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S T E L L I N G E N 

1. Man or to be more specific women has at least some 

capacity to adapt succesfully to different levels of 

energy intake. (Dit proefschrift) 

2. International energy requirement standards are set 

unnecessarily high for pregnant women in developing 

countries. (Dit proefschrift) 

3. Studies on the energy cost of pregnancy should be based 

on adequate base-line data from non-pregnant women. (Dit 

proefschrift) 

4. The international criterion of 2500 g as cut-off point 

for low birth weight infants should be reviewed when 

mothers are of small size and stature. 

5. The bare bones of scientific fact function more certainly 

and harmoniously when clothed by the muscles and sinews 

of the familiar and trusted local culture pattern. 

Jelliffe DB and Bennett FJ. Fed Proceedings 

1961;20:185-87. 

6. Virtually, all developing countries can solve the problem 

of malnutrition once they realize that the magnitude of 

the problem is not as great as has been indicated by 

improper assessment of the information. 

Sukhatme PV and Margen S. Am J Clin Nutr 1982;35:355-65. 

7. The limited applicability of basic nutrition research is 

often caused by socio-political constraints which operate 

beyond one's control. 

BIBLIOTHEEK 
ESNDBOUWUNIVERSITfôt 

WAGENINGEN 



8. Women in employment in developing countries should be 

supported by making available sufficient quantities of 

high quality weaning foods. 

9. The perpetuation of Marcos' regime for twenty years 

proves that a farmer would rather be fed than free. 

He may not appreciate the disappearance of civil 

liberties, but surely knowns the meaning of hunger. 

10. Sex tourism should be legalized in the Philippines 

because it is one sure way of bringing foreign 

currency so much needed to speed up economic 

recovery. 

Proefschrift Ma.A.G. Tuazon 

Maternal energy requirements during pregnancy of rural 

Philippine women. 

Wageningen, 3 juni 1987. 



To Paolo, for the joys of 
motherhood and to all mothers, 
with whom I share the joys of 
motherhood 



It will be the same joy as that of a women in labor when a child is born - her an­
guish gives place to rapturous joy and the pain is forgotten. 

John 16 : 21 
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Abstract 

Tuazon, Ma.A.G. (1987). Maternal energy requirements during 

pregnancy of r u r a l Ph i l ipp ine women. 

Body weight, body fa tmass, basa l metabolic r a t e , energy i n t ake , and 

a c t i v i t y p a t t e r n , were measured l ong i t ud ina l l y from 13 wks of g e s t a t ion 

u n t i l 12 wks postpartum i n f i f ty -one hea l thy r u r a l Ph i l ipp ine women. 

I n i t i a l body weight, body fatmass and he igh t were 44.5 kg, 25%, and 151 cm, 

r e s p ec t i v e l y . The gain in body weight and maternal f a t s t o r e s over the 

f i na l two t r ime s t e r s of pregnancy were 8.4 kg and 1.3 kg, r e spec t i v e l y . The 

cumulative increment in basa l metabolism over t h i s pe r iod was c a l cu l a t ed t o 

be 88.7 MJ (21,200 k c a l ) . Mean b i r thweight and p l a c en t a l weight were 2885 g 

and 509 g, r e s p e c t i v e l y . The energy equ iva len t of the gain i n f a t s t o r e s , 

i nc lud ing co s t s of syn thes iz ing , can be e s t imated t o be 59.8 MJ (14,300 

k c a l ) . When the energy equ iva len t of the gain i n t i s s u e o ther than f a t 

s t o r e s i s assumed t o be 40.6 MJ (9,700 k c a l ) , t o t a l energy cos t of pregnan­

cy over the f i n a l two t r ime s t e r s of pregnancy a r r i v e s a t 189 MJ (45,200 

kca l ) or 1130 kJ (270 kcal ) per day. Energy in take d id not change through­

out pregnancy (average in take 7.3 MJ (1750 kca l ) per day) , so energy c o s t s 

of pregnancy were not met, not even p a r t l y , by an increase i n energy 

i n t ake . Differences in a c t i v i t y p a t t e r n exp la in only p a r t of the observed 

gap between co s t s of pregnancy and energy in take (375-415 kJ per day) 

(90-100 kcal per day) . Our r e s u l t s suggest t h a t normal pregnancy i s much 

l e s s demanding of e x t r a energy than ac tua l pregnancy co s t s suggest . How­

ever , only i f the above mentioned discrepancy (for our women a t l e a s t 700 



kJ/day) i s expla ined , recommendations on energy in take throughout pregnancy 

can be modified i n a r espons ib le way. 

Keywords: pregnancy, energy cos t s of pregnancy, maternal f a t 

s t o r e s , basal metabolism, energy i n t ake , phys ica l a c t i v i t y . 
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Glossary of selected terms 

Adaptatie« ( in energy r equ i rements ) : a p rocess by which a new or d i f f e r en t 

s teady s t a t e i s reached i n response t o a change or d i f ference i n the 

in take of energy. Adaptat ions t o changes i n energy in take can a f f e c t 

energy requirements i n th ree ways: by a l t e r a t i o n s in body s i z e , by 

metabolic adap ta t ions and by behavioral a dap t a t i on s . 

Basal metabol ic r a t e (BMR) = basa l energy expenditure : the r a t e of energy 

expendi ture measured by i n d i r e c t ca lor imet ry i n po s t absorpt ive s t a t e 

under h ighly s tandard ized cond i t i ons , i . e . , a t complete phys ica l r e s t , 

l y i ng down, i n thermoneutral s t a t e , 12-14 hours a f t e r the l a s t meal, 

s ho r t l y a f t e r being awake, without d i sease or f ever . 

Energy ba lance : metabolizable energy in take minus t o t a l energy expendi tu re . 

Energy cos t of pregnancy: the a dd i t i ona l requirement for energy s pec i f i c t o 

pregnancy which mainly comes from two demands: the p r o t e i n and f a t 

accumulation i n the f e tus and in the mother, and the add i t ion t o energy 

expendi ture which the new t i s s u e s i ncur . 

Energy expendi tu re : heat p roduct ion of a sub jec t measured by i n d i r e c t 

c a lo r ime t ry . In a d u l t s , i t can be p a r t i t i o n e d i n t o t h ree main compo­

nen t s , namely, basal energy expendi tu re , thermogenesis, and phys ica l 

a c t i v i t y . 

Energy i n t a k e : the values of energy in take r epo r t ed r ep re sen t metabolizable 

energy of food. The metabolizable energy in take has been c a l cu l a t ed from 

the n u t r i t i o n a l composition of the d i e t u s ing a t ab l e of food composi­

t i on and appropr ia te energy conversion f a c t o r s . 

Energy requirement (of an i n d i v i du a l ) : l e ve l of energy in take from food 

t h a t w i l l balance energy expendi ture when the i nd iv idua l has a body s i ze 

and composition, and l e v e l of phys ica l a c t i v i t y , c ons i s t en t with long 



term good health, and that will allow for the maintenance of economical­

ly necessary and socially desirable physical ac t iv i ty . In pregnant 

women, the energy requirement includes the energy needs associated with 

the deposition of t issues at ra tes consistent with good health. 

Maintenance metabolism: rate of energy expenditure measured under sedentary 

conditions and in fed subjects. I t includes the overall dietary-induced 

thermogenesis plus a minimum amount of voluntary muscular ac t iv i ty . 

Metabolizable energy of food: difference between the heat of combustion of 

food and the heat of combustion of fecal and urinary excretion and of 

combustible gas. 

Time of gestation (in th is t hes i s ) : i s derived from the f i r s t day of 

woman's l a s t reported menstrual period. 

Thermogenesis : increase in energy expenditure in response to various 

s t imuli. When the ingestion of a meal i s the stimulus, the overall 

response i s called dietary-induced thermogenesis (DIT). 

Work efficiency = muscular work efficiency: work done by an individual on 

an external system per unit of t o ta l energy expended (gross work e f f i ­

ciency) . 



1. Introduction 

1.1 General 

The inf luence of maternal n u t r i t i o n , not only on the h ea l t h of the 

mother bu t a l s o on the weight and h ea l t h of the c h i l d , i s an i ssue of 

considerable pub l i c h ea l t h re levance both i n developed and i n developing 

c oun t r i e s . In developing coun t r i e s l i k e the Ph i l i pp i ne s , where inadequate 

n u t r i t i o n may be common e s p e c i a l l y for c h i l d -bea r ing women, i t i s obviously 

important t o have a reasonable accura te knowledge of how much e x t r a food i s 

r equ i red dur ing pregnancy t o help ensure acceptable n u t r i t i o n for the 

mother and for the development of the f e t u s . Apart from the p r a c t i c a l 

s ign i f icance i n view of the hea l th of both mother and i n f an t , t h i s i s sue i s 

a l s o of economic, s oc i a l and p o l i t i c a l importance. A comparison of a c tua l 

food i n t akes with a c tua l requirements may a i d governments t o take appro­

p r i a t e food po l i cy a c t i on . This may imply i n t roduc t ion of new measures or 

r e d i r e c t i n g o ld ones t h a t would r e s u l t i n i nc reased food supply e i t h e r by 

r a i s e d a g r i c u l t u r a l p r oduc t i v i t y or food impor ta t ion t o meet the apparent 

demands brought about by pregnancy. Soc i a l ly , for everyone l i e s a moral and 

s oc i a l ob l iga t ion t o ensure t h a t each c h i l d i s brought f o r th i n t o t h i s 

world with a good chance of su rv iva l and an opportuni ty t o become a p r o ­

ductive c i t i z e n . Another s i g n i f i c an t con t r ibu t ion can be seen in the 

undisputed mother-chi ld dyad. The h ighly complex and unique i n t e r a c t i o n 

between mother and c h i l d has been the focus of a t t e n t i on worldwide. Likened 

t o a p a r a s i t e , the f e tu s i s able t o draw from the host (mother) a l l of i t s 

n u t r i e n t needs r ega rd l e s s of the n u t r i t i o n a l s t a t u s of the mother. Recent 

s t ud i e s have shown t h a t the c h i l d seems t o be we l l -p ro t ec t ed while i ns ide 

the mother ' s womb desp i te a l l odds so t h a t the concern i s s h i f t ed t o the 
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mother who must go through the p rocess even t o the p o i n t of endangering her 

own s e l f . \ 

C l ea r ly , t he re i s a need t o emphasize the adequacy of the d i e t of the 

pregnant women not only t o achieve pregnancy with a r e l a t i v e success (by 

g iving b i r t h t o a baby with an acceptable b i r thweight ) bu t l ikewise t o 

ensure t h a t the mother h e r se l f i s assured of n u t r i t i o n a l and hea l th we l l -

being. This t h e s i s w i l l deal with the energy requirements during pregnancy 

p a r t i c u l a r l y of r u r a l Ph i l ipp ine women. 

1.2 Energy requirements in pregnancy 

In the FAO/WHO/UNU (1985) r epo r t on energy and p r o t e i n requirements , 

the energy requirement of an ind iv idua l i s defined as "the l e ve l of energy 

in take from food t h a t w i l l balance energy expenditure when the i nd iv idua l 

has a body s ize and composition, and l eve l of phys ica l a c t i v i t y , c ons i s t en t 

with long-term good h ea l t h ; and t h a t w i l l allow for the maintenance of 

economically necessary and s o c i a l l y des i rab le phys ica l a c t i v i t y . In c h i l d ­

ren and pregnant or l a c t a t i n g women the energy requirement i nc ludes the 

energy needs a s soc ia ted with the deposi t ion of t i s s u e s or the s e c r e t i on of 

milk a t r a t e s cons i s t en t with good h e a l t h " . 

Addi t ional energy i s r equ i red during pregnancy for the growth of the 

f e t u s , p l acen ta and a s soc i a t ed maternal t i s s u e s . Maintenance metabolism i s 

i nc reased during pregnancy because of the increased mass of a c t i ve t i s s u e 

( f e t a l , p l a c en t a l and ma te rna l ) , the cos t of i nc reased maternal e f f o r t 

( e . g . ca rd iovascular and r e s p i r a t o r y work) and the cos t of a dd i t i ona l 

t i s s u e s yn the s i s . Based on the ex t r ao rd ina ry thorough review of l i t e r a t u r e 

done by Hytten and Le i tch which remain unpa ra l l e l ed (Hytten, 1980a), the 

FAO/WHO/UNU (1985) has come up with energy recommendations of about 335 MJ 
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(80,000 kca l ) over the nine-month pregnancy p e r iod . This f igure was c a l cu ­

l a t e d for women from wel l -nour ished popula t ions i n developed c oun t r i e s , 

with a weight gain over pregnancy of about 12.5 kg and with an i n f an t 

median b i r thweight of 3.4 kg. Because some f a t should be deposi ted e a r l y i n 

pregnancy and appe t i t e and p e r i od i c work requirements vary g r e a t l y , t he re 

i s l i t t l e evidence t o suggest t h a t the ex t r a energy requirement d i f f e r s 

between the t h ree t r i m e s t e r s . Therefore, the FAO/WHO/UNU advised an average 

add i t ion of 1200 kJ (285 kca l ) d a i ly throughout pregnancy. However, she 

cons iders an average add i t i ona l d a i l y allowance of 840 kJ (200 kca l ) as 

reasonable when the re i s a r educ t ion of phys ica l a c t i v i t y . 

Accurately determining the energy needs dur ing pregnancy i s a d i f f i ­

c u l t and complicated t ask due t o a number of r ea sons . Women of small 

s t a t u r e tend t o have small babies and would l o g i c a l l y f a l l i n the lower 

range of normal weight gains and t he re fore would r equ i re l e s s energy than 

the average. Obese women need t o gain l e s s f a t than slimmer women while 

women who are underweight for t h e i r he igh t should need t o gain more than 

the average. The need for generous f a t r e se rves i s debatable , but deposi ­

t i on of some f a t i s a s soc i a t ed with a more s a t i s f a c t o r y i n f an t b i r thweigh t 

(FAO/WHO/UNU, 1985). Recent s t ud i e s on food i n t akes of wel l -nour ished 

pregnant women have shown t h a t the e x t r a energy requirements for t i s s u e 

depos i t ion are not always accompanied by commensurate i nc reases in in take 

(Beal, 1971; Durnin e t a l . , 1985). Never the less , these women seem t o 

deposi t enough e x t r a body f a t t o provide the reserve needed for subsequent 

l a c t a t i o n and the f e t a l and maternal t i s s u e s grow s a t i s f a c t o r i l y (Durnin e t 

a l . , 1985). The e x t en t t o which mothers can and do reduce t h e i r phys ica l 

a c t i v i t y a l s o d i c t a t e s t o a c e r t a i n e x t en t t h e i r need for e x t r a energy. 

Although the evidence i s only t e n t a t i v e , i t has a l s o been suggested t h a t 

metabolic changes occur i n pregnancy which r e s u l t i n a g r ea t e r economy of 
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energy u t i l i z a t i o n (FAO/WHO/UNU, 1985). 

The FAO/WHO/UNU (1985) a l s o remarked t h a t i n t akes of both energy and 

p r o t e i n i n pregnant and l a c t a t i n g women very of ten appear t o be fa r l e s s 

than the amounts recommended. She wonders whether adjustments occur t h a t 

have not so fa r been i d e n t i f i e d and i f they do occur, what i s the cos t t o 

the mother and i n f an t , before and a f t e r b i r t h ? 

1.3 Energy requirements studies in field conditions 

Considering a l l the d i f f i c u l t i e s a s soc ia ted with determining energy 

needs during pregnancy, Prof. Durnin (1982) has forwarded severa l methodo­

l og i c a l cons ide ra t ions for a p roper ly conducted i nve s t i g a t i on of energy 

requirements in pregnancy. These cons ide ra t ions are as fo l lows: 

1. Basel ine information needs t o be obtained in the p re -pregnant s t a t e 

(anyway not l a t e r than 16 weeks of ges ta t ion) on energy (and n u t r i e n t ) 

i n t ake , on t o t a l da i ly energy expendi ture with spec ia l reference t o 

l e v e l s and dura t ion of phys i ca l a c t i v i t y , on metabolic r a t e i n s t andard­

ized r e s t i n g and other s i t u a t i o n s , and on body weight and body composi­

t ion in r e l a t i o n t o the f a t s t o r e s in the i nd iv idua l woman; 

2 . A r e q u i s i t e number of women must then be followed up i n a l ong i tud ina l 

fashion throughout pregnancy and l a c t a t i o n , a t appropr ia te i n t e r v a l s of 

t ime, t o monitor any a l t e r a t i o n s in the above v a r i ab l e s (energy in take 

and expendi tu re , body weight and composition, e t c ) ; 

3 . The weight and development of the i n fan t must be measured over severa l 

months; 

4 . The techniques used ought t o be as accurate as p o s s i b l e , and c a r r i e d out 

by we l l - t r a i n ed i n v e s t i g a t o r s , s ince the p o t e n t i a l e r r o r s in s tudying 

these v a r i ab l e s may be unacceptably high by some methods; 
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5. Since i t i s po s s ib l e t h a t b i o log i ca l e f f e c t s on energy metabolism may 

have varying e nd - r e su l t s in d i f f e r en t s o r t s of soc ie ty where the r o l e of 

women may be v a s t l y c on t r a s t i ng , the study of t h i s problem should be 

undertaken in s evera l types of popula t ion ; 

6. There are complicat ing f a c to r s i n the i nve s t i g a t i on of p o t e n t i a l l y one 

of the most important v a r i a b l e s , i . e . , any a l t e r a t i o n s which may occur 

i n the l e v e l s or dura t ion of phys ica l a c t i v i t y . Such a l t e r a t i o n s may 

r a d i c a l l y d i f f e r i n c e r t a i n popula t ions i n developed and developing 

c oun t r i e s . If the p o s s i b i l i t y e x i s t s for s i g n i f i c an t l y reducing the 

energy expended in phys ica l a c t i v i t y when a woman becomes pregnant or i s 

l a c t a t i n g , t h i s may considerably lower her need for e x t r a energy. On the 

other hand, i f t here i s l i t t l e l i ke l i hood of t h i s happening, a major 

adap ta t ion has been removed and most of the e x t r a energy demands r e qu i ­

red by the growing f e t u s , u t e r u s , p l a cen t a , b r e a s t and adipose t i s s u e , 

e t c . w i l l have t o be met by e x t r a food. 

In view of the wide and v a r i ed s oc i a l and c u l t u r a l environments which 

may inf luence energy requirements i n general and energy requirements in 

pregnancy in p a r t i c u l a r , there i s a need t o study t h i s problem i n s evera l 

types of popu la t i ons . A mul t icen te r study e s t a b l i s h ed for the sole purpose 

of determining energy requirements of pregnant and l a c t a t i n g women was 

c a r r i e d out in f ive coun t r i e s (Table 1 ) . 

Considerable e f f o r t s were taken t o ensure t h a t the techniques used 

were i d en t i c a l and c a r r i e d out i n a uniform fash ion . Senior r esearch 

i n v e s t i g a t o r s underwent t r a i n i n g , p e r f e c t i ng the p r a c t i c e of the t e chn i ­

ques of anthropometry, food in take and energy expendi tu re . The p r e sen t 

s tudy, as p a r t of t h i s mu l t i - cen te r s tudy, was c a r r i e d out i n a group of 51 

pregnant women l i v i n g in r u r a l P h i l i pp i n e s . Rural women were chosen because 
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Table 1. Mul t icenter study on energy requirements of pregnant and l a c t a t i n g 

women. 

P a r t i c i p a t i n g country Type of popula t ion s tud ied 

1. Glasgow, Scotland 

2. Wageningen, Netherlands 

3 . Keneba, Gambia 

4 . Ubon, Thailand 

5. San Pablo C i ty , 

Ph i l i pp ines 

Urban women - more or l e s s t yp i ca l 

housewives without any other p a id 

occupation. 

Soc ia l ly favoured women 

l i v i n g i n an urban environment. 

Rural women engaged i n usual 

household and a g r i c u l t u r a l a c t i v i t i e s . 

Urban women r e l a t i v e l y s o c i a l l y and 

economically favoured; and r u r a l women 

engaged in semi-subsis tence a g r i c u l t u r a l 

activities. 

Low-income r u r a l women, 

p r imar i ly dependent on a g r i cu l t u r e 
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majority of the population ara living in rural settings. The general proto­

col proposed by Prof. Durnin (Durnin, 1982) was used for comparability of 

results and uniformity of techniques. However, whenever necessary, modifi­

cations were introduced as in the duration of the food intake measurements 

(three days instead of five days). On top of all the information collected 

in the other centers, the investigation in the Philippines also took into 

account other information that may help explain or interpret results such 

as a calendar of events (religious, cultural, political), morbidity sta­

tistics for both mother and child and changes in prices of food commodi­

ties. Similarly, to be able to assess the success of pregnancy outcome 

among participants of the study, information on birth statistics were 

collected for all study villages. 

1.4 Aims of the study 

The Ph i l ipp ine Study in tended t o answer the fol lowing que s t i ons : 

a. To what e x t en t can pregnancy outcome among the r u r a l Ph i l ipp ine women 

under study be considered as adequate or successful? How do the i n f an t s 

born t o these women compare with those born t o a l l r e s i d en t s from the 

study v i l l a g e s ? 

b . What i s the e s t imated t o t a l energy cos t of pregnancy for these r u r a l 

Ph i l ipp ine women? How does t h i s value compare with the genera l ly a ccep t ­

ed value of about 323 MJ (77,200 kca l ) for hea l thy women e a t i n g without 

r e s t r i c t i o n (Hytten, 1980a)? 

c . To what ex ten t does energy in take provide for the add i t i ona l energy 

co s t s of pregnancy? 
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d. Do changes i n a c t i v i t y p a t t e r n take p lace a t the e x t en t of i n f luencing 

demands for a dd i t i ona l energy in take? 
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2. Methodology 

2.1 Study area 

Geographical l o ca t ion and demographic da ta . The s tudy was c a r r i e d out in 

the City of San Pablo (Figure 1 ) , s i t u a t ed in the province of Laguna. San 

Pablo City l i e s about 90 k i lometers south-southwest of Manila and covers an 

area of 19,550 h e c t a r e s . Of the t o t a l land a rea , 98% are c l a s s i f i e d as 

r u r a l a reas as opposed t o 2% of urban a r e a s . The City i s the geographical 

center of c i t i e s in southern Luzon, with Manila i n the northwest , Lucena 

City in the southeas t and Lipa and Batangas City in the southwest. There 

are 80 barangays ( v i l l age s ) in San Pablo Ci ty , majori ty (n=50) of which are 

considered r u r a l . Of these r u r a l barangays, 13 were included for the 

p r e sen t study (Figure 1, Table 2 ) . These v i l l a g e s were s e l e c t ed on the 

bas i s of the fol lowing c r i t e r i a : farming as the major source of l i v e l i hood , 

a ccess ib le by e i t h e r jeepney or t r i c y c l e and former f i e l d p r a c t i ­

cum area of the Univers i ty of the Ph i l ipp ines (Los Banos) t o ensure f u l l 

coopera t ion . 

Based on the l a t e s t census, a t o t a l of 155, 173 i nhab i t an t s l i v e i n San 

Pablo and given the t o t a l land a r ea , i t has a popula t ion densi ty of 7 .9 

persons/ha (National Census and S t a t i s t i c s Off ice , 1981). C h a r a c t e r i s t i c ­

a l l y , the popula t ion i s predominantly young with 54% of the t o t a l popula­

t i on below 19 years of age. 

The F i l i p i n o family i s u sua l ly t h a t of the extended type where grand­

pa r en t s as well as o ther r e l a t i v e s u sua l ly l i v e with the nuclear family and 

a l so par take of the f ami ly ' s meals. In San Pablo Ci ty , e s p ec i a l l y i n r u r a l 

a r e a s , such a s i t u a t i o n p r e v a i l s but cons ider ing the nuclear family only, 

the average household s ize i s s i x . The F i l i p i n o family has a l s o stood the 



18 

FIGURE 1 . THE STUDY VILLAGES IN THE CITY OF SAN PABLO 

to Manila 

to Quezon Province 
1km 
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Table 2 . Profile of study villages. 

Barangay Land area Population Distance 

(hec tares) from 

town 

(km) 

In te rc rops 

r a i sed 

Sole dad 

Sta. Maria 

Santissimo Rosario 

San Isidro 

Sta. Ana 

Sta. Cruz 

San Lucas I 

San Lucas II 

San Buenaventura 

Dolores 

San Gabriel 

San Miguel 

San Bar tol ome 

248 

556 

1089 

581 

348 

398 

68 

166 

322 

306 

204 

522 

469 

1305 

1333 

2681 

1985 

1308 

1148 

2047 

1686 

1759 

978 

3304 

1385 

1407 

7.6 

6.7 

13.0 

12.6 

7.6 

7.6 

1.2 

1.9 

5.7 

3.7 

3.5 

5.0 

7.5 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

1) I n t e rc rops included cof fee , l anzones , p ineapp le , cocoa 

and some vege tab les . 
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t e s t of time as being a very s t ab l e p a t r i a r c h a l family, which i s p a r t i c u -

l a r y inf luenced by r e l i g i o u s b e l i e f s . B i r th spacing i s c l o s e , bn the 

average one year , but i s slowly changing as a r e s u l t of massive family 

p lanning campaigns. 

Agr i cu l tu ra l and l i v e s tock production.Farming i s the major source of 

l i v e l i hood i n a l l of the r u r a l barangays. Although i n t e rc ropp ing i s widely 

p r a c t i s e d , majori ty of the l ands are p l an t ed t o coconut. Other important 

crops include coffee , r i c e , p i neapp le s , bananas, and some vegetables l i k e 

pechay and squash. These crops are r a i s e d e i t h e r as cash crops or for home 

consumption, but majori ty of the produce are s o ld . Backyard gardening i s 

a l s o common, however, i t i s l im i t ed both i n terms of quan t i ty and q u a l i t y 

of crops grown. Usually the ha rves t from the backyard gardens i s not enough 

t o meet the needs of the family. For l ack of i r r i g a t i o n f a c i l i t i e s , most 

farmlands are r a in fed , t hu s , farming a c t i v i t i e s are scheduled such t h a t 

they f a l l e i t h e r on the dry season (which i s from January t o Apr i l ) or wet 

season ( r e s t of the y e a r ) . 

Livestock product ion i s a l s o common but l i kewise on a l im i t ed s c a l e . 

P i g s , chicken and goats are the most common animals r a i s ed . These animals 

are r a i s e d t o help augment family income and in p repa ra t ion for annual 

r e l i g i o u s f e s t i v a l s , e . g . f i e s t a s . The choice of animal t o r a i s e i s mostly 

based on how much tending they need, cos t s of feeds and economic r e t u rn s of 

r a i s i n g such an animal. Oftentimes, these animals are r e f e r r ed t o as 

s e l f - s u s t a i n i n g and l e f t f ree t o wander around t o look for t h e i r own food. 

Socio-economic and h ea l t h c ond i t i ons . As i n the town p roper , a l l of the 

var ious socio-economic s t r a t a are r epresen ted in the r u r a l a reas as we l l , 

bu t majori ty of the r u r a l people are those belonging t o the low-income 
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group. The very r i c h people ( p a r t i c u l a r l y those who own some hec t a r e s of 

land) r e s ide i n the town or urban a reas where they have more access t o 

va r ious ameni t ies in l i f e . There i s a wide range of j ob oppor tun i t i e s from 

the wh i t e - co l l a r t o the b l u e - co l l a r j o b s . Examples of the wh i t e - co l l a r j obs 

are p r i v a t e and government employees while f ac tory workers i n coconut o i l 

r e f i n i ng f a c t o r i e s , cons t ruc t ion l abourers and va r ious manual work a re 

t yp i ca l b l u e - co l l a r j o b s . People coming from the r u r a l a reas are mostly 

employed in the b l u e - co l l a r jobs or would s t ay wi th in the v i l l a g e as farm 

l aboure rs or h i r ed t e n an t s . Others would be engaged as jeepney (most common 

means of t r a n spo r t a t i on and i s a four-wheeled veh ic le p a t t e rned a f t e r the 

American w i l ly j eeps ) or t r i c y c l e d r i v e r s . Those engaged as farm l abourers 

or d r i ve r s do not have f ixed income due t o the s e a sona l i t y and nature of 

t h e i r j ob . 

The type of housing has often been used as an i nd i ca to r of s oc io ­

economic s t and ing . In the r u r a l v i l l a g e s , houses can e i t h e r be made of 

concre te , wood or l o c a l ma t e r i a l s such as bamboo, sawali and n ipa . The type 

of house b u i l t would depend on one ' s economic s t a t u s so t h a t the we l l - t o -do 

f ami l ies would have b ig concrete houses with more rooms while the poor 

people would have small houses with one room only. These houses would a l s o 

be mostly on s t i l t s . The room i s meant only for s l eep ing while a l l o ther 

a c t i v i t i e s , such as cooking are done on the ground f l oo r , which i s o f ten 

uncemented. In some households, the ashes c o l l e c t e d from burning firewood 

i s s c a t t e r e d on the ground and p ressed r e a l hard t o resemble a cemented 

f l oo r . The k i tchen may e i t h e r be l o ca t ed i ns ide or outs ide the house and i t 

can a l s o be e i t h e r on the ground or on a makeshift t a b l e . Usually the s tove 

c ons i s t s of t h ree b ig s tones p laced nearby each o ther t o make a t r i p od . 

Fuel would come in the form of d r ied wood, d r i ed coconut l eaves and stems, 

coconut husks, charcoal or t r e e t r unks . Baskets hanged beneath the c e i l i n g 
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are common s i g h t s . Le f t -overs are p laced on these baske ts t o keep them out 

of the reach of animals t h a t roam around for t h e i r own food. Others make 

t h e i r own bamboo or wooden shelves t o s t o re t h e i r food. Drinking water i s 

of tent imes s t o red i n c lay e a r then j a r s which a l s o keeps the water coo l . 

I n f r a s t r uc tu r e and phys ica l f a c i l i t i e s a v a i l a b l e . The farm-to-market roads 

are mostly feeder roads , made of gravel and sand while some are a spha l ted . 

Most of these roads are impassable during the r a iny months. Even i f the 

r u r a l v i l l a g e s are a cces s ib l e by jeepneys or t r i c y c l e s , the number of t r i p s 

t o and from the v i l l a g e s maybe l im i t ed depending on the d i s tance between 

the v i l l a g e and the town and the type of road. As an example, in San 

I s i d r o , one of the study v i l l a g e s which i s 13 kms away from the town 

(Figure 1 ) , there are only four t r i p s t o and from the v i l l a g e because not 

only i s i t far bu t the roads are very bad. 

All of the 13 v i l l a g e s included in the study have primary schools , 

however, admission i s qu i t e l im i t ed s ince i n most cases t he re are not 

enough t eache r s for a l l school c h i l d r en . In such s i t u a t i o n s , p a r en t s send 

t h e i r ch i ld ren in schools l o c a t ed in adjacent v i l l a g e s . 

Likewise, a l l study v i l l a g e s have a mult i -purpose barangay c en t e r . As 

the name sugges t s , the barangay center i s u t i l i z e d in s evera l ways. To name 

a few, i t can be used as a feeding center for malnourished ch i l d r en , as a 

h ea l t h center were immunization campaigns are c a r r i e d out as well as 

well-baby c l i n i c s and for p r e - n a t a l check-ups. I t i s a l s o the p lace where 

medicines can be obta ined f ree of charge and l a s t l y , i t serves as a meeting 

p lace where events of s o c i a l and p o l i t i c a l s ign i f icance are d i scussed . 

Serious cases of d i seases are brought t o the San Pablo City General 

Hospi tal or t o the Municipal Pué r i cu l tu re Center . These are government-

owned hea l th f a c i l i t i e s where s e rv ices are given f ree of charge as well as 
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some medicines whenever a v a i l ab l e ; otherwise the f ami l i e s w i l l have t o buy 

the medicines themselves. The r a t i o of the r u r a l populat ion i n r e l a t i o n t o 

the o f f ice medical s t a f f i s 22,000 persons per doctor ; 12,000 per nurse and 

36,000 per d e n t i s t . In minor a i lments l i k e c o l d s , fever and cough, the 

people e i t h e r p r a c t i c e se I f -medica t ion or consu l t l o ca l h e rbo la r io s or 

h i l o t s (persons who p r a c t i c e the use of herbs or perform some kind of 

massage where p ressure i s appl ied t o va r ious p a r t s of the body t o cure the 

s ick p e r son ) . Fa i th h e a l e r s are a l s o consul ted because the people i n r u r a l 

a reas s t i l l be l ieve i n e v i l s p i r i t s who can i n f l i c t i l l n e s s e s . Midwives who 

have r ece ived formal t r a i n i n g are of ten consul ted for c h i l d de l ive ry and 

care of the newborn. 

Not a l l of the v i l l a g e s have e l e c t r i c a l f a c i l i t i e s . In a r e a s , where 

there i s no e l e c t r i c i t y , a c t i v i t i e s i n the evening are qu i te confined and 

l im i t ed and i t l ikewise d i c t a t e what i s po s s ib l e for the family t o acquire 

i n terms of household app l i ances . Some v i l l a g e s would have p iped water 

a l though a l l v i l l a g e s have a r t e s i a n and deep we l l s t o provide the v i l l a g e r s 

with safe water for d r inking and cooking. Depending however on the s oc io ­

economic s t a t u s , some f ami l i e s can a f ford t o have t h e i r own water pump 

while some share the cons t ruc t i on , use and maintenance of a pump with o ther 

households. Washing of c l o thes and ba th ing are of tent imes done i n s treams 

or r i v e r when these a c t i v i t i e s become of soc ia l s i gn i f i c ance . 

Cul tura l p r a c t i c e s and b e l i e f s . Since majori ty (about 90%) of the i nhab i ­

t a n t s are Ca tho l i c s , Catholicism has always p layed an important r o l e in 

t h e i r l i v e s . Their way of l i f e , pe rcep t ion of events occurr ing , values as 

well as a s p i r a t i on s are inf luenced and shaped by t h e i r r e l i g i o u s b e l i e f s . 

Each year , a l l the v i l l a g e s c e l eb ra t e the feas tday of the namesake of t h e i r 

bar an gay. No matter how poor the family i s , t h i s i s c e l eb ra t ed with a 
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c e r t a i n amount of extravangance for fear t h a t a t e r r i b l e f a te would b e f a l l 

them. P repara t ions s t a r t s evera l days before the feas tday and merriment 

f i l l the a i r e s p e c i a l l y when f r i ends and r e l a t i v e s from afar come t o share 

t h i s s pec i a l occasion. 

Food taboos and b e l i e f s have a l s o been pe rpe tua ted from one generat ion 

t o another , p a r t i c u l a r l y those a s soc ia t ed with pregnancy and l a c t a t i o n . 

Some of these b e l i e f s include avoidance of e a t i n g eggplant by a pregnant 

mother for fear of g iving b i r t h t o blue bab ies , j u s t as twin bananas are 

not ea ten for fear of having twins . Sweet foods and so f td r inks are omitted 

as much as pos s ib l e e s p e c i a l l y during the l a t e r s t ages of pregnancy for 

fear of having b ig babies while the d r ink ing of so f tdr ink i s p a r t i c u l a r l y 

a s soc ia t ed with having babies with hard s k u l l , which can make de l ive ry a 

d i f f i c u l t one. On the o ther hand, e a t i n g of raw egg i s advised j u s t before 

ac tua l de l ivery because the slimy consis tency i s be l ieved t o l u b r i c a t e the 

b i r t h c ana l . During l a c t a t i o n , a woman i s never allowed t o b r eas t f eed her 

baby when she has j u s t been exposed t o the heat of the sun or i s t i r e d from 

work. I t i s be l i eved t h a t the baby w i l l suck a l l her exhaust ion thereby 

causing the c h i l d t o be f r e t f u l a l l day long. Some foods are l ikewise 

avoided during l a c t a t i o n for fear t h a t the b reas tmi lk w i l l t u rn sour and 

cause stomach t r o ub l e s . Colostrum i s not given t o the newborn because the 

ye l lowish color i s taken as a s ign t h a t the milk i s spo i l ed . 

P o l i t i c a l s t r uc tu r e and l o c a l o rgan iza t ion . The Mayor heads the City of San 

Pablo. He i s backed up by the Vice-Mayor and Councilors r ep resen t ing 

var ious v i l l a g e s . There i s a municipal coord ina t ing committee whose members 

include heads or r e p r e s en t a t i v e s of var ious municipal government o f f i ces or 

agenc ies . At the barangay l eve l (barangay i s the smal les t p o l i t i c a l u n i t ) , 

the head i s the barangay c ap t a in . He i s e i t h e r e l e c t e d by the people or 
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appointed by the Mayor. Parallelism occurs at the barangay level in terms 

of political structure where the barangay captain is also backed up by his 

councilors. Similarly, there are organizations, mostly known as brigades 

operating at this lowest level such as the food brigade (for agricultural 

production), youth brigade, peace and security brigade and others. 

2.2 Subjects 

Selec t ion c r i t e r i a . The p a r t i c i p a n t s in the s tudy were s e l e c t ed on the 

b a s i s of the c r i t e r i a given in Table 3 . 

Se lec t ion c r i t e r i a are the same with those used i n the mul t icen te r s tudy 

(Durnin, 1982) of which the p r e sen t s tudy i s a p a r t (see Chapter 1 ) . 

Each of the given c r i t e r i a was decided e i t h e r for p r a c t i c a l or phys io log ica l 

r ea sons . 

For phys io log ica l r easons , age and p a r i t y were c on t ro l l ed for because 

these two v a r i ab l e s are known t o a f f ec t the f i n a l outcome of pregnancy (as 

judged by b i r t hwe igh t ) . S tudies conducted by Beal (1971), Robertson and 

Monkus (1981) and Fr isancho e t a l . (1983) r evea led t h a t age i s one of the 

determinants of low b i r thweigh t . I n f an t s born t o adolescent or teenaged 

mothers are genera l ly smaller and t h inner newborns than those born t o 

mature women. These f indings seem t o support the hypothesis t h a t among 

r ap id ly growing t eenage r s , the n u t r i t i o n a l requirement of pregnancy maybe 

g rea te r than those of o lder women and t h a t t h i s i ncreased requirement 

competes with the growth needs of the f e t u s . Age i s a l s o r epor ted t o a f f ec t 

weight gain in favour of the young females ( pu t t i ng on more weight than the 

older (Chesley, 1944) bu t , the d i f fe rences i n weight gain were found t o be 

small (Thomson and B i l l ewicz , 1957). 

In some s t ud i e s , p a r i t y was found t o a f f ec t b i r thweigh t . I t has been 
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Variables Specification 

Age 

Parity 

Stage of pregnancy 

Socio-economic s t a t u s 

Medical and reproduct ive 

Breas t feeding 

between 19 and 35 years 

second up t o and 

inc lud ing the four th 

p r e fe rab ly a t p re-pregnant 

s t a t e , bu t not l a t e r than 16 weeks of 

pre gnancy 

low (as judged by 

s o c i o - l i v i ng s ca le ) 

apparent ly heal thy (as 

h i s t o ry judged by a medical doctor) 

has successful ly b reas t fed 

previous c h i l d (ren) and in tends t o 

b reas t feed the next c h i l d 
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observed t h a t pr imiparous women produce more low b i r thweight babies and 

t h a t with i nc reas ing p a r i t y , there i s a corresponding i nc rease i n b i r t h -

weight up t o p a r i t y nine (Reinhardt , 1980). However, with regards t o 

e f f e c t s of p a r i t y on weight gain there appears t o be c on f l i c t i ng f i nd ings . 

While Abitbol (1969) found out t h a t p a r i t y c o r r e l a t ed well with weight gain 

with mult iparous women ga in ing more than the p r imigrav idas , Hytten (1980c) 

on the other hand i n h i s review of a r t i c l e s p resen ted evidence t h a t mu l t i -

gravidas gained l e s s than pr imi g rav idas . There i s a l s o a p r a c t i c a l reason 

t o include i n the p r e sen t study only women who a l ready have given b i r t h t o 

a t l e a s t one c h i l d . On the ba s i s of the f i r s t pregnancy exper ience , one i s 

able t o p r e d i c t the p r obab i l i t y of having another successful pregnancy. 

This i s important because t he re may be no reason for the p a r t i c i p a n t t o 

blame the r esearcher on any mishap t h a t may occur. 

Economic s t a t u s i s known t o a f f ec t pregnancy outcome (Smithel ls e t 

a l . , 1977; Ounsted and Sco t t , 1982). Because majori ty of the pregnant women 

i n developing coun t r i e s belong t o the low income group, i t was decided t o 

r e c r u i t women from the same socio-economic s i t u a t i o n . 

In s t ud i e s such as the p r e sen t s tudy, e s tab l i shment of adequate 

base l ine data i s c ruc i a l (see Ch. 1 .3). Hence, p r e f e r ab ly women should be 

r e c r u i t e d a t p re -pregnant s t a t e bu t because of c l e a r d i f f i c u l t i e s , i t 

became necessary t o r e c r u i t women who were a l ready pregnant (but not l a t e r 

than 16 weeks of g e s t a t i o n ) . 

S tudies done t o e s t a b l i s h requirements are always c a r r i e d out on 

sub jec t s who are hea l thy and exempt from any phys io log ica l s t r e s s t h a t 

maybe brought about by presence of i l l n e s s or o ther d i s a b i l i t y . Therefore , 

the p a r t i c i p a n t s should be apparent ly hea l thy as judged by a medical 

doctor . 
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Recruitment p rocedure . Before the study was implemented i n the v i l l a g e s 

s e l e c t ed , courtesy c a l l s were made t o the Mayor of San Pablo Ci ty t o inform 

him of the nature and aims of the r e sea rch s tudy. Likewise, he was informed 

as t o which v i l l a g e s were s e l e c t ed . L e t t e r s were then s en t out t o the 

c ap ta ins of the v i l l a g e s where the study w i l l be c a r r i e d out bea r ing the 

endorsement from the Mayor. In a country l i k e the Ph i l i pp ine s , i t i s very 

important t o gain p o l i t i c a l and s oc i a l s anc t ions t o ensure cooperat ion and 

p a r t i c i p a t i o n of the t a r g e t group. Assembly meetings were he ld and a t tended 

by the i n v e s t i g a t o r , r e sea rch workers, barangay o f f i c i a l s and a l l r e s i d e n t s 

of the study v i l l a g e s where the purpose and p r a c t i c a l a spec ts of the study 

was p r e sen ted . This a l so served t o prepare the t a r g e t group by g e t t i ng 

informed as t o what the study i s a l l about . All the houses were then 

v i s i t e d and a spot map was prepared l o c a t i n g the pregnant mothers. I n i t i a l ­

l y , the i nve s t i ga to r or r e search a s s i s t a n t expla ined the nature of the 

r e sea rch study t o the p rospec t ive p a r t i c i p a n t af terwhich the woman was 

eva lua ted us ing a general ques t ionna i re (see Appendix 1) and s o c i o - l i v i ng 

sca le (see Appendix 2 ) . When she passed the socio-economic sc reening , she 

was then brought t o the San Pablo General Hospi tal for medical and r ep ro ­

ductive sc reening u s ing a medical form (see Appendix 3 ) . Blood samples were 

taken t o determine hemoglobin l e v e l s , us ing the < 10 gms/100 ml as a 

cu t -off p o i n t . Once a l l the c r i t e r i a were f u l f i l l e d , the p ro tocol was 

d iscussed in more d e t a i l t oge ther with the husband who l ikewise gave h i s 

consent for the wife t o p a r t i c i p a t e . Emphasis was p laced in mainta ining a 

normal pace of l i f e throughout the s tudy. To guarantee the success of 

mainta ining a normal atmosphere, the r e sea rch worker ass igned t o the mother 

was asked t o v i s i t the mother ( i f p o s s i b l e , s evera l t imes) before the 

a c tua l data c o l l e c t i on took p lace t o e s t a b l i s h r appo r t . P r ior t o the s tudy, 

the p a r t i c i p a n t was brought t o the r esearch l abora to ry t o become f ami l ia r 
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with the va r ious research t echniques . 

Descr ipt ion of the s ub j e c t s . There were 112 women who f u l f i l l e d the s oc io ­

economic c r i t e r i a but only 69 met a l l s e l e c t i on c r i t e r i a . The other 43 

women were e i t h e r pregnant for more than 16 weeks or were e i t h e r su f fe r ing 

from some i l l n e s s e s such as g o i t e r , d i abe tes m e l l i t u s , h ea r t problem or had 

h i s t o r i e s of d i f f i c u l t p regnancies or m i sca r r i ages . Of the 69 women who met 

a l l s e l e c t i on c r i t e r i a 58 were a l ready pregnant while 11 were non-pregnant. 

Five women from the non-pregnant group got p regnant wi thin the study 

pe r iod , so the t o t a l pregnant group in the study a r r ived a t 63 women. Of 

the 63 women, 51 successu l ly completed the s tudy . Ten dropped out because 

they t r a n s f e r r ed residence i n search of b e t t e r economic oppo r tun i t i e s , 

while two developed go i t e r as a r e s u l t of pregnancy. Table 4 p r e s en t s some 

general c h a r a c t e r i s t i c s of the 51 women. Using the we ight - for -he ight 

s tandards for Ph i l ippine women (FNRI, 1975), a l l mothers were found t o be 

wi th in 90% t o 100% of the s t andard . This v a l i d a t e s t o a c e r t a i n e x t en t the 

medical sc reening performed such t h a t the women maybe t r u l y regarded as 

apparent ly hea l thy . 

The average household s ize for a l l women was four . 

This f igure i s lower than the na t iona l average of s ix (Ch. 2 . 1 ) . The reason 

might be the spec i f i ed c r i t e r i o n on p a r i t y which i s from two u n t i l f i v e . 

None from the group of 51 woman was ab le t o f i n i s h c o l l ege , bu t a l l of them 

were l i t e r a t e . Half of the women (n = 26) f i n i shed elementary educat ion and 

managed t o get secondary educat ion while the r e s t had primary educat ion . 

All of the women gave b i r t h the normal way except for one who under­

went a Caesarian s e c t i on . Ges ta t iona l age was c a l cu l a t ed based on the f i r s t 

day of the l a s t menstrual p e r iod . Within twenty-four hours a f t e r d e l i ve ry , 

an experienced p e d i a t r i c i a n examined the c h i l d t o determine i f the c h i l d 



30 -

Tab l e 4 . Gene r a l c h a r a c t e r i s t i c s of t h e p a r t i c i p a n t s ( n=51) . 

VARIABLE MEAN + S.D. 

Age ( y r s ) 2 3 . 8 + 3 . 4 

Househo ld s i z e 4 . 0 + 1.3 

Soc i o - e conomic l i v i n g s c a l e 15 . 5 + 2 . 1 

P a r i t y 2 . 6 + 0 . 6 

H e i gh t (cm) 151 .1 + 5 .0 

Sum knee d i a m e t e r s (cm) 16 .7 + 0 . 8 

Sum w r i s t d i a m e t e r s (cm) 9 . 5 + 0 . 4 

Body w e i g h t a t r e c r u i t m e n t (kg) 4 4 . 5 j+ 6 . 4 

Body w e i g h t a t p a r t u r i t i o n (kg) 5 2 . 9 + 6 . 4 

1 ) 

Weight g a i n (kg) 8 . 4 + 2 . 4 

Body f a t mass a t r e c r u i t m e n t (kg) 11 .2 j ^ 3 . 3 

Body f a t - f r e e mass a t r e c r u i t m e n t (kg) 3 3 . 2 jH 3 . 2 

L eng th of g e s t a t i o n (weeks) 3 8 . 4 + 1.4 

P l a c e n t a l w e i g h t (g) 5 09 . _+ 155 

B i r t h w e i g h t (g) 2885 . + 3 9 5 

B i r t h l e n g t h (cm) 4 8 . 1 + 1.8 

B i r t h h ead c i r c u m f e r e n c e (cm) 3 3 . 2 + 2 . 2 

B i r t h c h e s t c i r c u m f e r e n c e (cm) 3 1 . 8 + 1.7 

1 ) Only f o r 40 women. (Weight a t t e rm minus w e i g h t a t 

11-16 wks of g e s t a t i o n ) . 
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was a p re - t e rm, f u l l term or pos t - t e rm baby. The r e s u l t s of these examina­

t i o n s were checked aga in s t the c a l cu l a t ed g e s t a t i ona l age. I f t he re were 

d i sc repanc ies / the g e s t a t i ona l age was adjus ted t o coincide with the 

f indings of the p e d i a t r i c i a n . Breast feeding was p r a c t i c ed by a l l mothers, 

however, the dura t ion va r i ed from one mother t o another because i n some 

cases the woman had t o work t o he lp the husband support the family. 

2.3 Study design 

Table 5 gives an overview of the measurements necessary i n s t ud i e s on 

energy requirements during pregnancy. Figure 2 p r e s en t s the time schedule 

of the s tudy. Food i n t ake , a c t i v i t y p a t t e r n , basa l metabolic r a t e (BMR), 

sk info ld t h i cknesses and body and l imb circumferences were measured every 

s i x weeks throughout pregnancy and a t s i x and twelve weeks postpartum. 

Height and s k e l e t a l d iameters were taken only a t the s t a r t of the s tudy. I t 

was decided not t o include r e s u l t s obtained before 11-16 wks of g e s t a t i on , 

because t he re were only f ive women out of the 51 women who were measured in 

p re-pregnant s t a t e . Basal metabolic r a t e , body weight and body anthropome­

t r y were measured a t the l abora to ry e s t ab l i s hed in the p r o j e c t house 

l o c a t ed a t the cen te r of San Pablo City (see Figure 1 ) . At each measurement 

s e ss ion , the woman was fe tched from her house a f t e r an overnight f a s t 

between 5:30 and 6:30 i n the morning e i t h e r by a jeepney or t r i c y c l e . After 

a r r i v i ng a t the l abo ra to ry , the woman was asked t o r e s t , l y i ng i n bed for 

30 minutes before a c tua l BMR measurements were t aken . Subsequently, body 

weight was measured and body anthropometry performed. Breakfast resembling 

c lose ly t o t h a t which they prepare a t home were served a f t e r and i ncen t ives 

(usual ly baby ' s c l o t he s or k i t chen u t e n s i l s ) were given. The b igges t 

i ncen t ive was given on the day of de l ivery which was p 200 ( f l . 20,—) t o 
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Table 5. Overview of the var ious measurements. 

MEASUREMENTS 

A. Energy cos t of pregnancy 

1. add i t iona l maternal and 

f e t a l t issue.* 

2 . i ncreased cos t of metabolism 

weight, body fatmass 

basal metabolic rate 

B. Possible mechanisms for 

supplying extra energy 

1. increased energy intake 

2. mobilization of maternal 
-reserves 

3. adaptations in activity 

pattern/phase reduction 

in activity pattern 

4. fundamental adaptations in 

energy metabolism 

- food intake 

- skinfold thicknesses and 

body and limb 

c ircumfe re nee s 

- a c t i v i t y p a t t e r n 

Determinants of success of 

pregnancy outcome 

1. growth and development of 

the c h i l d 

2 . hea l th and n u t r i t i o n a l 

s t a t u s of : 

- mother 

- c h i l d 

b i r thweight and o ther 

anthropometric measurements 

we igh t - fo r -he igh t , and 

weight-f or-age 

h e igh t - fo r - age , and 

weight-f o r - l eng th 
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pay p a r t i a l l y for the s e rv i ce s of the l o ca l midwife. P r ior t o these l abo ra ­

tory s e s s ions , the r e sea rch a s s i s t a n t s v i s i t e d the women a t home for t h ree 

consecutive days (seven days a t the i n i t i a l measurement per iod) t o measure 

food in take and t o monitor a c t i v i t y p a t t e r n . In add i t ion t o the measure­

ments done in the l abo ra to ry , body weights of the mothers were a l s o measu­

red a t home i n the pe r iod around de l ive ry (see Figure 2 ) . On the f i r s t 

th ree days a f t e r p a r t u r i t i o n , body anthropometry was a l s o performed. 

Measurements of the c h i l d were taken wi thin twenty-four hours a f t e r d e l i ­

very . These included body weight, l eng th , circumferences (arm, head, ches t 

and mid-thigh) and p l a c en t a l weight. For fourteen consecutive days a f t e r 

d e l ive ry , these anthropometry parameters were monitored and then repeated 

every month ( r e s u l t s not p resen ted i n t h i s t h e s i s ) . 

Information on morbidi ty of both mother and c h i l d were c o l l e c t ed 

during the f i e l d v i s i t s every s i x weeks. For the woman, i n t e r e s t was 

p a r t i c u l a r l y focused i n between follow-ups and the woman was asked t o 

descr ibe how the i l l n e s s a f fec ted both her d i e t a ry in take and a c t i v i t y 

p a t t e r n . Cu l t u r a l , r e l i g i ou s and o ther important events t h a t i n one way or 

another a f f ec t the v a r i ab l e s be ing measured were s im i l a r l y recorded. 

P r i ces of food commodities were a l s o monitored. 

To be able t o compare the success of pregnancy among p a r t i c i p a n t s with 

the popula t ion from which they were drawn, i t was necessary t o c o l l e c t 

information on the b i r thweigh t of the babies born t o a l l r e s i d en t s of the 

study v i l l a g e s . Weekly, v i l l a g e s were v i s i t e d or the l oca l midwives were 

asked t o inform the r e sea rch a s s i s t a n t of any c h i l d born. All h o sp i t a l s and 

c l i n i c s , p r i v a t e or p ub l i c , were a l s o v i s i t e d and s ince they keep a r ecord 

of the b i r thweight of the babies born, i t was easy t o copy from t h e i r 

r e co rds . Like a l l the o ther weighing s ca l e s in the s tudy, the weighing 

s ca les used in these c l i n i c s or h o sp i t a l s were c a l i b r a t e d u s ing s tandard 



FIGURE 2. OBSERVATION SCHEDULE 
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weights . 

2.4 Methods and techniques 

Anthropometry. All anthropometric measurements were made by two well-

trained research assistants. Except for body weight and skinfold measure­

ments taken around delivery (see Figure 2) which were done in the houses of 

the participants, all measurements were made in the laboratory in the 

project house. 

Height and weight. Mother: The height of the woman was taken with her 

standing on a horizontal surface against a wall with heels together, chin 

tucked in and stretched upwards to full extent and the head in a Frankfurt 

plane. The heels, buttocks and shoulders were in contact with the wall to 

which a flexible metal tape has been fixed. Reading was recorded to the 

nearest 0.5 cm. Weights were measured early in the morning in the labora­

tory on a beam balance (Detecto; Detecto Scales Inc. Brooklyn, N.Y., USA; 

scales calibrated to 0.1 kg) with the woman wearing minimum clothing. For 

the weight measurements in the field, spring balances (SECA, type 725 Vogel 

and Halke Mess- und, Wiegetechniek, Hamburg, Germany) were used which were 

calibrated to 0.1 kg. Child: The length of the child was measured with the 

head of the child held in the supinated Frankfurt plan i.e., the eyes 

looking directly upwards and the lower orbit of the eyes in the same 

vertical plane as the upper margin of the external auditory meatus, using 

an infantcmeter (SECA, type 209, Vogel and Halke Mess- und, Wiegetechniek, 

Hamburg, Germany). The head was held in this position by an assistant who 

applied downward pressure on the shoulders to prevent arching of the back 

of the child. Having secured the head and shoulders of the subject, the 

assistant applied gentle pressure to bring the head into contact with the 
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f ixed headboard while the o ther r esearch a s s i s t a n t who ensured t h a t the 

l egs were s t r a i g h t , ankles a t r i g h t angles and toes p o i n t i ng d i r e c t l y 

upward, brought the movable board i n t o firm contac t aga ins t the s u b j e c t ' s 

h e e l s . 

The weight of the c h i l d was measured on a c a l i b r a t e d beam balance 

(SECA, Vogel and Halke Mess- und. Wie ge t echniek . Hamburg, Germany) and 

recorded t o the n ea re s t 1 g. The baby was p laced and weighed with c l o t h i ng 

and then a l l of the c l o thes worn during the weighing were weighed separa­

t e l y and subs t r ac t ed from the gross weight. 

All body weighing s c a l e s were c a l i b r a t e d us ing s tandard weights each 

time they were used. For those brought t o the f i e l d ( i . e . SECA) c a l i b r a ­

t i o n s were done before and a f t e r each f i e l d v i s i t . 

Skinfold t h i cknes se s . Skinfold t h icknesses were measured us ing a 

2 
Hoitain c a l i p e r (pressure 10 g/mm , c o r r ec t t o 0.2 mm) a t s i x s i t e s : 

t r i c e p s - the woman stood with her back t o the measurer and her arm r e laxed 

with the palm fac ing the l a t e r a l t h igh . The t i p s of the acromial p rocess 

and olecranon were pa lpa ted and a po in t halfway between was marked on the 

sk in . The sk info ld was p icked up over the p o s t e r i o r surface of the t r i c e p 

muscle 1 cm above the mark, on a v e r t i c a l l i n e pa s s ing upwards from the 

olecranon t o the acromion, and the c a l i p e r jaws were appl ied a t the marked 

l e v e l ; b iceps - the woman faced the measurer with the arm r e laxed a t her 

s ide and the palm fac ing forwards. The sk info ld was p icked up over the 

be l ly of the b iceps and 1 cm above the l i n e marked for the upper-arm 

circumference and t r i c e p s sk info ld on a v e r t i c a l l i n e , j o i n i ng the center 

of the a n t e cub i t a l fossa t o the head of the humerus. The c a l i p e r jaws were 

appl ied t o the marked l e v e l ; subscapular - the woman stood as for t r i c e p s 

sk infold measurement with the shoulders and arms r e laxed . The i n f e r i o r 

angle of the scapula below which the sk info ld should be taken was l oca ted 
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by p a l p a t i ng the medial border of the scapular and running the f ingers of 

the l e f t hand downwards a long i t s f u l l l ength u n t i l the i n f e r i o r angle i s 

l o ca t ed . The sk infold was p icked up immediately below the i n f e r i o r angle of 

the scapula with the fo ld e i t h e r i n the v e r t i c a l l i n e or s l i g h t l y i n c l i n ed , 

downwards and l a t e r a l l y , i n the n a tu ra l cleavage of the sk in ; s up r a i l i a c -

with the woman s tanding sideways with her arms folded, the sk info ld was 

p icked up v e r t i c a l l y about 1 cm above and 2 cm medial t o the a n t e r i o r 

s u p r a i l i a c sp ine . The c a l i p e r was appl ied j u s t below the f i n g e r s . This s i t e 

may vary depending on the p o s i t i o n of the super ior a n t e r i o r i l i a c spine and 

maybe in the m id -ax i l l a ry l i n e or a n t e r i o r t o i t ; c o s t a l i s - t h i s was 

measured in the m id -ax i l l a ry l i n e a t the l e v e l of the l onges t r i b , in the 

v e r t i c a l p lane with the c a l i p e r jaws appl ied j u s t below the f i nge r s ; 

mid-thigh - the woman stood with the l e g s t r a i g h t and the weight supported 

on the other l e g . Skinfold was p icked up on the a n t e r i o r a spec t of the 

t h igh between the mid-inguineal po in t and the upper border of the p a t e l l a . 

All sk info lds were measured i n t r i p l o and a mean value was recorded. 

Body fatmass was a s sessed by the sk info ld method. According t o the 

sk infold method, body fatmass can be derived from the sum of four sk info lds 

( t r i c e p s , b i ceps , s u p r a i l i a c and subscapular) and body weight u s ing s p ec i ­

f i c equat ions (Durnin and Womersley, 1974; S i r i , 1956). 

Body and limb c i rcumferences . Circumferences were measured us ing a 

f l ex ib l e metal tape on four p l a c e s . Mother: upper-arm - with the arm 

hanging l oose ly by the s i d e , 

measurement was taken midway between the t i p of the shoulder and the elbow; 

ca lf - with the woman s i t t i n g on a t ab l e with l eg s hanging f r e e l y , maximal 

circumference was taken a f t e r s evera l l e v e l s were t r i e d ; mid-thigh - woman 

s tanding with l egs s l i g h t l y apa r t and weight evenly d i s t r i b u t e d on both 

f e e t , measurement was taken with the tape immediately below the g l u t ea l 
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fo ld ; bu t tocks - maximum circumference was t aken. All the measurements 

were taken in the ho r i zon ta l p l ane . 

. All c ircumferences were recorded as the mean of dupl ica te r ead ings . 

From the body and l imb c i rcumferences, i t was pos s ib l e t o form judgement of 

muscular development and f a t d i s t r i b u t i o n over the body. 

Chi ld: l imb circumferences - upper arm and mid- thigh, same procedure as the 

one used in the mother was employed; head - maximum head circumference 

around protuberance of the forehead and most p o s t e r i o r protuberance of 

occ ipu t ; ches t - measurement made a t the n ipple l i n e , p r e fe rab ly i n mid-

i n s p i r a t i o n . For both head and ches t c ircumferences readings were taken t o 

the n ea re s t 0.1 cm us ing f l e x i b l e metal tape i n a ho r i zon ta l plane and 

recorded as the mean of dup l ica te r ead ings . 

Ske le ta l Diameters. Ske le t a l diameters were measured a t two p l a c e s : 

w r i s t - a t the lower border of the arm, ac ross the s t y l o i d p roce s s , with 

p ressure appl ied t o compress the s o f t t i s s u e s ; knee - woman s i t t i n g on a 

t a b l e , l egs hanging l oo se ly , width ac ross the lower end of the femur was 

t aken . Again p ressure was app l ied t o compress the so f t t i s s u e s . All r e a ­

dings were taken as the means of dupl ica te r ead ings , u s ing a Holtain 

s k e l e t a l anthropometer c a l i b r a t e d t o 0 ,5 cm. 

From these s k e l e t a l d iameters , i t i s po s s ib l e t o get an impression of 

the body bu i ld of the women. 

Basal Metabolic Rate (BMR). Measurements on basa l metabolism was performed 

a t the p r o j e c t house where one room, fu l ly a i r - cond i t i oned was converted 

i n t o a l abora to ry for gas ana lys i s and another room i s o l a t e d served as the 

p lace where the mother could r e s t and where the exp i red a i r could be 

c o l l e c t ed . 

Basal metabolism was measured i n h ighly s tandardized condi t ions ( i . e . 
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a t complete phys ica l r e s t , l y i ng down, e a r l y i n the morning, i n thermoneu-

t r a l c ond i t i ons , 12-14 hours a f t e r the l a s t meal so i n pos t absorpt ive 

s t a t e , awake and emotional ly undis turbed and without d isease or f e v e r ) . 

Basal metabolic r a t e was measured by open c i r c u i t i n d i r e c t ca lo r imet ry 

us ing the Douglas bag t echnique . Expired b reath gases were c o l l e c t ed t h ree 

t imes for 10 minutes with i n t e r v a l s of a few minutes. The volume of exp i red 

a i r was measured by a wet p r e c i s i on gasometer Schlumberger (type 5; 

Meterfabriek Schlumberger, Dordrecht, the Ne ther lands) . The 0 content of a 

small sample of exp i red a i r was analysed by a paramagnetic Servomex Oxygen 

Analyzer (type O.A.570, Taylor ins t ruments Ana ly t i c s , Crowborough, Sussex, 

England). The oxygen analyser was c a l i b r a t e d with zero gas (n i t rogen 100%) 

and outs ide a i r , and checked aga ins t a c a l i b r a t i o n gas of known composi­

t i o n . Metabolic r a t e was c a l cu l a t ed us ing Weir ' s equat ion (Weir, 1949). The 

mean value of two or t h ree r eadings was taken as the basa l metabolic r a t e 

for t h a t occasion. 

P r ior t o the f i r s t measurement p e r iod , the women were brought t o the 

p r o j e c t house and a demonstration of the technique of gas c o l l e c t i on was 

given t o f ami l i a r i ze them with the equipment and the p rocedure . A subsample 

of e i gh t women came for two consecutive days during the e n t i r e dura t ion of 

the follow-up t o determine i f there was p r a c t i c e e f f e c t . Resul ts of t h i s 

substudy showed t h a t the mean BMR reading taken on the f i r s t day i s not 

s i g n i f i c an t l y d i f f e r en t with the mean BMR taken on the second day a t any 

pe r iod of follow-up (p < 0 . 05 ) . 

Food in take and a c t i v i t y p a t t e r n . Immediately p receding the l abo ra to ry 

v i s i t s were the f i e l d v i s i t s where d i e t a r y in take for three consecutive 

days and r ecord ing of phys ica l a c t i v i t y over a 12-hour pe r iod was done by 

the r esearch a s s i s t a n t s . For each woman, a r e search a s s i s t a n t was ass igned 
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permanently who came as e a r l y as 5:30 in the morning j u s t before b reakfas t 

was prepared u n t i l around 7:30 in the evening a f t e r the woman has ea ten her 

d inner . 

Actual food in take of the woman was weighed and recorded by a we l l -

t r a i n ed r esearch a s s i s t a n t us ing the weighed inventory method. This i nvo l ­

ved weighing a l l of the food i tems s epa ra t e ly i n the raw s t a t e and then 

weighing the cooked food and then again weighing the a c tua l s e rv ing po r t i on 

of the mother u s ing an e l e c t r o n i c balance with a zero device and a l a rge 

c l ea r d i g i t a l d i sp lay (Soehnle, Waagen d i g i t a l Type no. 80000, Murrhardt, 

Germany, c o r r ec t t o 1 gram). When the p l a t e on which the food w i l l be 

weighed was p laced on the ba lance , the zero knob was p ressed and the 

d i g i t a l d i sp lay read " ze ro" . The f i r s t food item was then pu t on the p l a t e , 

the d i g i t a l reading was recorded on the d i e t a ry form and the zero knob was 

again p ressed and the d i g i t a l d i sp lay r e tu rned t o " ze ro" . The second i tem 

was then p laced on the sca le and the whole p rocess repeated u n t i l a l l of 

the i ng red i en t s or food i tems have been weighed. The weighing s c a l e s are 

simple t o use and r e l a t i v e l y t r o ub l e - f r e e . The s c a l e s were c a l i b r a t e d each 

time they were used. For composite food d i shes , each i ng red i en t was weighed 

s epa ra te ly both in the raw and i n the cooked s t a t e t o obta in the n u t r i t i o ­

nal content of the foods a c t u a l l y ea ten by the p a r t i c i p a n t s . Lef t -overs 

were a l s o weighed and subs t r ac t ed from the o r i g i na l weight recorded t o 

determine exact amount e a t en . Alcoholic and o ther beverages as well as 

v i tamin and/or mineral supplements were a l s o recorded. In c ase , the mother 

a te something a f t e r the r e sea rch a s s i s t a n t has l e f t , she was asked t o 

r e c a l l the food or s ince the s ca l e s were l e f t with her , she was t aught how 

t o weigh the food h e r se l f . In commercially p repared foods such as b i s c u i t s 

or c and ies , an exac t equ iva len t was weighed. The n u t r i t i v e content of the 

foods ea ten by the mothers were c a l cu l a t ed u s ing the proximate analyses of 
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var ious foods given i n the Ph i l ipp ine Food Composition Table (FNRI, 1980). 

The i n i t i a l measurement of d i e t a ry in take was recorded over a p e r iod 

of seven consecutive days. Analysis of var iance revealed t h a t none of the 

seven days were s t a t i s t i c a l l y d i f f e r en t from each o ther (p ^ 0 . 0 5 ) . Hence/ 

the dura t ion of the d i e t a r y assessment was reduced t o th ree days which was 

a l so more p r a c t i c a l from the manpower's p e r spec t i v e . 

Ac t i v i t y p a t t e r n was measured on the same days the d i e t a r y in take were 

recorded except for the i n i t i a l measurement pe r iod where a c t i v i t y p a t t e r n 

was recorded on th ree consecutive days only. 

A form (see Appendix 4) was developed which made i t po s s ib l e t o 

describe the a c t i v i t i e s being performed by the p a r t i c i p a n t s i n d e t a i l as 

much as r ecord the exac t number of minutes spent on doing the household 

work us ing a d i g i t a l watch. A c t i v i t i e s were recorded as soon as the r e ­

search a s s i s t a n t reached the home of the woman u n t i l she l e f t i n the 

evening a f t e r d inner . Whereever the woman went, the r esearch a s s i s t a n t went 

with he r , t o the farm, market, r i v e r s or even j u s t t o her neighbor for a 

c ha t . On the average, the recording of phys ica l a c t i v i t i e s performed l a s t e d 

for 12 hours . Similar a c t i v i t i e s were grouped toge ther us ing the 

FAO/WHO/UNU (1985) c a t ego r i e s for a c t i v i t i e s which i s based on the gross 

energy expenditure of s pec i f i ed a c t i v i t i e s . Subsequently, the mean number 

of minutes spent on each category were c a l cu l a t ed . 

2.5 Statistics 

The r e s u l t s obtained from the p resen t study are p resen ted in two ways. 

The f i r s t p r e s en t a t i on inc ludes the r e s u l t s ob ta ined on a l l 51 women. The 

second p r e sen t a t i on inc ludes the r e s u l t s obta ined on a subgroup of 40 women 

(41 for r e s u l t s on energy i n t a k e ) ; t h i s subgroup i s cha rac te r i zed by having 
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complete data s e t s throughout pregnancy and a t s i x and twelve weeks p o s t ­

partum. The l ong i tud ina l r e s u l t s obtained on t h i s subgroup were analysed by 

performing two-way ana ly s i s of va r i ance , b locking by s ub jec t s . Only i f the 

F-value reached s t a t i s t i c a l s i gn i f i cance , the ' l e a s t s i gn i f i c an t d i f f e r en ­

c e ' (LSD) method (with p = 0.05) was used t o compare mean v a lues . To 

compare l ong i tud ina l r e s u l t s covering two measurement p e r i od s , p a i r e d 

t - t e s t s were used. Stepwise mul t ip le r eg ress ion was performed t o determine 

which v a r i ab l e s e f f e c t b i r thweigh t . S t a t i s t i c a l a na lys i s was done on the 

VAX computer of the Agr i cu l tu ra l Univers i ty of Wageningen, us ing programs 

from the SAS Package (SAS, 1985). 
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3. Results 

3.1 Skinfold thicknesses and body and limb circumferences 

Table 6 presents the skinfold thicknesses at various stages of preg­

nancy and lactation, while Figure 3 shows the percentage change of these 

skinfold thicknesses over baseline values (13 weeks of gestation). The 

absolute mean values of ali the skinfold thicknesses increased from 13th to 

the 25th week of gestation but of these increases, only those for triceps, 

suprailiac and quadriceps reached statistical significance. From the 25th 

week, costalis started to decline while biceps, triceps and subscapular 

skinfold thickness remained fairly stable throughout the remainder of 

pregnancy. Quadriceps and suprailiac continued to increase to reach maximum 

values towards parturition. Looking into these changes as percentage values 

over baseline values (Figure 3 ) , suprailiac and quadriceps showed the 

largest increases over pregnancy reaching to about 30-35%, while the 

skinfold thicknesses in the arm, namely, biceps and triceps showed modest 

increases of about 10-15%. All skinfold thicknesses at six weeks postpartum 

were similar to those obtained at twelve weeks postpartum. The postpartum 

values for costalis skinfold thickness were found to be significantly lower 

than those obtained in early or mid pregnancy. Values on biceps, triceps, 

subscapular and quadriceps skinfold thickness as measured postpartum were 

found to be similar to values obtained throughout the third trimester of 

pregnancy. Postpartum suprailiac values were found to be significantly 

lower than late pregnancy values but still above baseline values. 

Table 7 gives the measurements for body and limb circumferences at 

various stages of pregnancy and lactation while Figure 4 shows the compa-
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FIGURE 3. CHANGES IN SKINFOLD THICKNESSES THROUGHOUT PREGNANCY AND 

LACTATION (4Û WOMEN) 
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Table 7. Body and limb circumferences at various stages of pregnancy and 
lactation. 

Period 

All women: 
Pre gnancy: 

Lactation: 

Subgroup : 
Pre gnancy: 

Lactation: 

(weeks) 

11-16 
17-22 
23-28 
29-34 
35-40 

6 
12 

11-16 
17-22 
23-28 
29-34 
35-40 

6 
12 

n 

40 
51 
49 
51 
43 

48 
50 

40 
40 
40 
40 
40 

40 
40 

25.1 
25.4 
25.8 
26.0 
26.0 

26.2 
26.4 

25.1 
25.5 
25.9 
26.2 
26.1 

26.2 
26.4 

Arm 
(cm) 

+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 

2.4 
2.3 
2.2 
2.3 
2.0 

2.2 
2.3 

2.4 
2.4 
2.3 
2.3 
2.0 

2.3 
2.4 

Hip 
(cm 

82.9 
83.9 
85.2 
85.8 
85.7 

84.7 
84.1 

82.9 
84.1 
85.3 
86.2 
85.9 

84.6 
84.3 

+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 

4.8 
5.1 
5.0 
5.0 
5.0 

5.4 
5.5 

4.8 
4.8 
4.6 
4.4 
4.7 

5.2 
5.4 

Mid-thigh 
(cm) 

46.0 
46.5 
47.4 
48.0 
48.3 

48.0 
47.8 

46.0 
46.6 
47.5 
48.3 
48.4 

47.9 
47.8 

+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 

3.7 
3.7 
3.7 
3.9 
3.4 

3.8 
4.4 

3.7 
3.5 
3.7 
3.6 
3.3 

3.7 
4.3 

29 
30 
31 
32 
32 

31 
31 

29 
30 
31 
32 
32 

31 
31 

Calf 
(cm) 

2 
9 
7 
1 
3 

2 
1 

2 
9 
7 
2 
4 

0 
2 

+ 2.5 
+ 2.2 
+ 2.2 
+ 2.4 
+ 2.2 

+ 2.4 
+ 2.2 

+ 2.5 
+ 2.4 
+ 2.4 
+ 2.4 
+ 2.2 

+ 2.4 
+ 2.3 

Anova: p <. .0001 p < .0001 p ̂  .0001 p ^ .001 

Least significant 
difference (p=.05) 0.38 0.65 0.67 0.60 

Results expressed as Means + S.D. 
a) Characterized by having complete data sets throughout pregnancy and 

lactation. 


