years (26).
 

CLI NICAL I1AGNOSIS OF NUTRI rItONAL STAl IS 

Kwashiorkor was diagnosed according to the presence of bilateral 

pedal edema. The survey did not include a clinical assessment of mirasmus 

because of the qreat difficulii of adequate s ;a udard izaLion. Both twas hiorkor 

and ii11irasinus rela te tn the nost; severe forms of fPCM and do not indicate the 

less severe, but still importait types as defined ant tropoetrically. 
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MATERNAL NUTRITIONAL INDICES
 

These include,with cut-off points:
 

ileight 150 cm (or 5 ft.)
 

Arm Circumference 23 cm
 

Fatfold (Triceps) 7.5 Iii
 

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 deuree 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 miay suggest 

important genetic factors or tihat 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 foot choice has an added value in ubstetric interpretations, in 

that a shorter woman is decid]ly at risk for obstructed labor, because of 

a possible small pelvis. 

An arm circumference of 23 cm represents 80, of the reference value for 

adult women, and has been used in other parts of the world (u.y. India) to 

provide an estimate of tuoderut t. ion. 

The triceps faLtold point of 7.5 Hn is more arbitrary than the others 

and represents approximately 40' of the values oi adult women in more 

industrialized countries. A valou be ]ow 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 tins survey should be treated with 

Third to fifth percentil, for adult black women in the USA (30). 
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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 years; 

20-40 years, and over 40 years. This took into account the variation of 

expected anthropometric results of adolescenL women according to age. This 

group comprised some 22% of all mothers measured and at times were considered 

separately. 

Pregnant women of all ages (2Vi. were under 20 years) were considered as 

a special group. Mothers over 40 years were not included as an individual 

group, as there were relatively few. 
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IV. 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 UNIVESE 

The present survey examined the nutritiona1 status of the rural areas 

of Liberia. Ibis universe, therefore, Wds defined dS the whole of liberia, 

excluding Monrovia proper and Buchanan. It comprised of Lwu pa rts: 

. Tradiinl _jicul lura I Areas_ (7J.6 of n i ve .,.Un .trin,. 

This includes all the t lin, l", ii . 'a areas (except 

very remote) included in the 1915 Nationa l,'ice 'urvey. Ihese areas essentially 

represent the mon rural p rts t Liberia, where aunlst al the rice in the 

country is produced. 

2. 	 Larje ura I,Urban and Concess ion Areas (27.4A. of in i verse lopultio). 

lhese areas were not intcluded in the Rice Survey. They are listed 

in Appendix K , and are ter'ml iott-, ;r icn 1rurt ,-ea' in Lhis ep'ort.' 

Large rural areas (e.g. Voin amd, Ichi en) co(ttmpri se more densely populated 

rural towns in a rice producinj :iti usually()I', ' duov2 l itnrhit, P0. lvoplp 

areas (e.g. Bony Town. Hrper, (onja 1o;n) rely far less on subsistence agri­

cl ture and goods; fool is usually pur,:iad. (oression areas cohpir ise 

certain large rubber plantat ion ,o ,iit iuJhbtries, where heal th ar 

nutrition care is primarilily the respuisibililt' of the owners. li re.turie accounts 

"It should he noted they are sti] I parL oi the rural universe. 
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'Uu'DriB,AtD 'P'ERCE'T OF COLK2<Y SURVEY POPULATION 'f COUNTY AND ECOLOGCAL AREA 

Ecological Area 

COUT 
TRAD. AGRICULTURE* 

POP. 
LARGE RURAL 
POP. 

* URBAN 
POP. 

* CO,1CESSIONS * 
POP 

TOTAL 
POP. 

%* 

Bong 

Grand Bassa 

Cape "Iount 

Grand Gedeh 

Lofa 

.aryland 

.ion tserrado 

INi :,ba 

Sinoe 

133,294 

62,23 

37,126 

58,151 

126,129 

61,632 

86,251 

18i.075 

35 ,2 

17.0 

8.0 

4.S 

7.4 

16.1 

7.9 

11.0 

23.2 

4. 

6,115 

11,420 

2,597 

5,685 

11,933 

3,52c, 

46,098 

6,349 

9,135 

5.9 

11.1 

2.5 

5.5 

11.6 

3.4 

44.8 

6.2 

8.9 

7,537 

3,582 

7,897 

11,531 

53,1)8 

16,d2s' 

7.5 

3.6 

7.9 

11.5 

53.1 

16.4 

4,203 

7,637 

3,089 

2,056 

63,094 

10,576 

1,822 

r 

4.6 

8.3 

3.3 

2.2 

68.2 

11.4 

2.0 

151,149 

84,877 

50,709 

63,836 

140,118 

76,691 

248,641 

214,429 

46,885 

14.0 

7.9 

4.7 

5.9 

13.0 

7.1 

23.1 

19.9 

4.4 

TOTAL 781,824 10D.0 102,860 100.0 100,174 100.0 92,477 100.0 1,077,335 100 

Percentages according to the ecological area for the country. 
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for almost 2/3 of these. 

The combination of these ecological areas equals the 

tW.a1 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-agricultiral survey universe for the country.
 

l1 i . 

PMIC MNI I'tkUTLAI o fW;,lVG(jINIY I(,[tOO!, l [I+AS10 


Eco l',.cal i'e"l 

1 PID)1 I AI:,..LI I IU,;*. 


CCtI'TY AGRI ,UL IUNL IkU'AL hi,:tl!" tNUS'1.I Pu 101 fli
 

[oriq P8.2 4.0 5.0 2.I 100
 

Giand Bassa 73.3 1:3.!5 4.2 9.0 100
 

Cape M'uat 73.2 5.1 15.6 6.1 100
 

Grand Gedeh 91.1 8.9 100
 

lora 90.0 8.5 1.5 100
 

MaryI aud 80.4 4.6 15.0 100
 

Motsurrdo 34.7 l.5 21.4 25.4 100
 

Nimba 84.5 2.9 7.7 4.9 100
 

Sinoe 76.6 19.5 3.9 100
 

1O1At. 72.6 9.5 9.3 8.6 100
 

10I AM.[ SiHs 85.O 11.0 11.0 10.0 117
 
percent of total 72.6 9.4 9.4 8.6 100
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All 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 Lcological Areas.
 

a) MONROVIA PROPER. In 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 Monrovia
 

(fMonrovia 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. For this reason, the Monrovia results
 

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

b) SPEtCIAL GROUt'. his group consists of about 300 children up
 

to fiwve years of agje horn and raised at LAtCU, a large mining concession in 

Nimba County. lhese children have rural origins, yet also have a reasonable 

degree of nutrition and health care. Inother words, coydtariu;nris 

couid he made htiween this special runp and other areas in Liberia. This
 

would give sow indivat,ion of the potential growth and tissue bulk of the
 

chi1dren in rural areas of Liheria.
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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. NNo. X* No. %* No. %N fo. %* 
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 techniqlues were employed so Lhat. every sub,jeci-, in the 

universe described had a known probabiliLy of being W;ect.ed. 

The subjects in the survey were chil dren under five years of aqe and thliv 

mothers. For simple or stratified random Sam)ling, it woUld have been 

necessary to enumerate all subjects, then identify sampled individuals 

throughout scattered areas, a clearly impossible task in Liberia, where 

http:W;ect.ed
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FIGURE 1 

DISTRIBUTION OF SAMPLE SITES - LIBERIA COUNTIES 
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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 geographic 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 area available.of the was 

A comparison of the sampling procedures for the Rice and Nutrition 

Surveys indicates that within the sanipling unit different methods were used 

to identify the target populations studied. 

[.',Am:'r. fARE[S
S[U,'L IHim I A(lI CIJI.TUB AL 

IP975/i1c; Pi(e Sic,' I 9,'(, Uutritio. Surwey 

Stage I Counties 0CoH[ i,, 

Stage II (I'ojmvralpicIreus Oithim G'.oqiml, Ii C IleaIs i thinl 
couInties coult -eS 

St nm, Ill 2 [A's hi ti ,.ie 1] 2 EA'!. winthim i"Aa,- 11 
(sys tc'tr.i <.,, Ic) . (systr,,;,,t ic s :IlpJ c) 

Samiling umit/siLe Selected ., Seldct,- LA 

Jaaplinq .,'ithlli lhe 
unit,'si te i D in1ra tioil -1 riuc..- i In'.'r-ii rlof total
lprodJi kr ,otserllolds i~~l i:, 

ii S+y.,tem. I i 5 ii' ii [d'mtk!'1!A start, ulltJd ll'1r1 
htI.hoOds 

mlm"m5 .iy ars ,lmlme 

6 of t h oSS dir,'cL iu mt il >-0 childrenm 
l Ircd
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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 locality (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. NonAricultural Areas.
 

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

itwas 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-airiculLural areas; 

b) Using the same sampling interval based on the whole of the 

agricultural universe (i.e. population divided by the nuinher of sites ); 

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

sampling interval; 

d) Inclusion of the first [A according to this starting 

number in the cumulative total to determine the initial sample site; 

e) Adding the interval size consecutively to the starting number 

to identify further LA's as sites until all sites were selected to the 

end of the cumulative population total. 
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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-Agricul tural
 

3. County Groupings
 

a) By agricultural population (3)
 

Bong, Montserrado and Grand Bassa
 
Nimba and Lofa
 
Cape Mount, Sinoe, Maryland and Grand
 

Gedeh
 

b) By total population (3)
 

Bong and Montserrado
 
iWimba and Lofa
 
Cape Mount, Sinoe, Maryland, Grand
 

Bassa and Grand Gedeh
 

Total Sets of Valid Inferences (9)
 

Each area required at least 30 samplinq units in order to 

calculate estimates. By using binomial theory an area saml,,e size total of 

900 children 0-59 months of age was determined to be tih minimum number 

required for adequiate precision; the individual sampl e unit was accordingly 

30 children. (Appendix A ). 

The ration ie for qrouping certain counties in tLe jeneral decripLtion, 

apart from the requiren,-nts of sample size, is hased or certain key factors, 

such as geographic proximity and tribe relresuntation. Sanp~le sites were 

located through maps supplied by the Ministry of Planning and Economic 

Affairs and USAID. For agricultural areas, direct inturviews with the 

Rice Survey enumerators enabled further detailed mappi y. 
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Within County Comparisons 

These concern particular counties and ecological areas, the 

Monrovia saiple and the special group population at. LAMCO. 

Comparisons including Monrovia require to be age-group specific due to 

the different alla distribution. 

The criteria for determininig differences include: 

1. Percentage prevalence ra te variations,
 

2. Statistical Lestin such, a the z test,
 

3. Sample si:e (See Appendi< A).
 

It should he noted thit even when the sample size may be less than 900 

for a ,articulai county or area, large differences in prevalence rates may 

be su ffi ci ently rel i abl e for coMiarati vc purposes , provid ing the vari ati on 

of the result from si te to site within the count, described waE low. For 

this reason some of the tables Includu Lotak less than d sample size of 900. 

Results, however, Mu', bh ibeuL.rpreted with du, ,autior. 

When the overall prevalenu.of a result wan less than K, statistically 

couid not he con fidentl y evaluated between groups orsignificant variation 

regions.
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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 'almost all clusters to increase the total 

number and enable a more uniform distribution of sites. The sites selected 

and the nuirber of children up to 24 months of age were as follows: West Point 

(50), Sonowein (60), Buzzi Quarter (40), ..ogai Town (10), New Kru Town and 

Fanti Town (19), Lakplosse (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 houseltolds wcre randomly visited. The final results, 

therefore, munsL he interpreted with cWuio(. 

Approximately half of the houses visited were of a very temporary nature. 

Almost all household heads were employed. Jobs ranged from taxi drier to 

engineer. It was not possible to ascertain their incomes. 

4. 	 Semi--Reino Le Areas 

Semi-remote areas were selected during the analysis. These were 

more than two hours walk fr'um the nearest road and distant fron the county 

capital. The sites are listed inAppendix K. This procedure was required 

because remote areas ,.)I the ci uirt, r resenLti u about 5. of the toLtal rural 

pop)ulation, were not visited. 

It must be noted that semi-remoLe areas were not sampled per se, but 

simply selected from tLb 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 factor 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 a rather unique isolation. 
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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 eal th 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 liaison was maintained throughout all phases of tne 

survey with the Assistant Minister for Preventive Services, MHSW. 

AID/Liberia supplied the part-time services of the Health Development 

Officer, Monrovia.
 

The .1HSW provided 24 trainees arid 
the National Food Assistance
 

Unit provided 2. Tie 
trainees consisted of Liberian physician-assistants
 

and home economists , as well s health educators or 
teachers from the
 

Peace Corps in theiMHSW Prev,', t.ivc Services Program. 
 Inorder to participate 

in the urve.y, the rnutr'itioni. ts and trainees becare temporarily absent from 

important did timesat esse itial rules within their regular Ministry
 

programs. This indi ates the 
high priority given by the Government of
 

Liberia for the survey. 

During the training phase, 22 trainees were selected as 
survey members 

to comprise 10 teams and one reserve team. The basis for selection
 

included primarily competence in iiterviewing and measurement. Almost all
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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 l'.cal leaders, survey
 

subjects 	and their families; and sampling at the site level. 

During the interim, some of tile 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 equipment, 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.
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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 Sash.town,
 

Montserrado County.
 

After tie 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. PREPARATIOIS WITHIN LIBERIA
 

Initial letters of notificaton were sent in early December
 

by the MHSW to County and Territory Superintendents, as well as Medical 

Directors. Additional letters or cables were later sent when a more
 

precise indication of the time of team arrival in the particular county 

was known. When the teams unte Ceu a county during the su rvey, further 

letters were required at the local level to District Commissioners, 

Traditional and Clan Chiefs. 

Radio broadcasts in local languages 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 MIISW, 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 AI /Liheria neI p,and the sixth vehicle, a VW van, was 

hired. Necessary repairs were undertaken by the MHSW motor pool and, 

when required, from private firms. 

Drivers were provided by the PSW. Two of these were qualified 

mechanics, and their presence 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. 	COMMUNICAIIONS 

The IEW radio was used where necessary, particularly from 

Monrovia to the inland. In certain areas mission radios were used. 

Messenjers were often required in tle field for advance notificaLior or 

coimunication between Leams and supurvisors. [he procedure in keeping 

vehicles, when pussible, witin contact of cdch other and with the survey 

logistics officer facilitated communication as well as Lnely vehicle
 

repa ir.
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F. SCHEDULE
 

All 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 
Site in C:ounty Sites Days/Si te/Teana 

.(Days)
Grand Bassa Buchanan 3(D 3 .
ay 

Gr. Gede 
Sinoe Tchien 13 22 6
 
Maryland
 

Nimba GanLa 10 
 20 4-

Bong Gbarnga 8 18 5 

Lofa Voi njalina 6 11 

Cape Mount* Monrovia 4 8 5 

Montserrado** onrovia 10 27 i 4 

* Includes 2 sites in Lower Lifa 

i Includes 3 /ite i Luwer Bong; does not include Monrovia proper and 
LAHCO, whi(h t(1(i OplPrO::inLately 3 days for 6 teams 

a Based on 10 tedlm. 

these fijuruc, eeLu approximations due to a lag period that 

someLies Occurred be.--Lwuen teams from one staging site to the next. DuraLion 

in County coveln the Lime K reaching the staging site to the time of 

arrival at t, n:.t. [he si. days during the filid phase 'pent W !,F in 

Monrovia are nut i cluded. ihtqe etriuds were used for preparation and rest. 

In coFc1 usion, the value of the survey members in ke ping to 

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

The County 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 village leaders varied from site 

to site, but in general was available. This depended greatly on the degree 

of prewarnino they had received. 

H. 	 SERVICES 

The Ministry of Planning and Economic Affairs provided advice and 

data from the 1974 Popl ation (ensus prior to publication and supplied maps. 

Their statistical section advised on the sampling. Certain socio-economic 

indicators of Lthe nutri Lion survey were patterned on this Ministry's 1976 

househuld pilot survey. 

[he Minitry of Agriculture suoplieu essential infornation regarding 

the methods of sampliny in the 1975-1976 NaLioa l Rice Survey, also site 

locatioris arid populations. An ag'riculLural statistician with IISAID working 

with the Minis try also !lave advice. 

()t heri 	 v',nment Minis Ir i,us, A/\menc ies such as the Pea ce (orps , and 

ISAID/I iberia providpd adailable resources and a(Ivice, bo.th in Monravia 

and in Lhe fi eld. 

lhe liberian fami lies and children meas red were extremely cooperative 

and without this, the survey could nut, 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 witi 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 circumiference was measured with a Zerfas 
insertiun tLe 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/lanner-Whitehouse 

calipers at the mid-posterior point of the 
left upper arm. Values were
 

read to 
the nearest 0.2 mm. The dial face was ddjusted to zero when 

necessary before ieasurinU each subject. 

All teams measured children under five yea rs and their mothers, 

when aVdilable. The one exception was weight, ,Anich was not done for 

mothers. A more detailed iesription is provided in Appendix F. 

J. HEIMOGLOBIN LSTIMAIfl
 
Cdpillry blood was ollected hy firlgerprick on approximately 

every fitth child o the survey, excluding Monrovia and the special group 

at LACO. Specimens collected during the first week of the survey had to 

be discarded due to problems in techni ue. After this time, adequate 

collection technique was achieved and maintained (Appendix G). 
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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 L 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-fcr-heiglht indices. Comparisons of the results using 

this procedure and the initial method described showed minim l differences 

in prevale ncP rat,. 
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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.
 

TAAL !, 

DISRI[IUT]ON OF SAiVI [ BY AGIE [N! SEX 

l.iberita 

SEX 

AGE WELI[S FEMlALES 10TAI 

(1Months) No. % No. % No. 

0 - 1 51 3.1% 52 3.0% 103 3.1% 

2 - 5 178 10.7% 186 10.8Z 361 10.8 

6 - 11 242 14.6% 276 16.1% 518 15.3Z 

12 - 23 440 26.5% 454 26.4% 894 26,5% 

24 - 35 322 19.4Z 328 19.17 650 19.2% 

36 - 47 239 11.4 265 15.,4% 504 14.9, 

48 - 59 186 11.2% 158 9.2/, 344 1(.2% 

IOTAL 165d 100.0i. 1719 100.0:.: 3377 ]00.N, 

There is 	little difference between the sexes at each age range. On 

the other 	 hand, relatively moe Lh1ildren age O-11 months (29.27) and 12-23 

months (26.5:) were se-lected than later year grou ps. 1his lmay be explained 

by the tollowinq' 

1. Selective presentation or availability of younger children to the 

interviewer.
 

2. Error in age determination.
 

3. Actual demographic pattern. 
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No 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 

limi ted to chl dren 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 

sainpie, direct coinparisons of the total numbers should exclude this group. 

1Ah.L , 

AGII))INO PlkA Ai 1WJPW!i-eai 
Iby [cologlical Area 

(2 2-5 6-11 P-13 24-35 30-47 ,U-59 % Ii 

Agricultuol 3.? 10.5 15.2 26.1 19.1 15.7 1.2 100 2,531 

Non- Ag itultm tal 2,. 11.4 15. 27.5 19.3 1.3 10.7 100 948 

Country 3.1 10.B 1-,.3 '96. ,1 19.3 14.9 10.2 100 3,479 

I'lonrvi, 7.6 1f. 9 30. 5 43. 0 100 223 

SpeciA l 11.2 14.4 16.5 22.1 15.1 13.3 7.4 100 285 

1AI;IE_7 

I't-:trI.II[ , 01 HIC;'C1* 2:!)Il0G 10 AR[:A 
,A!n!e in flor, tv.

AIWA 2 2-5 6-11 32-23 'IS3 36-47 48-59 % N 

Li eria 5.6 19.4 27.5 47., - 100 1934 

- - 00 223M1onr0via 7.6 18.9 30.5 43.0 

100 2995Liheria - - 17.8 30.7 22.4 17.3 11.8 

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 degree, parti­

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

Descriptions which combine these particular counties are more reliable and 

tend to give a more even population distribution (Table 9). The important 

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

striking found on the survey.
 

IABLE 8 

PERCENT DISTRIBI-110N OF AE ACCO2NDII1i 10 COUIniY 

AcW in M.',nths 

COUNTY 0-1 2-5 6-11 1 36-47 48-59 N
% 11 A. V.-: 4, 

Bong 2.9 9.4 16,.6 2.9 19.3 13.9 8.9 100 626 
Grand Bassa 3.7 8.9 14.2 2 .6 20.6 15.4 8.6 10) 3?!; 

Cape Mount 6.1 13.4 16.0 29.1 19.6 10.6 4.5 100 1/9 

Grand Gedeh 3. 9 5.6 16.9 ,0.3 18.0 15.7 9.6 100 111 

Lofa 4.8 8.1 12.9 -1.9 1R.8 17.8 11.7 100 394 

Maryl and 4.0 12.9 12.5 16.5 15.4 OO "25.4 13.2 2/? 
Montserrado 2.3 11.7 15.1 27.4 19.) 13.9 9.9 109 017 

Ni'nba 2.0 13.0 16.4 23.0 IF.1 17.6 9.P 139) 591 

Sinoe 3.41 12.8 16.3 18.7 23.2 11.0 13.i 100 203 

TOTAL 3.3 10.8 15.1 26.4 19.2 14I.9 10.2 109 33WD 

TOTAL NUMBER (111) (364; (518) (894) (650) (504) (341) 100 3385 
BY AGE
 

1ARI.E 9 

p1 I'pI BY 1)M .1YGROUP PIPE RCLMI I'on.AT Io -" uL o - u A( 1it) 6 NT 

Age in .,n tIh; 

COUINITY. GOUj( 0-1 2-5 6-11 1 23 24-35 36-4 7 48-59 7N 

Bony 2.6 10.5 15.8 28;2 19.5 14.0 9.4 100 1243 
Mont serrado 

Lofa 3.1 11.1 15.0 24.2 18.4 17.6 10.6 100 985Ni tuba 

Renia inder 4.1 10.7 15.0 26.5 19.5 13.6 10.6 100 11517 

LIBERIA 3.3 10.8 15.3 26.4 19.2 14.9 10.2 100 3385
 

(111) (364) (518) (894) (650) (504) (344)
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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 nd .(mp)arison wit.h nunber of milk teeth in the very young were used. 

Those children with a record had a lower prevalence of chronic PCM than those 

without (lable 10) although there was little or no difference in other PCM 

indices. Children without a record were not excluded preferentially except 

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

TABLE 10 

PERCENT PREVAL.ENCE OF CIHIRONIC PCM 

ACCORDING tO ME]lt10i CF ITVRM1ININC AGES 

Clron i (c 

AGE DEjIRI IAIOlf Ili/A 
<90" 

Ii of Total N 

Birth Record 

Other V(,; niable 
Record 

Other Meth (c, 
leg. local n.a1endar 

of Event.s) 

1/1 8 

13.4 

21.0 

24.5 

5.1 

70.4 

823 

171 

2363 

TOl At. 18.5 100 3357 

Tbis denotes percentage of children be low 9M of the reference median 
height-for-age; i.e. with cl'ronic PCM as defined in this report. 
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B. PREVALENCE OF PCM IN RURAL LIBERIA
 

Table 11 lists 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 MALNUIRITION ACCORDING TO TYPE OF PCM
 

Liberia - 0-59 Months of Age 

TYPE OF MALNIJTRlION PREVALENCE
 

Chronic PCM (H/A < 90%) 18.0
 

Acute PCM
 
Moderate-Severe (W/H < 80;) 1.6
 
Mild or Worse (W/I < 85%) 5.6
 

Underweight (W/A < 807) 24.0 

Arm Wasting (AC/A < 82.5,) 10.8(AC/II < 851) 10.8 

Fat Wasting (FF/A < 60') 17.7 

all results by weighted average.
 

A prevalence rate of I18.0 for chronic PC,1 indicates that almost one 

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 PUI, indicates thdt 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 ischildren were perhaps smaller than expected but well proportion­

ed by total body size. 

Important aro wastinn occurred in 1O.8% of the children. The fatfold 

result suggests that at least some of this wasting was accounted for by 

deficient fat d,. well as muscle. 

Under 80% weight-for-age of reference population median. 



42 

C. 	NUTRITIONAL STATUS ACCORDING TO AGE
 

BY 	FCOLOGICAL AREA
 

1. 	Chronic PCM (Low Height-for-Aqe) - Table 12 

There is a marked difference between agricu1tural and other areas 

(large rural, urban and concession) at all ages, except the 2-5 months old
 

group. 
 For example at 6-11 months, the prevalence of chronic PCM in
 

agricultural areas (15.60) is almost 3 times and at 12-24 months (24.41)
 

twice that of non-agriculLurai areas (P < (.05 in both instances). 

The 	relative sparing of the 
i-5 	months age group emphasizes the protect­

ive 	influence of breast feeding throughout the country. 

The greatest dif ferences between the aglricul tural and semi-remote areas
 

occur from 12-35 months. 
 After this agc there is little difference. This
 

suggests, in these critical age periods, 
remoteness iniagricultural areas 

may be an important factor dsso.iated with a higher prevalece of chronic PCM. 

The Monrovia results tend to reflect Lthose of urbanised areas throughout 

Liberia. As expecto.& , the special group (LAI.CO) population inalmost all 

groups has the 1owest prevdlencu of PCM and sug gests that even in urban areas 

there is room for improvenernt. 

Valid st.at istical coipari.sons cannott be made for neonates (0-1 month 

group) because of the small numbers. Iis also applies to certain other 

parts of this arid the tollowing tables, such as for ionrovia or Special Groups. 

2. 	Acute PCM
 

a) Weight-for-HeighL - under 80, (Table 13)
 

In no age group nor area is there any important prevalence
 

percentage results. 
 This contrasts wiLh the much higher prevalence of
 

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 areas have the highest rate. 

3. Underwei jkt (_jo Weijht-_or-Aqe)__- -fable 15 

Children in all areas had the highest prevalence for low weight­

for-age from 6-23 months. W roe differences again occurred between agricultural 

and other areas, particularl dLt 6-21 months. Semi-remote areas had the 

highest prevalence for inderweigjh t (41.1 ) at this eye range. 

4. Arm Wa sting (Low Arm Cit cuiifernce-f r-Ae).- Fable 16 

Results clearly dramitise the mulh higher prevalence of arm 

wasting in the 6-24 month aye groupJ, particularly in agricultural areas. 

There is essentially no difference between areas for other age groups, apart 

from the ;lecil! Group, which approache.s values'; for iWdustrialised countries. 

The plateau of a much higher prevalence for chronic PCM after 24 months 

of age illusLrd tes the cumulative result of earlier episodes of PC,1 in the
 

weaning period presumably with repeated niections, infestations,
 

inadcqua te 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/Il indicates a more acute onset of l'C, than AC/A. 

5. Fat WastijU__j(Low at.fol._rAge.)_ liable I! 

The prevalence of fat waStiM is particularly high (24.7-36.30) 

in all areas fromr 6-23 months ipa rt firm perhaps the special group. It 

must be noted that little or nu. difference in prevalence is seen between 

almost all areas. This is contrary to the results for other indices of 

malnutrition. 

This may he possibly due to the lack of accuracy of measurenent; however, 

any bias may tend to even out throughout the country, because teams were 

evenly dispersed to represent all rea,. 

SUI.MMARY 

prevalence indices fromThe bijhes t for all occurs 6-23 months. 

The prcvalence of chronic PC. and less cLhronic forms of PCM (underweight, 

arm wastirg) is consistently higher in the more rural, traditional agricul­

[ural areas compared with other adreas of the coontry. Fat wasting shows 

little diffference however. !his nuggests that depletion of fat stores 

occurred to an eqal1 extent thIronughout) whereas other body components such 

as skeleton and muscle were more deficient in younq childreni in the 

agricultural areas. It must [e roted that this refers to body tissues, not 

necessarily to types of food and mechanism of occurrence of the particular 

type of PCM.
 

http:24.7-36.30
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TABLE 12 

1EIGI T- FOR-AG EF 0 

Percentage vithin Ecological Areas According to 

Age Group Less Than 90a of NAS iieference Median 

Age in Months 

AREA 0-1 2-5 6-1l 12-23 24-35 36-47 48-59 N 

Agricultural 11.9 6.7 15.9 22.9 21.0 23.0 29.4 2002 

Semi-Femote 17.6 7.6 14.3 30.6 25.6 21.0 28.6 500 

Total AgriCultural 13.1 7.1 15.6 24. 21.8 22.5 29.2 2502 

Total Non- A.:ri­
cultural 13.7 7.0 4.7 13.9 19.5 14 .7 13.0 977 

TOTAL COUNTPY 12.1 7.0 12.5 22.3 21.1 20.5 24.7 3479
 

Monroviai 11.8 7.1 2.9 11.4 C NC NC 223 

Sped f l Group 12.5 0.0 4.3 7.9 13.9 13.2 4.8 285 

Percentage 	 within Ecoogi:ica1 Area:; A::oriin. t' A Group 
Less Than 80 of MS Vfercn edian 

AREA 0-5 6-11 12-23 214-35 36-7 '8-59 N 

Agric. 20.9 !?, 3 iG.9 .3 17.1 9.2 2002 

Semi-rem)te 19.7 !4.1 41.4 ,1.1 9J. ,.2.9 500 

Total A,.,ric. 20.4 37.2 33.0 :J.8 17.8 20.0 2502 

Total Non-Agvic. 17.7 26.6 2. 3 13.0 16.1 17.6 977 

Total Li9er ri 19.0 34.9 31.1 20.8 1.14 19.3 31479 

Mon rov i a ]5.1 21.2 NC NC 22320.3 Ic 

Special Grp. 12.3 20.4 18.7 12.8 5.3 0 285 

No Children 
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TABLE 14
 

WEI GHT-1 t''- I]( i I, 

Fercentage withi:i K-: '' , ,-ioto 
Age Group IAss thain ' cf NA.; }:ifreICc, e Medittn 

AREA 0-1 2-5 6-1 1:-2 £1,35 36-147 58-59 N 

Agricultural 6.8 2.1 2.9 2.1 1.0 0.3 0.0 2002 

Semi-Remot Q 0.0 0.0 0.0 3.2 0.0 0.0 3.6 500 

Total Agri2.ltural 1.5 2.4 0.8 0.3 0.81.4 2.3 2502 

Total Non-A,.ricu i­
tural 9.i 1.8 0.7 2.6 G.5 2.0
0.7 977
 

TOTAL CoUNTi'Y 0.2 1.9 0.7 0.14 1.11.e 2.4 3479 

Monrovia 0.0 2. 1.5 0.0 tiC NC NC 223
 

Special Group 3.4 0.0 2.1 3.2 0.0 
 2.6 0.0 285
 

TABLE 15
 

Percentage wihin a! A : ord!ng to 

Age Group [.eso ffi7 i: NA1Y c r.:: .!edian 

AREA 0-1 6'-- 12-2, 36-47 48-59 N-1i ,3-?5 

Agricultural 1-1.9 4. 7A. 9.7 14.8 2.3 1.0 2002
 

Semi-hemcte 6.7 1.5 5.7 16.1 3.5 2.5 3.6 500
 
Total Agric:'ltural 10.8 3.9 7.2 10.9 4.6 2.3 1.5 2502 

Total < - ,:'u ­
tufal 13.6 3.6 3.3 7.1 2.7 1.5 6.0 977
 

CCi IflA 3.7 _ 4.0 2.1 3479Y 11.5 6.i 9.8 2.8 
Monrovia 6.2 2.4 2.9 9.1 NC NC NC 223 

Special Group 6.9 0.0 6.3 6.3 7.0 2.6 0.0 285
 

No Children
 



47 

TABLE 16 

ARM CiRCUMVERENCF-FOR-AGE 

Percentage within Ecological Areas According to
 

Age Group Leas Than 82.5% of NAS Reference Median
 

Age in Months 

AREA 0-1 2-5 6-11 12-23 24-35 36-47 48-59 N 

Agricultural 16.4 7.2 25.0 19.3 8.1 3.9 2.5 2002 

Semi-Remote 11.8 4.6 15.7 25.8 10.5 1.2 5.4 500 

Total Agricultural 15.5 6.5 23.3 20.6 8.5 3.4 3.1 2502 

Total Non-Agricul­
tura1 13.0 7.0 8.0 11.5 6.5 4.4 2.0 977
 

TOTA.coiwrUNwT 15.0 6.7 18.9 17.9 7.-9 3.6 2.8 3479 

N 

Monrovia 11.8 7.1 10.3 10.2 NC NC NC 223
 

Special,-r up 3.1 2.4 4.3 7.9 4.7 0.0 0.0 285
 

FABLE 17 

FATFOLD- ~wfiAdEL
 

Percentage within Ecological Areas According to 

Age Group Les Than 60'0 of A eference Median 

Age in Months
 

AREA 0-1 2-5 6-11 12-L3 24-35 36-47 48-59 N
 

Agricultural 29.9 11.9 28.9 32.8 10.1 7.9 6.4 2002
 

Semi-Rmote 29.4 7.6 27.1 32.3 5.8 3.7 3.6 500
 

Total Ag7rlcultural 29.6 10.8 28.6 32.7 9.3 7.0 5.8 2502
 

Total Non-A gr cul­
tural 17.4 11.4 24.7 27.1 9.7 6.6 11.0 977 

TOTAL 2O UNTF . 27.1 11... 27.5 31.1 9.4 6.9 7.2 3479 

Monrovia 11.8 23.8 32.4 36.3 tiC iC tiC 223 

Opec1ld ' 9. 9.8 21.3 19.0 9.3 2.6 4.8 285 

No Ch i Idren 
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D. 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 83% of children from the Liberia sample
 

have normal nutritional status (neither wasting nor stunting) compared with 

some 90% from other gruups. There is little difference between the lonrovia 

and Special Group. The format of the table is described on pagel . Stunting 

(chronic PCM as determined by low height-for-age) accounts for this difference, 

whereas wasting (acute PCM or low weigjht-for-height) prevalence is low throughout. 

The NAS 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 sect.ion 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. 
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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
 

6-72 months 

NAS reference 98.7 0.4 0.8 0.0 100 (4947) 

TABLE 19 

PREVALLMIC P RCHII OF (tl ILDRILN AT S[ I.CF[D AGE RANGES ACCORDING 

TYPE OF I1CM FOR LI BERIA 1)'URAL 'AMP LE, MONROVIA AND S'[CIAL ;ROUP 
Sampl e 

Underwei ght Arm Was ting FaL Wasting Sizes 
0-23 months 

Liberia 28.' I .4 26.0 1930 
Monrovia 19.3 9.9 30.5 223 

6-59 mont.lhs 

Liberia 24.9 11.9 18.6 2998 
Special 13.3 4.2 13.2 212
 

6-23 montlhs 

Liberia 32.1 19.1 29.7 1449
 
Monrovia 20.7 10.9 34.6 156 
Special 19.1 6.4 22.0 110 
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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 iryoung
 

female children.
 

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

PCM is low.
 

TABLE 20
 

AGE AND SEX DIFELRENCES IN NUIRIII fiNAL STATUS 

Prevalence Percentages 

H/A WI/tt V WT/Ht AC/A FF/A TCTAL
 
AGE 490z Z 85
48O 	 4 82.5. 460% NUMBER 
AND Cnronic AC PCM AC PC1 Arm Fat
 
SEX PCM (Mod-Severe) (Mi ld+) Wasting Wasting
 

<6 111lS. 

Male 8. 3.Q 7.4 10.2 12.3 235 
Female 8.1 1.2 3.3 6.9 16.7 246
 

6-36 Mill tS. 
Male 21.8 2.1 	 16.0 1057
8.0 23.6 

Female 16.8 1.3 
 5.8 13.5 22.0 1122
 

36-59 MilTS 
Male 22.1 0.5 2.7 4112.2 7.1 

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 5.6 18.0
1.6 	 11.2 
 3479 
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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 bajs ic data for further county groupings, if required.
 

1. Agricultural Areas
 

JA[ L[ 21 

a
 
P1R1.VAILNCL PERCLIIIAGES OF MALNIURI FION
 

BY COUNTY GROUPINGS FUR 1RALITIONAL AGRI CULTURAL AREAS ONLY
 
ACCORDING TO TYPE OF PCM
 

COUNTY TYPE OF PC.
 
GROUP INGS
 

Cr. AcUte Under Wt. Arm Wasting Fat Wasting N
 
IH/A I/li W/A AC/A FF/A
 

K90: < 80 808 52.5 < 60 

Bonq 

M ontse rrado 16.9 1.5 23.2 8.8* 15.7 950 
Grand Bassa 

NiIIa 21.3 1.6 25.4 13.6 18.8 894 

Cape uun L
 
(;ranid (1edeh 22.0 1.6 28.7 14.0 19.8 687
 
rla ryland 
Siioe
 

bonq 13.0* 1.5 21.0* 8.4* 18.0 538 

Nimba 21.2 1.3 27.8 15.9* 20.3 536 

LIBERIA 20.2 1.6 25.5 12.0 18.0 2,531
 

aAll results by weighted averages
 

*Signi ficant percentage and statistical difference from the rest of the 
country (p<0.05) 

II/A: Height- for-Age; W/Il: eight-tor-leiglht; U/A: Weight-for-Age; 
AC/A: Arm Circumiference-for-Age; FF/A: Triceps Fatfold for-Aqe. 

N - Total number of children neasured in agricultural area of each county. 
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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<0.0l); of underweight (Z = 2.08; p:0.05); arm 

wasting (Z = 3.53; p<O.l); and fat wasting (Z = 2.81; p<O.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 county alone has the lowest prevalerce of chronic PC, and 

under, eight children for all :jr iculturdl drIras of Liberia and is well 

below the total country prevalence for arm, but not fat , wan ting. All 

these results are statistically igni fi,.nt t the p10.05 level and 

cannot be expiained by age ur sex diff rences 

Nimba and Lofa Logether, and to roup consisting of Cape Mount, 

Grand Gedeh, Maryland, and Sinoe, h .e prevalence rates for all types
 

of PCM,1 similar to the country values.
 

NiOba alone has a higher ratc of arm wasting in children than the 

rest of the country (t - 3.23; p<0.01). It isdifficult: to interpret 

this isolated finding.
 

Coastal counties apart Lrom Montserrado Have a slightly higher 

prevalence than inland counties, apart from Bung, uf chronic PK'-i 

(23.5, vs. 20.LK), underweight childron (28.6, vs. 25.91), and anl 

wasting (15.0% vs. 12.9j. Thu magnitude uf these differences is not 

sign ti.ant. 

Te extent of acute PCt1 (low weight-for-height) is smiall throughout 

all counties. 
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TABLE 22
 

AGRICULTURAL AREAS
 
PERCENT PREVALENCE UNOERNUTRITIONa
 
BY COUNTY ACCORDING TO TYPE OF PCM
 

COUNTY TYPE OF PCM 
rr. Acute Under Wt. Arm Wasting Fat Wasting N 

IH/A W/I1 W/' AC/A FF/A (Sample 
Size) 

< 90% <80% 1(i 80% <82.5% < 60% 

Bong 13.0 1.5 21.0 8.4 18.0 538 

Grand Bassa 222. 2.1 27.0 10.9 18.1 237 

Cape Mount 26.8 1.1 33.5 16.2 20.7 179 

Grand Gedeh 17.4 0.7 27.5 7.4 23.5 149 

Lola 21.7 2.0 22.3 11.2 16.7 358 

Maryl and 20.1 2.2 24.5 15.2 18.0 184 

Mon tserrido 18.9 1 1 24.0 8.0 10.3 175 

Nin&a 21.1 1.3 27.8 15.9 20.3 536 

inoe 28.0 2.3 33.1 20.6 16.0 175 

TOTAL 20.2 1.6 25.5 12.0 18.0 2,531 

aAll results by weighted average 
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2. Total Counties
 

TABLE 23
 

PREVALENCE PERCENTAGES OF MALNUTR!KiONa
 
BY COUNTY GROUPINGS FOR ALL AREAS
 

ACCORDING TO TYPE OF PCM
 

COUNTY
 
GROUPINGS 
 TYPE OF PCM 

Chr. Acute Under Oz. Arm Wasting Fat Wasting N 
H/A W/H W/A AC/A FF/A 

< 90% <80% <80: < 82.5n < 60 

Bong 14.5" 1.4 21.3* 8.0* 16.6 1,335

Montserrado 

Nimba "0.1 1.5 24.6 12.6 
 18.4 982
 
L1ofa
 

Cape Mlount
 
Grand Gedeh
 
Maryland 20.2 1.8 26.6 
 12.4 18.3 
 1,162
Sinoe
 

Grand Bdssa
 

Bong 13.2* 1.5 20.9 
 8.3 18.0 628
 

onterrado 15.5 1.4 21.6 7.6* 
 15.3 707 
Nimnba 19.6 26.71.4 14.2 19.9 575 

LIBERIA 18. 0 24.01.6 10.8 17.7 3,479
 

Al reul ts by weighted averaqe
 

* , iyti iei s i ; t:,an t ! and i cal di fference from the rest of the 
counLt.rv, (I<0. U)) 

Almost wiLhouL cxception, Lhe prevalence of chronic PCM and arm 

wasting was 1ess in agri nuI1lLuraI areas wi thin each county. As expected, the 

prevalence rates for toLal c1ount ies (lab1e 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 inlarid and coastal, eastern and northern, did
 

not reveal any important differences between the groups.
 

TABLE 24
 

ALL AREAS OF COUNTIES
 
PERCENT PREVALENCE UNDERNUTRITIONa
 

BY COUNTY ACCORDING TO TYPE OF PCM
 

COUNTY TYPE OF PCM
 
Chr. Acute Under Wt. Arm Wasting Fat Wasting N
 
H/A W/H W/A AC/A FF/A
 

< 90% < 80;' < ,0I 82. 5 < 60% 

Bong 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 1791 

Grand (edeh 16.5 0.8 26.7 6.9 22.0 179 

Lofa 20.9 1.7 21.4 10.1 16.2 3871 

Maryland 18.4 2.1 23.8 13.6 17.7 2i5 

Mon tserrado 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
 

aAll results by weighted average
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G. NUTRITIONAL STATUS WITHIN NON-AGRICULTURAL AREAS 

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

was ti ng compa red with the rest of the country; the di fferences are not 
marked nor statistically significant (Z= 1.54, P > 0.05 for low height-for-age). 

Within ;, -- I i t. l are, , there aplpuJars a greater rate of chronic PCM 

in urban areas and a lesser rate of low fatfold in large rural areas. 

Apart. frm thi<s finoding.ig there appear n1oimportant differences. In these 

descriptions, thre numers are Loo smal I for optiml statistical precision. 

TABLE 25
 

PERCENT PREVALENCE BY TYPES OF PCM 
ACCORDIG TO ION-AGRICULTURAL AREAS 

I PARf Of COUNTRY
 

Non-.agri c; 
 H/A W/ll AC/A FF/A Sanple %ofareas: Site < 90Z < 80n < 82.0 0 60% Size Total 

Monteserrado 12.2 1.9 7.7 53116.0 56.2% 

Rest of 15.7 1.4 7.7 18.1 414 43.8%
 
Coun try
 
TOTAL 
 13.8 1.7 7.7, 16.9 945 100.0M 

II DESCRI PTION 

Non-agri c. Il/A W/H AC/A FF/A Sample 1 of 

areas: lype < 90% < 80% < 82.5% < Size60Z Total 

Large Rural 12.1 2.2 8.7 11.8 322 34.121
 

Urban 
 16.5 1.8 8.8 20.7 328 34.77
 

Concession 11.8 1.0 5.1 18.9 295 31.2,, 

TOTAL 13.8 7.7 945
1.7 16.9 100.0%
 

http:finoding.ig
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H. ANEMIA - Table 26. 

There is clearly a very high prevalence of anemia, as shown by low 

hemoglobin levels, for all age groups. Although the cut-off point for anemia 

is not clear in .he 1-5 month age grolup, the data suggests a high prevalence 

also.
 

1 use re sults are expected, due tu the known problems of malaria, hookworm 

infestation and poor diet. On the other hand, the prevalence of severe 

anemia delianding urgent clinical attent. ion (i.e. hemoglobin below 6 grh/lO0 cc) 

is 1.1.. 

I. KWASHI ORKOR 

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 

possihle that in a few cases this sign may have been overlooked. Even then, 

the pruv lence would he very low. !he lack of this sign isconsistent with 

the low weight-for-heiqhL acute PC,1 est ima.e throughout the country. 

It must he noted IlhaL this sign is very insensit iwye in detectin g preva­

lence Of ma l1nti it. ion at'd identilies only a certain severe type of P;M, 

florid kwash iorkor. 
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TABLE 26 

PERCENT DISTRIBUTION OF HEMOGLOBIN LEVELS ACCORDING TO AGE 

Liberia Sample 

AGE IN 
MONTHS 6.0 6.0-7.9 

Hemoglobin Levels 

yms/100cc
8.0-9.9 10.0-10.9 11.0-11.9 12.0+ n 

1-5 

6-11 

12-23 

24-35 

36-59 

0.0 

2.2 

1.3 

1.0 

0.7 

4.3 

16.8 

11.4 

16.5 

10.4 

34.3 

53.3 

36.2 

35.0 

29.2 

37.1 

24.4 

30.9 

23.2 

30.5 

11.5 

1.1 

14.8 

16.5 

18.1 

12.8 

2.2 

5.4 

7.8 

11.1 

100 

100 

100 

100 

100 

70 

90 

149 

103 

144 

TOTAL 1.1 

6 

12.1 

67 

36.7 

204 

29.1 

162 

13.3 

74 

7.7 

43 

100 

100 

556 

556 

AN EMHIA 

AGE I 1 PREVALENCE 
MONTHS PERCErAGE 

6-11 72.3 
12-23 42.9 
24-35 75.7­

36-59 70.8,I 

TOTAL 62. 1> 

1In the 6-23 iionLh agu group d hea lu biongl-iniless than 10 gmns/!100 cc is abnormal. In 

the 24-72 montL age group a hemnyogllt)in less than 11 gls/!100cc i s abnormna . 
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J. FEEDING PRACTICES
 

Up to six months of age, 93.8Z of all children in the Liberia sample 

were fully brea t fed; from 6-11 months of age, 84.4' and 12-24 months of age, 

49.2" (ftable WI). Partly Wean! fed children were defined for the purposes 

of the survey. d, thiose receivi 10 the breast intermittently but not as a 

maj or bource of noueis hment. 

Between the ages of 6-1l monlths., of those chil(Iren receiving food other 

than milk (81.M ), the proportion of .hildren receiving specially prepared 

food wan almoK<, equl to those s to in; Iood with the family. In the survey, 

only the mal jor ,aurce "I food wan ient jf i el Between the ages of 12-24 months, 

only 8.0U, of chi Idren '-t.ill received spe(ia lly prepared food (Table 28). 

It is inrutan L to eotha t IC.,4 of all rural children 6-11 mon ths 

of age received no food, ,paL rui milk. The proportion of children receiving 

rice water a food daJir fru, mill An 3.2; for this age group. This may 

be an underes timat.e as no specific question for rice water Id; asked. 
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TABLE 27
 

PERCENT DISTRIBUTIO OF MILK FELDIG ACCORDIN G 10 AGE 

Liberia Simple 

0-, u- 11 12-24
 
TYPE OF MILK tLt; Mt v; tilths
 

Fully Breast Fed 93.8 84.4 49.2
 

Partly F.reast red 2.6 4.6 1,1.3
 

Non ireast 8Iil Only 2.6 7.6 4.8
 

No Mi Ik 1.0 3.4 31./ 

rOTAL 100,0 (K). 0 100.0
 
N 468 526 945
 

lAIA~ U;: 

i P1!1I3011i F U-OPER.E I I f .L I HWL IL['00i0 AI ON 

ACLORi. (1,10 AtIL li ber i a L,lii Ie 

- 11 M ,s41t-
rith ,. Mt h~ M.!.ths 

F I(0fE I At1IY PRt I'AI . ( ,0.(1 6 

FOOD SHARLJ WI 1lf 1AM!III. 1. 5 . 6 

IlA, 100.0 100. 100.0 

N 467 526 9,12 
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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 famiily member in the case of infants and usually the child after one 

year of leI q ). some bias,(hin, .,en ,illowinq for because of the difficulty
 

in obLio in p ,p( iiformation, it appears that the child may have to
ise 


coipe t e ( n Wliown with othe r family Imiemiibe rs for food. 

TAUF 29 

PERCEN DISIHRI _l ION) OF PERSON I I NG (AILD ACCORD INLJG TO AGE - Liberia Sample 

INCLtUDING ,i,'LS1 FMlA)I; BREAST FLEDINGIMD EXCLUJDING FULL 


0-5 
 6-1i 12-24 0-5 6-11 12-24 
Mths MtfI I,.? lths Mths Mths Mths 

MOTh tR 97.9 9i.3 o60.0 73.7 63.4 20.0
 
SIBLING/OIIEHR 1.5 2.3 4.3 18.4 14.6 8.5
 
NONI! 0.6 3.4 35./ 7.9 22.0 71.5 

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 
N 471 526 931 38 82 466 

Comparison of the nutritional status of the child according to food
 

and/or milk provision, showed no; irportant nor consi.ent (ifferences. where
 

suffi(ieut num erq w re adeqiiat lu" a lI]ysi, (fable 10). lis may he 

explaied by a lack ut sensitivity in .uli in qp oups dtuinj the survey or by 

the qual i ta Live nature of the information, which did not tonsider amounts nor 

types of food.
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IAILL 30 

IERCH!)r F VANi ['[ F IJUt. iY AO'[ ,Ci.ouKi% AcCI u n IO 

Jt!J F.p t! F JJ d.(6',IiJ - iI': i ,l ple 

1H (md0I 

Vi It. inly 

fod al.I 11i l: 

kI((,n lelt ,1 It:r1. 

1(li/'i 

11/A 

.1. 

-

7.4 

8.9 

-

8.1 

< 8u 

2.2 

1.2 

-

2.5 

0- 1, 
0,l 

. 8,. 

5.8 

2.4 

-

5.2 

VilAC!A 

," . .5 

7.4 

8.3 

-

8.5 

' 

[I /A 

60,'. 

-

14.5 

11.9 

-

14. ( ; 

5 

283 

1W31 

N0 of Total 

1.0 
59.0 

35.0 

1(. 

f oud Only 

iH1. n1'ly 

Fcd , t .' IF 

fR'ico d tm iMi 1 

101 !. 

Il/A 
< 9 (41 

-

13.9 

12.8 

-

! . 

W/lI1l 

< t(.)l 

-

1.2 

1./ 

1.9 

< 85'4 

-18 

. 

5.7 

6. 1 

< 
f'.L/Ac:I 
<.5: 

19.6 

18.3 

---

]o. l/.3 

If 
<60 

25.6 

"1.2 

86 

405 

17 

N of lotal 

3.4 

16.4 

77.0 

3.? 

O2N:00/ 

J;i ('",)d 

111 1 ,/i 

t , ,, 

t. 'e Wl r/,., II 

0i;,l 

i' 

IF/a 

K 
22.,0 

2u.,' 

21.1I 

.;,'i! 

9 .< 8. 
3.1 

8. i 

]. 

2.3 

',Ati;, 

< 8. 
1'.1 

]:'. 

'.0 

9.8 

< (? 

11.0 

15. 1:. 

11.5 

11.W 

Il A 

. 

.<. 

" 

3).9 

300 

3 

6 ) 

12 

915 

L i of Total 

31. 1 

63.5 

1.3 

100:1 

I IFAL 

14.1 

15.3 

5.3 

2.1 

15.8 

1.2 

24.6 

14.9 

?9. It " 

25.9 

51 

1951 

2008 

2. 8 

91.2 

10();. 
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K. ASSOCIATED VARIABLES
 

1. Household Size
 

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

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

household. 

TABLE 31 

PREVALENCE PERCENTAGL BY TYPE OF PCM ACCORDING TO HOUSEHOLD SIZE
 

Liberia Sample
 

H/A W/H AC/A FF/A N % N of Total 

HOUSEHOLD SIZE < 901 < 80. K82.5 < 6O2', 

1-4 21.3 2.3 15.0 21.9 521 15.2
 

5-8 18.9 1.2 11.5 17.4 1457 43.3
 
94 17.0 1.7 9.4 17.0 1388 41.2
 

TOTAL 18.5 1.6 11.2 18.0 3366 100%
 

2. Birth Order of Child 

Children with a bir th order of nine or more had a much lower 

prevalence of chronic PCM and arm wastiny. [his was an unexpected finding 

in view of results in other parts of West Africa. The household size was 

greater than that found in the 1970 Demographic survey (15). 
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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% <80IN <85Z <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 18.2 1.6 5.6 11.1 18.0 3450 100%
 

3. 	 Birthip)lace of ChiI d 

Children born in a hospital or clinic had less chronic PCM and 

less arm 	wasting than those horn at hIiie , both in) the (-24 and the 24-60 

age groups. -b is may be a(:co nted for by the urban-rural differences in under­

nutrition already di1cussed, 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 MonLserrado county. 

No firm conclusions can be iiade be :ause of the small numbers, but their 

preva1 ence malnutrition , for arm wastinij, was higher than for their county 

of birth. 
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lARI.E 33
 

ACCORDING TO BIRI!IPLACEDERCENT PRFVALINCE BY TYPL 07 PCIl 

Liberia 

CIHIL.D 0-24 O,IUS OI.D 

% N of Total11/% il Wl AC/A FF/A N 

-80% <85% <82.5% <60%<90% 

BIRTIIPI.ACE
 
11.6 24.7 534 28.1
Hospital/Clinic 11.8 3.2 8.2 


71.9
2.0 7.5 17.6 26.3 1367
17.0
Home 


1901 100.0
7.7 15.9 25.9
15.6 2.3
TOTAL 


CHILD 24-60 -MONTHS OL.D
 

N % N of Total
W/H AC/A FF/A
H/A W/l 

< 90% < 80 <85% 82.51 <60', 

8.8 444 29.1
0.4 2.0 2.9
Hospital/Clinic 19.1 

1082 70.9
 

Home 	 22.5 0.8 3.6 6.1 7.6 


5.2 7.9 1526 100.0
 
TOTAL 	 21.5 0.7 3.1 


AI.L CHILDRIN
 

AC/A FF/A N % N of Total
Il/A W/1 W/H 


<82.5% <60%
<90% 4 80% < 85% 

17.5 978 28.5
 
Hospital/Clinic 15.1 1.9 5.4 7.6 


71.5
12.6 18.2 2449
lome 	 19.5 1.5 5.8 


3427 100.0
18.3 1.6 5.7 11.2. 18.0
TOTAL 


TABLE 34
 

OF PCM ACCORDItG TO COUNTY OF BIRTHPLACE
PERCENT PREVALENCE BY IYPE 


Liberia
 

% N of Total
FF/A N
COUNlY OF BIRTH 	 II/A w/I1 AC/A 

90% 480% < 82.5A" <60 , 

1.6 11.3 18.4 21188

Same County 1.L5 	

89.2
 

5.4
10.9 16.6. 175

Other County 18.9 2.9 


(Montserrado)
 

16.8 173 5.4
Other County 16.7 0.6 5.2 


(excl.
 
Montserrado)
 

3236 100
18.4 1.6 11.0 18.2
1OTAL 
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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%. In both cases, relatively nire of these children had chronic
 

long-term PCM.
 

TABLE 35
 

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

STATUS OF H/A W/H AC/A FF/A % N of Total 

MOTHER K 90% K 80%2 <82.5% < 6% 

Dead (40.0) (6.7) (26.7) (6.7) 15 0.5 
Absent 30.8 1.0 9.3 14.0 107 3.2
 

Not Absent 18.1 1.6 11.2 18.3 3241 96.3
 

TOTAL 18.6 1.6 11.2 18.1 3363 100%
 

TABLE 36
 

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

STATUS OF H/A W/H AC/A FF/A N % N of Total
 
FATHER < 90% < 800 < 82.5% 60Z 

Dead 4.3 0 0 8.7 23 0.7 

Absent 26.2 2.4 12.7 22.C 377 10.9 

Not Absent 17.3 1.5 11.0 17.5 3054 88.1 

TOTAL 18.2 1.6 11.1 18.0 3454 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 validit, because of adequate sample size.
 

TABLE 37 

PERCEN[ PREVALENCE OF TYPE OF PCI ACCORDING TO TRIBAL GROUP OF FATHER 
- Liberia
 

II/A W/H 
 AC/A FF/A N % N of Total
 
TRIBE < 90/ 
 80 1 <82. 5i <60!, 

Bassa 21.8 2.4 19.411.8 381 
 11.1
 
Kpelle 13.3 1.)) 15.7
7.7 819 23.9
 
Gio (Dan) 22.9 1.0 15.6 22.9 288 
 8.4
 
Gola 19.6 
 0.5 12.5 18.5 184 
 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
 
Mario 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 18.0
11.2 3430 
 100.0
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6. Mothers' Knowledge of English
 

Only about IOZ of mothers could read English. 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 

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

urbanization.
 

TABLE 38 

PERCENT PREVALENCE OF IYPE OF PCN ACCORDING TO MOTHER'S KNOWLEDGE OF ENGLISH 

Liberia 

ENGLISH H/A W/H W/H AC/A FF/A N % N of Tota 
<9=% <80 , (85 <82.51 < 60,' 

Knows/Reads 11.3 
 2.3 5.5 7.7 17.1 310 9.0
 
Knows 16.2 1.5 9.3
5.3 18.4 1088 31.7
 
Don't Know 20.5 
 1.5 5.7 12.6 17.9 2034 59.3
 

TOTAL 18.3 1.6 5.6 
 11.1 18.0 3432 100.0
 

7. others Ae G.r!up 

There was little difference in child nutritional status according 

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

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

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

MOTHER'S AGE H/A W/H W/11 AC/A FF/A N % N of Total
 
.YEARS) 907 K80% <85% <82.5% K60% 

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 hijher prevalence of child chronic PCM and arm wasting 

resulted for farming householIs compared with others, reflecting the nutritional 

differences between agricul trl and more urbanised areas of the country. 

Child chronic PCM prevalence was the same for farmers' and chiefs' families. 

Within the iarcer group apart. froml niers, there wa,.. little difference 

in the n'tes tor chronic PCi. lhe self-emlployed were usually traders. 

TABLE 40
 

PERCENT PREVALENCE OF 1YPE OF PCM ACCORDING TO OCCUPATION OF FATHER - Liberia 

OCCUI\I11 iui I/A W/It AC/A FF/A N% N of Total 
F~lE<90, ..1 <82 <6o ; 

55.0
 

Chief 22.1 0 8.8 22.1 136 


Fa riler 21.(0 1.9 13.5 18.2 1835 

4.1 

Concession Wur I 13.8 1.1 5.6 18.7 449 13.5 

Government Workur 16.4 2.7 8.2 14.0 292 8.8 

Private Firm 15.9 1.1 10.3 19.0 378 11.3 

Se1f-Emp loyed 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%
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L. MATERNAL NUTRITIONAL STATUS
 

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. Itmust be 

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

mately 75%) were measured. 

TABLE 41
 

PERCENT UISTRIBUTION MATERNAL SAMPLE 
BY ECOLOGICAL APLA ACCORDING TO 

AGE AND STAIU - LIBERIA 

ECOLOGICAL AREA AGE GROUP Al1 ages 

420 Yrs 20-40 Yrs Pregnant % Total 

Agricultural 22.2 68.4 9.4 100 1177 

Semi-remote 19.8 71.1 9.1 100 308 

TOTAL Agric. 21.7 69.0 9.3 100 1485 

Non-ayricultural 22.6 67.7 9.7 100 523 

Liberia 21.9 68.6 9.5 100 2008 

Monrovia 17.9 82.1 * 100 168 

Special Group 16.4 93.6 * 100 207 

*No special enquiry made
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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 

circumference and 201 fat wasting according to low fatfold. The last figure 

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

Pregnant women had a greater prevalence of low fatfold than the non­

pregnant and a lesser prevalence of low height. Small numbers, however, 

preclude valid comparisons. 

TABLE 42
 

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

HE IGHT ARMhI I.RC. FATFOLD 
< 150cm. < 22.9cm. < 7.4mm. 

ECOLOGICAL Preg. Non-Preg. Preg. Non-Preg. Preg. Non-Preg.
 
AREA 

Agricultural 8.0,, 11.21 3.60 5.6j 27.3% 21.0% 
(139) (1346) 

Non-Agric. 7.8 13.3, 2.0% 5.3% 13.7% 11.7% 
(51) (472)
 

TOTAL 8.0; 11.80 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. Non-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 as a lessening of caloric reserve with 

a greater susceptibility to further nutritional problems. 

Table 43 shows a gradient of low fatfold rates from the highest in the 

semi-remote areas to Lhe least in the pecial group. 

lABLE 4,J 

PERCENTAGE DISIBRIIITION LOW MAIL-NAL (20-40 YRS) 
NUTRITIONAL MEASURLS BY LCULOGICAL ARLAS - LIBERIA 

MLASURE 

ECOLOGICAL AREA 	 IEIGHI ARM . F.1OLD N %Nof
 
<150cm. <22.9W. <7.5mM. 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
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2. Maternal Measures by County
 

Small sample sizes for each county do not allow for individual 

comparisons. With county groupings, low fatfold prevalence was far less in Bong 

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

significant diffrences we re aoparent. It is of interest that these two countries 

had the' 1nwent prevalence of child PCM (apart from fatfold) than the rest of 

the country.
 

TABL E 44 

PELENCELIRCAEIAG 01I. !',l (AGED 20-40 YEARS)
 

[(~. T1ONAL KI AYJH S 131 COUNTIY
_NII 


AC FI' I ili IN N of Total 

< 23 cmi 41.5 n < 1.0 C1in
 

Bong 4.1 16.2 9.9 266 19.3
 

Grand Bassa 6.3 25.3 11.3 143 10.4
 

Cape Mount 8.2 16.4 11.5 61 4.4
 

Grand Gedeh 4.6 30.8 18.5 65 4.7
 

Lofa 6.3 13.7 8.1 175 12.7
 

Maryland 3.0 20.0 8.9 101 7.3
 

Moiitserradh 6.6 12.8 13.7 214 19.9
 

Nimiiia 3.4 28.4 8.2 208 15.1
 

Sinoe 4.7 17.6 10.6 85 6.2
 

TOTAL COUNTRY 5.1 19.0 10.8 1378 100.0% 

COUN!TY GNOUP IN.G 

Bnnt 
 5.4 14.4 11.8 540
Montserrado 39.2
 

LoFa 4.7 21.7 8.2 383 27.8 
N i nba 

All other 5.3 22.3 11.7 455 33.0
 
Counties
 

IOTAI 5.1 19.0 10.8 1378 100.0% 
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ASSOCIATED VARIABLES
 

1. Tribal Group) of Father 

The Mandingos, Loma and Ilano tribes showed the lowest prevalence 

of short mother'. All tribal groups had a smnal1 percentage of mothers with 

low dl'iii Ci rCi!mfVrnc(e. 

The 5pearman rani correlation test showed a significant agreement for 

tribe ranki 1 of Mohier; (20-10 ;' ,r,) and children (Table 37) regarding 

prevaleince of low huight and low H/A r - 0./9; t - 4.07; PN. 0.01) but not 

for arm ieuros . is nuggem Sr may he.d ~jreti c factor in determining 

child stature. It must be noted, howeve,, that if the mother was stunted as 

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

her eventual short stature. 

IA[LIE 45 

TRIB AL GROUP PLt PRL VAt RNAL LOW r I ONAL[BY'F CR fAGL L OF MATI UTR MEASURES 

Liberia 

M0OIHR 20-40 YLA';R AGE
 

TRIBE AC FF lEIG N .[ N of Total
 

< 23 cm M mm cm
7.5 -150 

Bassa 7.0 22.9 12.8 158 11.5
 

Kpelle 5.5 15.8 10.1 329 23.9
 
Gio (Dan) 3.5 26.7 12.8 86 6.2
 

Gola 8.3 23.8 13.6 ,1 6.1
 

Grebo 2.4 15.9 12.7 126 9.2
 
Kissi 7.7 19.2 14.5 78 5.7
 

tralhn 6.9 32.8 15.8 58 4.2
 
Kru 4.6 20.9 11.5 87 6.3
 

Lona 6.2 8.2 4.2 97 7.0
 

Mann 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
 

TOIAI. 5.2 19.0 10.8 1376 100M. 
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2. Ocupation 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 iothers nder 20 years tile 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). 

[ow tat.lold on the other hind, was much greater in farming groups, even 

allowing for i possile bias in ,easn;rement. (aloric reserve, thus may be 

low in farming 'l pregnant w,omon of all ages,suggesting they are ill prepared 

to cope with any added nutritional problem. 

3. Mo tilher S- Know 1edqe ofj-nil i sh 

With decreasing i teracy groups, there wa; a progressive increase 

in prevdlence of low nutriLionl arm measures for all maternal groups listed. 

Low stature followed a similr tLreiid tor 20-10 year olds. (lable 47). 
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TABLE 46
 

OCCUPATION OF HOUSEFHOLI) HEAD BY
 

PREVALENCE PERCENTAGE OF MATERNAL LOW NUTRITlONAL MEASURES - LIBERIA
 

MOTHER UNDER 20 YEARS AGE 

OCCUPATION ACk F:f* tIIGOT * N of Total 

<23 cm < 7.5 mm < 150 cm 

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%
 

MOTHELR ;20-40 YEARS AGL 

AC FF HIEIGHFT N 7 N of Total 

<23 cm < 7.5 mm CC 150 cll 

Farmer 5.4 23.4 11.2 818 60.8
 

Non-Farmer 5.1 13.3 10.8 527 39.2
 

TOTAL 5.3 19.4 11.0 1345 100%
 

PREGNANT MO] tERS 

AC FF tHEIGT % N of Total 

< 23 cm <7.5 mm 150 Cm11 

Farmer 3.6 25.9 9.1 112 60.9
 

Non-Farmer 2.8 20.8 7.0 72 39.1
 

TOTAL 3.3 23.9 s.2 184 100,
 

hAC: Arm Ciru f.iference 

*FF: Iricvps; t ifold 

*N: Total n lutbr in edCh group. 
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TABLE 47
 

MOTHER'S KNOWLEDGE OF ENGLISH BY
 

PREVALENCE PERCENTAGE OF MATERNAL LOW NUTRITIONAL MEASURES - LIBERIA
 

MOTHER UNDER 20 YEARS AGE 
ENGLISH AC FF HEIGHT N N of Total 

<23 cm <7.5 mm <150 cm 

Knows & Reads 1.5 10.6 9.1 66 15.2 

Knows 6.4 19.1 19.2 157 36.1 

Don't Know 9.0 19.3 12.8 212 48.7 

TOTAL 6.9 17.9 14.6 435 100%
 

MOTHIER 20-40 YLARS AGE
 

AC FF IIF GHIT % N of Total
 

(23 cm <7.5 mm <150 cm
 

Knows & Reads 1.4 6.8 4.1 73 5.4
 

Knows 3.8 11.3 9.3 
 386 28.3
 
Don't Know 6.0 23.3 11.9 904 66.3
 

TOTAl 5.2 19.0 10.3 1363 100,
 

PREGNANT MOTHERS 

AC FF HEIGIHT N N of Total 

< 23 cm <7.5 mm < 150 cm 

Knows or Reads 0 8. 1 9.8 62 32.8 
Don't Know 4.7 31.5 7.1 127 67.2 

TOTAL 3.2 23.8 8.0 189 100% 
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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 groups measured. 

Data for production by traditional agricultural site per household 

and per caput were available from the 1976 National Rice Survey, the same
 

sites being visited in this survey, but not the same households (see p. 22 ). 

Differences in samplini 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 height, signified nutritional status of 

children 6-59 months of: age at that site. For mothers, the mean value 

of the raw data was used. 

A positive correlation is to be expected; that is, the higher the
 

rice poduction, the better the nutritional status. 

The results (Table 18) indicate that this may not be the case; in 

fact, the direcLion of must of the iipor Lart correlaLions is negative. 

From this data alone, int. rpr .:ta ton must he made with extreme caution, 

because of the small number., different sampling and other factors 

influencing food availabiliLy, such as food other than rice, and local 

trade in rice. 

[ven a ter allowinq for the above liiitat inns, the consistency of 

the negative correlat ions isstriLini. It ispossible 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
 

NUTRITIONAL INDEX 
W/IH Height Arm C. Fat Fold 

or H/A or AC/A or FF/A 

COUNTY 


aBONG(18) 

-.41 -. 45*Mother .15 
Child -.44 -.20 -. 45" -. 18 

LOFA(10)
 
-. -.50
 Mother -.29 34 


.52
Child -.35 -.65* -.57 


NIMBA(18)
 
-.23 .10
Mother -.44 

Child .22 .23 .03 .24 

REMAINDER(34) 
Mother -.21 -.12 -.19
 

-.28 -.19 .05 -.34*
Child 


LIBERIA(78)
 
22* -.18
 Mother -. -.20 


Child -.15 -.14 -.08 -.08
 

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 1aLLur inference in suIported by the survey results that the 

prevalence of PCM,1 is less in murNe urbanized areas. 
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VIII DISCUSSION
 

A. RATIONALE
 

The Liberia National Nutrition 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 the light of ideal statistical requirements, practical aspects
 

of field performance aid preci sion of results, and satisfying the request ot 

the Governmient of Liberia.
 

The basic approach used a simplifi ed field assessment procedure which 

consisted mainly of anthroponntry in youung children to determine prevalence 

of protein-calorie malnutriLion (PCM) and iemoglohin estimation to assess 

anemia. Young children coMtpri-e an important vulunerable group; that is, they 

are the most likely to have PCM aiid Liir health status ;s often intimately 

related to the degree of PCM, 

The nutri Lio'ie : dn, the poultat ion onstatus needs of total depends the 

relative imiportance and cLonplXity Of ecological factors (e.g. food intake, 

sanitation) o.electivly atlf ctin particular ige groups. It is not clear 

whether the lqrc of PCM in young children indicates that the problem exists 

at other afls 

Liberia is tPO! U;II in ,nv areas a pnor network.;parsely U.d a rural with road 

This presen ted a parLi ularly difficult problem to reach the survey Population. 

Saliple site re iquiremoetsk are rel ateod to the num,5ber of separate descriptions 

required, not necessarily ou the country's total Population. 

Prior to the field phase o the survey, it. was evident that if the 

survey was purely limited to the siil it ied assessment method, no more than 

perhaps 15% of total field 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 localities one household to the next.
 

To improve the efficiency of the survey more information was sought, 

provided it was requested by the Government and feasible for useful analysis. 

The setti;-, of priori Lies for this extra information balanced against the 

total sample size required for prevalence description was one of the most 

difficult tisks of this survey. The opportunity arose to present to the 

Government certain unique information relating to health and nutrition; 

information wiich may not. be obtained at least in the near future unless a 

national study is(lone. 

An important factor was the quality of the trainees and supervisors. 

Almost all had health and nutrition-related experience in the Liberian hinter­

land, althoughi very few had expt riece in niurvey techniques. Trainee enthusi­

asm, motivaLior and int,.lligencu was r,lativ.'ily high. 

The choice of the extra inforn;ation w=- based on objectivity, ease of 

collection, validity and usc to overnmun t istorical informationthe i. 

.ausewas a problem be it relied on the memory of the participant. Complex 

techniques oF interviewing ware not possible nor were detailed dietary methods. 

Even with trained people, quarit iLiLive dieLr, sudies may have questionable 

validity. 

The informa Lio selecLed included maltHi] anthropometry, socio-economic, 

and basic health and agricultural. 
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Maternal anthropometry had first priority as itwas strongly reconmended
 

by the National rNutrition Committee 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 time for complete field testing prior to the
 

survey, although some of the variables, such as socio-econsmic status were
 

fairly reliable. At first simple dietary information on types of foods eaten 

was not found to be reliable when questioning was limited to a few minutes. 

When this period was ex tended in tie subsample, more reliable infornation 

was expected.
 

An i mportait o0)portunity arose to cenbine part of the nutrition survey 

sampling with that of the ongoi fiat iunal Rice Survey. Although th is 

presented cerLain proble s,in weihting, the advantages far outweighed the 

disadvantages. Attaching in the must feasible and useful way a simple
 

anthropometric indicator to a nutritiun-related survey is a method that should 

be considered wore often in countries where logistic and resource constraints 

are great.
 

Protein-Calorie M
Nalnutrit ion 

Acute and clhironic It .i iave different iMplications for the design 

and evaluat ion oi a!o roprii,. r,,dil prograis. 

Acute PCM or wa, Li,. s'uyqus LurreulL or recent deficiency usually as 

a result of cnmI e-x fac rors involving iiadequaite feeding and impaired absorption 

due to diarrhea or otier a.uu. diseases. NuLriLion and infection miay be so 

interlinked that atLenLion to one aspect will assist the child regarding the 

other. In acute famine situaLions, at least in the initial phase, the 

problem may be less 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 qrowth, and to a large extent, nutrition history. Both weight and 

height are affected by episodes of acute infection and underfeeding; weight 

reduction is qreater and can he restored more quickly than height deficit. 

Wi;h the cumulation of repcated episodes the child's height and weight 

(as deterlined by height-for-,ayu ni weight-for-age) may become progressively 

reduced even betw:en such epinl.. Unithe other hand, weight-for-height 

will he relatively noiirIidl during Lihe int.r I ,. 

There is also whor subLle continruous, non-acute problem of underfeedingL o 

and low grade illness which will be reflected by the reduced weight and height 

of a child. 

B. RESULTS 

Anemia
 

The most important nutrition-related problem inyoung children in 

terms of numlbers aflectd is ,nemia (lpage 56). At least 60" (if all children aged 

6-59 monLbs were anemic hv WI class if ion.i Ihis occurred throughout ail 

age rdnyrs anl i,,,:tQ hi.ih preval of malaria,k Kh [ i.:e Significantly
 

in chl1dreii 6-1i mni old 16.4 wun rio ni Vinq rood, apart fromr mil1k 

(nage 58). Hilt u,.aitin itLl,. ironc. Unileoss iroi-containini foods, such as 

cereals and Jo ,. vow table ,, i ven, the y',1. child has no chance ofO r. 

restoring repletod iroin stores after inlection, infestation or diarrhea.
 

*Nutritiond1 Anemiias (196H )World flealth Organization, ech. Rep.Ser. No.405.
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Acute and Chronic Malnutrition
 

The prevalence of PCM in rural Liberia is summarized inTable 50.
 

Included in the data are added groups: Special (LAMCO), Monrovia and NAS
 

Reference which can be conveniently compared.
 

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

problem in rural Liberia, nor 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 wasLing are considered, there nay be a 

problem in the more ;ura] area' ol the country during the second year of Il;fe, 

where approximately 10 are affected (Table 51). [his suggests that the problem
 

of acute PCM in this age 1roup, particu1rly, lies just under the surface and 

any deterioralion due to pour wivironnen t , such as the hungry season or the 

onset of increasing diarriea Itother times of the year may he sufficient to 

tip the ba lance. 

Chronic PLM or stunting does present a probleii in that 1&. of all children 

studied had impadirp rowth uff icient to su,]e) t that environmental factors 

were implicated. Ihejrvlevncie of chronic PCEM was hiigher in the agricultural 

areas (20.2) thani ini the muu dose Iv poiulated locali tieb in rural Liberia 

(12.4,), in tion i' (,0 .W ) nd LAW.iO 19.0 ). 

Figures 3 m 'I :;Iv Ig ,.r 10 rui a] Like:ridn Woan height-for-age as a 

curve colmpared it b/A , InLation of.. :th ri , poo median and YO NAS median 

height-for-age curves. Also included is the LAiC Spurial Group results. 

StuntiniJ !ains airoid 6 months dge, inc reases to a plateau in the 

second year and con tinues at 1Ao il 5 yea il ,f . The much hiigher 

prevalence of acute (mild) wasting and other furms ol PCM at 6-23 months, suggests 

that children already s-tunted by thi age may fal to improve in later years. 

(Table 51). 
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TABi..i 50 

PERCENT.PREVALENCE OF MALNUTRITIiN ACCORDIIG TO POPULATION DESCRIBED
 

AND TYPE OF PCM - CIILDREN AGED 0-59 MONTHS.
 

lilJP; A G, SAM t V (Ct4/ I" I I ( Sllili 

popII AI Iq; * W/A ffIA ' A SIZE
 
D!S( R I 90s( 80: - {.: ,460;
1?.5, 

Agqicul t'n ,.(t'' 1. .0 I. 2502'. 7.2 18.0 

Non-A/ ritiiIt 1IL.4 , ,i ?0.1 /.7 16.9 977" 1.5 


ktJfkAi l i:ilr a 113.0 1.6 24.0 10.8 17.7 3479 

1lMltVIA t 8.0 1,5 19.3 9.9 30.5 223 

SI'[CIAI .,:-!,(i,:Ki) 9.0 2.9 13.4 4.2 13.0 285 

RL IE1.i!i t.'l! 1AI ION c 1.0 1.0 3.0 3.0 3.0 

a Woilt ,j , u.: 

C A ppro.. i, ' ei t iite. t ( It dinql to tx1CLt l dl tI'i lutic61 

: lilH Will WIAIli/A ht- f:l-titr' W i:iht-for-he i ht : Weight-for-age 

circumferencv-for-age : lrHcpsAC/A Aiu;i FF/A fatfold-for-age 

IABILE 51 

NUTRIIIONAL STA I LIS-ILRCE r PI'REIVALE[NC E OF MALNUTRITION 
ACCORD ING 10 TYPE AND AGE 

A,i it) ,onths 

lYfPE Of -1 2- 11 1221 24* v5 36-47 4P-i,9 TO[At
MAL NI K I I i(, >I I: l i 11, 

Clironu 'i(Il A) 12. 1 7 ' 1.5 22. 21.1 20.5 24.1 100 

A ,te ( ,'!
 
Nod- ".(- . ,I.4 6t ]q 1.1 10
I ' .. 1.,o 
Ni I n-l k' 3.) .. 2.1 100t, 1, i 6.1 ',. 2.8 


.ht, 'A . 17.4 34. H JI.l ?O.i 1 .,1 19.3 100
 

Aim W ,. i (,I , 1. 6.7 18 .9 17.I 1.9 3.6 2.8 100 
Fat t8w'tti ,i(I1/A) 2/.1 11.0 21.5 31.1 9.4 6.9 7.2 


IOTAI- 8l8lih, (111) (518) (894) (650) (504) (344) (3385)
k (364) 

100 
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FIGURL 2 

COMPARI SON OF RURAL LI BER IA SURVEY POPUL.ATIO(N MI)I ANl ItIG- FOR-AGE
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1IGURE 3 

COMPARISON OF PJJPAL LIBE PIA ;URVE v POPULAOI ON MEDIAL HEIGIT-FOR-AGE 
WITH LIB -RIA IT[CIAI. GROJP ANlD NAS iOAl 1I1O-10E1F111AI1OF1 BOYS 
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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 healt.h, tjricultur l aid de',vOln,ent ,ro.juctn,. 

That stunt inj in y)ung A.i Iren i more a ref Iec ion on the environment 

than netici t,tors ih sugget d by i Ls correlation '.'th low maternal height 

tailiI/. A1 tiou.k W latijnsfilp iA.withiln ,i,,Lh the n is ;Lical ly 

significant, the coeffii unt of d,:L,a:ninationiS only 4.. whi ch suggests that 

low materiiio iit accounts fur unly a very =1al Iproportion of stunting 

in children (A ,opn., I 

Tribal t filidLiaui NOws important differerices-; in the prevalence of 

chronic "rMtojn ). The Koelle tribe hes one of the leawt rates. It is 

not clear i,.:tLe thK. _ I~ iel tri,L or duo Lu the fact that they live in 

the two countis .iLuh trn least prevl , ,ieof chronic PCM. The prevalence 

rates for Kpe 1le childi ren in Bong (1 .U ; N - 451) and Miurnt,,rrado (12.5.; 

N - 234) coiImred M iithe rest of rural Liberia (18.Y; N - 135) suggest 

that the counti inmay be more imprtan I than the tribe, although the numbers 

are too lo, to be ,ut . 

Low iaternia1 heiOht prloa Idlenie for trie Kpelle tribe, on the other hand 

is nearly equdl Lu ri ri , of rural Liberia, and the rates are ilnifar in 

the coun ty pr u!,:,. It is 1ily tLat .h.n low rakes for children cannot be 

expla ind On Lhe has i, of maternal iei pht. and that ervironmental factors are 

more nimu rtdii. 

Loiia , fairi arid l inrrriyuimothers have the least rate for low riaternal 

height but onl y the Maridiiiuo child has a low prevalence of child chronic ICM. 

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. Even for agricultural areas alone, the prevalence for Bong 

County was compaaLively low. There were two agricultural sites selected 

in Bong fLhdt may have been eourbanised aLcordinu to the sample. These 

were locaLed ,t and LIven wasoalai Woak.olo. if this taken into account, the
 

resnit fior nrqoligricui1Lural areas would be much the same. It is not possible 

to indicate from Lhi , surv.y w etiher the intensive public health program in 

Bong County is a IaLLor in tLis . He rates.,,valenc: 


It in of inerm tiat in trW 101 Nutrition and Health Survey (') the 

prevalence of uhronir CM based on low h,-i jht-for-age in Kpelle children aged 

0-5 years wan uiJiproxiicitely A, . oqu. l tio the rate for Loma children, 

and mucLh higher than this survey resuit. Results in the previous survey, 

however, reflect a samrple ,achiidren in vi]lages which had a health facility. 

Important associat liOns of higliher prevalce rates of chronic PC1 found 

on the present turvev includ-: birthplacu A hohe rather than inihospital 

or a clinic (page 65); dlenc. or death of parent (page 66); tribal group 

(page 67); illiteracy of thte mother (pa, Qi); OCuPation of father (paqe 69). 

An associa rnterprtJ d; nau . utilizationion cannot h as ialth servicn 

(at birth) , parental tbscnLU, trib-, illi ray and (fCCUWtOrr aVOc~diatrS 

may be explaint by other imnLtanL Iactors, incIutlinn degree of urwatiziAtion. 

'The lower prevalence raq us r chronic P(1 in the Cpo lle tribe has already 

been discussed Lhe ,.,-;ptaking pipl ,n (lUaa, Grebo, Kru a d Kaht) in the 

sample had a significaly higher prvaleric, rate than the other tribes together. 

A lack of association in the results does not necessarily indicate that 
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there is no relationship. This may be the case regarding feedingpractices, 

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, however, that 31.7, of all survey children 12-23 

months received no milk and 16.4: received milk without any added food. 

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

assistance during feedinrgj whei, Ltn child nao' longer fully on the breast 

(page 61). Tak inn into account T 6Wh,liner pr.vlcnLe rates of chronic and 

other types of M,, th:se rens way sugJgest, important associated factors. 

The redu.Linu er, J u.l hasin, t t fedinq ina prublem, (1?) and particular 

relevance in i',atrie: uch us Liberia where fresh milk iS uually unavailable 

and commercid .'ilk i'; cost l'. On tin othe, heand, W)rcast, milk alone is 

insufficienlt fr'adc'lu Le nutrition ot children a fter 6 mo tiths of age where 

the child bc,.Y4 more eXPoS to inention and infestK ion (31). In this 

transitional period, tile child simply roequirc,. re food. 

LKrn when th ,hild receives food, it dIunr, trom the survey, that he 

may have to coryp c withither fawil ; MeMber s . it.1 , understandably very 

difficult to ctpc-ivev alid inl,.ma Lion fur f in assistance within the fanily. 

The problems of r(,cel br1, tediri lonlroIvia have lRun, H byin empaLAized 

Norman (1H9). uivo uyqjos s that reduction My a1ready he 

in rural areas . I so. 

1his ye Lhis occurring 

Undo rw?;e 1ylt 6"10 I .T-dc, 

The prevalence estimates for underweight children and those with 

arm wasting have the bent value when cons idered with t.he indicators discussed, 

such as for acute and chronic LM. The survey results showed that acute PCM 
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was relatively uncommon;therefore itwas likely that short stature contributed
 

at least in a large extent to low weight. In the majoity 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 thal for chronic PCM. It is probable that reduction in this rate will
 

be achieved by the salie approach discussed regarding chronic PCM: intermediate
 

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

A 5asin u 

The preva imr.e for arm wasting has a rather different significance 

than for underweight in that there is relatively little contribution from 

bony Skeletou. ibis perhaps xpilains why rates for arm wasting drop sharply 

in the third yer of i Ic (1 iP low waight.-for-height) whereas those for 

underweigrht cu up eive age low height-for-age).tinue hig'h to ,,ir, of (like 

(Table 51). Althouhi ph t" in wanting in rural Liberia ist prevaeic 

approximately IU, it sWould he noted Ltit in chiildren aged 6-23 months living 

in the uur ruiral rea;, the ra LOs exceed 0 . 

INhucortlOd tio n of arm ( i rcu'tew1Le-for-aie and weight-for-height was 

sufficirintly high (Appendix I) !o nuqjo t thiu it may Ie used especially where 

apparit: for t iq1 uo i, imIl)ra tical. In addition the.ui nd i i:,U cn1 

correlat ion Wo kH n i ciNu MIAou,dld af1 MusCIe dra is high (r = 0.92 

for chi ldren 6-3 munLh;) sapqesting that Lhe formur may be used to estimate 

muscle bulk. 

The arm ir;umforence-fur-heighL index was reported only a few times in 

the results, as rat.es 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
 

low food intake, infection, or even increased physical activity. Within rural
 

Liberia there was no difference in prevalence rates for the more agricultural 

areas (Table 50). The higher prevalence in Monrovia may 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 to years of age (Table 51).
 

Maternal Rec'.Jj­

uLritional sLaLus in adults is much more difficult to define using 

anthropomeLric measures tl in younq children. Useful reference information
 

is scanty and he ,igilic 0ofi, A iiffrences isnot clear. The cut off points 

for low maternal wvoat,. u>d in 0.c 1.iberia survey are based on prior 

experience in diiffernt conintr i' of Lth.. old. 

A mother les, th n five feet tal dues nit necessarily mean inadequate 

nutrition during her (.nildhood, althou. this may he sugestive, particularly 

if her tribal origi n shows no 'arked oxtreme in stature. 

M'easures les than 23 Lm fur oii circuiiitorunLu or 7.5 Inu for triceps 

fatfold have ,it ar tor ,.Wii. t ofn: The additionpliha1.ilns i wk tcd'uitttnutrition. 

Of ma tonal v'lq t W, i, 4U:, te' i helped to Clarify ',aW er nal results. 

There was , however, no hu table instr men. that could he u ,ed ini the field. 

A coiiiiari 'on uit wrna I rasituLk in total li [r ia w ith those in the 

Special Group (LAIICO) and Monrovia did olt. sihuw the marked difference 

in low height and arm cit qmife rence rtLe- that were evident for their children. 

There isevidence to suggest from fat fold 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. In 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 insu f icient 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 low arm circumference'measures ; in general 

no more than 5. 

On the other hand, lhe prevalence of low maternal height, approximately 

10%, may be considered in part an index of their nutritional status during 

childhood. if such women deliver bahie L that are relatively larger than the 

mother's bony pelvic capa city, disproportion and prolonged labor may result, 

with disability or death of An: mother or infant. This is particularly relevant 

in view of ir vory hi qh mortality rates in neonates reported by the 1971 

Demog raphi c Surv (I5). 

Rusults for arm circumference and fatfo1d for mothers, like those for 

chidren, may hQ used as ba, eline infomnation for fuLure studies or evaluations. 

If the rate for low arm circumference or fatfold increased significantly, 

itwould 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 nutritional assess­

ment may be readily included to provide intrinsic information regarding 

prevalence of undernutrition as well as data complementary to the main objectives 

of the survey. 

For example, in view of the high priority for self-sufficiency in rice 

production, tvo Ministries combined in 1974 to begin a yearly country-wide 

food production survey. Bdsi( in forMation on nutritional status would be 

extremely desirable to complemenrt the results. In 1976 the Ministry of 

Planning and Lconomi( Affairs (MPEA) beqln a study of Household Food and 

Expenditure ior selected large localities in each county. Basic anthropometric 

information on nutritional status would indicate the prevalence of protein­

calorie malnutrition as well as its association with socio-economic status 

and food purchasing practices. 

The Demographiic Studies by the MPEA begun in 1970 (Is) provide essential 

demographic iofurdatio over stati Lically represent ive regions of the 

whole of Liberia and piuvid, a further pnsr )1e basis for a simple nutrition 

indicator for ongoing inforlmation. 
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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. Nature of the sample distribution assumed apdlicable.
 

4. The extent and depth of information desired. 

5. Precision dWM;ired 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 inan area having a characteristic provided the characteristic 

is not rare (. ) 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 samliny, there are four variables affecting sample size, 'n. 

Z - normal deviate for confidence level desired (1.96 for 95% confidence 

and 1.645 for 90 Lonfience). 

p = proportion of population having the attribute measured. 

b = deviation from "p" due to sampling with confidence level chosen. The
 

confidence limits for p would be p I 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:
 

K Z
 

n - 2 (p) ( -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
 

(Z a 1.9). 

While the value of I)can be predetermir ed, it depends on the value of 

"p' and may or miay not he acceptable; for example, 50% - 5% might be considered 

acceptable, but 10, + 5 might not. 

The value of "p" yieidinqi the largest n is .5, so if a number of different 

attributes ire to be measured for the universe, it is usu1l1ly safest to 

assume p = .5. After fixing K, Z, and p, n and D dre the only values not 

determi ned. 

By determining maximum deviation tolerable (D) "n" can be solved for as 

follows: 

K = 2 (cluster effect) 

=
Z 1.96 (95 confidence)
 

p = .5(5o;:) 

D = .046 (4.6%) (arbitrarily selected as acceptable for n = 900)
 

(.046)2
 

n = 900
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Thirty children will be drawn using a random start technique within
 

each selected unit. A total sample of 900 children (30 sample units x 30
 

children) with proportions having a characteristic varying as follows would
 

have the following approximate precisions: 

1 havin2characterisLi cs 951 confidence limits 

50.0,X; + 4.6% 

20.0/. (80.0n) + 3.7% 

l0.OV (90.0) 2.8,,, 

Predeterwination of sample size does not predetermine precition of survey 

estimation. ,vario l,u. will have than predicted andv qredter precision 

others will hvu 1esq. ire li i nary co ;putation for estimates of prevalence 

of low height-a a(Je oft62oh ch i iren nampled in Bong County, suggests the 

K value is ulo.p to I iisteaJ 1 i.A ;W5 indicates that the sample size may 

in fact be sufficient, in tLi, ,xuirple. However this ay not he the case 

for othet or Iruporktun ULl thdn 5,. do meet standardsparancL,nt., ,.uunt ips. i s 

of stat istical r liahility in the urvey except for subregion estimates. 
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APPENDIX B
 

SAMPLING WITHIN SITES
 

Agricultural Areas_ 

Usirg informition from the Rice Survey, it was possible in most 

cases for tie Survey Director to predetermine the initial and subsequent 

villages to he vii ted in the selected site. This was done by cumulating 

the total population of the ,,i c.tLed enumeration area (EA), which often 

comprised of severa l small vii lae, and us ing a random table of 

numbers to Meot a rdoiom s rt to identify tha first village. Subsequent 

villages wci'e sel eted acecoidinig to tlu LA rice listing of villages 

below the first seleeLted, until tiiie t(tal s tima ted pop ulation equalled 

approximaLe!y 400. I L o hotto, of the list was completed before this 

tot l the next vill,, to that on top of the listheselected was the 

and the l)rocedure continued. 

Villages (or localities) were nM necessarily listed in order of 

geographic piroximi ty, alIthough they were usuallv within a few miles from 

each other arid of tenrmuch closer. Rice survey information usually revealed 

village loc Lib 4 witlin Mte ,n,. thei r distances apart. This enabled 

important plianniniq for tr risport r,.ju it emenis as wel I as for expected 

duration of t !an at each i Ie. 

In cetrtain cJes Wor initial riforima tilon indicated that sonie of the 

localities ina site were several hours wlkiny from others, the site 

two: one Ar.wri for tlese more reiote localitiesfet iONIi 

and another for thc test. Within cacti universe a curulated total and 

random start was irede termined as htofure, to derive two clusters instead 

of one. The saiil)ie size in eaci cluster wa prol)ortional to its estimated 

urniverse was MrAl 
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population accordinn to the site population.
 

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 estimaLed number of children under 5 years of at least 50 in 

that vi 1Iage. in this situation a rough on the spot map of the village 

was drawn and separated into severa groups of roughly equal total numbers 

of strlctue1 i. 111le field, ,.he team us;ed a random table of numbers to 

idenLtify in wIi lu , to berlin and a compass to indicate the predetermined 

direcLioni ot select in,su.,ecuent households and children. This direction 

was sectoril,I e..J ,v N fi'st, then anticlockwise to the next quadrant 

N by NL and so fort ntili Li enuired number of children were measured. 

Il dIt ,1/ely ;)oupo1i ed 'leas L. lusters were selected applying the 

abOve m thud to e P .h .I t',.,'o initia! pu,. Iati on groups rather than one. 

In uach, 15 t.O ldieut vr,-e selected. 

Non-Aj.ricultuiralI Areas 

Whentt avail Thl , censuz lists were used in the same way as described 

with the rice .surve lists. Usually, however, these areas had localities 

with re1atLively )'vle lations it difficu1L identify individ­1a Iol. anld was Lu 

ual [A's within ithe,.,e loclitics. Field maps were drawn and the procedures 

usually fol lowel thoeo described above for densely popu Iated areas. 

It is aparunt 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 care 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 inAll 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 ages of 0 and 59 months. 

(c) Made available to the survey team for completion of survey
 

measuremen ts.
 

(d) Have the consent of a parent or household head to participate
 

in the survey.
 

2. When more than one child in the 0-59 month age group lived in a 

household, a survey for ws completed on each of these children. 

3. Only households ,iALtchildren in the 0-59 month age group measured
 

were assigned household nu'Thn in the sequence encountered. 

4. When a child under 60 months old was temporarily absent from the
 

household, arrangements were made where convenient for a revisit at a later
 

hour and the appropriate household number entered.
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APPENDIX C
 

SAMPLING PROCEDURES - WEIGHTING
 

Tradi tional Aricul turalAreas
 

The 19/5-1976 rice survey 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 lad more sites selected than exactly 

required accordini to population proportionality and certain counties less, 

such as Montserraoo. 

The proportion of the number of sites or children actually selected to 

that required according Lo 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 samplingj. 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 to weight individual county prevalences by 

population proportion ard lum the res!its. 

Thus the weighted total pr-vai1 ence r (AG) equals the following. 

PREVALENCE OF TOIAL A,1il.WLt.URAL AREAS OF THE COUNTRY 

{ (AG) P (AG)i x (AG) 

. N (AG)J 

Where: 

F (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 = 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 I-OIAL COUNTRY - All Areas
 

S(CT) (AG) X L Lc (LUC ] 

Where:
 

=
P (CT) weighted prevalence of total country 

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

(LUC)= p evalence of lare rura!, urban and concession areas of country.
 

n (AG) = as above.
 

n (LUC)- total population of large rural,uurban and concession areas
 

of the country.
 

N = total country population
 

The prevalence for all areas within each county is the sum of the weighted
 

result for agricul tural area< wi thin that county with that for each other area. 

The country prevaie:nce valu,.: for the particular non.-agricultural area was 

used in the countv estimate. Tme population contributions within each county 

are listed in lable ?. I t should be noted tbhat apart from Montserrado, 

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

COUNTY PREVALENCE
 

~ -FL ' -P(CT)~~~ -2 +PUcoAG1 +FCc . 
-n(AG).
P(T)kIA). n(L) I (U. n(U)i. i+((C
 

n(T-n(CT)j n(CT)iJ n(CT)j
 

T.U)_
(AG) n(AG) -t- (L) n(L)_ n(U)j J (C) n(C)
 

Where:
 

P(CT) i weighted prevalence for county i.
 

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

T(L) z mean prevalence for all large rural areas in the sample.
 

F(U) = mean prevalence for all urban areas in the sample.
 

T(C) = mean prevalence for all concession areas in the sample.
 

n(AG) I = population of agricultural areas in county i. 

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

n(U) i population of urban areas in county i.
 

n(C) i populationi of concession areas in county i.
 

n(CT), = population of all areas 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, Athough not of exactly equal
 

populations within each county were almost always rlose enough for practical 

purposes. Once the county agricultural tot,! was weighted as described above, 

relatively few of these populations had a correction factor far from 1.00 

(Table 53). Thus weighting within a county was not considered necessary. 

In several analyses, romnparisons of wpiqtnt:J va lues using sites within 

counties, with un'weightud values, di I er d no on: than 0.5K for all measures. 

The two sites within each of these iarq 2 areas were obtained using a 

random start, and a sampling interval deried from the ratio of the cumulated 

total population to the number of sites (tao). 

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

(see page 102). 
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TAI3LE 5'2 

COMPARISON OF POPULATION AND SAMPLE PROPORTIONS 

Agricultural Areas
 

Population Sample Degree of Correction 
Proportion Proportion Representa ti on Factor 

COUNTY (1) (2) (3) (4) 

Bong 0.170 0.211 1.24 0.80
 

Grand Bassd 0.080 0.094 1.12 0.84
 

Cape Mount 0.047 0.071 1.49 0.67
 

Grand Gedeh 0.074 0.059 0.79 1.26
 

Lofa 0.161 0.141 0.88 1.14
 

Maryland 0.079 0.071 0.90 1.12
 

Montserrado 0.111 0.071 0.64 1.56
 

Nimba 0.232 0.211 0.91 1.09
 

Sinoe 0.046 0.071 1.53 0.65
 

COUNTRY 	 1.000 1.000 1.00 1.00
 

(1) County population :-Country population
 

(2) County sample size Country sample size 

(3) (2) (1) 	 1.00 inrlcates overrepresentation of sample 

1.00 indicates underrepresentation of sample 

(4) 	 = (1)-K-(2) Factor required to correct sample proportion 

to popuilation Iroportion 
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TABI3,I,' -3 

DEGREE OF REPRESENTATION AND CORRECTION FACTORS
 
FOR AGRICULTURAL SITES WITIftl COUNTIES.
 

(AFTER WEIGHTING THE TOTAL COUNTY ALONE)
 

COUNTY SITE DEGREE OF CORRECTION 
NUMBER REPRESENTAI ION FACTOR 

BONG 1,2 0.91 1.10 
3,4 0.96 1.04 
5,6 0.90 1.11 
7,8 0.97 1.03 
9,10 1.19 0.84 
11,12 0.93 1.08 
13,14 0.94 1.06 
15,16 1.39 0.72 
17,18 0.98 1.02 

GRAND 19,20 1.06 0.94 
BASSA 21.22 1.02 0.98 

23,24 0.91 1.10 
25,26 1.02 0.98 

CAPE 27,28 1.12 0.89 
MOUNT 29,30 0.90 1.11 

31,32 1.00 1.00 

GRAND 34 0.96 1.04 
GEDEH 35,36 0.76 1.32 

37,38 0.86 1.18 

LOFA 39,40 1.67 O.6J 
41,42 0.82 1.22 
43,44 0.90 1.11 
45,46 0.87 1.15 
47,48 0.93 1.08 
49,50 1.20 0.83 

MARYLAND 51,52 1.00 1.00 
53,54 't.99 1.01 
55,56 1.06 0.94 

MONISERiRADO 7.5F 1.12 0.89 
59,60 0.96 1.04 
61,62 0.93 1.07 

NIMBA 63 ,64 0.86 1.16 
65,66 0.97 1.03 
67,68 0.96 1.04 
69,70 0.88 1.13 
71,72 1.09 0.92 
73,74 0.92 1.09 
75,76 1.08 0.93 
77,78 1.00 1.00 
79,80 1.47 0.68 

SINOE 81,82 0.90 1.11 
83,84 0.87 1.15 
85,86 1.35 0.74 



APPENDIX D
 

REFERENCE POPULATION DATA
 

Data from reference populitions 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.
 

lhe 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, percentagcs of other measures may be expressed such as % height-for­

age. The % weight-for-height is the ratio of the weight of the child with 

that of the redi .n weight of reference children, for the same height. 

Requirements for referencc Jdta include (20): 

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

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 level 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 

medi an. 
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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 t.he 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 genotype differences 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 recoimendation's of the National Academy of Sciences (NAS) Committee 

on NutriLion Advisory to the Censr for Disease Control, USA in1974. The 

populations included children aged 0-36 months from middle to upper socio­

economic statu, famil es and those aged 2-6 years from a National study 

throughout the USA. 

This data 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 differences. 

There is no suitable data in the USA for arm circumference and fatfold
 

measures. In this survey arm circumference median values were baspd on 

smoothed data from Polish children (33). Arn-for-heiqhL reference was 

derived by cobining 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 the 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 fac Lrs invol vi up the young chi Id, such as delayed mental development 

and reduced poLenLial for learn ing have. also been implicated (35). 

These levei have been listed in this report (page 8 ). They approximate 

to the I s t and 3r d percentile of the reference population measures. Experience 

in Africa regarding weight-for-age (36), weiqht-for-height ( 5), arm circum­

fereice-for-heigIht (37), arm circumference alone from 1-5 years and fatfold 

for age (38) wi th young chi Idren has clari fied to some extent the value of 

these levels or "cut-off pnint" 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: 

WEIGHI-FOR-AGE, IEIGH{T-FOR-AGE ArD WE IGHT-FOR-lIEIGHT: 

Center for Disea'se Control, USA from data of two major USA surveys. 

ARM CIRCUMFERENCE-F Jf,-/\GE: 

Burgess, IIJ dnd Burgess, AP (1969) A Modified Standard for Mid-Upper 

Arm Circumference in Younj Children, J Trop Ped 15:189. Using data 

collected by I. Wolanski for Polish children. 

TRICEPS FATFOLI)-FOR-AGE: 

Tanner, J-1 ind Whitehouse, Rh (1962) Standards for Subcutaneous Fat in 

British Children, Brit Hed J, 1:446. 
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I. I lBE RIA TIR I110 SIJORV[ Y 

RE IF RENCI: ANIIIROO'()ILr PT -DATA 

AGE IN 
MONTHS 

WEGILT 
(ky) 

kYS Skl('I P, [OY 

-I GI i 
(cm,;) 

, I RL 

ARM 
CIRCUIF ERENCE 

(cm) 
130Y S GIRLS 

TRICEPS 
FATFOLD 

(mm) 
BOYS GIRLS 

0 

1 
2 

.5 

1.4 
5.3 

.2 

4.0 
4.8 

,.q' 

51.6 
58.3 

.. 

53., 
57.1 

1.5 

11.5 
12.5 

10.2 

11.1 
12.0 

6.0 

7.0 
8.0 

6.5 

7.5 
8.5 

3 
4 
5 

6.1 
6.7 
V. 

b.5 
6.1 
6.7 

61.3 
63.8 
65.8 

59.8 
62.0 
63.9 

13.5 
14.1 
14.5 

13.0 
13.7 
14.2 

9.0 
9.5 

10.0 

9.0 
9.5 

10.0 

6 
7 
8 

7.9 
8.4 
8.8 

1.2 
7.7 
8.? 

67.6 
69.3 
70.8 

65.6 
0 .3 
68.9 

141.9 
15.2 
15.1 

14.5 
11.8 
15.0 

10.0 
10.0 
10.2 

10.0 
10.0 
10.2 

9 
10 
11 

9.2 
9.6 
9.9 

0.6 
8.9 
9.2 

72.3 
73.6 
74.9 

70.3 
71.H 
73.1 

15.6 
15.7 
15. 8 

5.2 
15.4 
15.5 

10.2 
10.2 
10.5 

10.2 
10.2 
10.5 

12 
13 
14 

10.2 
10.4 
10.6 

9.5 
9.7 
9.9 

76.2 
77.1 
78.5 

74.6 
75.6 
/6.8 

15.9 
16.0 
16.0 

15.6 
15.6 
15.6 

lo.5 
10.5 
10.5 

10.5 
10.5 
10.5 

15 
16 
17 

10.8 
11.) 
11.2 

0. 1 
1i 
1,.5 

79.5 
00.5 

81.5 

77. 
78.9 
79.9 

IF,.o 
16.2 
16.2 

15.!0 
15.8 
15.8 

13.5 
10.5 
10.5 

10.'3 
10.5 
10.5 

18 
19 
20 

11.4 
11.6 
11.8 

10.7 
10.9 
11.0 

. 
833. 
84.0 

0.9 
81.0 
82.7 

16.2 
16.2 
16.2 

15.8 
15.8 
16.0 

10.2 
10.2 
10.2 

10.2 
10.2 
10.2 

21 
22 
23 

12.0 
12.2 
12.3 

11.2 
11.4 
11.6 

,1.0. 
05.6 
86.1 

3.5 
84.4 
85.1 

16.2 
16.? 
16.? 

16.0 
16.0 
16.0 

10.0 
10.2 
10.0 

10.2 
10.2 
10.0 

24 
25 
26 

1,.5 
12./ 
12.8 

11.8 
1,.0 
12.1 

87.1 
"7.2 
V1.4 

.9 
nG. J 
H7.1 

l.4 
16.4 
16.4 

16.0 
16.0 
16.2 

10.0 
10.0 
10.0 

10.o 
10.0 
10.0 

27 
28 
29 

13.0 
13.1 
13.3 

1?.3 
1:. ,9.9 
12.1 

19. 

90.6 

08.0 

K,8. 
29.4 

16.4 
16.4 
16.4 

16.2 
16.2 
16.2 

10.0 
10.0 
9.6 

10.0 
10.0 
9.8 

30 
31 
32 

13.4 
13.6 
13.7 

12.1 
13.0 
13.2 

91.3 
92.0 
92.7 

90.1 
90.8 
91.4 

16.4 
16.4 
16.4 

16.2 
16.2 
16.2 

9.6 
9.6 
9.6 

9.8 
9.8 
9.8 

33 
34 
35 

13.9 
1,1.0 
14.2 

13.4 
H.5 
13.1 

93.3 
94.0 
94.6 

9?.1 
12.7 

93.4 

16.4 
16.4 
16.4 

16.2 
16.4 
16.1 

9.6 
9.6 
9.3 

9.8 
9.8 
9.6 
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ARM TRICEPS 
WEIGHT HEIGHT CIRCUMFERENCE FATFOLD 

AGE IN (kg) (cms ) (cm s) (m1) 
MONTHS BOYS GIRLS BOYS GIRLS BOYS GIRLS BOYS GIRLS 

36 14.3 13.9 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.; 14.4 97.? 95.9 16.6 16.4 9.3 9.6 
40 14.9 14.5 07.3 96.5 16.6 16.4 9.3 9.6 
41 15.1 14.7 9,.5 97.1 16.6 16.4 9.0 9.4 

42 15.2 i,1.9 99.1 97.7 16.6 16.4 9.0 9.4 
43 
44 

15.4 
15.2 

15.0 
15.2 

9). / 
100.3 

93. ' 
)99.0 

16.6 
16.6 

16.1 
16.4 

9.0 
9.0 

9.4 
9.4 

45 15.7 15.3 100.9 99.6 16.6 16.4 9.0 9.4 
46 
47 

15.9 
16.0 

15.5 
15.7 

101.5 
102.1 

10(. 1 
100.7 

16.6 
16.6 

1.6 
16.6 

9.0 
8.8 

9.4 
9.3 

48 16.2 15. 1h,..7 1(1 .1 16.6 16.6 8.8 9.3 
49 16.4 16.0 10 . 101.9 16.6 16.6 8. 8 9.3 
50 16.5 16.2 103.: 10 .5 16.6 16.6 8.8 9.3 

51 16.7 16.3 131., 13,.! 16.i 16.;; 8.6 9.3 
52 16.9 16.5 13. 10 .5 16.8 16.8 8.6 9.3 
53 17.0 16.7 105., 101.? 16. 16.8 8.6 9.2 

54 17.2 16.2 100.1 10 .. 16.2 16., 8.4 9.? 
55 17.4 17.0 106.6 105.3 17.0 16., 8.4 9.2 
56 17.6 17.1 107.2 105.9 17.0 16.8 8.4 9.2 

57 17.7 17.3 1 7.; 106.1 17.0 1 .8 8.2 9.2 
5859 17.918.1 17.517.6 10/.0108. , 10;.5 17.0 16.217.0 8.28.2 9.29.2 

60 18.3 17.8 109. 4 108.1 17.0 17.0 8.2 9.2 

AGE IN 
WEEKS* 

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 54.6 53.8 11.5 11.1 7.0 7.5 
4-6 4.7 4.3 56.5 55.5 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 

1 Values by extrapolaLion.
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REFERENCE ANTHROPOMETRIC DATA ACCORDING TO HEIGHT/LENGTH
 

WEIGHT 
ARM 

CIRCUM. WEIGHT 
ARM

CIRCIM 

(Kg) (Cm) (Kg) (clr) 

9E! HT/LENGTH SEXES HEIGHT/LENGTH SEXFS 

(r) BOYS GIRLS COMBINED (Cmn) BOYS GIRLS COMBUILD 

67.5 7.9 7.7 14.' 
137, 3.1 3.1 I0.0 68.0 8.0 7.8 14.5 
,8.5 3.1 3.1 10.] 68.5 8.2 7.9 15.( 
49.0 3.2 3.2 10.2 69.0 8.3 8.1 15.' 
49.5 3.2 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 3.5 3.5 10.6 71.0 8.8 8.6 15.1 
51.5 3.6 3.6 10.7 71.5 9.0 8.7 
52.0 3.7 3.7 10.8 72.0 9.1 8.8 15.5 

52.5 3.8 3.8 10.9 72.5 9.2 8.9 15.i 
53.0 3.9 3.9 11.0 73.0 9.3 9.0 15.5 
53.5 4.0 4.0 11.1 73.5 9.5 9.2 15.( 
54.0 4.1 4.1 11.2 74.0 9.6 9.3 15.7 
54.5 4.2 4.2 11 .3 74.5 9.7 9.4 15.­

55.0 4.3 4.3 11.4 75.0 9.8 9.5 15.: 
55.5 4.4 4.4 11.6 75.5 9.9 9.6 15.. 
56.0 4.6 4.5 11 .8 76.0 10.1 9.7 15.8 
56.5 4.7 4.7 12.0 76.5 10.2 9.8 15.8 
57.0 4.8 4.8 12.2 77.0 10.3 10.0 I5.8 

57.5 5.0 4.9 12.4 77.5 10.4 10.1 15.8 
58. 5.1 5.0 12.6 78.0 10.5 10.2 1:) 
58.5 5.2 5.2 12.7 78.5 10.6 10.3 L:9 
59.0 5.4 5.3 12.8 79.0 10.8 10.4 
59.5 5.5 5.4 13.0 79.5 10.9 10.5 15.9 

60.0 5.7 5.6 13.1 80.0 11.0 10.6 16-0 
60.5 5.8 5.7 13.3 80.5 11.1 10.7 IK,0 
61.0 6.0 5.9 13.4 pI .0 11.2 10.8 I6 
61.5 6.1 6.0 13.S 81.5 11.3 10.9 1 0 
62.0 6.3 6.1 13.7 )2.0 11.4 11.1 1. 

u2.5 6.4 6.3 13.8 32.5 11.5 11.2 II] 
63.0 6.5 6.4 13.9 83.0 11.6 11.3 
53.5 6.7 6.6 14.0 83.5 11.8 11.4 
64.0 6.8 6.7 14.1 84.0 11.9 11.5 10. 
64.5 7.0 6.8 14.2 84.5 12.0 11.6 167' 

65.0 7.1 7.0 14.4 85.0 12.1 11.7 1( 1 
65.5 7.3 7.1 14.4 85.5 12.2 11.8 1( 2 
66.0 7.4 7.3 14.5 86.0 12.3 11.9 16.2 
66.5 7.6 7.4 14.6 86.5 12.4 12.0 16.z_ 
67.0 7.7 7.5 14,7 87.0 12.5 12.1 16.2" 



ARM
 
WEIGHT CIRCUMF. WEIGHT
 

II~.;:I,ENGTH 
(cmi) 

(Kg) 

BOYS GIRLS 

(Cm) 
SEXES 

COMBINED HEIGHT/LENGTH 
(cm) 

BOYS 

(Kg) 

GIRLS CONl 

°,." 
d8.0 
88.5 
89.0 
89.5 

12.6 
12.7 
12.8 
13.0 
13.1 

12.2 
12.3 
12.5 
12.6 
12.7 

16.2 
16.3 
16.3 
16.3 
16.3 

107.5 
108.0 
108.5 
109.0 
109.5 

17.7 
17.9 
18.0 
18.2 
18.4 

17.4 
17.o 
17.,", 
17.9 
18.1 

: 9 
it 9 

9 
9 

i, 0 

90.0 
90.5 
91.0 
91.5 
92.0 

13.2 
13.3 
13.4 
13.5 
13.6 

12.8 
12.9 
13.0 
13.1 
13.2 

16.3 
16.3 
16.4 
16.4 
16.4 

110.0 
110.5 
111.0 
111.5 
112.0 

18.5 
18.7 
18.9 
19.0 
19.2 

18.3 
18.4 
18.6 
18.8 
19.0 

V1 0 
L/ 0 
1 ] 
1" 1 
17 1 

92.5 
93.0 
93.5 
94.0 
94.5 

13.7 
13.9 
14.0 
14.1 
14.2 

13.4 
13.5 
13.6 
13.7 
13.8 

16.4 
16.4 
16.4 
16.4 
16.4 

112.5 
113.0 
113.5 
114.0 
114.5 

19.4 
19.6 
19.8 
19.9 
20.1 

19.1 
19.3 
19.5 
19.7 
19.9 

17 2 
1/ 2 
1/ 2 
1],3 
1i 3 

95.0 
95.5 
96.0 
96.5 
97.0 

14.3 
14.4 
14.6 
14.7 
14.8 

14.0 
14.1 
14.2 
14.3 
14.5 

16.4 
16.4 
16.5 
16.5 
16.5 

115.0 
115.5 
116.0 

116.5 
117.0 

20.3 
20.5 
20.7 

20.9 
21.1 

20.0 
20.2 
20.4 

20.6 
20.8 

1 1 
1/ 4 
. 4 

1, g 
1ii 

97.5 
98.0 
98.5 
99.0 
99.5 

14.9 
15.0 
15.2 
15.3 
15.4 

14.6 
14.7 
14.8 
15.0 
15.1 

16.5 
16.5 
16.5 
16.5 
16.6 

117.5 
118.0 
118.5 
119.0 
119.5 

21.3 
21.5 
21.7 
21.9 
22.1 

21.0 
21.2 
21.4 
21.6 
21.8 

.i 6 
1 6 
1 6 
1. 7 
1I 7 

100.0 
100.5 
101.0 
101.5 
102.0 

15.6 
15.7 
15.8 
16.0 
16.1 

15.2 
15.4 
15.5 
15.6 
15.8 

16.6 
16.6 
16.6 
16.6 
16.7 

120.0 
120.5 

22.3 
22.5 

22.0 
22.2 

1' 8 
1. 8 

102.5) 
103.0 
103.5 
104.0 
i.04.5 

16.2 
16.4 
16.5 
16.7 
16.8 

15.9 
16.1 
16.2 
16.4 
16.5 

16.7 
16.7 
16.7 
16.7 
16.8 

105.0 
105.5 
106.0 
106.5 
107.0 

16.9 
17.1 
17.2 
17.4 
17.6 

16.7 
16.8 
17.0 
17.1 
17.3 

16.8 
16.8 
16.8 
16.8 
16.9 
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APPENDIX F
 

IX. PROCEDURES FOR AITIIROPONETRIC MEASUREENTS* 

A. Principjles 

Anthropoie try is .he measnrement of body structure either part or 

all.
 

fu.) tile 


deficiency in [he aqe qrol) surveyed. Its (hdescriptiol in this survey
 

for prevalence, severity and dnration relies almost entirely on
 

anthropometry.
 

In this siWve.'/ weAare Usin(] wei lit , height (or lenqth), left upper 

arm ci rcnmferetice Il! tricels fatlold all useful 

Protei n-(alor i e 1.la1lu trit. ion (P is 1noSt imipo't ant noutri tional 

1m1';1rents_,aid f are 

in PC1 assessunw L. All art, objective, relat.ively rapid and simplle and 

present result for ani- s irilterpret,ation.apjoplriL lys anl However, the 

accuracy and I;i'cii uf ie is often poor, thatnn t.h,-,s,_o 'lrlmnts so the 

descript ion of becims far ii. Alelc effort thel'C. Al11 the for survey 

would he wastedl if r dorm¢)nstrate a co.isistently good measurementwe cOul not 


val idi ty. Th1i; ,,llidity req,,ir,-s good tiohdiu i-e, practice aid care.
 

SupnrvisS li ch t pei'tomanuwe d0i ring the training but only
 

intermittently in thile e1d n i t ehami
fic ld,. 'eauiemflnl a responsibility, 

SO thia t dirii tin, snvey oneo teao elli)..r lauy re;o larly check the result 

before it is iiillzed 

Adher nce h) the proceduiiros hlich fnllo1 will ,pil'eciably miinimi ze 

the imost. coiiii soI((es of errlor. 

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

The measurements will be done in the following order: 

1. 	 Length/Height 

2. 	 Weight 

3. 	 Left mid upper arm circumference 

4. 	 Left triceps fatlold 

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 measuremenL for lenr,,th depends on proper positioning of the 

whole child for at least 2-3 seconds. 

LEHGTI OR HEIGHTl ? 

Child stands unassist,.d 

Measure LINGIl if 80 cm or less
 

Measure HEIGiHi it mre Lhan 830 cm
 

Chi 1 d cannol: stand unass i sted
 

Always mea l.i06lt
eire 

(a) 	 LengcQ-Iifleasu.roerwir'­

1) Lay thie ,qarinq Ward horizonLaily on flat, firm ground or
 
preferably on a Ltle Lop. 

2) instruct u ,li-. (or rus f.itote; to remove any footwearthe or 
headjear on the (hild and (arry the bill over to the board. 

3) 	 With eip f .,r newoiler or! lie o plactire % Ptho., tLhe 
child o Li laird with h,, crmn Q, the tdd awainst the fixed 
end of the 1 1 d. 

4) (i) 	 UP iil n,n Li, '.ow'l ers, back and ltt ocks arePosition no 
flaLtilno no :nnrr o t iord. Hive~ the rat her on Lthe 

opposile lie if. - KIard t.o ie ynr anid keep her ch ild 

(ii) 	 Your learn 'rimhr K Ini tor, ic Loop I he.hirid the fixed end 
of tho boar anl ,-it, ion i, iiil i" he l so tihat the eyes 
are pinintino direct l, iup .:rl tin Iranklort plane (line 
joinOing car h le I Inwer mirgiln of ,i.. socket) is perpendicular 
to the ma in board. 
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NOTE: 	 If the child is two far down the board, shift the body 
as well as the head! 

5) 	 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. 

6) 	 Kee inq the moval e board snuggly against the clild's flattened 
feet, grasp the knees and depress them firmly against the main 
boa rd. 

7) 	 With your teamr member check the child's total position-head, 

l)ody, 1cgs and feet. 

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

9) If poni it ion is adequate, read and call out the value to the nearest 
0. I rm 	 (see realing and recording methods). KEEP THE FOOTBOARD STILL.
Remember the figures.' 

10) 	 Your t eam ,"enler (wilh Form I handy) ielaxes the chil('s head, 
rI,,r val re directly in the appropriate boxes and immediately 
calIs bark the recordled value Lo you. 
Say OK if the Fiures are identical. If not, repeat steps 9 & 10. 

11) Pqlu;f the muther to fully undress the child in preparation for 
,we igchinq. 

OR 	 PeloaIt, the l ength mLbi'aureent on any other survey member in the
 
hounphold, if this measure is indicated.
 

) 	 ( , !Hepiea nu ir m tQ, 

1) 	 .eler! a .e wharu there is a hard flat surface leading to an 
Jpriqltr Atuc(i ,.wail or dour. itand the measuring board 

vrti,, lly and rawve its sliding p'iece. Fit the upper attachment 
sru';lI y into te hoard end ad l ace the inustrumuent against the 
uprright stru.ture. (See Di agras) 

2) WO t eritu rue (ur nhs[t Lte) W remove any footwear or head 
glear on the childda ian i tIo the board.load chi 


t.,w: li , tio,. !' v p on 
horizontl PlAp tOr in Lit t thre feet are turrether and central. 

3) 	 You !w ,r th oner',, h s the child the 

4) 	 Your tApi n I i ar q o theil rirht ide of the child and places 
the oprer ,ur,.,,,y fnrm in ,dcornveni:nt, plac:e next to him. 

*If 	 the child's length is 82.5 cm or more, you must measure height instead. 
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5) Your team member makes sire: 

- the child stands flatfooted with the knees fully extended 

.- the back of tle 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. 

6) Bring the movable"sliding piece headboard tor est firmly on the 
crown of tile 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. 

(7-10) As in (a) 7-10 (length)
 

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

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

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

(c) 	Weight
 

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

2) 	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.
 

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

4) 	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 INFRONT OF THE CHILD. 

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

6) 	Attach the sl ing (whch is in front of the shoulders) to tile scale 
hook; tile child still being supported by the mother. Lower tle child 
Firmly, hul gently to allow free suspension from tle scale. Check 
for a few seconds that. the child is positioned safely. 
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7) Read the SCale face to the nearest 0.1 Kg only when the child isreasonable sKill and the needle is stationary. It may be necessary 
to wd it a nnuLe or so. 

8) When you or 'at i fied the value is stable, record it in the appropriate
boxes on0Iito: 1, 

9) Kep inu ilw rowrded numbers in mind look again at the scale value. 

(a) hif ference no more than 0.1 Ky - compilete the procedure 
(b) )ifference 0. 2 Kq or grrc er - ask yourself 

i Is it a rmading) r reo(:rdig! error? - correct it. 
ii Ig it dIe t.' ii or, w o'a:.u7 Ah as, child not suspendedI or ;m'v, . -. iA h ih mea-sure is valid and/or 

Hotel-; n1n Wei oh ini 

(1) If if in impossible for child to be fully undressed,
"eqih an equivalenL amouut of clothing and subtract this
vial ie 

(2) If ch ild rin, te>'hl, cd ! e 
cea- l o re .ula,,'.,,I. child in un 

0. (uri tin l)ro(:edur,, do not 
iulY restless. 

(3) If the n,':ilp pin i Wa . w !iir i reatly even after
]-? n~itlrlo 'I;, IJO , i i I I - ,ir.; very restless, remove the
scale d l rpeiaL later(. 
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(d) 	LEFT MID-UPPER ARM CIRCUMFERENCE
 

Position at time of Measurenent
 

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

The 	 child is held, facifl frontLads, by the mother on her lap. The 
child -s-loft is 	 but firmly by ..hand gra sped qently lie mother's right 
hand and placed on the child's left hip, so that the child's elbow is 
flexed at about a ritu angle. (See diagram) 

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

Procedure
 

1) 	 Ge. the mot her (or sub;,t iuLe) tr bare the child's left arm and 
shulder. (lhi may ho dlone imnediately after the height/length 
measurement coipletion). 

2) 	[nsir' qui ,ble iositi ioning of child, nnO li.i" and yourself (see above). 
Be come.rlable. Ih. chilId's left arm should he relaxed with his 
(or her) elbow onint, and should tip facin you. 

3) (a) lold the a idynl-d part of tile Ferfu s t app so that the ball of 
,your thuuh in o,'er the tdpe winiw. 

(b) 	lse this tlhni M iclr ify the posterior tip of the acromion 
process of tie' left ,pu la. 

(c) 	',aightetn the Lpe dhwn arm an note distance to nearest um at the ,.l.iIpo,int..,o. 

(d) Palv.e thie -tance w rk K :h al line'Ii aid a ':n straight across 

the arm conrnSioxnding to oi'r resilt. 

4) Loop ith tapae around tie lefIt utpper Arm .ln thread the narrower free 
end thIrlul the slo tfrom behind. Have the window face your line 
of vision.
 

5) Pull ih dinti l en', of he tale nL ii I irmi but gentle and uniform 
cto rt inmade wi Lh the arm ci rrouil eiii' sku nurface at tire 
narked iidpoinl. Do of. compress the sofl tissues of the area. 

6) lse :,.r tl;iu , lMi , t inqur of L& i l hanl to fix the position 
of the i it o ',i '.i,Olinqram). With theIe i n t ' J, 
tap'., . ,ed , ."'A It!WAY .'!ilm I, P1<nlbCIzC . hiil for proper 
tape ali, m'n In0 tn-i . Ad.jist wori required. 

7) Read th v,,alue in:i ,oteil letweni ) the ,ppos iing arrows to the nearest 
0. 1 ci. 

8) Record the arm circumference v lue clearly in the appropriate bo:xes
 
on Form 1.
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NOTE: Arm circumference of babies (children under 6 months) 

- Ihe arm tisswes are Hnien flahy and it is difficult to maintain 
su itahle tension around the arm. 

- lic upl,,ir arm is difficult to keep stil!l Thus modifications 
with these cliildren are: 

'I, ther t, y's so the 
arm is away from the side and steAidy. 

(1) 	 Have m ho]d Ihe out lbiabh hand that 

(2) 	h,c to teniron arotuind the arm at least twice, before 
rea ding1(i leta sue. 

(3) 	 Alter th, r sunre i1 cal led out, recheck tension a further 
Line eepi o the tape fixed at the same value. 

(e) 	 TRICEPS FAIFl W lWiK.,. 

1) 1his ,ii," '1lI,.; the left mid upper arm circumference. The 
positi(O inq in., the same. 

2) Align .pi .,,,, or 	 di,ectly thr hack of the upperl O w :il eqiuivalent uL 
arm Ii , t,. 1 ,,o ;Q nt. Mark along this line at the region of the 
midl-ulipr wdr; ,evioi,,ly Wledifor the arm) circumference. The two 

.lines sIhou 711. rilht ang.le 2I 11;55 ian 

3) 	 btan, lo'di 'our ipiI'r t( o i'oif 1i ia Ld andi pick it up with 
yo i ri lil h !1111P,) . ol,r 1,aq , child. Place thew l. .ti . the 

il 1 in mL are cmlet t ItliI ilid: 9 ab Out P M. apart s;u they 1 Ibove 
a m p1,:init. w coLpletedthe i I , , HH and in l i1,: .i h th .justl mid-line 

Ill(11 . Gently Kul firm1ly lpick p a lid of tat at thin site (see 
dii rc;). ii"im, pirch: uri 1e HO2:; 1e nor only the skin (it hurts!)in rlyih, 

- (lie. 1 Ithe ,.i .' explression .
 

Lift l tto II clear from 	 Li ssue 
deeply with your I inler.LiIs. 
.) 	 lh, ni enn qlito it underlying felt 

h ,) oI i: t 	 iil tlhe part of the fatfoldply .Yi 11,iL& to 
at. tl,h Ph I Hi ;o,-r dr po',init. wi.th tiho .iawq' '.el inq inl the p~lane of the 

I i ed mid IMP. (1h" '.ier ,iruin of t ,. .j. g S nluld be n1o closer 
lhti i. l. t,'i e f in-l " liir f 111 .t r i .Jawplaced at the same 

depth ow Lha p'iiO but ablouti n dovr the armi.) 

6 F-11)1 [he l I,',' ri',I iciit rn .: i l 1o 1 ciiro i , (e q. c:ounittI'')l, t. 
1r~ rk . i :: wil1 no teona (, thn~u ,ari, , 1%.'.. l,,3 ). !l ' r .Yyou r the 

dial Inti , ' ' d.Mi it, I,. I ,' ot Iterl,.e 2 secondsaf 

re 	 -a I ' it e voii 'n l ii ,.'. 1.1 1illimeter. Seeand -W 

r'vadinj aidL L( , iWni ',:elhud,.
"lhe 	 di stane apart.-l ayihe'adjusted to ac:coiodatLe the fatfold. 
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7) 	Remove caliper, keeping the left thumb and index finger 
gently inposition. 

8) 	7our t:a nmiwr rpesrds the value and calls it back to you. 
(heck that it is cofr c .. 

9) OW!th, al a1rat, the .,re lieK
and reppat.(6) -(). Do 
not Ar thi, il child is noticably unLotiortable due to the 
procedure.H 

NOTIES 

keadinq - Dependiing nn your ease of identifyiu the faLtfold, confidence 
in jaw punti innoqr. and childl cooperation, step (6) may be 
repeated 2 r"1 tLimes before a consistent reading is called 

Recor i ni_- I Ir,first Minl, , in ,rit H.i,.
 aLove tht, aIpropriat e boxes
f.or 	 fricep; ft(,ld o Hurm I and IF,. second called value 
bel,,. Recrori the n t h Iw. meas res within the boxes. 
[)0 NI era so nor cross Mit the uthir two recorditis. Be 
honest. We expect sume var iat imi in tnis measure. 
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SURVEY QUESTIONNAIRE FORM* 
*nI'MUSTIlY or U'M tC0Vil 'IVIT OPCfl:A 1B,!!RA Ihl 1:it1,v~ii~ ~ rr 

A VC011)G 1k,Po1T;I GOATITY II'101) C)iI IJ) ID, TEA! I 

I.iso1N. H, NO 1Drlther ­

r~~n, J- .--. otm ,-_~ 7 3 - ­

*1flj~h USEX 2 C ~j~~/ui 
~~vth~[DAE Y~r~0fCF 1-Pccord WIRTH1Z1Pb'\OE 

Ya'G 11Ih,011IT11C3 DATE / ITvoti. ----­ 1'Othr COMJITY 

1O~~l~~E~ '5 G' 20 ?PThNM~JJ i 17-Jnk MT~SIT1iR 
01N 1,;AD(j_; 1 OFo ?ct~- 20-103 LiJA1,rent 47l Obviourii~G!J~II0. O~ j i'll- ilOTH11 3; 0'Vc1' 40 2'.)oc 5: ta d
 

A l Ncli 4 Unknov:n' 37;14(4i thu~ 1 UJl!rnowr
 

P~~i~hr J~IGOHA , II IFj 11o0.-'cri PT'? 1FiIJh1bont 
T ~~(34-39) (3)2I , IM Da
 

A37. 0Lhicr (') 3 1 itr
 
DIE'T ZtLU 13 
 :Uoo?]1a'rat ]"c L '_cj.,j;pcpact10P/DATA 2M: 'ctPartly Br'ea;t- PC.2;oO~~a r~rrd'1012oIo,, viJ. 

QIIfrD .7 *4o-brcuiit 3171.o d von 


r.,Too, nlmv1 family 11LV 2Th~ Sib 
mil.]: fo CILD~1 1 -l OU ir(I I 11) ; 11,1 1 EAT' 47 iio one

24if'~.3~0(9) - (to) 

D 17 7 m F\'.lO' FT7n uu LQ
 
/4 EAT~Ij L.......L....J riTT ~ I-~" ~ '~L 1
 
4VT, C'1U _ F2 F il *Tl IT. i ,fraC 

01411. rI.DiA t 1Ii. j "i , I IlLA 1 4f 47 3 Q lflJ m e 

c1cno
E:)EJ~~~~~~~~~~t~~r ~ ~ ' 0~)~i~**i~PI~ +4I 

ANAL-iJ./ ;:..Ii~i~G." I- .. ~q~'L
 
- - . . - -- - . - -. - . - -C- - - ~ - - 10 , 
 I 

LA;j11,01) Th,~yf ' ','c': po (11T )T V T01 I.) oi It I:u 

* (u,V (ii) '/8)(79) 
olr',i:,'; . 1 

;* 

*REDUCED FROM ACTUAL SIZE
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APPENDIX I
 

CORRELATIONS BETWEEN ANTHROPOMETRIC MEASUREMENTS
 

Using the data from the Liberia survey, relationships between anthropo­

metric measurements were determined according to: 

1. MeaureuenL,of children aL two age ranges; 6-23 months and 

24-59 montts. 

2. Comparisons letween mea, urements of the child and mother in each
 

family.
 

Tables 54&55 show a matrix of first degree function correlation coefficients 

(r values) between the measures and indices. 

Strong correlations for cmilden are arbitrarily defined as .70 and above, 

or 50% of the variation in or weiuru isaccounted for by its regression 

on the other (CefficinLt of deteumnation). 

For child ,nl nother nopa is ni a hiun orrelation is more difficult to 

define on the ,enaur.Y4 independen t for drn.are wv thn cild r For example, 

in childrel one would e:xp:LL cup Neasure to vary in i,. ame direction with 

the other. lhus as d (:hild'n age in.crea;es, In i(ht, wei hlt, and other measures 

usually ircreabe, hul. nut necu',rily that of th: o tin,,. An r value of 

0.1 or iure iindiLtUvM a signiifii art nurrelioM t -e1'O.Ul level for the 

number o f ineasu ,res'.elected., it Le acl.dl ( ,orrelationis weak. 

CIIILDRLN AGED 6-?.3 I.I(.)HI1S1 

Me as u res 

One of the strongest correlations is that between weight and height 

(r = 0.88). This is to be expected as the bony skeleton contributes greatly
 

http:enaur.Y4
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to the weight of a child. Both arm circumference (r = 0.76) and ann muscle
 

(r = 0.71) show important correlations with weight, which is also to be
 

expected. The high 
r value between arm circumference and ann muscle area
 

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

I nd-i ces 

The correlation be.tween arm circumference for age and weight for
 

hei ght (0.74) suggests that AC/A or a similar arm circumference index could 

be used to asses the owore acutM LyPes of PCM when weighing scales are not 

available.
 

The relationship [etwee arm circumference and arm muscle area for age
 

is high (0.91).
 

Materna l
 

A significant correlation (r 
 0.2) is apparent for height comparisons.
 

However, the n0oefficiemL of de termination is (My1/4V which suggests 
that only 

a very small variat ion in hviqht for age of tUP child cd he accounited for 

by maternal height. This is liMt'iaps important evid tu, W irdicate that 

the genetic factors determining stunting inyrungr children aru weak and far 

less iMporLat than erviroimenita nries such as nutrition ard health. 

CHILDRLIJ ,,--59 ,,, IL 

- andC.iI d e ..re ndi.ces 

The important results discussed are in general similar to those
 

in the younger Lhildren. The correlatiors including arm measures are however 

a little less perhaps because these easures vary less with increasing age.
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1ABLE 54 

CORRELATION COEFFICIENTS FOR ANTHROPOMETRIC 
MEASURES AND INDICES - CHILDREN 6-23 MONTHS - LIBERIA 

Wt Ht AC FF AF AM 

Weight 

lileight/Length .88* 

Arm ci rcum. .76" .50 

Fatfold .34 .13 .51 

Arnl fut area .53 .28 .75" .95* 

Arm muicle area .71* .51 .92* .1.3 .43 

W/1 H/A AC/A FF/A AF/A AM/A 

Weight for 11t. 

lleighL for .ge .21 

Arm circ. for age. 7, .53 

Fatfold for wge .51 .22 .53 

Arm fat for age .65 .35 .75* .95* 

Arm muscle for .62 .51 .91* .14 .43 
age 

*r value equal or more than 0.70 

COPILIATION COLFI I .TS FOR ANTHROPOMETRIC 
MEASURES AND INDICES - (IlLDIN 6-23 MoNTHS AND THEIR MOTHERS 

LIBERIA 

Child Ma terna 1 

Heigh L Arm C. Fat F. Arm Fat Arm Musc. 

Weight lur Ilt. .00 .07 .04 .04 .06 

HeighL tot age .20 .11 .12 .12 .03 

Arm ci ,c.for ,Jge .09 .12 .07 .08 .09 

Fatfuld fur ale .07 .01 .12 .10 -. 08 

Arm IaL for age .08 .06 .12 .11 -. 03 

Ar, muscle for age .07 .13 .03 .04 .14 
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TABLE 55 

CORRELATION COEFFICIENTS FOR ANTHROPOMETRIC 

MEASURES AND INDICES - CHILDREN 24-59 MONTHS - LIBERIA 

Wt Ht AC FF AF AM 

Weight 

Height/Length 

Arm circum. 

Fatfold 

Arm fat area 

Arm muscle area 

.86* 

.69 

-.09 

.13 

.28 

.42 

-.13 

.01 

.52 

.38 

.62 

.84* 

.94* 

-.17 .10 

Wik H/A AC/A FF/A AF/A AM/A 

Weight for Ht. 

Height for age .09 

Arm circ.for age .70* 

Fatfold for age .43 

Ann fat for age .56 

Arm muscle for .48 
age 

*r value equal or more 

.34 

-.08 

.04 

.39 

than 0.70 

.43 

.65 

.80* 

.94* 

-.11 .10 

CORRELATION COEFFICI ENTS FOR ANIIIROPOMETRIC
 
MEASURES AND INDICES - CHILDREN 24-59 MONTHS AND THEIR MOTHERS
 

LIBERIA 

Child Maternal 

Height Arm C. Fat F. Arm Fat Arm Musc. 

Weight for lit. 

Height for age 

Ann circ. for age 

Fatfold for age 

Arm fat for age 

Arm muscle for age 

.02 

.16 

.04 

.01 

.02 

.04 

.20 

.14 

.23 

.02 

.09 

.24 

.12 

.15 

.15 

.16 

.18 

.07 

.10 

.15 

.15 

.10 

.13 

.11 

15 

.08 

.17 

-. 10 

-. 03 

.25 



13 APPENDIX J DISTRIBUTION TABI[S FOR ANTHROPOMETRIC INDICES 

RURAL LIBLPIA.
 

MIE] G'H- FO- AG E 

Percentane of Liberia Suricy Population 

by % of MAS P.efercncc Hciv,!ht--for-Agc Median 

by EcoJogical Are-as 

Percent of NAS Heference Median 

AREA < 85 85--89 9 -()-91 95-99 i001 Total % U 

Agricultural 3.1 16.0 1O.) 30.8 9.8 100 2031
 

Seni-Rloeote 5.h 16.6 45,6 24i.2 8.2 100 500
 

Total Agriculture 3.8 16.1 Il.1 29.5 9.5 100 2531
 

Large Rural 1.5 16.6 35.5 35.8 10.6 100 265 

Urban 3.9 7.6 29.3 37.7 21.5 100 387 

Concession 1.3 11.2 39.2 35.8 12.5 100 296 

Total Non-Agricultural 2.4 11.3 314.1 36.6 15.6 100 945 

TOTAL COUNTRY 3.1 14.8 39.2 31.5 11.1 100 3479 

Percentage of Li icrfa Survey Populntion 

by / of NAS Rcefcerece Weirtit--for-Leig~ht Median 

by Ecological Arc'ut
 

Pcrccnt of NA2" Ri-ference Median 

AREA < 80 0-8h 85--89 90-91i 95-99 1(04 Total % N 

Alricultural 1.6 4.3 10.9 18.3 22.6 l 2.3 100 2022 

Semi-Remote 1.2 5.11 ]1.I h 17. 7 19.1 145.2 100 h98 

Total ,wgril1tural 1.5 4.5 11.0 8.2 21.9 4 2.9 100 2520 

Large Hural 2.2 2.3 12.8 21.1 ;1.6 14o.0 1.00 265 

Urban 2.1 2.6 10.9 18.1 21.0 145.3 100 387 

Concction 1.0 3.7 8.8 19.6 23,0 43.9 100 296 

Total Non-Agri­
cll,.ural 1.8 2.8 10.8 19.14 21.8 113.14 100 948 

TOTAl, COUNTRY 1.6 4.0 20.9 18.5 21.9 43.1 100 3468 
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APPENDIX J DISTRIBUTION TABLES FOR ANTHROPOMETRIC INDICES
 

WE1 G!T -I:OR- A G U 

Percentage of Liberia Survey' Population by 

% of NAS Reference Weight-For-Age Median 

by tcological Arenas 

Percent of NAS Reference Median
 

AREA 
 < 	60 60-69 70-79 80-89 90-99 300+ Total % N
 

Agricultural 
 1.8 5.3 17.7 32.1 25.5 17.2 100 2031
 
Semi-Remote 
 0.11 9.2 19.6 32.1h 23.2 15.2 100 500
 
Total Agricultural 1.6 6.1 
 18.1 32.1; 25.1 16.8 
 Io 2531
 

Large Rural 0.4 4.2 I7.0 33.3 25.8 19.3 100 265
 
Urban 0.8 4.6 12.9 ?3.5 30.5 27.7 100 
 387
 
Concession 
 0.0 2.0 18.6 30.7 25.0 23.7 100 296
 

Total 	Non-Apricul­
tural 0.4 3.7 
 15.8 28.5 27.5 24. 1 
 100 948 

TOTAL COUNTRY 1.2 5.4 17.5 
 31.3 25.8 	 100
18.8 	 3179
 

Percentage of Liler!a ';urvev- 'ozulation by
 

p of hAS lieference Arm Citcr, Fcr-fieight Mledian
 

by Ycologi cul Airos
 

Percent of NA! h'fcrence Median 
AREA < 	 8 o '1-. 5-hY) 4o- -l1-i00 Total ' NJ. 100+ 

Agricultural 
 h.3 7.9 15.1 22.: 22. h 27.9 
 100 2031
 

Semi-Remote 
 1.2 8.4 ]3.2 :?2.b2 '5.; 26.2 100 500 

Total Agricultural 14.3 8.0 11.7 22.1 23.0 271.6 100 2531 

Large Rural 
 3.14 6.4 14.0 26.8 18.9 30.5 100 265
 

Urban 
 1.8 5.7 12.1 21.5 20.14 35.5 100 387 
Concession 
 0.7 h.14 12.2 19.9 25.7 37.1 100 296 

Total Non-Agricultural 1.9 5.5 12.7 23.7 21.6 314.6 100 948
 

TOTAL COUNTRY 	 3.7 7.3 
 14.1 22.8 22.6 29.5 100 3479
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RURAL LIBERIA
 

FAT FO 1,)-FOI-A3,X 

Percentage of Liberia Survey Populat ion by
 

lj Ecological Artas 

Percent of" NAO ie>ferencc Median 

AREA < 60 (ij-7) b0-) 100-119 120+ Total % N 

Agricultural 18.8 35.9 26. 3 12.9 6.1 100 2031 

Semil-Beinote 15.8 36.6 31.) 1] .6 b .14 100 500 

Total Agricultural 18.2 36.1 27.3 12.7 5.7 100 2531
 

Large Hural 11.0 39.2 .6.0 15.8 h.9 100 265 

Urban 3.8.1 141.6 24 .8 11.1 14.1 100 387 

Concession 19.9 3P.2 29.1 7.1 5.h 100 296
 

Total Non-Agricultural 17.5 39.9 26.6 11.2 1.8 lOp 9148
 

TOTAL COUNT Y 18.0 37.1 27.1 12.3 5.5 100 3479 
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LISTING OF SPECIAL ARLAS WITHIN SURVEY UNIVERSE 
NON-AGRICULTURAL (RURAL) 

LARGE RURAL POPULATIONS 

NO. OF 

CENSUS CODE COUNTY DISTRICT CLAN/LOCALITY POP. SIT[S 
SELECTED 

02-1-05 Bong Gbarnya Jorquelle (Gharnga) 6115 (1) 

03-1-08 Grand Bassa District I Lloydsville ierritory 2511 
03-1-09 Grand Bassa District I Owensrove Territory 5569 (1) 
03-2-13/17 Grand Basso District II Edina/Kingsville 1683 
03-3-11 Grand Bassa District i! Hartlandsville Territory 1657 

04-4-03 Cape Mount Robertsport Robertsport Nun icipa lity 2597 

05-4-04 
05-5-11 

Grand 
Grand 

Gedeh 
Gedeh 

Techien 
Webbo 

Techien 1.,r..on (iwedru) 
T1vaa .e Vown 

405'1 
1631 

(1) 

07-4-03 Lofa Kolahon, Tahamba (Fcya Rice Field) 2470 
07-5-03 Lofa Voinjarrva Upper Worker (Voinjamma) 5599 (1) 
07-6-03 Lofa Zorzor Gizzima (Zorzor) 3564 

09-2-0 Maryland Harper Rocktown 1900 
09-2-0 Maryland Harper Whole Graway 1628 (1) 

08-1-06 

Montserrado 
Montse.rado 
Montserrado 

Careysburg 
St. Plul River 
N.'anba,-Ka ba 

all 
all 
Charlesvi, le Town 

13139 
21870 

7356 

(1) 
(3) 

08-1-07 Montserra(, 'fanbI-Kaba LI oyI1svi I] e (own 123 
08-2- Montserradrc Marhall Cit, Mar.ha I City 751 
08-2 Montserrado Marshall City Schiefflin 2C59 (1) 

11-4-04 Nimba Sanniquel Iie Sehyi (Sanniquellie) 6349 

14-5-05 Si 1o Greenvi Ile Lexinqjton 408 
Sinoe Greenville Louisana 248 
Sinoe Greenville Greenvi lie 7558 (1) 
Sinoe Greenville Murryville 921 

TOTAL -IO-1?66­
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LISTING OF SPECIAL AREAS WITHIN SURVEY UNIVERSE
 
NON-AGRICULTURAL (RURAL) 

URBAN POPULATIONS 

(excluding Monrovia proper and Buchanan) 
NO. OF 

CENSUS CODE COUNTY DISTRICT CLAN/LOCALITY POP. SITES 
SELECTE 

02-4-09 Bong Salala Zarwiakomu/Bong Town 7537 (1) 

03-3-12 Grand Passa Nc. 3 TubmanvilIe 3582 (1) 

04-2-05 Grand Cape Porkpaa Sokpo/Mano River 7888 
Mount 

09-2-01 Maryland Harper Cavalla 1198 
09-2-04 Maryl and Harper Harper Munic 10333 (2) 

01-1-10 
10-6-02 
10-6-04 

Mlon Lserrado 
Montsdrrado 
Nontserrado 

Klay 
I-1onrovia 
vionrovia 

Sen.ieh/Tubmanburg 
Paynesville
GardnersviIle 

19992 
8907 
5904 

(2) 
1) 

10-6-04 Koritserrado Monrovia Congo Town 18395 (3) 

11-4-05 Nimba Sanniquellie Camp 4 11724 (1) 
11-4-05 Nimba Sanniquellie Garper 4705 

TOTAL T-17-4- (11) 

CONCESSION POPULAI IONS 

NO. OF 
CENSUS CODE COUNTY DISIRICI CLAN/LOCALITY POP. SITES 

SELECTEI 

01-1-09 Bong Salala Zarwiakomu (Mine) 4203 (1) 

03-3-13 (old) Grand Gassa District No. III LAC (Ghuglay) 7637 (1) 

04-2-05 Cape Mount Porkpaa Sokpo/Mano River 3089 

01-1-10 MfrtI;e rrai KI ,y Senjeh (L.I.C) 3404 
01-1-10 
02-4-01 (old) 
10-5-01 

,,ontserajdo 
IVnltserradlo 
ontserr;dv 

KI y 
il kata 
Firestone 

Senjeh (Gondrich) 
Dinning-TA (Get wan Camp) 
Firestone T' ,i-lon (#l-#45) 

6401 
2488 

50801 

(1) 

(6) 

07-5-01 Lofa Voinjanmma Bondi (Lisco-New Kpadenai) 2056 

11-4-05 Nimba San, iqueI Ile Yermien (Lamco) 10576 (1) 

14-3-02 Sinoe Juarzon-Sub Wedjah AFC) 1822 

TOTAL 92477 (10) 
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RURAL AREAS NOT INCLUDED IN SURVEY UNIVERSE
 

CONSECUTIVE REMOTE AREAS 

(From National Rice Survey)
 

CENSUS CODE COUNTY DISTRICT CLAN 
 POP.
 

02-1-26 Bong Gbaranga Yaindawoun 302502-5-04 Bong Sonoyea Menque I I eh

02-5-06 Bong Sonoyea Wal ahun 

4171
 
2335 

03-2-02 Grand Bassa DT2. Bee-Glahn Chan No. -1 114003-2-03 Grand Bassa D2. Boe-Glcihn Chan No. -2 1426 

12-all Grand Bassa all all 25176
 
(River Cess)
 

06-1-04 Maryland Barclay Ville Wedabo 4627 
(Kru Coast)
 

07-1-01 Lofa BopolIu Bartee 3204
07-1-02 Lofa BopoIu Bokomu 
 4086

07-1-04 Lofa Bopolu Goe 
 4301
07-1-07 
 Lofa Bopolu lawala-Ta 1176
07-2-02 Lofa Gba rnia Jawjeh 38507-2-03 Lo fa Gbarrma Tongail 18007-2-05 Lo fa Gba rina Zoi 
 2800
 

14-1-03 Since Bloni-Sinoe Lower Kabour 
 435
14-1-08 
 Sinop River Totoe-Grand Sanquin 233

14-1-09 Sinoe Bloni-Sinoe Totoe-Little Sanquin 31514-1-11 Sinoe River Upper Kabour 192
14-4-03 Sinoe Sinoe River 
 Bokon Jaudae 1160
14-4-04 Sinoce Sobobo 
 Braoh 
 596
14-4-05 
 Sinoe Sinoe River Drapo 229

14-4-08 Sinoe 
 Sobobo Lower Jadapoh 232614-4-10 Sinoe 
 Sinoe River Nanakru 832
14-4-20 Sinoe 
 Sobobo Upper Jadapoh 1142 

TOTAL 65493 
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LIST OF AREAS TAKEN FROM THL SAMPLE TO DESCRIBE REMOTENESS
 

LIST OF SEMI-REMOTE AREAS FROM 


COUNTY SITE DISTRICT CLAN 

Bong 3 

11 

13 

15 

Gbarnga 

Gbarnga 

Sanoyea 

Salala 

Panta 

Wolota 

Sanoyea 

Lorlah 

Grand Bassa 	 21 Number 2 Goingbe 


22 Number 3 Gorblee 


24 lumber 3 Zeewein 

25 Number 6 Grand Colla 

Cape Mount 	 28 Garwula Vaikonnah 

29 Garwula Mannah 


Grand.Gedeh 	 37 Webbo Deabo 


38 Wcbbo Tuobo 


Lofa 	 41 Kolahun Tangia 
4e Kolahun Tangia 

44 Kolahun Wuah 

47 Zorzor Gizzima 

Maryland 	 55 Barclayville Flenekpo 


Nimba 	 71 Bahn Butulu 


74 Sanniquellie Gbain 

76 Karo p1ay Zor 

80 lappita QuelIah 

Sinoe 	 82 Sinoc Rive/Sobo Wolee 


84 Juarzon Weo Jah 

SAMPLE 

MAJOR LOCALITY 


Dinanai 


Mining-Ta 


Momokawe-Ta 


Quoi-Ta 


Gleebeh Town 


Zua Garblee 


Joe Town 
Gbui Gbah 

Zaway 

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
 

8
 

30
 

30
 

30
 

30
 

8
 

30 

30 

30 

7
 

30 
500
 


