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INTRODUCTION

In India, morethan a third of the population 
consists of women in the reproductive age and children 
under five years of age. Large section of this co-OiUnity 
is vulnerable to diseases, disability and death as a 
result of a number of interacting biological, environ­
mental, social and genetic characteristics. These 
characteristics acting singly or in varying combinations 
place them at a greater risk. Anong these factors 
mother's age, number of children in the family and 
interval between births are three important elements which 
directly affect woman’s health status and that of her 
children.

Bhaskaran and Rao (1907) had reported that about 
1-2 per cent of pre-school children belonging to poor 
communities suffer from severe forms of Protein Energy 
Malnutrition. According to UNICEF (1984) in addition to 
family size and poor socio-economic condition, interval 
between births is also responsible for child malnutrition, 
dumber of episodes of illness suffered by each child in a 
family is reported to increase with the increase in the 
family size resulting in an over crowding and less sani­
tation at home (Sebastian 1974).



Maternal mortality is also reported to rise with 
the number of pregnancies, prolonged breast feeding ina­
dequate spacing, and pregnancies occuring at the extrems 
of reproductive age Chaurasia (1984). Repeated preg­
nancies followed by prolonged breast feeding resulos in 
protein depletion and short intervals between pregnancies 
will provide too little time for recovery especially to 
women who are on diets which are only marginally adequate.

In Kerala as per 1981 census families depending 
on agriculture, form a vast section of the population.
The limited income from their work resulted in poverty 
and they often subsisted on less nutritious foods with 
increased number of deliveries and number of children. 
Wiuiout proper spacing between children and lack of 
nutritious food, mothers as well as children's health 
in these families is reported to be deteriorating.
However sufficient data on these lines are not available 
at present. Hence the present study on the effect of 
birth order and spacing on the nutritional status of 
mother and child of agricultural families was taken up 
with the following objectives:

a) To assess the effect of birth order of 
children below the age of five on their 
nutritional status and mortality
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b) To assess the effect of spacing of under fives 
on their nutritional status and mortality

c) To study the effect of number of deliveries 
and spacing of children on mother’s health 
and her nutritional status



REVIEW  OF LITERATURE



REVISE Or JLXTERATJRE

Nutritional status refers to both the types and 
amounts of nutrients available in the body and the 
body's utilisation of nutrients. Nutritional status 
is influenced by factors such as psychological, socio­
cultural and physiological influences and also by 
thoughts and beliefs and emotions (Suitor and Hunter
(1981)). Tne nutritional status of children depends 
largely on the feeding practices of the coirmunity which 
are influenced by social customs, beliefs, supersti­
tions, religion, cultural values and the socio-economic 
status (Banik 1977). Aguillon et. al (1963) pointed 
out that the nutritional status of pre-school chi 1 ’ren 
had a relationship with the age of weaning, education 
of the parents, number of children under six or un^er 
fifteen years, number of household members and birth 
order of the child. Large number of pregnancies, short 
birth intervals and pregnancies occuring at the extrore 
of the reproductive age affect the nutritional status 
of the mother and also carry an increased risk of 
unfavourable outcome for the mothers (Chaurasia (1924)>.

Effect of birth spacing on the nutritional status 
of the child

Inter pregnancy intervals was accepted as the 
interval between termination of one pregnancy and



Onset of a successive one (Das et ai. (1981)). The 
health and survival of a child as well as the health 
status of the mother are much influenced by this birth 
interval (Koppert 1977). A shorter interval between 
successive pregnancies is associated with a high infant 
portality rate (Bhargava (1983}). Kumar (1985) con­
ducted a survey of 6,000 women in India and found that 
infant mortality rate of 80 per 1000 where the interval 
between births was 3 to 4 years. The author has also 
stated that the rate was risen to 200 per thousand 
when interval between births became less than one 
year. UNICEF (1986) has also reported that among poor 
communities, infant mortality is typically twice as 
high, when the interval between births in less than 
two years. Studies in India have shown that infant 
mortality rates among babies born within one year of 
a previous birth, are between two to four times, as high 
as for babies born after an interval of two years or 
more (UNICEF 1984). Gosh (1987) reported that spacing 
between births not only affect mother’s health but also 
has profund effect on child mortality. UNICEF (1982) 
reported that children born close together face a 
greater risk of not surviving their first five years 
of life than those whose births were spaced further
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apart, and also reported that infant and child morta­
lity rates for those born less than two years after 
the preceeding sibling are twice as high as those bom 
four or more years after. Morley and iWargarat (1979) 
reported that children born af ter a snort buth interval 
have higher mortality rates during childhood and there is 
a positive correlation Detween length of birth interval 
and physical health and school ability of the children.

Devadas et al_ (1976) reported that with the increase 
of spacing, birth weight also increased. The mean birth 
weight is the highest in the case of children, whose 
mothers had spacing periods of six years and above.
Spacing of children with a three year birth interval and 

' the delay in the marriage of females are effective to 
control prematurity and low birth weight (Kumar(1986 
Doyal (1972) had also found that with the increase of 
spacing between children, birth weight increased.
Das et al_. (1981) in his study pointed out that mean 
birth weight was lowest for the shortest mterpregnancy 
interval and highest for the interval of five years.
Birth weight was highest with sDacing of four years 
or •■ore.
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Gosh (1977) had pointed out that the main cause 
of death of under fives is malnutrition and the main 
factors responsible for malnutrition are poor socio­
economic conditions, large families, closely spaced 
children and ignorance of parents about the nutritional 
reouirements of children and prejudices against certain 
foods. Ahmad et al. (1982) conducted a study on the 
morbidity pattern in relation to birth interval and 
birth order of children and pointed out an inverse 
relationship between birth interval and prevalence of 
malnutrition, anaemia, worm infection, respiratory 
infection and gastroenterits and he aJ so observed 
that when the birth interval was morethan four years, 
the risk of malnutrition tended to be reduced by about 
seven times. Geetha and Devadas (1986) pointed out a 
positive correlation between large number of siblings 
and severity of Protein Energy Malnutrition.
Sebastian (1974) showed that incidence of malnutrition 
among siblings decreases significantly when the interval 
between the children is three years or more. Two 
ethnic groups compared in Guinea Bissau, one with a 
long birth interval and one with a short, by Morley 
and hovel (1986) and they had found out that in a
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group with a short birth interval there was over­
crowding of children, lack of space, prevalence of 
infection and a higher mortality rate. Murthy et al.
(1987) reported that a pregnancy occuring too soon or 
after a very long time of previous pregnancy is more 
likely to result in foetal wastage.'

Morley and Lovel (1986) showed that children born 
at a longer birth interval were heavier and taller than 
those with shorter birth interval.

Chandramani et al. (1975) reported that the number of 
problem were more when the interval between the siolings 
were shorter.

Effect of birth spacing on infant feeding habits

Koko (1987) had reported that pregnancies not 
adequately spaced, act as a drain on the mother's 
health and also displace the older infant from breast 
causing malnutrition. He had also reported that mal­
nutrition and infant death are much higher in closely 
spaced pregnancies when compared with an interval of 
three to four years. UNICEF (1982) had also pointed 
out that a closely - spaced birth, affects the attention 
and care, a mother can give either to the new born or 
to the elder sibling. According to Ahmad (1988) the
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mean duration of breast feeding of mothers, aged 20 tc 
24 with four to five children, was about five months 
shorter than that of mothers in the same age group, 
who had less than four children. He had further stressed 
that, within each age group, mothers with higher oarities 
tended to have shorter duration of breast feeding.
Samul (198^) conducted studies on infant feeding and 
rearing practices in a rural community of western 
Grissa and had reported that subsequent pregnancies and 
natural cessation of lactation were reasons for stoppage 
of breast feeding. Pacta ini and Kri shnamoorthy (1908) 
had reported that mothers in extended families continued 
exclusive breast feeding for a longer duration but 
discontinued it earlier than the mothers from nuclear 
families.

In a study by fcckholm and Nawland (1977) in 
i-unj ab it was revealed that a short interval between 
births, affects the new born baby as well as the next 
youngest child because when another baby appears Quickly, 
the nursing child may be preemptively weaned, and there 
may not be enough high protein food to replace the 
mother's milk.

The word kwashiorkor literally means "the disease 
of the deposed baby when the next is born". In the
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Ga language of Ghana from which this terminology is 
drawn, the word carries a connotation of sibling 
rivalry as well as of sickness (williams (1963̂ ). sadre 
and Donoso (1971) had reported that a history of very 
sudden, early weaning due to repeated pregnancy is very 
common due to which the child is botxle fed with a highly 
contaminated diet of low nutritional value and this 
results in repeated periods of diarrhoea. UNICEF (1988) 
had also reported that in the first six months, the 
risk of morbidity and death from diarrhoea is respectively 
fifteen and twenty five times higher for children not 
recexving breast milk compared to those who have the 
immunological protection of an exclusively breast milk 
diet. Cbakraborthy and Das (1983) pointed out that 
partially breast fed children suffered the episodes of 
diarrhoea more than the fully breast fed.

Anderson et al. (1977) reported that non-breast 
fed children had smaller heads than breast fed children.

West et al. (1986) conducted studies on breast 
feeding, weaning patterns and the risk of Xerophthalmia 
in southern malawi and indicated that children with 
Xerophthalmia, were weaned to porridge earlier after
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withdrawing the breast feeding, had a shorter weaning 
interval and were fully weaned from the breast for a 
longer duration. The association between earlier cessa­
tion of breast feeding and subsequent Xerophthalmia was 
strongest during the immediate post weaning years.
These findings imply a protective role for breast feeding 
against Xerophthalmia in early childhood.

Khan et al. (1983) conducted studies on the role 
of breast feeding in preventing acquisition of round worm 
and hook worm in Dhaka slum children and reported that 
breast feeding was found to give protection against many 
gastrointestinal infections in infants and also showed 
that by the age of 6 and 2̂ - months the presence of ascaris 
ova was significantly higher in breast fed with supple­
mented group than the breast fed only group. It appears 
that exclusive breast feeding may have some role In 
preventing acquisition of ascaris infection in urban 
slums with poor sanitation facilities.

Effect of number of deliveries and spacing on the 
nutritional status of mother

Kunar (1986) pointed out that mothers health is 
of paranount importance for child health. A healthy 
mother with good nutritional status will produce a healthy 
baby. Eckholm and Newland (1977) reported that the ill
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effects of numerous births on both mothers and their 
children are more likely to occur when the intervals 
between these births are short. Padmaumapathy and 
Pushpaupadhyaya (1981) reported that having children 
at short intervals, increase risks among women who 
needs 2-3 years of interval between the progenies for 
optimal growth of infants at birth as well as good 
health of the mother. Rao and Gopalan (1971*5) reported 
that the incidence of anaemia in women can be further 
reduced, if the spacing between pregnancy is increased.
Ozorio (1983) reported that severe anaemia in pregnancy 
has been shown to be associated with an increased risk 
of maternal mortality. Gosh (1987) had pointed out 
that maternal mortality is five times in anaemic women. 
According to Gosh (1987) nutritional anaemia is widespread 
among women of child bearing age and contributes significantly 
to maternal morbidity and mortality. Khan et al_. (1986) 
conducted studies on maternal mortality in Rural 
Bangladesh in the Jamalpur district and reported that 
maternal mortality was positively related to maternal 
age and parity, with the mortality risk rising very 
sharply beyond age of 35 years and beyond parity four 
among women aged 25-34 years. According to Gupta and 
Chaudhary (1976) high parity increase risks in poor socio­
economic group because of associated under nutrition,



anaemia, infaction, poverty and poor sanitation and he 
had also stated that with the burden of increased pregnancy 
maternal health deteriorates at an early age and finally 
may end up in premature aging and early death of the 
mother, number of abortions, still births, neonatal 
deaths increased with increased pregnancies leading to 
more foetal wastage. Verma and Dhar (1976) reported that 
lower the haemoglobin of the Brother, the lesser the birth 
weight of their neonates and higher the preventable peri­
natal deaths. Xhan et_ al. (1956) had reported that the 
women suffer most fron anaemia and other incidence of 
sickness because of poverty resulting in low nutrition, 
compulsion to over work under family circumstances, 
early marriage, repeated pregnancies and prolonged breast 
feeding. Bhargava (1983) had reported that less frequent 
pregnancies lead to better health of the mother and the 
children and with more frequent pregnancies, the mother 
does not have time to reco' ar from the strain caused ay 
pregnancy, child birth and lactation. Roe (1979) pointed 
out that girls who had more than one pregnancy during 
adolescence are at high risk and also nutritional anaemia 
is common in pregnancy due to low intake of iron and he 
also pointed out that folacin deficiency with anaemia is 
caused by low intake of folic acid and the high folacin
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requirements of the foetus vdiich impose a strain on the 
maternal supply of the vitamin consistent nutrient 
deficits of iron and folacin tend to occur in girls 
under 19 years who have had several pregnancies.
Rao and Gopalan (1971 b) pointed out that the incidence 
of severe anaemia was significantly different among 
women having three or less pregnancies and those with 
four or more pregnancies. They had also stated that 
about 8.5 per cent of all women whose order of pregnancy 
was four or more had severe anaemia with less than 8 gm 
per cent haemoglobin while only 3 per cent of women 
whose order of pregnancy was three or less had severe 
anaemia. The author further pointed out that more than 
65 per oont of severe or moderate anaemia exists among 
those pregnant women having higher number of pregnancies.

Gosh (1987) had also reported that maternal mortality 
accounts for the largest proportion of deaths among women 
of reproductive age in India and in developing countries 
also had reported that in Inoia maternal mortality is 
around 500 per 100,000 live births which is about 50 
times that of a developed country, the actual risk of 
women dying in India of maternity related causes is 
150-300 times greater. Gosh (1987) emphasised that the



chief causes of maternal deaths are haemorrhage 01 ten 
with anaemia as an underlying cause, sepsis, obstructed 
labour and toxaemia. Chaurasia (1984) pointed out that 
the epidemiology of toxaemia which is prevalent not only 
in the developing countries but also in the developed 
countries, appears to be frequently associated with 
maternal depletion and malnutrition in high parity women 
and with very high young mothers.

Jesudason and Anbujadevi (1978) emphasised that 
nutritional deficiency was higher among older women chan 
among younger women. They further stressed the fact that 
in each of the age categories, higher the parity, higher 
was the nutritional deficiency signs like angular stoma- 
titics, glossitis, paraesthesias and burning feet were 
significantly higher in pregnant women who had more than 
three pregnancies than those who had three or less.
Gosh (1987) reported that maternal malnutrition has been 
implicated as a casual factor in pregnancy induced high 
blood pressure, abortion, premature labour and haemorrhage.

Dirth order and nutritional status of the child

Gosh (1977) poinced out that family size has an 
important correlation with the nutrition of the child, 
the status being worse after birth order four. Rao and 
Gopalan (1971 a) reoorted chat the incidence of severe or



mild forms of Protein Caloric Malnutrition and ocher 
nutritional deficiency signs were significantly higher 
in children of higher birth order than those of lower 
birth orders and also reported that children of lower 
birth orders of 1-3, are seen to be taller by 4 cm and 
heavier by 1.5 kg. Gosh (1987) reported that the risks 
to health of borth mother and infant increases steeply 
after the third child. .Ahmad et al. (1982) reported 
that the incidence of all the major illness increased 
with an increase in birth order, the increase is more 
significant beyond the third birth order.

Luwang and Singh (1981) reported that the pre­
valence of Protein Energy Malnutrition was lowest 
amongst the first born children and, there observed an 
increased prevalence of Protein Energy Malnutrition 
with the increase of the sibling number of children and 
they also pointed out that there was an apparent increase 
of noderate and severe forms of protein energy malnutri­
tion with the increase of birth order. Mamarbachi et al. 
(1980) had performed a study in the paediatric hospital. 
Tripoli, Libya, where the familial background of fifty 
marasmic infants were compared with those of a group 
of fifty essentially healthy infants of similar age and 
the author had reported that families with marasmic
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infants had more children and lived in smaller home 
than the families with which they were compared. In 
the first to third born category there were less from 
the marasmic group than from the comparison group 
whereas in the fourth born and above ranks there were 
less from the comparison group. Rank distribution 
differed significantly between marasmic and comparison 
children with the marasmic infants tending to be later 
in birth order. Gupta et al. (1976) pointed out that 
there was significant direct relationship between family 
size and Protein Caloric Malnutrition, vitamin deficiencies 
and common infection and he also reported that the 
frequency of morbidities was significantly high aftor 
second child.

Das et al. (1981) reported that with increasing 
birth order and inter pregnancy interval, the birth 
weight of neonates also increased and The proportion 
of low birth weight babies decreased. Wanda et al. (1977) 
showed a significant increase of mean birth weight after 
the first birth order and a consistent, though small, 
increase in males except in the third birth order and the 
author also had reported that the birth Jength also 
appears to increase after the first birth order upto 
third order in males and second birth order in females.
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LWICEF (1984) reported that a research in China 
has shown that the chances of survival for the first 
and second child are slightly higher than for the third 
cnild and very significantly higher than for the fourth 
and fifth child in the family.

Birth order and nutritional status of mother

According to f.'urthy et al. (1987) there is a 
significant tendency for foetal wastage to increase 
with birth order (order of live births). Potler (1965) 
reported that the risk of still births is relatively 
high for first births, decreases at second and third 
births but increases slightly for fourth births and then 
increase very sharply for later birth order.

Effect of parity on the nutritional status of child

Yamada (1986) showed that a reduction in fertility 
will decrease infant mortality below its normal level, 
while a fall in infant mortality will increase fertility 
above its normal level. Ghai (1980) observed that 
primipara mothers had smaller babies. The incidence of 
low birth infants increased in grandmultipara particularly 
beyond fourth parity. Devadas et al. (1976) in her study 
revealed that upto fourth para there is a steady rise in weight 
of the infants and mothers in sixth para had given birth



to low birth weight babies. Banik (1978) also reported 
that the incidence of low birth weight babies increases 
after third parity.

Annprentice et al. (1987) conducted a study on 
impaired growth in infants born to mothers of very high 
parity and reported that maternal parity was shown to 
exerx. a marked influence on growth with low body weignts, 
midupperarra circumference and triceps skin folds.

Arora (1980) in a survey conducted in Bombay reported 
that the infant mortality rates for the first and second 
parity were 130.9 and 74.4 and these were highest for 
the first and fourth parity.

Grover (1982) reported that the birth weight, of the 
infant was found to increase upto sixth parity after 
which there was a decline in the birth weight of the 
infant. Primiparous mothers found to have lightest 
babies.

Reddiar and Nath (i978) pointed out that the morta­
lity risk was high in first parity births and lowest 
in births of fifth para above. Malnutrition, prematurity, 
respiratory infections, tetanus neonatram and diarrhoea 
constituted the main causes of death and he also reported 
that in the first parity group, prematurity and respira­
tory infections constituted morethan 70 per cent of



deaths and in the second to fourth parity groups, pre­
maturity, respiratory infections, malnutrition, tetanus 
neonatrum and diarrhoea constituted main causes but for 
the fifth parity and above respiratory infections and 
malnutrition were most common. Bhandari and Mandowara 
(1983) reported that perinatal mortality was ten times 
higher in low birth weight babies.

Arora et al. (1971) conducted studies on the weaning
habits of infants in low socio-economic groups of popula­
tion in Bombay City and reported that 49 per cent of 
children had breast milk for first nine months and also 
observed a reduced adequacy of breast milk with the 
parity of the mother and also a relation between the
parity of the mother and the age at the complete weaning
of the child has also been observed.

Effect of family size on nutritional status of children

Figott and Koiasa (1979) pointed out that the age 
at which first supplementary food was given, the number 
of children in the family, intergestational period before 
subjects birth and the weaning age statistically helped 
to predict nutritional status of children. According to



Kumar et al. (1976) fan'lly size and interpregnancy period 
have been known to favourably influence the prevalence of 
moroidity due to malnutrition and infections among 
children of poor socio-economic status and also reported 
that in a study conducted in rural families around the 
village of Hyderabad city showed that a limitation of 
families to three or less children and increase m  mcer- 
pregnancy period to thirty six months or more exertea a 
beneficial impact on health and nutritional status of 
young children in poor communities. The prevalence of 
diarrhoeas malnutrition and possibly death could be 
attributed to a number of factors, which include the 
large number of children in the family, the unhygenic 
environment, early introduction oi supplemenxary food 
xn unsanitary conditions etc. (Kazffiini and Kazmini 
(1979)). Smednan et al. (1987) conducted a study on 
anthropometry and subsequent mortality in groups of 
cmldren aged six to fifty nine months in Guinea - 
Bissu and reported that mortality was as twice as 
nigh in the periurban as in the rural areas due to an 
outbreak of measles. The number of children in the 
household was a better discriminator for death from 
measles than was nutritional status. Muntz and 
Leitzman (1982) indicated that a negative influence



on the nutritional status could be shown for families 
with a large number of children as well as for early 
weaning and he also reported that even for a good socio­
economic situation a negative Influence on the nutri­
tional status was indicated, which is explained by the 
increased number of children and a short nursing period 
in these families.

Geetha and Devadas (1936) conducted studies on 
the prevalence of malnutrition, morbidity patxern and 
nutritional status of 0-6 year old children in Coimbatore 
and reported that the total percentage of children 
exhibiting grade I and grade III malnutrition were 
thirty three out of which 20.5 were from family size 
of five and above. The correlation analysis indicated 
a striking direct relationship between large family 
size and severity of grades. Mamarbachi et al. (1980) 
compared the familial backgrounds of fifty marasmic 
infants with those of a group of fifty essentially 
healthy infants of similar age and reported that large 
families were significantly more common in the marasmic 
group. Devadas et al. (1974) reported that the malnutrition 
and infection are important contributing factors to 
high rates of morbidity and of mortality in developing 
countries among infants. The causes such as infection
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and malnutrition were found more in families with five 
to seven members than smaller families and also reported 
that prematurity alone was found to be higher in large 
families (5 members or more).

Kabirullah et al. (1985) reported that small sized 
family showed highest infant mortality compared to medium 
sized family and with the increase of family size infant 
mortality increased and also reported that infant mor­
tality was highest in the farm families.

Family size and food intake

Kumar et al. (1976) reported that family size has been 
shown to influence the nutrient intake of families of 
low socio-economic group. Families with three or less 
children were observed to have better intake of calories 
and proteins than families vdth four or more children 
as a result the prevalence of Protein Caloric Malnutrition 
among children were found to be considerably high in 
larger families having four or more children. Rao and 
Gopalan (1971 c) pointed out that there was a striking 
inverse relationship between family size and nutrient 
intake and they had also pointed out that families 
with three or less children were observed to have better 
intake of calories and proteins than families with four 
or more children^



Aujla et. al. (1983) conducted a comparative study on the 
nutrient intake among different income, occupation and 
family size m  rural areas of Punjab and reported that 
•che calories were consumed below the body requirement 
m  low income, large families categorised as labour 
class. Thimmayamma (1983) reported that large family 
size results in improper food distribution among family 
members mainly due to low purchasing power, faulty food 
habits and taboos and he had also reported that early 
marriages, repeared pregnancies and short interval 
(spacing) between deliveries and low weight gain during 
pregnancy also contribute a lot to the poor nutritional 
status of vuineraDle segments 01 population, ^hmad et al.
(1982) reported that an increase m  the incidence of 
various diseases m  children of higher birth order could 
probably due to the fact that the nutrition of children 
in large sized families suffer not only as a result of 
food shortage but also due to maldistribution of food 
among all the numbers of family. Kusin et al. (1984) 
pointed out that there is a close relationship between 
energy and nutrients mtaKo of nothers and children, 
indicating that low food availability is one of the 
casual factors of low consumption.



Family size and inicunisation status

Dabi et al. 11983) conducted studies on f anily 
size and immunisation status of the under five children 
and pointed out that an inverse relationship was seei 
between the family size and immunisation status of the 
under five children. The immunisation status was 
unsatisfactory in under fives of large families as 
goepared to that of snail families. Reduction in fanil/ 
size may improve the i.nnanisation status of the under 
fives b/ improving the socio-economic status of the 
community, dmgh and Gulati (1976) pointed out that the 
percentage of the vac cmated children decreased as the 
order of birth of the child increased. The percentage 
of vaccinated cnildren was nighest for first born cnild 
ana then it generally declined as the birth order of the 
child increased. Uooja et al-(1976) conducted a study 
on iraruriisatian status in an urban community and indicated 
that 3.G.C. was the least and primary small pox tne aos. 
accepted vaccination. Overall immunisation status 
was unsatisfactory. Better economic and educational 
status of the mother led to increased acceptance of all 
the immunisations. Also children Dorn at institutions 
! ad e higher iirriunisation rate than those born at home.
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Income, expenditure and nutritional status

Sreenath et al. (1978) Indicated that with an 
increase in the family size the percapita income decreased, 
reducing thereby the money spent on food, clothing, educa­
tion and recreation. Lali^and Sarada (1988) conducted 
a study on socio-economic and living conditions of farm 
labourers and reported that the major source of income 
was from agricultural wages other sources of income 
include dairy and also indicated that the expenditure 
on food was more than the total income. The deficit 
between income and expenditure was met by taking debts. 
Gmidiyi (1988) conducted studies on family size and 
productivity of rural households in Nigeria and reported 
that low farm productivity combined with large family 
size has resulted in the lowering of household income 
and savings and to greater poverty. Nutrition foundation 
of India (1988) conducted a survey on maternal nutrition, 
lactation and infant growth m  urban sluns (Bombay,
Madras and Calcutta) and reported that with low family 
incomes and more mouths to feed in each household the 
incidence of under nutrition may be expected to be 
specially high in Calcutta sluns. Devadas et al. (1980) 
conducted studies on the influence of family income and 
parent’s education on the nutritional status of
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Pre-school children and reported that the lower the socio­
economic status and educational status of the parents 
the higher was the number of children who were malnou­
rished. Srivastava and Sakeena (1988) pointed out that 
education of both the husband and wife was found to 
exercise a promoting influence on immunisation coverage.
The mother's education had a more pronounced effect 
which is seen with the acquisition of a simple literacy 
status unlike the fathers education. Among the different 
occupational categories children of manual labourers and 
petty traders had the lowest protection level and require 
greater attention. Devas et al (1980) had reported that the 
haemoglobin levels of pre-school children of low income 
groups were lower than that of children high income groups. 
Geetha and Devadas (1986) pointed out that as the monthly 
Income of the family increased there was an increase in 
the percentage of well nourished children, agarwal and 
Agarwal (19S7) conducted a survey on early childhood 
mortality in Bihar and U.P. and reported that the morta­
lity was higher in children of young and illiterate 
mothers with low percapita income. According to Miglani 
(1978) the average annual expenditure per family increased 
with the increase in family size. Chandramani et al 
(1975) pointed out that, the incidence of problem behaviour 
was the highest in the low income group and also in 
children from nuclear families.
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MATERIALS AND METHODS

The study on the effect of birth order and spacing 
on the nutritional status of mother and pre^school children 
was undertaken to

t (a) assos the effect of birth order of children below 
the age of five years on their nutritional status 
and mortality

(b) assess the effect of birth spacing of under fives 
on their nutritional status and mortality

(c) study the effect of number of deliveries and 
spacing of children on mother's health and her 
nutritional status

Area of study

The Instructional Farm situated at the Agricultural 
College, Vellayani and the area around Vellayani were 
selected for the present study.
Plan of action

Plan of action of the present study comprises:

(1) A pilot survey to locate families with three 
children and above

(2) A baseline survey to monitor the socio-economic, 
cultural and personal characteristics of the 
families

(3) A dietary survey of the families to assess the 
food consumption pattern of the family members 
particularly the mother and child

(4) The nutritional status of mother and child 
was assessed by conducting



(i) A weighnent survey to determine the actual 
food intake of the pr^PSchool children and 
mothers

(iij An anthropometric survey among the chilcuen 
and mothers whereby height, weight, are 
circumference, head and chest measurements 
of the former and body heights and weights cf 
the latter were monitored

(iii) Clinical studies among selected samples with 
the help of a qualified physician

(iv) Biochemical studies

Selection of samples

A total of 150 families having three or more 
children with aileast one child below the age of five 
years were selected for the study based on a pilot survey 
among the labourers to locate the families with three 
children and above. Anong the 150 families select*i for 
the study 75 families only belonged to the labourers 
employed in the Instructional Farm because only 75 familie 
had three or morcsthan three children and having one chila 
in the pre-school age group out of 500 labour families 
and other 75 families selected were from the families 
residing around the Vellayani Campus having the same 
socio-economic background as that of the labourers in the 
Instructional Farm, whose nain occupation is agricultural 
labour. This 75 families were selected at random.



Method selected for the study
Data were collected by interview method through 

house visits. Under village survey and socio-economic 
and dietary survey interview method was adopted because 
this method consist of face to face verbal interchange 
in which the interviewer attempt to elicit information 
or expression of opinion or belief from another person 
(Lindzey 1954). Moreover, this is a systematic method 
by v/hich a person enters more or less imaginatively 
into the inner life of a comparative ranger fjevaeias and 
Kulandaivei 1575).
Development of tools

To elicit information regarding the socio-economic 
and iietaiy pattern of tne farm families oral questio­
nnaire method was used. Schedules reauired for the 
survey were formulated in r alayalan keeping in mind 
the fact that this will be more easy for the interviewer 
as well as for the respondents. The schedule developed 
to elicit information on socio-econonic and personal 
characteristics of the families, were framed in such a 
way to collect details regarding the social status of 
the family, s_ze of the family, number of ehilJren in 
the family, birth spacing of the children, mortality 
of children, income, occupation and educational level 
of parents, expenditure pattern and details about the 
family planning measures adopted etc.
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The questionnaire was pre-tested and is presents.’ 
in Appendix I.

The questionnaire used in the dietary survey ,ere 
also developed in such away to collect information 
regarding the dietary habits of the families, expenditure 
pattern on various food stuffs, frequency of usage jf the 
various food stuffs, methods of cooking preparation an-! 
storing, feeding practices of the children, details of 
breast feeding haoits, age of weaning, types of supple­
mentary foods introduced, uiets given during special 
conditions like pregnancy and lactation and pre-school 
children, diets given during illness, epidemics that, had 
affected the children during the past five years and 
details about the participation in supplementary fencing 
programmes etc. The pre-tested questionnaire structure 
for the survey is presented in Appendix XI.

Suitably structured questionnaires were developed 
for food weighment survey. The questionnaires are 
presented in Appendix III A and III B.

Suitably structured questionnaires were also develo­
ped for Anthropometric and clinical survey. The questio­
nnaires are presented in Appendix IV.



Conduct of the study

A pilot survey among the labourers to locate the 
families having three or morethan three children was 
conducted by the investigator through house visits and 
also by personal enquiry.

To elicit information regarding the socio-economic 
and dietary pattern of the farm families oral Questio­
nnaire method was used.

Inorder to study the actual food intake of the 
mothers and pre-school child within the family, a food 
weighment survey was conducted with suitably structured 
questionnaires as given in Appendix III A and III 3.

According to Visweswara Rao (1975) any single 
day or 2 day weighment method would be as efficient a 
tool as that of 7 days. In the present study, a three 
day food weighment survey was conducted in fifteen 
families (10 per cent of the sample size) to get 
accurate records of actual food intake of the mothers 
and pre-school children in the family.

During the food weighment survey the investi­
gator was with the families throughout the period of 
weighment. All the raw foods taken out for cooking



P W T E  — I Food Weighment Survey

(a) Weighing raw food

(b) Weighing cooked food
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were weighed and the total cooked weight of each prepa­
ration was recorded. The food consumed by the mothers 
and child each time and items remaining after eating 
were also weighed to find cut the exact amounts of foous 
consumed by them, naw equivalents for the food items 
consumed were then computed. The nutrients available 
from the food intake was computed using food composition 
tables IChR (J.987).

Anthropometric Measurements

Anthropometry has been accepted as an important 
tool for assessment of nutritional status, particularly 
of children. Vijayaraghavan (1987). According to Chen 
et al (1978) anthropometric measurements are inter­
nationally accepted system for classifying protein 
energy malnutrition and it will accurately protray the 
nature, severity and prevalence of the problem. In this 
study, anthropometric measurements viz., height, weight, 
head circumference, mid arm circumference and chest 
circumference of pre-school children and height and 
weights of mothers were recorded.

Height of both mothers and children was taken by 
using a fiber glass tape. The fiber glass cape was 
fixed on the wall with cellophane tape. The subject



was asked to stand erect without shoes, with the heels, 
buttocks, shoulders and occipit against the wall. The 
height was read off from the scale on the wall.

Weight of both mothers and children were recorded 
using a bath room balance which was checked by calibe- 
ration with standard weight.

Vandnasen et al (1980) pointed out that weight/ 
height gives a fair estimate of the magnitude of the 
PCM.

Head circumference of the children were measured 
using a soft fiber glass tape passing round the super- 
cilliary ridges in front and occipital protrusion behind 
(Mayers, 1972).

Midarm circumference of the children were measured 
with an insertion tape at the level mid way between the 
acromial and olecranon process with the arm hanging 
freely relaxed, with the tape applied at rignt angles 
to the long axis of the humerous (Malina, 1972,
Mayer 1972). Zerfas (1975) reported about insertion 
tape as a new circumference tape for use in nutritional 
assessment.

Chest circumference of the pre-school children 
were also taken with the fiber glass tape. The measu­
rement is taken at the level of xiphisternum and in a



PLATE - II Anthropometric measurements of pre_school children

(a) Weight
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PLATE H  (t) Chest circumference

PLATE II (c) Mid arm circumference
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PLATE II (d) He^d circumference
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PLATE III Anthropometric measurements of mothers

(a) Height
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PLATE III (t>) Weight
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place at right angles to the vertebral column below 
the mj.erior angle of the scapula. Sufficient tension 
was applied to enable the tape to rest against the 
perimeter of the thorax without slipping.

Chen et al (1980) pointed out that weight/age and 
arm circumference/age were the strongest indices used 
to determine protein energy malnutrition.

Clinical Examination

According to Swaminathan (1986) clinical examina­
tion is the most important part of nutritional assessment, 
as we get direct information of signs and symptoms of 
dietary deficiencies prevalent among people. The 
investigator with the help of a qualified Physician 
assessed the clinical symptoms of malnutrition among 
pre-school children and mothers. The proforma prepared 
and used for clinical assessment is presented in 
Appendix IV.

Biochemical Examination

Under biochemical examination haemoglobin estimation 
of pre-school children and mothers were conducted



PLATE TV Clinical Examination

(a.) Mother

(h) Pre-School children
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PLATE - V Haemoglobin Estimation

(a) Mother

(b) PreHschool children

>
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bY Gyanomethaemoglobin method NIN (1971). 3.02 nl
of the blood was collected by the finger prick on a 
filter paper and used for haemoglobin estimation.
The procedure is given in Appendix V.

Interpretation of data collected

From the data collected, the nutritional status 
of preschool children with special reference to birth 
order and birth spacing and that of mothers with respect 
to number of pregnancies and spacing of deliveries and 
various other factors correlated to this were inter­
preted and presented in results.
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RESULTS

The results pertaining to this study are presented 
under the following headings.

1. Background information regarding the
° families especially of the mother and children

2. Food habits and consumption pattern of the 
families

3. Nutritional status of the selected mothers 
and preOchool children assessed by

a) Mean food and nutrient intake of the mothers 
and preschool children

b) Anthropometric measurements of the pre­
school children and mothers

c) Clinical findings and
d) Biochemical findings

1. Background information regarding the families 

Type of family

Of the 150 farm families surveyed 96.67 per cent 
belonged to nuclear families with husband, wife and 
their children. The type of families with details of 
members are presented in Table 1.



Table 1 Type of family

Details of families
Type of family ------------- ------- ------

Number Per cent

Small 17 11.33
Large (5-9 members) 131 87.33
Very large (10 and above) 2 1.34

Total 150 100.00

As indicated in table 1, 11.33 per cent of the 
families surveyed were small with less than 5 members. 
Majority of the families (87.33 per cent) studied 
belonged to large families consisting of 5 to 9 members 
and only 2 (1.34 per cent) families had very large 
family size consisting of 10 and more members.

Distribution of adults and children in the families

Since majority of the families (96.67 per cent) 
belonged to nuclear families family size indicated the 
number of children in the families besides husband and 
wife. Distribution of adults and children in the 
150 families surveyed are presented in Table 2.



Table 2 Distribution of adults and children 
in the families

Family size with 
Adults + Children Number Percentage

2 2 17 11.33
2 3 113 75.33
2 4 11 7.33
2 5 3 2.00
2 6 1 0.67
2 7 3 2.00
2 8 2 1.34

Total number of adults 300 39.66
Total number of children 466 60.84

As indicated in the table 2,60.84 per cent of the numbers 
in the 150 families surveyed were in the growing stage 
and the average size of majority of the families (75.33 
per cent) consisted of 5 members in which 2 were adults 
and three were children.

Occupational status of the family members

In many of xhe families surveyed women were also 
employed outside home and details related to the occupa­
tional status of the head of xhe family and housewives 
and elder male children are presented in Table 3.
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Table 3 Occupational status of the family members

Occupation
Head of 
family

: the Women alone 
employed

Women 
as addi­
tional 
wage 
earners

Male
children
employed

Num­
ber

Per­
cent

Num­
ber

Per­
cent

Num- Per- 
ber cent

Num- ler 
ber cent

Agricul­
tural
labour 146 97.33 4 2.67 53 35.33 3 2.00

As revealed in Table 3, the main occupation of the 
families surveyed were agricultural labour. 35.33 per cent 
of the housewives and 97.33 per cent of the head of the 
family {male members) were engaged in agricultural labour. 
In 2.67 per cent of the families the main earning member 
was the housewife since they were the head of the family 
in the absence of their husband. 62 per cent of the women 
were not engaged in any occupation.

Income of the families

Average income of the families surveyed are presented 
in Table 4.
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Table 4 Average income of the families

Monthly income Number Per cent

Rs. 700 - 800 4 2.67
Rs. 801 - 900 38 25.33
Rs. 901 - 1000 50 33.33
Rs. 1001 - 1100 28 18.67
Rs. 1101 - 1200 16 10.67
Rs, Above - 1201 14 9.33

Total 150 100.00

Since all were agricultural labourers with the
same wage rate, 58.66 per cent of the families surveyed 
had their income coming in the range of Rs.801 - 1000. 
Some families (29.34 per cent) had their income between 
as 1001 - 1200 and 9.33 per cent of the families had 
their income above Rs.1200. The main reason being both 
husband and wife were engaged in agricultural labour in 
such families.

Income and family size

The economic status of the families with regard to 
family size is presented in Table 5.



Table 5 Income and family size

Income
Family size (Adults + Children^

range 
(in Rs.) 2+2 2+3 2+4 2+5 2+6 2+7 2+8

Num­
ber

Per
cent

Num- Per- 
ber cent

Num­
ber

Per
cent

Num­
ber

Per
cent

Num- Per 
ber cent

Num­
ber

Per
cent

Num- Per 
ber cent

700-800 1 0.67 3 2.00 • » * * •
801-900 4 2.67 32 21.33 2 1.33 .
901-1000 2 1.33 42 28.00 5 3.33 1 0.67 •  • • •
1001-1100 4 2.67 19 12.67 2 1.33 1 0.67 1 0.67 1 0.67 • • * * *■€. '
1101-1200 5 3.33 10 6.67 1 0.66 .. •  • -. . . R31
Above 1201 1 0.67 7 4.67 1 0.66 1 0.67 • • • • 2 1.33 1 1.33



Table 5 reveals that majority of the families 
(49.33 per cent) in the income range 801 - 1000 vfjsre 
having 5 members ie. 2 adults and 3 children.

Religion of the families

Religion and caste of the families surveyed ase 
presented in Table 6.

Table 6 Religion of the families

Religion Number Per cent

Hindu
Nayar 3 2.00
S.C. 41 27.33
Nadar 32 21.33
Cheramar 16 10.67
O.B.C 14 9.33

Christian
Cheramar 14 9.34
Nadar 27 18.00
C.S.I 3 2.00

Total 150 100.00

The families surveyed were either belonged to Hindu 
or Christian community. Among the Hindu families 
(70.66 per cent) scheduled caste families constituted



the highest cercentage (27,33 per cent) followed by 
Nadar community (21.33 per cent), other minor cc onu- 
nixies among Hindus were Cheramar (iO,67 per cent) and 
O.B.C. (9.33 per cent). Only 2 per cent of the families 
belonged to forward community. Among Christian families 
also (29.34 per cent) majority of them belonged to the 

under privilaged sections of the religion.

Educational status of the parents

Since most of the families belonged to nuclear 

families educational status of the mother and father were 
studied separately and are presented in Table 7.

Table 7 Educational status of the parents

Educational
status

Mother Father

Number Percent Number Per cent

Illiterate 24 16.00 15 10.00
L.P.S. 35 23.33 53 35.33
U.P.S. 55 36.67 45 30.00
High School 36 24.00 37 24.67

Total 150 100.00 150 100.00



Sixteen per cent of mothers were found to be 
illiterate. All others were educated of which 24 per cent 
had high school education. Among the heads of the families 
10 per cent were illiterate and all others were educated. 
The table further reveals that in many 60.67 per cent of 
the mothers had Upper Primary School and High School 
level education while only 54.67 per cent of the male 
members had same level of education, (vide Table 7).

Educational status of children

Educational status of the children are presented 
in Table 8.
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Table 8 Educational status of children according to birth order

Educational 
status of 
children

First child Second child Third child Fourth child Fifth child Sixth child Seventhi child Eigth child Total

Num­
ber

per
cent

Num­
ber

Per
cent

Num­
ber

Per
cent

Num­
ber

Per
cent

Num­
ber

Per
cent

Num­
ber

Per v um- 
c**nt

Per
c°nt

Num­
ber

Per
cent

Num­
ber

Per

cent

Nursery 10 2 14 28 6.00 48 10 30 14 30.00 7 1,50 3 0 o4 2 0 43 1 0.21 113 24.24

L.P 5 72 15.45 72 15,45 30 6.44 12 2.58 7 1.50 3 0 64 i 0.21 1 0 21 198 42 48

U.P.3. 33 7 08 15 3.22 4 0.86 2 0 43 2 0 43 1 0.2. 57 12.28

High School 10 2.14 2 0.43 5 1.07 2 0.43 1 0.21 20 4.28

Not studying
below 3 14 3.00 46 9.87 5 1.07 • 65 14 16

Above lo 3 0 o4 4 0.86 4 0 86 1 0.21 1 0 21 • 13 2.78

Total 128 27.45 135 28 96 137 29.40 36 7 72 18 3 85 7 1 49 3 0 64 2 0 44 466 100 00
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Of the total 466 children in all the families 
surveyed 24.24 per cent was in the nursery and 42.48 
per cent was undergoing lower primary school education 
12.23 and 4.29 per cent of the children was undergoing 
lower primary and high school education respectively. 
16.94 per cent of the children was nor attending the 
school because out of which 14.16 per cent were below 
the age of 3 and the rest above 16 years of age.

Living conditions of the family
Regarding the living conditions of xhe families 

studied majority of the families surveyed lived in 
thatched houses (63.33 per cent) built with bricks 
(56 per cent) 98 per cent of the families had their own 
houses with 3 to 5 rooms (60 per cent) and separate 
kitchen (86.67 per cent) water supply for the houses 
were mainly from their own wells (49.33 per cenx) or 
wells from nearby houses (33.34 per cent). Most of the 
families studied lacked sanitary facilities, only 
39.33 per cent of the families had their own latrines 
and others resorted to open fields. No families studied 
had drainage facilities in their houses. 22.67 per cent 
of the families had electric connection. The main



recreational facilities for the families were radio 
(38.00 per cent) whereas 4 per cent of the families 
possessed T.V. 12.67 per cent of the families owned 
their own bicycle for their personal transportation.

Influence of family size on living conditions

Living conditions of the families as influenced 
by family size is presented in Table 9.



9 Influence of family size on living conditions (in per cent)

Num­ Own Rented No of rooms Sepa­ No Drinking facilities Near­ Own Open Structure of the house
ber
of

house house rate
kit­

sepa­
rate

by
hou­

la- fie- 
trine Id

One two 3-6 6-8 Own Own 
well pipe

Public
pipe

Public
well

Roof Wall
f ami- 
lies

chen kit­
chen

se
That­
ched

Ti- Con- 
led crete

Mud-
built

Brick
built

That­
ched

17.00 11.33 0.67 0.67 8.67 1.33 9.33 2.00 5.33 0.67 1.33 4.00 5.33 6 00 6.00 5 33 6 00 4.67 0.67

L13.00 73.33 2.00 7 33 12.00 46.00 10.00 65.33 10.00 40.67 8.67 4.00 22.00 30.00 45.33 46 67 26.00 2.67 28.67 44 67 2 00
11 00 7 33 1.33 0.67 3 33 2.00 6.00 1.30 2 67 1.33 3 33 3.33 4 00 6 00 1.33 2.67 3.33 1.33
3 00 2 00 1 33 0.67 2.00 • 2 00 2 00 2 00 1 32 0 67

1 00 0 67 0 67 0.67 0 67 • 0.67 0.67 0 67

eo3 00 0 20 0.67 1 33 2 00 0 67 1 33 0 67 1 33 2 00 0 o7 1 33

2 00 1 34 1.33 1 33 • 0.67 0.67 1.33 0.67 0 67 0 67 0.67 •

150 98.00 2 00 10 00 14 67 60 00 15 33 86 66 13 34 49 33 0 67 11 34 5 33 33 33 39 33 63 67 63 33 34 00 2 67 40 00 56 00 4 00
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As revealed in table 9 the living conditions 
of the families with less members were far better 
when compared to large families.

Monthly expenditure pattern of the families

Monthly expenditure pattern of the families 
studied are presented in Table 10.



p

ble 10 Montly expenditure pattern of the families

ige of
ithly Food Clothing Housing Rent Travel Education Health Savings Receration Expenses Other
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cent

Num­
ber

Per
cent
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Per
cent

Num­
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Per
cent

Num­
ber

Per
cent

Num­
ber

Per
cent

Num­
ber

Per
cent

Num-
Der

Per
cent

Num­
ber

Per
cent

Num­
ber

Per
cent

10 * 150 100.00 147 98.00 3 2.00 150 100.00 122 81.33 150 100.00 67 44.67 26 17.33 10 67 33 72 48.00
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-60 46 30.6? • # # # # # • • # # 0 4 0 0 0 4 0 4 4 0 • . 4 0 . .. --

-70 80 55.33 # # # • 4 # # • # • 0 0 4 0 0 0 • • • 4 «. ««
-80 9 12.67 • • • # • # # • • # # • # 0 0 0 4 0 0 4 0 0 • -• • «. ..
-90 2 1.33 # m # • 4 #« « # • • # • • 0 0 0 0 0 0 4 0 0 0 # . . ** . •



It is clear from the table that majority of the 
families (84 per cent) spent 51-70 per cent of their 
monthly income on food. Expenditure on clothing, 
housing, travel, education, health and recreation were 
below 10 per cent while 1,33 per cent of the families 
spent upto 20 per cent of their income on education. 
Regarding savings, 82.67 per cent of the families saved 
upto 20 per cent of their income. Expenditure under 
others mainly included the amount spent on alcohol, 
cigaratte smoking etc. 66 per cent of the families 
spent upto 20 per cent and 6.67 per cent of the families 
spent 20-40 per cent of their monthly income on these 
unhealthy habits.

Expenditure pattern of the families who spent their 
income for unhealthy habits

The expenditure pattern of the families who spent 
their income for unhealthy habits on other items such as 
food, education, savings etc. are presented in Table 11.
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Table 11 Expenditure patrernof the (72.67 percent) 
of the families who ppent their income 
for unhealthy habits.

Range of 
income 
on other 
expenses

Expenditure on
food Edu­ Savin­

4J -50- 51-60 61-70 71-80 cation gs

0-10 • * 32.67 4.67 1,33 51.33 56.00
11-20 0.67 23.10 » t • • • • •.
21-30 0.67 5.33 • « • • - - • o
31-40 0.67 • • * • • * • • • 0

It was found from the table 11 that as the income 
spent for unhealthy habits increased^the percentage of 
income spent for food and others such as education, 
saving etc. decreased. Among those 6.67 per cent of 
those families who spent 20-40 per cent of their monthly 
income on unhealthy habits spent only 40-60 per cent of 
their income for food. Similarly for education 21.33 
per cent of these families among 66 per cent were not 
spending any of xheir income for their children’s 
education and also 16.67 per cent of these families among 
66 per cent were not saving their income.
Influence of family size on expenditure pattern

Expenditure pattern of the families as influenced 
by family size is presented in Table 12.



le 12 Family size and expenditure pattern (in per cent)
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As revealed from the table 12 it was clear that 
as the family size increased the expenditure pattern 
decreased ie. 14.01 per cent of the families having 4 to 
6 members spent 70-90 per cent of their income on food. 
Similarly small families spent 10-20 per cent of their 
income for the education of their children while large 
families spent only 0.1 per cent.

Expenditure pattern of the employed family members on 
foods outside the home

It was observed among agricultural labourers, 
that majority of them both male and female members 
employed outside, daily spend money for buying tea, 
coffee, breakfast, snacks and also lunch from nearby 
teashops or small hotels or canteen. Details regarding 
this type of expenditure pattern among the families 
surveyed was studied and is presented m  Table 13.



Table 13 Expenditure pattern of the employed family members 
on foods outside the home

Monthly
expenditure

Family members

Male Female
Number• Percent Number Percent

0-10 9.00 6.00 2.00 1.33
11-20 37.00 24.67 10.00 6.67

21-30 10.00 6.67 4.00 2.67

31-40 1.00 0.67 .. ••

Total 57.00 38.01 16.00 10.67

As indicated in the table male members spent 
more money for eating outside while at work when com­
pared to the female members. The maximum range of 
expenditure was found to be 11-20 per cent of their 
monthly income.
Information regarding the mothers and children 
Age at menarche

Since severe early childhood malnutrition can 
delay age at menarche in girls, it was assessed in the 
mothers and the details are presented in Table 14.



Table 14 Age at menarche of the mothers

■57

Age (in years) Number Percent

Id-12 28 18.67
12-14 98 65.33
14-16 18 12.00
16-18 6 4.00

Total 150 100.00

Majority of the mothers {65.33 per cent) 
surveyed were found to have reached puberty at the age 
between 12 to 14 years while 18.67 per cent of the 
mothers reached puberty at the age between 10-12.
About 16 per cent of the mothers Came to age only after 
14 years which is comparatively a delayed onset 
(vide table 14).

Age at marriage

Age at marriage of the mothers were assessed 
and presented in Table 15.
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Table 15 Age at marriage of the mothers

Age (in years) Number Percentage

13-15 8 5.33
15-17 26 17.33
17-19 72 48.00

19-21 29 19.34
21-23 12 8.00
23-25 3 2.00
> 2 5 0 0

Total 150 100.00

From the table it was revealed that early marriage 
were very common among the families studied. About 
70.66 per cent of .the women got married before the 
age of 19.

Delivery pattern of the mothers

The delivery pattern of the mothers was enquired 
and the details are presented in Table 16.



T ab le  16 D e l i v e r y  o f  c m ld r e n  a f t e r  m a r r ia g e

Delivery
Pattern

First child Second child Third child Fourth child Fifth child Six th child Seventh child Eighth child

Num­ Per Num­ Per Num­ Per Num­ Per Num­ Per Num­ Per Num­ Per Num- Per
ber cent ber cent ber cent ber cent ber cent ber cent ber cent ber cent

Within one year 121 80.67 . . . . . . . . . • • •
1 -2 21 14.00 48 32 00 • • • •
2-3 7 4 67 58 38. o7 16 10.67 t • • • ♦ • •
3-4 15 36.00 24 3.00 2 ■
4-5 20 13 33 34 22.67 7 4.66 2 1.33 .
5-6 1 0.67 5 3 33 28 18 67 10 6.67
6-7 3 2 00 16 10.67 2.67 0 67
7-8 8 5 33 5 3 33 3 3 00 C.
8-9 6 4 00 8 5 33 1 0 o7
0 -1 0 1 0 67 6 4 00 2 1 33

1 0 -1 1 1 0 06 3 2 00 2 1 33
1 1 -1 2 3 2 00 1 0 67 2 1 33
12-13 1 0 66 2 1 33 2 1 33
13-14 2 1 33
14-15 2 1 33 2 1 33
15-16 • •
16-17 2 1 33 1 0.67 1 0.67
17-18 • • • • •• •• • • 2 1 33 1 0 67 1 0.67

18-19 • •• • • • « •• « * • 0 67
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Majority of the mothers studied (80.67 per cent) had 
their first child born within one year after marriage.
14 per cent of the mothers under study had their first 
child within 1-2 years whereas 4.67 per cent of the mothers 
had an interval of 2-3 years to have their first child 
after marriage. Regarding spacing between subsequent 
children it was revealed from the table that 32 per cent 
of the mothers had their second child within 1-2 years 
interval and 38.67 per cent of the mothers gave birth to 
their 2nd child with a spacing of 2-3 years. Regarding 
the 3rd child 24 per cent of the mothers delivered their 
3rd child within 3-4 years and 22.67 per cent within 
4-5 years. The same pattern was seen with the 4th child 
also where 4.66 per cent of the mothers had their 4th 
child within 4-5 years.

4.67 per cent of the mothers had their first child 
only after 2-3 years of marriage. About 18.e>6 per cent 
of the mothers had their 2nd child only within 4-7 years.
20 per cent of the mothers delivered their 3rd child only 
within 6 to 9 years. Regarding the 4th child 9.33 per cent 
of mothers delivered only between 8-10 years after 
marriage.



Education of the mother and number of deliveries

Education of the mother and the number of 

deliveries of the mother was assessed and is presented 
in Table 17.



Table 17 Education of the mother and numbei' of deliveries

Educational
status

3.. . . Number of 4- deliveriess 6 1
Num- Per 
ber cent

Num- Per 
ber cent

Num- Per- 
ber cent

Num­
ber

Per
cent

Num- Per- 
ber cent

Num­
ber

Per
cent

Illiterate 10 6.67 6 4.00 2 1.33 1 0.67 3 2.00 1 0.67
L.P.S. 21 14.00 8 5.33 b 3.33 1 0.67 • • • • • • • •
U.P.S. 46 30.67 5 3.33 2 1.33 2 1.33
High School 31 20.67 5 3.33 • * • • 1 0.67 •• •• • ■

Total 108 72.01 24 15.99 9 5.99 5 3.34 3 2.00 1 0.67
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It was found from the table that moihers with 
more education had less number of deliveries. Only
6.67 per cent of the illiterate mothers had 3 children. 
Illiterate mothers were found tc have more number of 

deliveries.
Correlations between education of che mother and 

number of deliveries was found to be 0.3978^ which 

was highly significant.

Spacing bexween children

Spacing between children in the families were 

assessed and is presented in Table 18.



Table 18 Spacing between children

Years After
marriage

First
and
second

Second ' 
and
third :

Third
and
f ourth

Fourth
and
fifth

Fifth
and
sixth

Sixth
and
seventh

Seventh
and
eighth

Num­
ber

Per
cent

Num­
ber

Per
cent

Num­
ber

Per
cent

Num­
ber

Per
cent

Num­ber Percent Num­
ber

Per,cent
Num­
ber

Per
cent Num­

ber
Per
cent

1 121 80.67 54 36.00 41 27.33 11 7.33 4 2.67 1 0.67 1 0.67 1 0.67

1-2 21 12.00 65 43.33 60 40.00 17 11.33 6 4.00 1 0.67 1 0.67 1 0.67

2-3 7 4.67 19 12.67 35 23.33 5 3.33 4 2.67 2 1.33 1 0.67 1 0.67

3-4 1 0.67 10 6.67 10 6.67 9 6.00 3 2.00 3 2.00

4-5 .. .. 1 0.67 5 2.00 2 1.33 1 0,67

5-6 • • • • 1 0.67 1 0.67 •• •• *• •• • • • • • ■ • ■ •• • •

,73



It was revealed that 80.67 per cent of the families 
had their first child within 1 year after marriage.
Majority of the families (43.33 per cent) had only a spacing 
of 1-2 years between the 1st and 2nd child. 36 per cent 
of the families had a spacing of below 1 year between the 
1st and 2nd child. There was only a spacing of 1-2 years 
for majority of the families (40 per cent) between 2nd and 
3rd child. Generally it was observed that the spacing 
pattern was only from 1-2 years and even below 1 year between 
subsequent children in majority of the families.
Family planning measures adopted

Details regarding the family planning measures 
adopted were enquired and is presented in Table 19.

Table 19 Family planning measures adopted

Family planning 
measures

Housewife Head of the family
Number Percen­

tage
Number Percen­

tage

Adopted 131 87.33 4 2.67
Not adopted 15 10.00 •• « •

Total 146 97.33 4 2.67

As depicted in table 19 majority of the women 
(87.33 per cent) adopted family planning measures while 
only 2.67 per cent of the men adopted these measures.
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Educational status of the parents and the use of family 
measures

Influence of education for the adoption of family 
planning measures were assessed and is presented in Table 20.

Table 20 Educational status of the parents and the
use of family planning measures (in per cent)

Educational status 
of the parents

Family planning measures
Adopted

Wife Husband

Illiterate 12.00 1.33
L.P.3. 20.67 0.67
U.P.S. 32.33 • •
High School 22.33 0.67 ,

Total 75.33 2.67

The table indicated that with increasing educational 
status of parents the rate of adoption of family planning 
measures also increased and the adoption was more among 
female members. About 75.33 per cent of educated mothers 
had adopted family planning measures.
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Infant and neonatal mortality, abortions and still births

Details regarding infant and neonatal mortality, 
number of abortions and still births were collected from 
the mothers and it was found that out of the 150 mothers 
studied 19 infant ana 20 neonatal deaths, 17 abortions 
and 3 still births were reported to have occured and the 
details of which with regard to birth spacing, birth order 
and number of parities are presented in Table 21 (a),
21 (b) and 21 (c) respectively.

Table 21 (a) Infant/neonatal mortality, abortions and
still birth with respect to birth spacing

Birth spacing Inf ant 
morta­
lity

Neonatal
mortality

Number
of
abortion

Still
birth

Below 1 year 14 13 16 2
1-2 4 4 1 . .

2-3 1 2 • • 1
3-4 • • • • • • ■ •

4-5 • • 1 • • • •

Total 19 20 17 3
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As revealed from the table, of the 19 infant morta­
lity reported 14 were found to occur to infants whose birth 
spacing was below 1 year. The same trend was seen with 
regard to abortions, still births and neonatal deaths, 
almost all these incidents occured when the mothers 
conceived with a birth interval below 1 year.

Table 21 (b) Infant/neonatal mortality, abortion still 
births with respect to birth order

Birth
order

Inf ant 
mortality

Number of 
abortions

Still
birth

Neonatal
deaths

1 8 6 2 6
2 6 4 1 4
3 4 4 .. 5
4 1 3 .. 4
5 •• •• •• 1

Total 19 20 17 3

As revealed from the table it was clear that infant 
and neonatal mortality, still birth and abortions were 
maximum in the first order births. This might be due to 
the fact that majority of the women married between the 
age of 18-19 and also they delivered their first baby 
within i year after their marriage due to this the risk of 
occurrence of infant and neonatal mortality, abortions and 
still births was more in the first order births.
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Table 21 (c) Infant/neonatal mortality, abortions
and still births with respect to number 
of parities

Number of 
parities

Inf ant 
mortality

Neonatal
mortality

Number
of
abosrtlons

Still
birth

3 4 6 4 2
4 9 13 6 1
5 5 11 4 ..
6
7
8

1

••

3

••

Total 19 20 17 3

As revealed from the table infant and neonatal
mortalities and abortions occured more to mothers with /
increasing number of parities ie. more than 3. Out of 
the 3 still births reported, 2 of them occured to mothers 
with 3 parities.

Illness occured to mothers during pregnancy

The diseases that had occured to the mother during 
pregnancy were assessed and presented in Table 22.



Table 22 Diseases occured to the mothers during pregnancy

Diseases
occured

First Second Third Fourth Fifth Sixth Seventh Eigth
pregnancy pregnancy pregnancy pregnancy pregnancy pregnancy pregnancy pregnancy

Num­
ber

Per
cent

Num­
ber

Per­
cent

Num­
ber

Per
cent

Num
ber

■ Per
cent

Num
ber

- Per 
cent

Num­
ber

Per
cent

Num­
ber

Per­
cent

Num­
ber

Per
cent

Vomi ting 31 20.67 43 32.00 48 32.00 12 8.00 1 0.67 4 2.67 2 1.33 1 0.67
Fever 31 20.67 27 18.00 21 14.00 8 5.33 2 1.33 1 0.67
Hypertension 2 1.33 2 1.33 2 1.33 • •
Oedema 5 3.33 6 4.00 4 2.67 1
Respiratory
disease

4 2.67 7 4.67 7 4.67 3 2.00 2 1.33 2 1.33 1 0.67 ••
o

Jaundice .. .. 2 1.33 1 0.67 1 0.67
Others 23 15.33 16 10.67 15 10.00 6 4.00 3 2.00
Not having 
any disease 71 47.33 78 52.00 77 51.33 22 14.67 16 10.67 3 2.00 2 1.33 1 D. 67



Common diseases that had occured to the mother 
during pregnancy were vomiting, fever, oedema, respiratory disea­
ses, jaundice and others included rheumatism, diabetis, 
fits, diarrhoea, d/sentry, chickenpox etc.

As revealed from the table discdmforts like vomiting 
and respiratory diseases were reported to have occured more 
during the second and third pregnancies of mothers (32 and
4.67 per cent respectively). Most of the mothers were reported 
of not having any types of diseases or discomforts during 
their course of pregnancies.

Place of delivery of the mothers

Place of delivery of the mother were assessed and is 
presented in Table 23.



Table 23 Place of delivery of the mothers for each child

Place of First Second Third Fourth Fifth Sixth Seventh Eigth
delivery child child child child child child child child

Num- Per Num- Per Num- Per Num- Per Num- Per Num- Per Num- Per Num- Per
ber cent ber cent ber cent ber cent ber cent ber cent ber cent ber cent

At hospital 109 72.67 104 69.33 104 69.33 24 16.00 12 8.00 4 2.67 1 0.67 1 0.67
At home with 
the help of
midwife 30 20.00 37 24.67 35 23.33 16 10.67 7 4-67 3 2.00 3 2.00 1 0.67
At home with
the help of -
older persons 5 3.33 5 5.33 7 4.65 1 . .  .. .. .. .. .. .. .. ..



Irrespective of the birth order majority of the 
mothers went to hospitals for their delivery. Others 
delivered at home with the help of a trained midwife.
Only a few mothers (12 per cent) delivered at home with 
the help of older women.

Type of delivery and diseases or discomforts after 
delivery

Almost all the mothers had normal delivery and only
6.67 per cent of the mothers had caessarian when enquired 
about the diseases and discomforts that had occured after 
delivery majority of the mothers reported of not having 
any discomforts or diseases after delivery. Among others 
some pointed out that they experienced easy fatigue 
while others mentioned about diarrhoea, fever, jaundice, 
diabetis etc.

Diseases occured to children after birth

Diseases that had occured to children after birth 
were enquired and the details are presented with respect 
to their birth order and birth spacing in Table 24 (a) 
and 24 (b).



Table 24 (a) Diseases occured to children with respect to birth order

Diseases

First
child

Second
child

Third
child

i-ourth
child

Fifth
child

Sixth
child

Seventh
child

Eigth
child

Num­
ber

Per
cent

Num­
ber

Per
cent

Num- Per 
ber cent

Num- Per 
ber cent

Num­
ber

- Per 
cent

Num­
ber

Per Num- 
cent ber

Per
cent

Num­
ber

Per
cent

Measles 56 12.01 56 12.01 45 9.65 20 4.29 4 0.85 3 0.64 1 0.21 1 0.21
Respiratory
disease 60 12.87 56 12.01 56 12.01 22 4.72 10 2.14 4 0.85 3 0.64 1 0.21
Diarrhoea 37 7.93 20 4.29 34 7.29 11 2.36 5 1.07 3 0.64 3 0.64 2 0.42
Dysentry 6 1.28 2 0.42 3 0.64 2 0.42 1 0.21
Cough 28 6.00 33 7.08 33 7.08 8 1.71 2 0.42 4 0.85 Jl• •
Chickenpox 8 1.71 2 0.42 1 0.21 1 0.21
Jaundice 8 1.71 5 1.07 6 1.28 4 0.85 1 0.21 1 0.21 . . • • . . • «
Fever 85 18.24 73 15.66 40 8.58 19 6.00 6 4.08 3 0.64 3 0.64 2 0.42
Not having 8 1.71 14 3.00 11 2.36 1 0̂ .21any disease



As revealed from the table it was clear that 
irrespective of the birth order majority of the 
children had diseases like measles, respiratory 
diseases, gastrointestinal diseases, chickenpox, 
jaundice and cough and fever.



Table 24 (b) Diseases occured to children with respect to birth spacing

Birth spacing (in years) 
D i s e a s e s ------------------------------------------------------ —

Less than 1-2 2-3 3-4 4-5 5-6
1 year
Num- Per- Num- Per Num- Per Num- per Num- Per Num- Per 
ber cent ber cent ber cent ber cent ber cent ber cent

Measles 86 18.45 66 14.16 19 4.07 11 2.36 1 0.21 3 0.64
Respiratory
disease 92 19.74 73 15.66 31 6.65 12 2.57 3 0.64 1 0.21
Diarrhoea 59 12.66 33 7.08 14 3.00 4 0.85 3 0.64 2 0.42
Dysentry 5 1.07 5 1.07 2 0.42 .. ■. 2 0.42 .. ..
Cough 47 10.08 45 9.65 14 3.00 1 0.21 .. .. 1 0.21
Chickenpox 6 1.28 3 0.64 3 0.64 « • . . a . .. .. ..
Jaundice 12 2.50 9 „ 1.93 2 0.42 1 0.21 . . .. .. ..
Fever 121 25.96 9 1.93 2 0.42 1 0.21 .. .. .. ..
Not having 
any diseases 9 1.93 9 1.93 8 1.72 3 0.64 1 0.21 3 0.64



)

As revealed from the table it was clear that the 
occurence of infectious diseases like measles, res­
piratory diseases, diarrhoea, dysentry, cough, chicken- 
pox, jaundice etc. increased as the birth spacing 
decreased.

2. Food habits and consumption pattern of the 
families 
Dietary habits

All the families surveyed were non-vegetarian, 
fish being tno important non-vegetarian food in their 
daily diets.

Purchasing pattern of different food items by the 
Families

The frequency of purchasing of different food 
items by the families were studied and is presented 
in Table 25.



Table 25 Frequency of purchasing food items

Items Daily Weekly Monthly Occasionally Never
Num­ Per Num­ Per Num­ Per Num­ Percent Num- Percent
ber cent ber cent ber cent ber ber

Cereals
Rice 102 68.00 42 23.00 6 4.00
Wheat 83 55.30 59 39.33 8 5.33 , . ,, ,. ..
Other ceroals .. .. 47 31.33 9 6.00 41 27.33 53 35.33
Pulses . , ,, 59 39.33 31 20.67 25 16.67 35 23.33
Green leafy 
vegetables 57 38.00 10 6.70 6 4.00 42 23.00 35 23.33
Boats and tubers 
Tapioca 126 84.00 11 7.33 8 5.33 3 2.00 2 1.34
Other vegetables 88 58.67 62 41.33 . , . . .. .. ,, , #
Milk and milk 
products 52 34.67 12 8.00 2 1.33 11 7.33 73 45.67
Meat e • . , 11 7.33 36 24.00 86 51.33 17 11.34
Fish 149 99.33 1 67.00 , , .. ., .. ,,
Egg 5 3.33 8 5.33 9 6.00 18 12.00 lio 73.34
Nuts and oil 
seeds 36 24.00 54 36.00 26 17.33 5 3.33 29 19.34
Fats and oils 30 20.00 15 10.00 94 62.67 1 67.00 10 6.66
Sugar 40 26.67 16 10.67 94 62.66 ,, .. ,. , ,
Jaggery . # .. 2 1.33 42 28.00 52 34.67 54 36.00
Others 65 43.33 38 25.33 47 31.34 .. .. .. ..



Among cereals rice and wheat were purchased 
daily by majority of the families. 35.33 per cent of 
the families never purchased cereals other than rice 
and wheat. 39.33 per cent of the families purchased 
pulses on a weekly basis whereas 23.33 per cent never 
purchased pulses. Daily purchase of green leafy 
vegetables were seen in 38 per cent of the families. 
Regarding roots and tubers, tapioca was purchased daily 
by most of the families (84 per cent). Most of them 
purchased vegetables daily (5867 per cent). 48.67 
per cent of the families never purchased milk or milk 
products whereas some families (34.67 per cent) milk 
was purchased daily. Purchase of meat was very occasional 
for most of the families (57.33 per cent) but fish was 
purchased daily by almost all the families (99.33 per cent) 
Egg were not purchased by majority of the families 
(73.34 per cent). Cooling oil and sugar was purchased 
on a monthly basis for most of the families (62.67 and
62.67 per cent) respectively.

Expenditure pattern of families on different food items

The expenditure pattern of the families on 
different food items were enquired and the details are 
presented in Table 26,



Table 26 Expenditure pattern on different food items (in per cent)

Percen- Cere- Pul- Roots
tage of als ses and
food tubers
expendi­
ture

Green Milk Other Meat Fish 
leafy vege-
vege- tables
tables

Egg Nuts Fats sugar Bakery Othe 
and and items
oil oils 
seeds

^1 • • . , 76.67 , ,  # , § 19.33 . # #
1-4 ,, 31.33 16.00 21.33 14.00 54.67 80 00 .. 6.00 12.00 40 67 38 00 41.33
4—7 9 9 42.67 19.33 9 9 28.00 44.00 8 67 3.34 1.33 14.67 50 00 18 00 1.33
7-10 •  » 22.00 28.67 9 • 20.67 1.33 9 25.33 * 9 13.33 9 33 3 33
10-13 •  ■ 4.0 30.00 9 9 9 9 9 9 9 55.33 9 9 24.67 9 0 67
13-16 , , 9 9 4.67 9 9 12.00 9 9 9 16.00 9 9 10.67 9

16-19 0.67 •  • 0,67 0.67 9 9 9 9 9 5.33
19-22 0.67 •  * 0.67 9 9 0.67 9 9 9 9 9 9 9 9 9

22-25 0.67 • 9 9 9 9 9 9 9 9 • 9 9 9 9 9 9 9 .
25-28 4.00 •  9 • 9 9 9 9 9 9 9 9 9 9 9

28-32 14.00 • • • 9 • 9 9 9 9 » 9 9

31-34 25.30 9 9 9 9 9 9 9 9 9 9 9 9

34—37 20.00 9 • 9 9 9 9 9 9 9 9 9 9 9 9 9

37-40 23.30 9 • 9 9 9 9 • 9 9 9 9 9 9 . 9 9
40-44 6.70 9 9 9 9 9 9 9 9 9 9 9 9 9

44-47 2.70 9 9 9 9 9 9 9 9 9 9 9 9

47 and 2.00 9 9 9 9 9 9 9 9 9 9above

n 
n
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From table 9 it was clear chat most of the families 
spent 51-70 per cent of their monthly income for food. 
Table 26 reveals the percentage expenditure on different 
food items. As indicated, for most of the families 
(68.66 per cent) 30-40 per cent of food expenditure 
was for cereals especially rice, which is the staple 
food of Kerala. Besides rice, the other major food 
expendixure were for roots and tubers (1-13 per cent), 
nuts and oils seeds (1-19 per cent), and fish (7-13 
per cent) reveals a typical rural Kerala dietary pattern 
mainly based on rice, fish, tapioca and coconut.
For majority of xhe families (98.67 per cent) expenditure 
on green leafy vegetables and eggs were negligible 
(41 per cent). The expenditure for other vegetables, 
fats and oils and sugar was 7 per cent of the food 
expenditure. 62.67 per cent of the families spent upto 
10 per cent on milk and milk products. Majority of the 
families (96 per cent) spent upto 10 per cent for pulses, 
whereas the expenditure on meat was only between
1-4 per cent. Expenditure for bakery goods was also 
between 0-4 per cent.

Frequency of using different food items by the families

The data collected to assess the frequency of use 
of different food items in their daily diet is presented 
in Table 27.



Table 27 Frequency of using different food items

Foods
Weekly

Daily Once Twice Thrice times nallv Never
Num­
ber

Per
cent

Num­
ber

Per
cent

Num­
ber

Per
cent

Num­
ber

Per
cent

Num- Per 
ber cent

Num
ber

i- Per 
■ cent

Num- Per 
ber cent

Cereals
Rice 150 100.00
Wheat , # , * 31 20.67 76 50.67 27 18.00 13 8.66 3 2.00
Other cereals » * , * 8 5.33 14 9.33 18 12.00 18 12.00 39 26.00 53 35.34
Pulses •  « * # 38 25.33 36 24.00 18 12.00 7 4.67 20 13.33 31 20.67
Green leafy
vegetables
Others •  • 7 4.67 82 54.67 61 40.66
Roots and tubers 
Tapioca 124 82.67 7 4.67 5 3.33 8 5.33 5 3.33 1 0.67
Other vegeta­
bles 67 44.67 8 5.33 39 26.00 30 2a 00 6 0.40 ro« •
Milk and milk 
products 111 74.00 •  • 8 5.33 •  • 3 2.00 5 3.33 23 15.34
Meat a . 8 5.33 .. • • 135 90.00 7 4.67
Fish 150 100.00 • , .. .. • • , . • • « • * • » * • • ♦ • • •
Egg 6 4.00 30 20.00 23. 15.33 9 6.00 5 3.33 12 8.00 65 43.34
Nuts and oil
seeds
Coconut 150 100.00 «• • « • * ■ •
Fats and oils 150 100.00 a • ♦ • • » • •
Sugar 150 100.00 •  * •  • •  • • « • • , ,
Bakery items 1 0.67 45 30.00 19 12.67 28 18.67 • • • • 35 23.33 22 14.66
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It was revealed from the table that all of the 
families surveyed used rice as staple, fish, coconut, 
fats and oils and sugar in their daily diet. Other 
food items included daily were roots and tubers
(82,67 per cent) and milk and milk products (74 per cent)
by majority of the families. Fats and oils were used 
in little quantity daily for seasoning tapioca or fish. 
The source of including sugar was mainly from the 
coffee or tea either they buy from the tea shop or
prepare at hone. Coconut was also added in the tapioca
or fish preparations. The source of milk in the daily 
diet for majority of the families was also from tea or 
coffee.

Whenever fish was unavailable the families (4^.67 
per cent) bought vegetables daily. Majority of the 
families used pulses only once or twice in a week.
Green leafy vegetables, meat and other bakery items 
were used only occasionally.

Meal pattern of the families

Daily meal pattern of the families were collected 
and are presented in Table 28.



Table 28 Daily meal pattern of the families

One day meal 
combination

Breakfast Lunch Supper Tiffin
Num­
ber

Per
cent

Num­
ber

Per
cent

Num­
ber

Per
cent

Num­
ber

Per
cent

Cereal pulse 31 20.67 .. Coffee 30 20.00
Cereals and fruits 68 45.33 , , # * ♦ e , , Tea 72 48.00
Cereals and root tubers 12 8 .00 • • • a • • h\ c. |Cereals and coconut 39 26.00 a • * » a a a a 49 3-1 o°
Cereals.vegetables and
fish • « • • 13 8.67 10 6.67
Cereals. Hoot and tubers
fish • • , . 63 42.00 74 49.33
Cereals.vegetables, fish
and roots and tubers • • * • 37 24.67 24 16.00
Cereals and pulses • • • a .. .. 2 1.33
Cereal, pulse and fish • • • • 5 3.33 9 6.00
Cereals, root and tubers to
fish and milk products * • .. 5 3.33 3 2.00
Cereals, root and tubers
fish and coconut • • • • 1 0.67 a • • a
Cereals and fish • • • • 8 5.33 <■ 9 6.00
Cereals, pulses, roots
and tubers and fish • • 10 6.67 13 8.67
Cereals, pulses, roots and
tubers, fish and
vegetables • • .. 8 5.33 6 4.00



As depicted in the table, three meals a day namely, 
breakfast, lunch and supper was found to be common pattern 
of the families surveyed. Rice and wheat was found to be 
the staple food in the breakfast. 45.33 per cent of the 
families surveyed had cereal fruit combination for 
breakfast mainly in the form of putta and plantain.
20.67 per cent had cereal pulse combination for breakfast, 
like Idii, dosa etc. Rice was found to be the main item 
for lunch and supper. Roots and tubers mainly tapioca, 
and fish also had a major role in the daily dietaries 
of majority of the families. Rice, tapioca and fish 
form the important items for lunch and dinner for majority 
of the families studied. About 24.67 per cent of the 
families also included vegetables along with the above 
items in their daily diet. The same pattern was observed 
With supper aJso, The inclusion of pulse during lunch 
or supper was found to be very rare. About 68 per cent 
of the families took lea/coffee in the evening.

Cooking methods adopted by the families

Methods used for cooking, preparation of food 
before cooking etc. were same for all the families 
surveyed. Cereals and roots and tubers (tapioca) were 
cooked by boiling and then strained. Boiling was the 
cooking method mainly employed for cooking various food 
articles, since it is the least expensive method.



Other methods like frying and steaming was used for 
cooking fish and vegetables by very few families. Most 
of the women surveyed washed vegetables after cutting 
and they used to wash cereals and vegetables for several 
times.

Since majority of the families purchased food 
articles daily, they were not using any storage methods 
for preservation of food articles.

Meal pattern during special occasions

Two types of meals were prepared during special 
occasion - one vegetarian type meals and the other non­
vegetarian type meals. Majority of the families surveyed 
prepared non-vegetarian meals. Only a few families 
(20 per cent) prepared sweet dishes during birth days.

Foods given during special occasions

Infancy, preschool period, pregnancy and lactation 
were the three important special conditions when adequate 
care in food consumption was to be made. Data collected 
on these lines depicted that for a child in the age group 
of 0 to 7 months breast milk was the major source of sus­
tenance. About 5.59 per cent of the mothers fed breast 
milk to their children until they were 3 years old.



Majority of the mothers supplemented breast milk by 
small amounts of biscuits (15.33 per cent), porridges 
made of ragi (75.33 per cent) and banana (20.67 per 
cent). Pre-school children were given the family diet.
No special foods were prepared at home for this children. 
Similarly special foods were not given to adolescents, 
pregnant and nursing mothers.

Preference in giving food in families

Preference in giving food to family members are 
given in table 29.

Table 29 Preference in serving food

Members Number Per cent

Father 138 92
Male children 12 8

Total 150 100.00

Majority of the families (92 per cent) surveyed
gave preference to the head of the family that is, 
father, in giving food. The reason being he is the main 
earning member of the family. Only in 8 per cent of the 
families preference was given to children especially to 
male children.



Changing dietary habits during pregnancy and lactation

Percentage of women who had changed their dietary 
habits during pregnancy and lactation were given in 
Table 30.

Table 30 Dietary habits in pregnancy and lactation

Number Per cent

Those who changed their 
dietary habits 46 30.67
Not changed their dietary 
habits 104 69.33

Total 150 100.00

It was revealed from the table that majority of the 
women (69.33 per cent) did not change their dietary 
habits during special conditions like pregnancy and 
lactation. Only 30.67 per cent of the women changed their 
dietary habits. Among xhis majority of the women excluded 
roots and tubers and fish from their daily diet and 
included more milk and vegetables.

Breast feeding practices of women
Breast feeding practices of women with respect to 

birth order of their children was enquired and the results 
collected are given in Table 31.



Table 31 Breast feeding practices of women with birth order

Details of first Second ihird Fourth Fifth Sixth Seventh iighth
women child child enlld child child child child child

Num- Per 'Jure- Per num- Per Nuir- Per Num- Per Num-Per Nun— Per Num- For 
oer cent ber cent ber cent ber cent ber cent ber cent ber cent ber cent

l,ho responded
positively 125 85.33 131 87.33 135 90.00 35 23.33 18 12.00 7 4.67 3 2.00 2 1.33

V<ho responded
negatively 3 2.00 4 2.67 2 1.33 1 0.67 .. ............  ............. to
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From the table it was clear that majority of the 
women breast fed their infants but only a small percentage 
of the mothers did not breast feed. Regarding the breast 
feeding pattern with respect to birth order of the child, 
it was seen that upto the third child majority of the 
mothers breast fed and from the fourth child onwards the 
percentage of mothers who breast fed their babies was 
found to be declining.

Duration of breast feeding with respect to birth order

Duraction of breast feeding with respect to birth 
order was enquired and the results are presented m  
Table 32.



Table 32 Duration of breast feeding with respect to bxrth order

Period of
breast
feeding

First
child

Second
child

Third
child

Fourth
child

Fifth
child

Sixth
child

Seventh
child

Eighth
child

in yeaia
Num­
ber

- Per
cent

Num­
ber

Per
cent

Num­
ber

Per Num- 
cent ber

Per
cenx

Num­
ber

Per ! 
cent

Num­ber Per
cent

Num­
ber

Per
cent

Num­
ber

Per
cent

0-1 41 27.33 42 28.00 35 23.33 5 3.33 2 1.33 2 1.33 1 0.67 1 0.67
1-2 75 50.00 70 46.67 71 47.33 21 14.00 6 4.00 4 2.67 1 0.67 • • •  •
2-3 9 6.00 18 12.00 28 18.67 6 4.00 11 2.67 1 0.67 1 0.67 1 0.67
3-4 .. .. 1 0.67 1 0.67 3 2.00 5 3.33 .. .. t
4-5 .. •* •• •• • • 1 0.67 • • ■ •

125 83.33 131 87.34 135 90.00 35 23.33 25 12.00 7 4.67 3 2.00 2 1.33
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27.33 per cent of the children of the first 
birth order was breast fed for □ period of less than 
one year and 50 per cent of che children belonging to the 
same birth order were breast fed for a period of 1-2 
years. Regarding the children of second and third birth 
order majority of the children (46.67 and ■47.33 per cent 
respectively) received breast milk for a period of 1-2 
years. Majority of the families surveyed had 3 children 
with 1-2 year birth spacing. Thw data consisted of 
children who were lost by infant/neonatal deaths and 
who were not breast fed ac all.

Duration of breast feeding with respect to birth spacing

Duration of breast feeding with respect to birth 
spacing was enquired and the results are presented in 
Table 33.



Table 33 Duration of breast feeding with respect to birth spacing

Dirth Period of breast feeding (in years')
spa- — ■- — „— _— — — — ---  — ---- -------------- — — — -
cing 1 1-2 2-3 3-4 a-d

Nuri Per Mum- Per- Hun- Per- Kui.— Pel- Nam- Ber­
ber cent- cor cent ber cent ber cent ber cant

i 76 lo.3i 91 19.50 21 4.61 .. .. .. ..
1-2 30 6.44 134 32.32 23 4.94 2 0.43 .. ..
2-3 17 3.65 33 7.08 13 3.C6 3 0.64 .. ..
3-4 4 3.8c 16 3.43 8 1.72 a 0.86 ..
4-c «. .. 3 0.64 *» ». ». .. .. ..
b-o 1 0.21 1 0.21 . .  . .  1 1.21 I  0.21

Tocal 128 ‘ 27.47 2 1B C2.80 40 15.03 10 2.12 I 3.21



As the birth spacing increased duration of breast 
feeding was also increased. Among the 466 children,
16.31 per cent with a spacing of 1 year was breast fed 
for a period of less than 1 year but as the birth spacing 
increased to 1-2 years the percentage of children who 
received breast milk for a period of less than one year 
decreased to 6.44 per cent. Majority of the mothers 
breast fed their babies for a period of 1 to 2 years 
because majority of the mothers had a spacing of 1 to 2 
years.

Age of weaning

Age at which supplementary foods were given to 
children was assessed and is presented in Table 34.



Table 34 Age of weaning (in months)

, First Second Third Fourth Fifth Sixth Seventh Eighth
(months) child child child child child child child child

Num- Per Num- Per Num- Per Num- Per Num- Per Num- Per Num- Per Num- Per
ber cent ber cent ^er cent ber cent ber cent ber cent ber cent ber cent

0-3 93 62.00 97 64.66 101 67.33 32 21.33 8 5.33 7 4.67 3 2.00 1 0.67
3-6 33 22.00 37 24.67 31 20.67 5 2.67 8 5.33 .................  1 0.67
6-9 2 1.33 1 0.67 4 2.67 I 0.67 2 1.33   c‘i
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It was revealed from the table that majority of the 
mothers had introduced supplementing foods from 0-3 months 
of age itself while only 6.67 per cent of the children 
received supplementary foods from the 6-9 months of age. 
Cow's milk or goat's milk was found to be the first 
supplementary food given to the majority of the children. 
Among the families surveyed it was found that most of the 
mothers introduced weaning foods between the first and 
third month.
Weaning foods given to the child

Type of weaning foods given to the children are 
presented in Table 35.

Table 35 Weaning foods given to the children

Weaning foods Details
Number

of women
Per cent

Ragi porridge 113 75.33
Cow’s milk 150 100.00
Fruit juice 69 46.00
Banana porridge 31 20.67
Rice 60 40.00
Biscuit 23 15.33
Milk powder 6 2,00



As shown in the table 35^ all the mothers gave 
cow's milk whereas 75.33 per cent of the mothers 
introduced ragi porridge. 46 per cent of the mothers 
introduced fruit juice. Other foods introduced were 
found to be rice (40 per cent) banana porridge (20.67 
per cent) and milk powder (2 per cent).

Reasons for stopping breast feeding

The reasons for stopping breast feeding was 
enquired and is presented in Table 36.



Table 36 Reasons for stopping breast feeding

Reasons
First Second Third Fourth Fifth Sixth Seventh Eighth
child child child child child child child child
Num- Per Num- Per Num- Per Num- Per Num- Per Num- Per Num- Per Num- Per
ber cent ber cent ber cent ber cent ber cent ber cent ber cent ber cent

2 1.33 35 3.33 4 2.67 2 1.33 2 1.33 ..........................

3 2.00 7 a .67 15 10.00 8 5.33 5 3.33 1 0.67 ................

13 8.67 6 4.00 61 40.66 13 8.67 4 2.67 5 3.33 1 0.67 1 0.67

110 73.33 117 78.00 32 21.33 13 8.67 7 4.67 1 2.67 2 1.33 .. .. °°
................  25 16.67 .....................................  1 0.67

Diseases
Employment 
outside the 
home
Traditional
habits
Subsequent
pregnancy
Contmuint



It was revealed from the table that the major reasons 
for stopping breast feeding as reported by the mothers were 
diseases of the mothers, employment outside the home, tradi~ 
tional habits and subsequent pregnancy of which subsequent 
pregnancy of which subsequent pregnancy was the major 
reason.
Feeding schedule

Details of feeding schedule followed by the mothers 
surveyed are presented in Table 37,

Table 37 Details of feeding schedule

Details of feeding Details of women
schedule Number Percentage

1. Wherever the child 
cried 114 76.00

2. When the mother feels 
that the child is hungry 30 20.00

3. Once in every 2 hours 5 3.33
4. Once in every 3 hours 1 0.67

Total 150 100.00

It was found that 76 per cent of the mothers 
gave food to her child when the child cried;while 20 per cent 
gave food when the mother felt that her child was hundry.
Only 3.33 and 0.67 per cent of the women gave food with 
a time schedule ie. once in every 2 to 3 hours.



lOu

Attitude of mothers regarding breast feeding

Opinion of mothers regarding breast feeding was 
enquired and all the mothers were of the view that breast 
milk was the ideal food for the infants.

Participation in supplementary feeding programme

Mothers surveyed were not participating in any feeding 
programmes but most of the children in the pre-school age 
were participating in these programmes for obtaining pre­
school education as well as for supplementary foods.

Occurrence of diseases in children during the past 
five years with respect to birth order

Details related to the occurrence of diseases in 
the children, during the past five years with respect to 
birth order is presented in Table 38.



Table38 Occurrence of diseases In children during the past five years with respect
to birth order

Epidemics First
child

Second
child

Third
child

Fourth
child

Fi^th
child

Sixth
child

Seventh
child

Eighth
child

Num­
ber

Per
cent

Num­
ber

Per Nuir- Per Hum- 
cent ber Gent ber

Per Num- 
cent ber

Per
cent

Num- Per 
ber cent

Num­
ber

Per
cent

Num­
ber

Per
cent

Weasles 70 46.67 71 47.33 57 33.00 14 9.33 5 3.33 3 2.00 2 1.33 1 0.67
Jaundice 20 1.33 14 9.33 14 9.33 4 2.67 1 0.67 1 0.67 i 0.67 1 0.67
Chickenpox 8 5.33 11 7.33 4 2.67 2 1.33 *• .. . . 1 0.67 * • ft •

Diarrhoea 26 17.33 19 12.67 19 12.67 5 3.33 * • • • .. . . 1 0.67 ••
Dysentry 2 1.33 2 1.33 2 1.33 1 0.67 1 0.67 o

No diseases 35 23.33 34 22.67 49 32.67 19 12.67 9 6.00 5 3.33

O
>*-
Q
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Majority of the rural children were affected 
by infectious diseases like measles, jaundice, and 
chickenpox irrespective of their birth order.

Occurrence of diseases in children during the past 
five years with respect to birth spacing

Occurrence of diseases in children during the past 
five years with respect to the birth spacing was assessed 
and the details are presented in Table 39.



Table 39 Occurrence of diseases in children during the past five years
with respect to birth spacing

Oirth
spacing

[in years)

cpidenics that had affected j
feasles Jaundice chicken-

pox Diarrhoea Dvsentry

fiUffi-
ber

Per
cent

£Sur>~
ber

I er 
cent

Num­
ber

Per
cent

:fuir-
bcr

Per
cent

"Juav-
ber

■ Ter 
cent

<  1 ii9 25.54 31 6.6b 13 2.79 23 4.94 2 0.43
i- 2 72 15.1,5 15 3.22 7 1.30 19 4.03 2 0.43
2 -3 18 J.bt> 5 1.07 to 1.29 7 J. i 2 0.43
3 -4 19 2.13 2 0.43 .. ■ * 5 i.07 1 0.21 H

2 9.43 1 0.21 «  » * • 4 0.86 X 3.21 0-
0 “0 2 0.43 » c 4 • • • ■ • 2 0.43 .. • •



As the birth spacing decreased the occurence of 
various diseases in children was also found to 
inciease children with a spacing of less than one 
year were found to be affected by diseases like 
measles (25.54 per cent) Jaundice (6.65 per cent) 
chicken pox (2.79 per cent) Diarrhoea (4.94 per cent) 
and Dysentry (0.43 per cent) children with a spacing 
of 5-6 years had attacks of measles and diarrhoea.
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3. Nutritional status of selected mothers and pre-school 
children

a) Mean food and nutrient intake of the mothers and 
preschool children

Weiahment survey
diela-ry

The actual*intake of mothers and pre-school children 
belonging to 15 families were found out by weighment 
survey and the nutrients present in their diets were 
computed using nutritive value table ICMR (1987).

Food and nutrienx intake of mothers

Table 40 presents the mean food intake of mothers 
belonging to small, medium and large families.



Table 40 Average food consumption of mothers with respect to family size

Family size
Food RDA 2+3 2+4 2+5 2+6 2+7 2+8

9 Qty. Percen­
tage of 
RDA 
met

Qty Per-
cen
tage
of
RDA
met

Qty. Per
cen-
tage
of
RDA
met

Qty. Per Qty.
cen
tage
of
RDA
met

Per Qty. Percen- 
cen tage of 
tage RDA 
of met 
RDA 
met

Cereals 440 437 99.31 305 69.13 315 71.59 330 75.00 360 81.88 309 70.22
Pulses 45+ 15 33.33 12 26.66 6 13.33 , . • .. . # 15 33.33
Roots and tubers 50 35 70.00 90 18400 25 50.00 • • • .. • « ..
Other vegetables 
Green leafy

40 6 15.00 • • • • • • • « • * 30 75.00 • • '  m H
Cvegetables 100 5 5.00 ., • • .. • • 62 62.00 .. • • .. • •

Milk 150 a 5.33 • • • • 25 16.66 40 26.66 25 16,66 25 16.66
Fish 43 • » 50 » • 30 • • 30 40 •. 20 a •
Meat « • 3 • • « • • • .. • •
Egg • • 375 « • 4 • * .. • • • • » • .. ■ * • . • •
Fruits ■ • 100 • • • • .. .. 100
Coconut • • 10 20 • • 10 .. 10 • • 10 • ♦ ta • •
Sugar 20 2 io.oo 2 10.00 4 20.00 2 10.00 3 30.00 2 20.00
Fats and oils 25* 4 16.00 5 20.00 4 16.00 5 20.00 2 8.00 4 16.00

* According to ICMR (1987) recommendations for non-vegetarians diets, 50% of the pulse may be 
substituted by 1 egg or 30 gm meat or fish with 5 gm fat or oil or 100% pulses may be replaced 
by 2 eggs or 50 grns of meat or fish or 1 egg + 30 gm meat or fish with additional 10 gm 
fat or oil.
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As indicated in the table only xn small families 
all types of food groups were included in the daily 
diet of the mothers whereas in large families cereals 
constituted a major part of the diet.

Table 41 presents the mean nutrient intake of the 
mothers with respect to family size.



Table 41 Average nutrient intake of mothers with respect to the family size

Nutrients
Family size

RDA 2+3 2+4 2+5 2+6 2+7 2+8

Quan­
tity

Percen­
tage of 
RDA met

Quan­
tity

Percen­
tage of 
RDA met

Quan­
tity

Percen­
tage of 
RDA met

Quan­
tity

Percen­
tage of
RDA met

Quan­
tity

Percen­
tage of 
RDA met

Quan­
tity

Percen 
tage of 
RDA met

Calories (kcal) 2200 1743 79.92 1482 67 36 1213 55.135 1374 62 454 1306 59 36 1195 54.59
Protein (gm) 45 45.867 101.92 44.16 98.13 38.692 85 982 33 191 73 757 3/ 381 83 068 31.72 70 49

Fat 5 572 12 46 9.04 8.29 7 49 8 03 -
Ca (gm) 0 4-0 5 0 167 41 81 0.284 71.17 0 145 36.31 0.162 40 53 0.163 40 83 0j69 33.05
Iron (iTj ) 32 29 750 92.99 26 07 81.46 14 69 45.90 19 12 59 75 20 686 64 64 22 42 10.62
V it A ( ) 750 181 040 24 138 209 27 86 155 50 20.73 222 10 29 613 156 73 20 3^7 57 60 7 00
Th amine (mg) 11 1 715 155 900 1 092 92 272 1 04 94.90 0 93 85 545 $ 414 85 818 0 910 82 72
V t c ( g) 40 48 360 120 900 70 175 00 • 70 1 75 1 0 2 50 0 90 2 25
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Kutrient consumption was also higher in small 
families when compared to large families. Even in 
small families only 79.92 per cent of uhe recommended 
daily allowance of calories was met where as it 
decreased upto 54.59 per cent m  large families with 
10 members. Protein intake was better due to the 
consumption of fish in the daily diet. The intake of 
calcium and Vit.A was also found to be very low in all 
the families. Regarding iron,about 92,99 per cent 
of the RDA was met in families with 5 members 
whereas it decreased to 10.06 per cent in families 
with 10 members.

Food and nutrient intake of children

Table 42 showed the mean food intake of children 
(1-3 years) with respect to their family size.



Table 42 Average food intake of children (1 -3 years) with respect to family size.

Family size

2K3 2+4 2+5 2+8
Food RDA -------------------------------------- ■-------------------- >—

9
Qty. Percen­

tage of 
RDA met

Qty. Percen­
tage of 
RDA met

Qty. Percen­
tage of 
RDA met

Qty. Percei 
tage 1 
RDA m<

Cereals 175 167 95.42 142 81.14 165 94.28
Pulses 35- 1 2.85 15 42.85 15 42.85 ,  ,

Vegetables 
Roots and

20 15 75.00 •  . •  ♦ •• • » • • * *
tubers 10 •  • •  • •  • • « • • •  «

Fish , . 22 • • 30 •  • 30 ,  * .  *

Meat . . •  ■ •  • •  • »  . . . •  . .  . .  «

Egg
Milk * • • • •  » * • •  • •  • *  • * • * .

Human milk 
Fruits

300 140 46.66 50 16.66 50 16.66 100 33.33

Coconut 10 ,  , ,  , 10 # # 550 « «

Sugar 30 4 13.33 8 26.67 6 200.00 4 13.33
Fats and oils 15* 5 33.33 2 13.33 2 13.33 • » 0 .

* According to ICMR (1987) recommendation for non-vegetarian diets, 50% of the pulses may 
be or substituted by 1 egg or 30 gm of meat or fish with 5 gm fat or oil or fish or 
egg + 30 gm meat or fish with additional 10 gm fat or oil.

110



As depicted in the table, the food groups mainly 
included in the dietaries of the children of 1-3 years 
constituted cereals, pulses, fish, railk, sugar and fats 
and oils and in small families with 5 members they 
included Vegetables also, but irrespective of family 
size thr quantities included were below the recommended 
levels.

Table 43 revealed the mean nutrient intake of 
children (1-3 years) with respect to family size.



Table 43 Average nutrient intake of children (1-3 years) with respect to
family size

Nutrients RDA

Family size
2+3 2v4 2+5 2+3

Qty. Percen­
tage of 
RDA met

Qty. Percen­
tage of 
RDA met

Qty. Percen­
tage of 
RDA met

Qty. Percen­
tage of 
RDA met

Calories(kcal) 1220 755 61.88 637 52.21 640 52.45 331 27.13
Protein (gm) 22 21.50 97.72 20.76 94.36 19.82 90.09 7.602 34.55
Fat (gm) .. 23.68 .. 5.42 • • 4.26 .. 17.70 ..
Calcium (gm) 4.5 0.129 32.60 0.119 29.83 0.114 28.50 0.45 0.125 >-
Iron (mg) 20.25 15.66 78.30 5.445 27.225 7.83 38.66 0.20 .. ro
Vit.A (mg) 250 56.30 22.52 101.10 40.44 98.02 39.20 719.50 287.50
Thiamine (mg) 0.6 0.4605 76.75 0.833 138.8 0.523 87.16 0.07 0.66
Vit.C (mg) 40 24.57 61.425 0.50 1.25 12.00 30.00 45.00 112.50
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The protein intake of the children irrespective 
of family size was found to be satisfactory, except in 
the families with 10 members, ranging between 90-97 
per cent of the RDA. This was mainly due to the inclusion 
of fish in the daily diet. Regarding calories only 61.18 
per cent of RDA was met even in small families and it 
decreased upto 27.13 per cent as the family size increased. 
In large families and it decreased upto 27.13 per cent 
as the family size increased. In large families with 
10 members the only food given to the child was milk.
The intake of all other nutrients also was found to be 
unsatisfactory in all the families, but when compared 
to children of large families, the intake was higher in 
children of small families.

Table 44 indicated the mean food intake of children 
of 4-5 years with respect to family size.



Table 44 Average food intake of children (4-5 years) with respect to
family size

Family size
2+3 2+4 2+6 2+7 2+8

Foods RDA

9

Qty. Perce­
ntage 
of RDA 
met

Qty. Perce­
ntage 
of RDA 
met

Qty. Perce­
ntage 
of RDA 
met

Qty. Perce­
ntage 
of RDA 
met

Qty. Percen­
tage of 
RDA met

Cereals 270 250 92.59 195 72.22 185 68.51 175 64.81 170 62.96
Pulses 35* 4 11.42 15 42.85 15 42.85 . * 4 11.42
Roots and 
tubers 20 4 20.00 • • • • 25 125 • •
Green leafy 
vegetables 50 2 4 * • • • .. • • .. .. .. ..
Other vegeta­
bles 30 15 30 10 33.33 • • • • •
Milk 250 50 20 25 10 50 20 25 io
Curd ♦ 15 • • • « • • .. • • . . * . , . • • *
Fish • 24 * , 50 e • 10 « e 20 • • 30 • •
Egg 42 .. » • .. • » .. • • .. • • . a • •
Meat 12.50 « , .. a . • « a . • , . a , .
Fruits 55 , « « « ,. a , , . , a • • . . « ,
Coconut 20 . • „ • 10 20 • . 10 • • 10 • .
Sugar and 
1agaery 40 8 20 4 10 4 10 4 10 6 15
Fats and oils 25* 5 20 5 20 5 25 4 26.66 4 16.66

* According to ICMR (1987) recommendations for non-vegetarian diets, 50% of the pulses may be 
substituted by 1 egg or 30 gm of meat or fish with 5 gm fat or oil or 100% of pulses may be 
replaced by 2 egg or 50 gms of meat or fish or 1 egg + 30 gm meat or fish with additional 
10 gm fat or oil.
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As depicted in the table more food groups were 
included in the daily diets of children belonging to 
small families, eventhough the quantity was less when 
compared to RDA. Food groups like roots and tubers, 
green leafy vegetables, other vegetables and fruits 
were not included in the diets of the children belon­
ging to large families.

Table 45 depicxed the mean nutrient intake of 
children of 4-5 years with respect to their family 
size.



Table 45 Average nutrient intake of children (4-5 years) with respect tô  family size

Family size (Adults + children)

Nutrients RDA 2+3 2+4 2+6 2+7 2+8
Qty. Perce­

ntage 
of RDA 
met

Qty. Perce­
ntage 
of PDA 
met

Qty. Perce- Qty. Percen- 
ntage tage of 
of RDA RDA met
met

Qty. Percen­
tage of 
RDA met

Calories
(kcal) 1720 1058 61.51 829 48.19 918 53.37 676 39.30 658 38.25
Protein(gm) 29.4 10.90 105.10 26.51 90.17 27.19 92.82 17.112 58.20 15.18 51.63
Fat * • 15.59 .. 8.35 • • 10.73 .. 6.48 .. 6.21 • •
Calcium
(gm) 0.405 0.185 46.45 0.0 9 23.15 0.172 43.16 .072 18.08 0.092 23.IS01
Iron (gm) 20.25 13.76 68.80 18.16 90.33 18.88 90.4 8.94 44.70 9.02 44.54
Vit.A(mg) 300 349.41 116.47 61.30 20.43 238.70 77.90 101.50 33.83 100.2 33.^0
Thiamine
(mg) 0.9 1.45 161.11 0.607 67.44 .871 96.70 .102 11.33 .325 36.11
Vit.C. 40 25.04 2.60 53.6 134 17.75 44.375i .10 .25 23.08 57.70
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The protein consumption was found to be satisfactory 
in small families. Eventhough the pulse consumption was 
less in the diets of children with family size 2+3 the 
protein intake was high due to the inclusion of flesh 
foods like meat, fish and egg. In other families the 
main source of protein was from pulses. Vit. A and 
thiamine intake was also high in children of this family 
size (2+3). The intake of all other nutrients were found 
to be low when compared to the recommended daily allowances 
irrespective of family size.

b) Anthropometric measurements of the pre~'school 
children and mothers

Anthropometric measurements of both pre-school 
children and mothers were carried out and the results 
are interpreted in the following tables.

Heights and weights of mothers with respect to birth 
spacing

Mean heights and weights of the mothers with 
respect to birth spacing of the children are given in 
Table 46.
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Table 46 Mean heights and weights of the mothers with 
respect to birth spacing

Birth spacing (years) Weights
(kg)

Height
(cm)

1 41.27 151.49
1- 2 44.59 151.50
2- 3 44.90 151.50
3- 4 46.23 151.15
4- 5 47.66 151.00
5- 6 46.33 151.33

There was no much variation in the heights of mothers 
but it was seen that body weight was high in mothers with 
increased birth spacing of children. When statistically 
analysed it was found from the correlation table that 
increase in the body weights of mothers with more birth 
spacing was highly significant (0.2198#*).

Heights and weights of mothers with respect to number 
of deliveries

Mean heights and weights of mothers with respect 
to the number of deliveries are presented in Table 47.
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Table 47 Mean heights and weights of mothers with respect
to number of deliveries

Number of deliveries Height (cm) Weight (kg)

3 151.46 43.35
4 152,305 44.81
5 151.06 39.36
6 151.00 42.00
7 150.33 41.00
8 149.00 40.82

With regard to the number of deliveries there was 
not much variation in the mean heights of mothers and ic was 
seen that mothers who had less number of deliveries had more 
mean body weights.

No correlation was found between the body weights of 
mothers and number of deliveries.

Anthropometric measurements of children (0-3 years) with 
respect to birth spacing

Mean anthropometric measurements of children of 0-3 
years age group with respect to birth spacing was measured 
and is presented in Table 48.
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Table 48 Mean anthropometric measurements of children
(0-3 years) with respect to birth spacing

Birth Mean Anthropometric measurements
spacing Hexght Weight Wiid-arm

circum­
ference

Chest
circum­
ference

Head
circum­
ference

(in years) (cms) (kg) (cms) (cms) (cms)

<  1 67.14 8.16 13.94 45.87 46.00
1 -2 67.25 10.52 14.85 48.69 47.98
2 -3 68.50 8.37 15.00 47.35 46.50
3 -4 70.00 8.59 14.14 48.50 47.65
4 -5 75.00 11.50 14.39 48.00 47.50
5 -6 76.00 11.70 14.28 48.20 47.80

As depicted in the table all anthropometric measu-
rements were found to be less in children having a spacing 
of less than 1 year. Mean height and weight was found to be 
more (76 cms and 11.7 kgs) in children with a spacing of
4-5 years. Mid arm circumference was maximum in children 
with a spacing of 1-2 years (48.69 and 47.98 cms) 
respectively.
Anthropometric measurements of children 3-5 years) with 
respect to birth spacing

Mean anthropometric measurements of children of 3-5 
years age group with respect to birth spacing was 
measured and is presented in Table 49.



Table 49 Mean anthropometric measurements of children
(3-5 years) with respect to birch spacing

Mean Anthropometric measurements
Birth spacing1 Height Weight Mid-arm 

circum­
ference

Chest
circum­
ference

Head
circum­
ference

(in*yearsj (cms) (kg) (cms) (cms) (cms)

<  1 99.09 14.43 14.95 47.91 47.89
1 - 2 100.35 15.01 15.30 48.00 46.67
2 - 3 104.20 15.09 15.47 48.75 ■49.40
3 - 4 105.54 17.06 15.53 49.33 49.04
4 - 5 106.33 17.84 15.55 49.35 47.53
5 - 6 110.33 18.00 15.66 49.89 48.50

There was an increase in all the anthropometric 
measurements in children of 3-5 age group with increased 
birth spacing except head circumference. Head circumference 
was highest (49.40 cms) among children with a spacing of 
2-3 years.
Anthropometric measurements of children (0-3 years) with 
respect to birth order

Mean anthropometric measurements of cnildren (0-3 years) 
with respect to birth order is presented in Table 50.
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Table 50 Mean anthropometric measurements of children
(0-3 years) with respect to birth order

Mean Anthropometric measurements  ______
Birth Height vfeight Mid-arm Chest Head circum-
order circum- circum- ference

ference ference
(cms) (kg) (cms) (cms) (cms)

1 75.00 10.82 14.73 48.78 48.30
2 75.13 10.66 14.64 48.73 48.20
3 69.56 8.394 14.44 48.95 48.02
4 64.00 8.00 12.66 46.00 45.83
5 63.50 7.66 12.40 46.00 46.50
6 63.00 7.48 12.32 46.00 46.80
7 62.80 6.50 12.12 45.00 46.50
8 62.00 6.00 12.00 40.00 44.00

Anthropometric measurements were found to be higher m  
children upto the third birth order. Children of higher 
birth order were found to have lower values.

Anthropometric measurements of children (3-5 years) with 
respect to birth order

Mean anthropometric measurements of children (3-5 
years) with respect to birth order are presented in 
Table 51.



Table 51 Mean anthropometric measurements of children 
(3-5 years) with respect to birth order

Birth
order

Mean Anthropomexric measurements

Height Weight Mid-arm- 
circum- 
farence

Chest
circum­
ference

Head
circum­
ference

(cms) (kg) (cms) (cms) (cms)

1 102.99 14.66 15.22 50.11 49.00
2 91.93 15.56 15.26 49.80 49.44
3 101.00 16.30 15.88 50.29 49.21
4 103.40 14.61 15.13 49.65 48.54
5 99.22 13.88 14.88 46.44 46.22
6 95.60 14.80 15.08 47.70 46.80
7 98.00 12.16 15.60 49.00 48.75
8 97.00 13.50 14.50 48.50 46.00

Mean anthropometric measurements of were found to be 
higher in children upxo third bith order. Children of 
higher birth order had lower values.

Weight/height profile of children with respect to 
birth order

Wfc/Ht profile of children with respect to their 
birth order is presented in Table 52.
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Table 52 Wt/Ht2 profile of children (in per cent) with 
respect to birth order

Wt/Ht2 Birth order
ratio 1 2 3 4 5 6 7 8

0.0015 52 57.89 60.17 32.07 31.81 20 . . . .

0*0023­
0.0015 52 42.11 33.33 67.03 68.19 60 50 50
0.0013 16 . . 6.50 6.50 •• 20 50 50

>0.0015 ~ Normal, 0.0013 - 0.0015 - Moderate malnutrition 
^ 0.0013 - under nourished

It was found from the table that the percentage of mal­
nourished children increased with an increase in the birth 
order of the children. Percentage of the normal children 
was found to be maximum in the third birth order.

Wt/Ht profile of children with respect to birth spacing 
(in per cent)

Wt/Ht profile of children with respect to birth 
spacing is presented in Table 53.
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2Table 53 Wt/Ht profile children (in per cent) with
respect to birth spacing

Wt/Ht2
Birth spacing

ratio 1 1-2 2-3 3-4 4-5 5-6

>0.0015 17.47 63.74 82.35 91.67 100 100
0.0013­
0.0015 69.88 32.97 17.65 8.33 • • • •

< 0.0013 12.65 3.29 •• •• *• * *

>.0015 - Normal, 0.0013 - 0.0015 - Moderate malnutrition
< 0.0013 under nourished

As revealed from the table the percentage of mal­
nourished children increased as the birth spacing decreased. 
69.88 per cent of the children with less than one year was 
found to be moderately malnourished and 12.65 per cent 
was undernourished. Prevalence of moderate malnutrition 
decreased to 8.33 when the birth spacing was 3-4 years.

Head/chest circumference ratio of children (in per cent) 
with respect to birth order

Head/chest circumference ratio of children with 
respect to birth order is presented in Table 54.
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Table 54 Head/chest circumference ratio of children 
(in per cent) with respect to birth order

Head/chest Birth order
circumfe­
rence 1 2 3 4 5 6 7 8

< 1 52 57.89 60 31.81 31.81 20 • * • •

S I 48 42.11 40 68.15 68.19 80 100 100

^  1 Normal 
S 1 Malnourished

The percentage of malnourished children increased as 
the birth order of the children increased. Percentage of 
normal children was found to be maximum in the third 
birth order.

Head/chest circumference ratio (in per cent) of children 
with respect to birth spacing

Head/chest circumference ratio of children with 
respect to birth spacing is presented in Table 55.
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Table 55 Head/chest circumference ratio of children 
(in per cent) with respect to birth spacing

Head/chest 
circumfe­
rence ratio

Birth spacing (in years/

1 1-2 2-3 3-4 4-5 5-6

< 1 17.47 63.74 82.14 91.67 100 100
^ 1 82.53 36.26 17.86 8.33 •• ••

</ 1 Normal >1 Malnourished

The percentage of the malnourished children increased 
as the birth spacing decreased 82.53 per cent of the 
children with less than one year spacing were found to be 
malnourished while only 8.33 per cent of the children 
with a spacing of 3-4 years was found to be malnourished.

Mid arm circumference/head circumference ratio of 
children (in per cent) with respect to birth order

Mad arm/head circumference ratio of children with 
respect to birth order is presented in Table 56.
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Table 56 Mid arm/Head circumference ratio of children
(in per cent) with respect to birth order

Mid arm/ 
Head cir­
cumference

Birth order
1 2 3 4 5 6 7 8

> 0.35 • • • , • « * , . . • B .. . .
0.31-0.34 52 57.89 60.17 32.07 31.81 20 • • ••
0.28-0.30 52 28.95 33.33 52.83 31.81 60 33.33 50
0.25-0.28 8 13.16 6.50 15.10 36.38 10 33.33 • ■

<  0.25 8 •• •• • * • • 10 33,34 50

>0.35 - Obese, 0.31 - 0.34, Normal, 0.23-0. 30 Mild
malnutrition, 0.25 - 0.28 Moderate malnutrition 0.25 - 
severe malnutrition.

The percentage of malnourished children increased 
as the birth order of the children increased. Percentage 
of normal children was found to be maximum in the third 
birth order.

Mid arm circumference/head circumference ratio of children 
with respect to birth spacing 3

Mid arm/Head circumference ratio of children with 
respect to birth spacing is presented in Table 57.
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Table 57 Mid arm/Head circumference ratio of children
(in per cent) with respect to birth spacing

Mid arm/ Birth spacing C^n years')
Head cir- — -— ;   ----------------------------
cumference 
ratio 1-2 2-3 3-4 4-5 5-6

>0.35
0.31 - 0.34 17.47 63.74 82.35 91.67 100 100
0.28 - 0.30 53.01 32.97 17.65 8.33 .. ..
0.25 - 0.28 24.09 3.29 .. .. .. ..

-< 0.25 5.43 .... .. .. ..

>0.35 - Obese, 0.31 - 0.34 - Normal, 0.28 - 0.30 Mild 
Malnutrition 0.25 - 0.28 Moderate malnutrition 

< 0.25 - Severe malnutrition

The table that the percentage of the malnourished 
children increased as the birth spacing decreased 53.01 
per cent of the children with less than one year spacing 
had mild malnutrition while rhe percentage decreased to
8.33 when the spacing was 3-4 years.

Nutritional status of children in relation to birth order 
and bulk spacing

Nutritional status of the children was assessed 
from the anthropometric measurements- when statistically



analysed it was found that there is a positive correlation 
between birth spacing and nutritional status. There was 
a significant increase in the nutritional status of 
children with an increased birth spacing. Regarding the 
birth order of children there existed a negative corre­
lation between nutritional status and birth order. As 
the birth order of the child increased there was a 
significant decrease in the nutritional status. In 
general, it was found that nutritional status was signi­
ficantly better with regard to birth spacing than birth 
order.

c) clinical findings

Clinical examination was carried out in bcfrth pre­
school children and in mothers to locate nutritional 
deficiency signs and the results are interpreted in the 
following tables.

Table 58 shows the prevalence of nutritional 
deficiency signs in children with, respect to birth order.



Table 58 Nutritional deficiency signs in children with
respect to birth order (in per cent)

Deficiency Birth order
signs 1 2 3 4 5 6 7 8

Anaemia 50 60 60 50 100 100 100 100
Phrynoderma .. .. • ♦ 50 50
Gums spongy 8. 
bleeding , , 50 50 100 . .
Teeth caries 50 20 12.5 50 • • 100 100 ..
Thyroid enlar­
gement 50 50 •  • 50 •  • • •
Protruded
stomach 50 •• * • • •

The clinical signs of anaemia was more among children 
as birth order increased. Among fourth and fifth birth 
order children studied 50 per cent manifested phrynoderma 
which indicated the deficiency of essential fatty acids. 
Similarly, majority of the children of high birth orders 
also exhibited spongy bleeding gums a sign of vitamin C 
deficiency. Majority of children irrespective of their 
oirth order had dental caries which indicated their 
improper oral hygiene. Majority of the children in the 
first, fourth and sixth birth order had thyroid enlargement 
and 50 per cent of the children of fifth birxh order were 
having protruded stomach.



Table 59 Nutritional deficiency signs m  children with 
respect to birth spacing (in per cent)

Table 59 reveals the prevalence of nutritional
deficiency signs among children with respect to their
birth spacing.

Nutritional
deficiency

Birth spacing (in years)

i 1-2 2-3

Anaemia 88.88 41.66
Phrynoderma 33.33 .. « •
Gums spongy and 
bleeding 22.22 16.66
Teeth caries 66.66 25.00 100
Tnyroid enlargement 11.11 .. ..
Protruded stomach 11.11 • • ••

Clinical signs of malnutrition was found to be 
more among children with less than 1 year birth spacing 
percentage prevalence of nutritional deficiency signs 
were less in children. But the prevalence of dental 
caries was seen in almost all children irrespective 
of their birth spacing.

Table 60 reveals the prevalence of nutritional 
deficiency signs among mothers with respect to their 
number of deliveries.
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Table 60 Nutritional deficiency signs among mothers with 
respect to number of deliveries (in per cent)

Nutritional
deficiency
signs

Number of deliveries
3 4 5 6 7 8

Anaemia 50 62.50 100 100 100 100
Emaciation •  • .. 50 100 100 100
Corneal Xerosis • * .. .. .. •  • 100
Phrynoderma •  « 12.50 .. 100 • • ..
Gums spongy and 
bleeding 12.50 » • • • • • 100 , .
Teeth caries 37.50 .. 100 100 100 ..
Mottled enamel 12.50 50 50 . . •  * 100
Thyroid enlarge­
ment • • 50 .. • • •• 100

All the mothers studied who had more than 4 deliveries 
exhibited signs of anaemia and Vit.A deficiency as exi- 
hibited by Corneal Xerosis. Dental caries was prevalent 
among almost all the mothers studied and majority had 
mottled enamel.

Table 61 reveals the percentage prevalence of 
nutritional deficiency signs among mothers with respect 
to xheir birth spacing.
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Table 61 Nutritional deficiency signs among mother with 
respect to birth spacing (in per cent)

Nutritional deficiency 
signs Spacing (_in years)

1 1-2 2-3

Anaemia 80 75 50
Emaciation 29 .. ..
Corneal Xerosis 20 ••
Phrynoderma 40 ■ •
Gums spongy and bleeding 40 12.50 ••
Teeth caries 20 50.00 50
Mottled enamel 60 25 • •
Thyroid enlargement 20 » • • •

Almost all types of nutritional deficiency signs 
were exhibited by the mothers who had delivered their 
children with less than 1 year birth spacing. The 
most severe form was anaemia which was exhibited by 
80 per cent of the mothers. As the birth spacing 
increased upto 2-3 years the prevalence of anaemia 
decreased to 50 per cent. Tooth caries was seen in 
majority of the women studied, 
d) Biochemical findings

Biochemical investigation mainly haemoglobin estimation 
was carried out in both pre-school children and in mothers 
and the results are presented in the following tables:



Tables 62 shows the prevalence of anaemia among
children with respect to their birth spacing.

Table 62 Anaemia in children with respect to birth 
spacing (in per cent)

Details Birth spacing (in years)

1 1-2 2-3

Hb levels
ii gldi 11.12 50 100

Prevalence of anaemia
9-11 g|dl 44.44 41.66 •  •

7-9 g|dH 44.44 8.34 • •

Severe anaemia
7 gldi •• •• •  •

It was revealed from the table as the birth spacing
increased prevalence of anaemia decreased. Only 11.12 
per cent of the children with a spacing of less than one 
year were found to have normal haemoglobin levels ie., 
more than Ij/dl while 100 per cent of the children with 
a birth spacing of 2-3 years were found to have normal 
haemoglobin levels ie. more than llg/dl. None of the 
children studied had severe anaemia with Hb level less 
than 7g/dl.

Table 63 shows the prevalence of anaemia among 
children, with respect to their birth order.
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Taole 63 Anaemia in children with respect to birth
order (in per cent)

Birth order
(Unit) 1 2 3 4 5 6 7 8

Hb levels 
11 gldl 50 40 50 50

Prevalence 
of Anaemia

9-11 g|oU 50 40 25 50 50 100 • • 100
7-9 g|d.i » • 20 25 .. 50 . . 100 100

Severe anae­
mia

Among the first birth order children 50 per cent 
were having normal haemoglobin levels and the remaining 
50 per cent had Hb levels between 9-11 g/dl. Among 
second birth order children only 40 per cent belonged to 
the normal group and 20 per cent of the children were having 
Hb levels between 7-9 g/dl. Regarding the third birth 
order children only 50 per cent belonged to the normal 
range and 50 per cent were anaemia wixh Hb levels 7-9 g/dl. 
Similarly it was found that as the birth order increased 
no children had normal Hb levels. «

Table 64 reveals the prevalence of anaemia among 
mothers with respect to their number of deliveries.



1"7
Table 64 Anaemia among mothers (in per cent) with respect

to number of deliveries

Details Number of deliveries
3 4 5 6 7 8

Hb levels 
12 gfdi

50 37.50 ........................................

Prevalence of
Anaemia

10-12 gUi 37.50 12.50 50 .. .. ..
8-10 g|oll 12.50 50 50 100 100 ..

Severe anaemia
<8 g|oil * * * • .....................

As the number of deliveries increased prevalence of 
anaemia also increased. 50 per cent of the mothers who 
had delivered tnnce had normal Hb levels (12 g/dl) where 
as only 37.5 per cent of the mothers who had 4 deliveries 
belonged to the normal group. No women who had more than 
4 deliveries had the normal Hb levels. 50 per cent of the 
mothers who had 5 deliveries were anaemia with Hb level 
between 10-12 g/dl and the remaining had still lower Hb 
levels between 8-10 g/dl. All the mothers wxth 6 to 7 
deliveries were anaemic with Hb level between 8-10g/dl
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and 100 per cent. of the mothers with more than 7 deliveries 
were found to be severely anaemic with Hb level less than 
8g/dl. All the moxhers with eight deliveries studied 
were having severe anaemia with Hb levels less than 
8g/dl.

Table 65 reveals the prevalence of anaemia among 
mothers with respect to their birth spacing.

Table 65 Anaemia among mothers (in per cent) with respect 
to birth spacing

Details Spacing (in years)

1 1-2 2-3

Hb levels 
12 gj a 1 20 25 50

Prevalence of anaemia 
10-12 gld 1 25 50
8-10 gU\ 60 50 • •

Severe anaemia 
<8 20 • •

As the birth spacing increased prevalence of 
anaemia decreased. Only 20 per cent of the mother with 
a spacing of less than one year were found to have normal 
haemoglobin levels ie. more than 12 g/dl. While 50 per cent 
of the mothers with a spacing of 2-3 years were found to
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have normal Hb levels ie. more than 12 g/dl. 20 per cent 
of the mothers with a spacing of less than one year were 
found to be severely anaemic with Hb levels 8g/dl.
60 per cent of the mothers with a less than one year 

spacing had Hb levels between 8-10 g/dl.
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The study was conducted among the agricultural 
labourers working in xhe Instructional Farm, Vellayani 
and also from other agricultural labourers working near 
tne Vellayani Campus.

Socio-economic conditions of the families

f.'.ajority of the families (96.67 per cent) surveyed 
were of nuclear type. The membership of the 150 sample 
families added upto 766, the average size of majority of 
the families being 5 (2 adults + 3 children) of the total, 
146 were males and 150 females. 60.84 per cent of the 
total population surveyed were in the growing stage.

Agricultural labourers consisted primarily of low 
caste hindus like scheduled Castes, Nadars, Cheraraars and 
Christian converts. Anong the sample households, 70.66 
per cent were Hindus and the rest Christians.

The educational status of the parents showed that 
only 16 per cent of the mothers and 10 per cent of the 
fathers were illiterates. Of the total 466 children in 
all the families surveyed 14.16 per cent were not attending 
school since they were below the school going age.



Agriculture was their main, if not the only source 
of livelihood. As per the occupational distribution of 
the fanily members 35.33 per cent of the housewives and
97.33 per cent of the head of the families >jere engaged 
in agricultural labour.

All of the families surveyed were above the poverty 
line, this was because ail of the families were engaged 
in agricultural labour with almost same wage rate. The 
wage rates of agricultural labour in Kerala are admi­
ttedly high, higher than in nost other states. 58.66 
per cent of the families surveyed had a monthly income 
ranging between 800-1090 and about 49.33 per cent of the 
families were in the income range of 800-1000 where having 
5 members ie. 2 adults and 3 children.

Majority of the people surveyed lives in their own 
thatched houses built with bricks with 3 to 5 rooms and 
separate kitchen, i.ater supply was mainly from their 
own wells. Only 39.33 per cent of the families had their 
own latrines and ethers resorted to open fields. The houses 
lacked sanitary facilities and environmental hygiene were 
far from satisfactory. The living conditions of the small 
sized families were better when compared to the families
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with more members. This is because xn large families 
eventnough they had income it was utilised for feeding 
the family members instead of maintaining better living 
conditions.

Majority of the income in all the families ivas 
spent for food, ’text to this come expenditure on alcohol 
and cigarette. £.66 per cent of the families spent upto 
20 per cent and 6.67 per cent of the families spent 20 to 
40 per cent of their monthly income on these unhealthy habits. 
In these families, expenditure for food, education, savings 
etc. were found to be very low, compared with other 
families who were not spending any money for unhealthy 
habits. Similarly, as the family size increased the 
expenditure on education of children, clothing, health 
and savings decreased.

Among these labourers, it was observed that since 
they leave for work early in the morning, they used to 
spend money for buying tea, coffee, breakfast, snacks 
or even lunch from nearby teashops or small hotels.
Compared to female labourers male labourers spent more 
money for this purpose, as large as 11 to 20 per cent of 
their total monthly income.
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Details regarding mothers and children

The age of rnenarche of the mothers showed that about 
16 per cent of the mothers came to age only after 24 years 
which indicated their severe early childhood malnutrition. 
Early marriage was very common among the farm families 
studied. About 70.66 per cent of the women got married 
before the age of 19 and majority of the women had their 
first child born within one year after marriage.

Regarding the spacing between children it was observed 
that the spacing pattern was only from 1 to 2 years and 
even below 1 year between subsequent children in majority 
of the families. The number of children in most of the 
families studied was found to be 3 since about 87.33 per cent 
of the female labourers studied had adopted family planning 
measures to restrict their family size. High female literacy 
was found to be a major factor in limiting the family size 
in most of the families.

Derails related to infant and neonatal mortality, 
number of abortions and still births in this farm community 
showed that out of 19 infant deaths 14 were found to occur 
to infanbs whose birth spacing was below 1 year. The same 
trend was seen with regard to abortions, still births and 
neonatal deaths. Eventhough majority of the women studied
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had adopted family planning measures to limit their family 
size, they lacked the knowledge about the importance of 
spacing between children which was also explained by 
Kabirullah 11985).

Another factor to be noted was that these mortality 
rates, still births and abortions were found to be high in 
first birth order. Since early marriage was very common 
majority of the women got married between the age of 18 to 
19 years and had their first pregnancy within 1 year after 
marriage. This was found to be the reason for the high 
infant/neonatal mortality, still birth and abortions among 
the first order infant by r.iurthy et al. (1987) who conducted 
a similar study.

As sug jested by Chaudhary et al. (1978) number of 
parities of the mother is also an important factor contri­
buting to high infant/neonatal mortality, still bixths ano 
abortions, the same result was observed in tnis study 
also, with increasing number of pregnancies, pothers health 
deteriorates which will further affect to health of children 
resulting in high infant/neonatal mortality and abortions.

'lajority of the mothers irrespective of birth order 
went to hospitals for delivery and almost all the mothers 
(93.33 per cent) had normal delivery.
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Irrespective of the birth order majority of the 
children had diseases like measles, respiratory and 
gastrointestinal diseases, chickenpox, jaundice, cough 
and fever but the incidence rate was more among children 
having a birth spacing less than one year and decreased 
with increased spacing.

Food habits and consumption pattern of the families

All the families surveyed were habitual non-vegetarians 
with fish being important non-vegetarian food in their 
daily diet. Foods like rice (68 per cent) wheat (55 per cent), 
tapioca (84 per cent), other vegetables (58.67 per cent) 
and fish (99.33 per cent) were purchased daily, since they 
were daily wage earners, purchase of food articles like 
pulses was mainly weekly basis (39.33 per cent) whereas 

\ 23.33 per cent of the families never purchased such food 
articles. 48.67 per cent of the families never purchased 
milk. Purchase of meat was occasional (57.33 per cent) 
whereas egg was not at all purchased (73.34 per cent) 
cooking oil and sugar were purchased on a monthly basis.

The food expenditure pattern depicted that majority 
of these families spent 30 to 40 per cent of total food 
expenditure on rice which was the staple food. Expenditure
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on rice was followed by the expenditure or> fish ( 7 to 
13 per cent of total food expenditure). Tapioca 
(1 to 13 per cent) and coconnut (1 to 19 per Gent). Tor 
most of the families (93.67 per cent) expenditure on 
greenleafy vegetables and eggs were negligible.

The frequency of use of various food items showed 
that their daily diet mainly comprised of rice and tas>ioca 
as staple, fish, coconut, fats and oils used for seaso­
ning fish and tapioca, small quantity of sugar and milk 
mainly from the coffee or tea. Earlier studies conducted 
by Lina and lieddy (1984) revealed That a typical rural 
Kerala Dietary Pattern, would be based on rice, fish, 
tapioca and coconut.

A three meal pattern was observed consisting of a 
breakfast, lunch and supper. Breakfast was irainly 
cereal based supplemented with fruits (45.33 per cent) 
or with coconut (26 per cont). Bice, tapioca and fish 
formed the important items for lunch and supper.

Methods used for cooking were more or less same for 
all the families. Soiling method was widely used, since 
it is the least inexpensive method. The culinary pra­
ctices followed by women indicated that they were



unaware of the nutrient loss from foods due to faulty 
cooking methods. No storage methods were used for 
storing food articles since they purchased food articles 
daily.

As all the families were non-vegetarians they pre­
ferred non-vegetarian meals during special occasions 
like marriages, festivals etc. During infancy, most 
of the mothers breast fed their infants upto 7 months 
and then supplemented with ragi porridge (75.33 per cent) 
or banana (20.67 per cent). No special foods were given 
to prc-sehool children.

Bhat and Dabiya (1983) had indicated that majority 
of the Indian children received only ordinary home 
diets and these diets were deficient in many nutrients 
like Vitamin A, C and Iron. Similarly no special foods 
were given to adolescents, pregnant women and nursing 
mothers. In almost all the families (92 per cent) 
preference was given to the head of the family m  serving 
the food, since he was the main earning member.

Dietary habits in pregnancy and lactation indicated 
that most of the women (69.33 per cent) did not change 
their dietary habits. Few women (30.67 per cent) excluded 
roots and fish from their daily diet due to taboos and 
cultural beliefs.
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Breast feeding pattern followed by women Indicated 
that majority of the mothers breast fed their infants 
and the percentage of mothers breast feeding their 
babies was found to be declining from the fourth child 
onwards. The main reason for this was the health 
problems generally faced by the mothers due to repeated 
pregnancies. In rural areas, the duration of breast 
feeding is mainly dependant on subsequent pregnancy of 
the mother. Majority of the children upto the third 
birth order received breast milk for a period of 1-2 
years. This was because most of the families had 3 
children with a spacing ranging from 1-2 years but the 
duration of breast feeding was found to be more among 
third birth order children when compared to the first 
and second birtn order children because majority of the 
families had 3 children, so the third child was breast 
fed for a prolonged period. It was revealed that as 
the birth spacing increased period of breasr feeding was 
also increased.

Supplementary foods were introduced at a very 
early age of 0 to 3 months. In general cow's or goat's 
milk and cereal products like hime made ragi or rice 
porrlage or banana poiridge formed the staple meal fed 
regularly to the children. Availability in the house 
as we1J as adherence to tradition and customs were found
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to determine the choice of these foods as supplements. 
There was no regular schedule for giving supplementary 
foods. Host of Them (76 per cent) fed the child when 
he or she cried.

All the mothers were of the view that breast milk 
was the ideal rood for the infants. Pregnancy of the 
moTher was found to be the main reason for stopping 
breast feeding. Epidemis such as measles, jaundice, 
chicken pox, diarrhoea and dysentry were frequent 
among the rural children irrespective of their birth 
orders. This might be due to the unhygenic environment 
in and around the house, lack of proper water supply 
and also improper care of children due to increased 
family size. But the occurrence of epidemics was found 
to be less in children with Increased birth spacing. 
When the birth spacing increased, the child gots ample 
time for breast feeding for a period of 1 to 2 years 
and due to the immunological properties of the breast 
milk the child was less susceptible to infectious 
diseases.

Most of the preschool children were found to be 
attending The anganwadi centre and were participating 
in the Supplementary Nutrition Programme.
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Actual food and nutrient intake of mothers and
pre-school children

The actual food intake of mothers found out by food 
weighment method revealed that only in families with 
three children, all types of food groups were included 
in the daily diet of mothers and in large families mainly 
cereals constituted a major part of the diet. Similarly 
mothers in small families were observed to have better 
intake of calories even then it was less than the 
recommended allowance (79.92 per ecnt of RDA). But as 
the family size increased upto 10 members, the calorie 
intake of mothers decreased 54.59 per cent of RDA. The 
same trend was seen with other nutrients also. But 
irrespective of the family size, the dietaries of all 
the mothers were deficient in calcium, iron and Vitamin A.

The same pattern was observed with the food and 
nutrient intake of prtf3chool children with family size.
In small families, the daily diet of the children included 
all types of food groups, eventhough the quantity was less, 
vixen compared to the recommended allowances. Their 
nutrient intake was also found to be better when compared 
to large families. But in general the calorie intake of 
all the pre-school children were not satisfactory.



These data clearly showed that contrary to earlier belief,, 
the primary bottleneck in the current dietaries of 
our pre-school children is their calorie content and 
not the protein content. The findings of this study 
also indicated that limitations of the family size 
to a smaller number of children especially among poor 
socio-economic groups will increase the quantum of dis­
posable income and volume of food available to each 
member of the family.

Anthropometric measurements of mothers and preschool 
cnildren

The mean heights of mothers with respect to birth 
spacing showed no much variation but an increase in the 
nean body weights with more birth spacing was observed 
and this increase in body weight of mothers with respect 
to more spacing was found to be highly significant. 
Similarly mothers with more number of deliveries had 
less body weight but this difference was not statistically 
significant because in the present study most of the 
mothers had only three children.

O______________ _
V/t/ht profile of pre-school children with respect 

to birth order indicated that normal children was more
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airong th© third birth order (60.i7 per cent) when conpared 
to first birth order (52 per cent) and second birth order 
(57.89 percent). The percentage of normal children 
decreased from fourth birth order onwards. Similarly all 
children with a spacing of ‘-6 years were normal. Pre­
valence of moderate malnutrition (69.88 per cent) and 
under nutrition (12.65 per cent) was more in children with 
less than on© year spacing.

Head/chest circumference ratio also indicated that 
60 per cent of the third birth order children were normal 
whereas only 52 per cent of the first birth order children 
came under normal. The percentage of malnourished 
children increased after the third birth order. All 
children with 4 to 6 year spacing were found to be normal 
whereas malnourished children was more (82.53 per cent) 
among children with less than one /ear spacing.

Mid arm circumference/head circumference ratio of pre­
school children with birth order indicated maximum norTal 
children (60.17 per cent) among third birth order children. 
Severely malnourished children were observed among sixth 
(10 per cent) seventh (33.34 per cent) and eighth (50 
per cent) birth order children. All children with a 
spacing of 4 to 6 years were found to be normal. Severe
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malnutrition was observed among children (5.43 per cent) 
with less than one year spacing, statistical analysis 
indicated a high positive correlacion between birth 
spacing and nutritional status of children and a negative 
correlation between nutritional status and birth order 
of children.

Clinical examination to locate nutritional deficiency 
symptoms in pre^school children indicated that deficiency 
symptoms like anaemia, phrynoderma, bleeding gums, pro­
truded stomach etc. were manifested more in high birth order 
children. 88.88 per cent of children with less than one 
year spacing manifested symptoms of anaemia. But irres­
pective Of birth order and birth spacing majority of the 
children having dental caries, indicating their improper 
oral hygiene. Nutritional deficiency signs among mothers 
revealed that majority of tne mothers exhibited anaemic 
symptoms. Almost all the mothers who had more than 4 
deliveries were emaciated due to their poor nutritional 
status, fiottled enamel and dental caries was also very 
common among mothers, ,7ith regard to birth spacing of 
mothers and deficiency symptoms exhibited, it was observed 
that 80 per cent of the mothers who were anaemic had a 
birth spacing of less than one year. Nutritional deficiency 
signs in mothers were found to be decreasing as their birth



spacing increased, indicaring the becter nutritional 
status of mothers with increased birth spacing.
Bhargava (1983) had also reported that less frequent 
pregnancies lead to better health of the mother and the 
children and vdth more frequent pregnancies, the nother 
does not have time to recover-from the strain caused 
by pregnancy, child birth and lactation.

Haemoglobin levels also depicted thar mild to moderate 
anaemia was more among children of high birth orders and 
also in children with less birth spacing. No children had 
severe anaemia with a Hb level less than 7g/dl. /jnong 
mothers the percentage prevalence of anaemia was more who 
had more than three deliveries, 23 per cent of the mothers 
had severe anaemia who had a birth interval of less than 
one year.

The high nutritional status of third birth order 
children as observed in this study can be attributed to the 
improper spacing between previous pregnancies and most of 
the mothers by adopting family planning measures had 
limited their number of children to three, so the third 
child got ample tine for breast feeding and proper care 
and attention of the mother. Spicing between previous 
children ranged from 1 to 2 years, which resulted in eariy 
weaning and lack of sufficient maternal care. This may be



the reason for the high rate of malnutrition among the 
first and second birth order children. As the birth 
order increased nutritional status was found to be 
decreasing due to the relationship between family size 
and nutritional status especially among the low socio­
economic groups.

A definite inverse relationship was observed between 
the birth interval of children and the prevalence of 
moderate or severe malnutrition and infant mortality, 
bhen malnutrition among the under lives is rampant, and 
mortality high as in India, it is important to focus 
attention on the reduction of the mortality rate and the 
improverent of the nutritional status of the young 
cnildren as well as mothers. For that purpose erphasis 
should be placed on the spacing of births in addition to 
that on the number of children a women should have. 
Therefore in programmes aimed at improving the nutritional 
status of the pre-schoolers and mothers priority should 
be given to increased birth spacing.
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SUMMARY

The present study to assess the effect of birth 
order and spacing on the nutritional status of the mother 
and child was conducted among the agricultural labourers 
working in the Instructional Fare of the Agricultural 
College and among those residing near the College danpus. 
Since such data is not available at present, information 
regarding the socio-economic bagkground and dietary 
habits of the families with special reference to the 
nutritional status of mother and child were collected 
through weighment, anthropometric, clinical and bio­
chemical studies.

The results of the study showed that majority of the 
families surveyed were of nuclear type belonging to the 
under privileged section of the community. The main 
occupation was agriculture. In most families the only 
earning member was the head of the family.

In majority of the families, parents (both father 
and nother) were moderately educated and local facilities 
available for educating the children were well utilised 
by all the families.
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Aiong the farn labourers, the monthly expenditure 
pattern indicated that the najor expenditure was for 
food. Male members were in the habit of spending a 
significant amount of their income for taking meals.
In some families (6.67 per cent) major part of their 
income was spent on alcohol, cigarettes, betel nuts etc.
In these families expenditure for food and education 
of children were found to be less as well as for 
savings.

Early marriage was common among these families aid 
most of them (80.67 per cent) had their first child born 
within one year. In most families spacing between 
subsequent children was found to be 1-2 years or less 
than one year. Infant mortality, neonatal mortality 
aborted children and still birth were more in the families 
where children were born with less spacing. These 
problems were found to be high among the first birth 
order children and in morhers with increased number of 
parities. There was a significant decrease in the 
number of deliveries as the educational level of the 
mothers increased, probably due to the adoption of 
family planning measures.

Irrespective of the birth order, majority of the 
children had Infectious diseases like measles, respi­
ratory disease, gastrointestinal diseases, chicken pox,
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jaundice, cough and fever but the frequency of occurrence 
of such diseases was more among closely spaced children.

All the family members were non-vegetarians and 
majority of them preferred non-vegetarian meals even 
during special occasions. Since the agricultural 
labourers were on daily wage, they had a daily purchasing 
pattern. Rice, roots and rubers (mainly tapioca) and 
fish were the food articles daily purchased. Rice, 
tapioca, fish and coconut were found to be the major 
ingredients in the daily meal pattern of this community.
No food items were preserved and stored.

During physiological concitions such as infancy, 
pre-school age, adolescence, pregnancy and lactation 
no special foods were prepared ana given to that vul­
nerable member of the family. Child feeding practices 
showed that most of the mothers breast fed their babies 
for a period of 1-2 years since their subsequent pregnancy 
was within 1-2 years prolonged breast reeding was seen 
with increased birth spacing.

In general cow's milk,’and cereal products like 
ragi or rice porridge or biscuits formed the main weaning 
food given to the children between 0-3 months of age.
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iubsequeni pregnancy ol the mother was found to be he 
rrain reason for early weaning. They did not spend money 
for purchasing comercial baby foods.

.'eoults of the food weighment survey miicatej t at 
the diets of Dotn n.oxners and cnndren were made uato 
and unbalanced, fne intake of many protective foods 
were too low in large farilies. in small families, all 
tne food groups were included but in inadequate cuanlitios. 
The average intake of calories was far snort o tne r -c ui- 
rereni in the diets of mother., anj prc-school c"■11 ire <•

The anthropometric measurements of pre~'achool 
cniluren with more birth spacing was found to be bettt r 
wnen compared to closely spaced children, statistical 
analysis showed a highly significant correlation bet uen 
the nutritional status of children and oirth spacing < nd 
with increased blrtn order of children there was s 
decrease in the anthropometric measurements. Sirilari / 
...ore body veight .as obsrrved in mothers with core 
spaced deliveries arsu this was also found to be statis- 
ticaliy significant.

Anaemia as assessed by haemoglobin estimation ar d 
other nutritional deficiency symptoms like rhrynolear a,
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protruded stomach, gums spongy and bleeding, teeth carios, 
thyroid enlargement etc. was found to be more among 
closely spaced children as well as among children of high 
birth orders. Similarly, severely anaemic women with 
other deficiency symptoms were found to be the mothers 
who had closely spaced repeated pregnancies and who had 
more than three children.



REFERENCE



I

REFERENCES

Agarwal, D.K. and Agarwal, N.K. (1987). Early childhood 
mortality in Bihar and Uttar Pradesh. Indian 
Paediatrics. 24 (8): 627-632.

Aguillon, D.B., Caedo,K.M. , Arnold,J.C. and Engel, R.iV.
(1983). Ihe relationship of family characteristics 
to the nutritional status o^ nrs-school children. 
Food and Nutrition Bulletin g (4); 5-12.

Ahmad,NUM. (1988). Breast feeding pattern in Bangladesh 
Journal of Fanily Welfare, 34 (4): 36-44.

Ahmed,P., Khan,A.Z.» hasan,B. and Sinha,S.A. (1982). f/orbidir 
pattern In relation to birth interval and birth 
order in children. Indian Journal of Paediatrics. 
g2 (400): 689-693. : 1 '

*Anderson,h.E., Gorman,D.F. and Lines, D.R. (1977). The 
nutritional status of Auckland children. The 
Newzealand Medical Journal, 85. Journal of 
Dietetic Association 71 (2)I~i96. 1977

Annprentice., Cole T.J., and Whitehead, R.G. (1987). Impaired
growth In infants born to mothers of very high
parity. Hunan Nutrition: Clinical Nutrition
41 (5): 317-408.

Arora,S. , Rao, N.R., and Rao R.M.V. (1971J. Weaning habits
of infants in low Socio-Economic groups of popu­
lation in-u Bombay city. Proceedings of First
Asian Congress of Nufcrltion, MN. Hyderabad 
pp. 831-832.

Arora,V.L. (1980). Infant mortality and Family Planning. 
Journal of Family Welfare, 26 (4): 73-77.

?



ii

Aujla.P., foiglani, S.3. and Singh, A.J. (1933). A
comparative study on the nutrient intake among 
different income occupation and family size 
categories in rural areas of Punjab. Indian 
Journal of Nutrition and Dietetics, 22 (11)
344-349.

Banik, D.N.D. (1977). some observations on feeding
programme - Nutrition and growth of pre-school 
children in an urban community. Indian Journal 
of Paediatrics 44 (35): 139.

Banik, D.N.D. (1973). A study of incidence of different
birth weight babies and related factors. Indian 
Paediatrics 15 (4); 327-334.

Bhandari,B. and Mandowara, S.L. (1983). Perinatal mor­
tality in South East Rajesthan. Indian Paediatrics 
22 (8): 549-602.

Bhargava.I. (1983). Integrated approach to maternal and 
child health and Family Planning. Indian 
Paediatrics 22 (&): 395-400.

Bhat, C.M. and Dahiya,S. (1935). Nutritional status of
pre-school children in Gangwa Village of Hissar 
District. Tne Indian Journal of Nutrition and
Dietetics 22 (7): 206-214.

Bhaskaran.t. and Rao,N.B.S. (1987). Diet and Immunization 
programmes. Swasth Hind. 31 (384): 91-93.

Census series of Kerala (1981). Aomen in Kerala . S.G.P.
Press, Government of Kerala, Trivandrum pp. 39.

Chakraborthy,A.R. and Das, J.C. (1983), Comparative
study of incidence of diarrhoea among children 
in different environmental situations in Calcutta. 
Indian Paediatrics 22 (12): 907-914.

Chandramani,M., Salomy, K.C. and Indulekha.K.V. (1975).
Family background versus problem behaviour of 
children of pre-school age. The Indian Journal 
of Home Science 9 (4); 132-135.



ill

Chaurasia, A.R. (198-4). "sternal mortality in developing 
countries, fhe Journal of Fanily Welfare 30 
(4); 61-75. : *' " “

Chaudhary ,P., Thirupuram ,S and Gupta.S. (1978). A at ;dy 
of maternal and neonatal factors in relation 
to perinatal mortality. Indian Paediatrics.

(4): 311-318. ~

Chen,L.C., Chaudhary,A.K.r. ana Huffman, s.t. (1978;.
Classification of energy -■ crotein malnutrition 
by anthropometry and subsequent risk of mortality. 
International centre for diarrhoeal disease 
research. Dacca, Bangladesh: 2̂ .

Chen, JL.C. Chaudhary, A.K.M., and Huff nan, 3.1. (1980).
Anthropometric assessment of energy - pro torn 
malnutrition and subsequent risk of mortality 
among pre-school aged children.
American Journal of Clinical Nutrition. 33 (8).
1836-1845.

Dabi,D.R., Singh, R.'T. and Cupta, B.C. (1983). Family size 
and immunization status of the under five children. 
Indian Journal of Paediatrics. 53 (406) 503-505.

Das ,K. Ganguly,3 .s., suha.S. and Gosh.D.H. (1981). Inter­
relationship of birth weight with certain bioloqical 
and socio-economic factor. Indian Journal of 
Public Health. 25 (1): 11-19.

Devadas»R.P., Devi, U.R. and Joseph,A. (1970. Causes of 
infant morbidity ana mortality. Indian Jouinal 
of Home Science, 3̂  (2): 77-79.

Devadas, R.P., Jaya, fl.N. and Chaiterjee.S. (1976). Birth
weight of infants. Indian Journal of Hore Science.
10 (2): 52-55.

Devadas, R.P. and Kulandaivel, K., (1975). In: Hand boc^ of
Methodology Research sri.Ramakrishna Mission 
Vidyalaya Pre ss 7 "Coimbatore-94.



iv

Devadas, R.P,» Rajelekshmi R. and Kaveri.R. (198D).
Influence of family incone and parent's education 
on the nutritional status of pre-school children. 
Indian Journal of Nutrition and Dietetics. 1Z
(7): 237-243.

Doyal, (1972). Birth weight of Infants. Indian Journal of 
Home Science. 2 (4); 32-53.

Eckholn, E. and Newland,K. (1977). Too rany children, Too 
close together, Health: The Family Planning
factor. World watch paper iO, World Watch 
Institute, Washington, pp. 11-13.

Geetha,G. and Devadas ,R.P. (1986). Prevalence of malnutrition, 
morbidity pattern and nutritional status of 0-6 
years old children in Coimbatore. Indian Journal 
of Nutrition and Dietetics. 23 (3): 143-1577 “

Gh._i,Q.f. (1980). Maxernal factors in the epidemiology
of low birth weiqht. Indian Journal of Paediatrics. 
gl (335): 123-128. ‘ : '

Gosh,3. (1977). Health care of under fives. Home Science,
IS (10-11) 7-10.

Gosh.S. (1987). Women's role in health and Development.
Health for the millions 13 (1 8. 2): 2-7.

Grover,!. (1982). Effect of dietary intake, maternal factors 
and socio-economic factor on birth weight of 
infants in Rural Hariyana. Indian Journal of 
Nutrition and Dietetics 12 (3): 83-8S’!

Gupta,S. and Chaudhar.P. (1976). Fertility and child 
survival Indian Paediatrics. 13 (3): 187-199.

Gupta,S., Srivastava,G. and Agarwal,V., (1976). Family 
size as deterninam; of morbidity in children.
Indian Paediatrics, 13 (5): 333-338.



V

Hooja., Gosh,S, Mittal, S.K. and Verma,R.K. (1976) 
Immunization status in an urban community.
Indian Paediatrics. 13 (10): 747-750.

ICME. (1987), Nutritive value of Indian foods. NIN. 
Hyderabad, India.

Jesudason.V. and Ambujadevi, K.R. (1978). Relationship 
between socio-economic factors, Demographic 
characteristics and Nutritional status of 
pregnant, Lactating and weaning mothers. The 
Journal of Family Welfare. 25 (1): 3-19.

Kabirullah, M., Ali.M. and Ibrahim, M. (1985). Social 
factors influencing infant mortality, Indian 
Paediatrics. 22 (3): 207-213.

Kazimi, L.J. and Kazimi, H.R. (1979). Infant feeding
practices of IGBO, NIGERIA. Ecology of Food 
and Nutrition § (2): 111-116.

Khan, M.E. , Ghosh, D.S.K. and Singh, R. (1986). Nutrition 
and Health practices among rural women - A case 
study of U.P., India. The Journal of Family 
Welfare35 (1): 3-19.

Khan,M.V., Shahiduallah, M.M. and Begum, T. (1983). Role
of breast feeding in preventing acquisition of
round worm and hook worm in Dhaka slum children.
The Indian Journal of Paediatrics 53 (406):
4 vs-im:-----------------------   “

Khan, A.R., Jahan, F. and Begum, F.S. (1986). Maternal 
mortality in Rural Bangladesh: The Jamalpur
District. Studies in Family planning. 17 (1): 136.

Koko,U. (1987). Children's health: tommorrow's wealth.
Indian Journal of Paediatrics, 54 (1): 33-34.

Koppert, J., (1977). Birth Control: The problem of mal­
nutrition. Nutrition Rehabilitation. Its practical 
Application. Tn-Med Books Lrd. London7“ppVl34



v i

Kumar, A.» Salena, Q. and Matbur, Y.C. (1976). Study of
morbidity in pre-school children of Rural Hyderabad 
in relation to family size and birth interval.
Indian Paediatrics. 13 (2): 123-126.

Kumar,s. (1985). Role of community participation in care
of rural children. Swasth hind. 29 (11): 268-271.

Kumar,V. (1986). Improved home care for better child 
health. Indian Journal of Paediatrics 53 (6);
725-728. "

Kusin, J.A., Kardjati,C., Kith, D.C. and Rennquist, U.H.
(1984). Measured food inrake and nutritional 
status of pre-school children in Rural East 
Java, Indonesia. Nutrition Reports International.
§0 (3); 651-060. ~

Lalitha,K. and Sharada.O. (1988). Socio-economic and
Living conditions of Farm labourers. Journal of 
Rural Development. 7 (3): 343-450.

Lina.S. ana Reddy, p.h. (198-3). Development and evaluation 
of low cost indigenous food mixes for pre-schoolers 
of Trichur, Kerala. A survey of nutritional 
adequancy among pre-schoolers and formulation of 
diet. The Indian Journal of Nutrition and 
Dietetics. (7):""241-250.

Lindzey, (1954). In. Handbook of social psychology Vol.Is 445 
Anderson and Wesley.

Luwang, N.C. and Singh, P.I. (1981). Protein Energy
malnutrition amongst the under fives of a hill 
trial population of Manipur. The Indian Journal 
of Nutrition and Dietetics iS (4): 139-143.

Malina, R.N. (1972). "Weight, height and limb circumference 
in American Negro children". Journal of Tropical 
Paediatrics and environmental child heaTth. id '
pp. 280-281.



vli

Man arbachi, D., Pellett, P.L., Basna, H.M. and Djani.X.
(1980). Observations on nutritional marasmus 
in a newly rich nation. Ecology of Food and 
Nutrition. 9 (1): 43-54.

fayers, J. (1972). Human Nutrition - Its physiolorical, 
radical and social aspects. Charles C.Thomas 
Illinors, U.S»A, pp. 257.

figlani, s.S. (1978). Family expenditure in farm farilies 
Ferozepur district. Punjab. Indian Journal of 
Home Ccience. 12 (•£): 129-130.

atorley ,2. and tfargarat, W.L. (1979). See how they grow.
Konitory child growth for appf^rnteT^ltTcare 
in developing countries: ilaxcillion Tropical
Community manuals pp. 131.

,Vorley,0. and Lovel.K. (1986). “Spacing birth reduces 
births. name is today. Prepared by the 
Institute of child health, University of London, 
pp. 29-21.

I, untz, R. and Leitzman, 0. (1932). Studies on pi e-school 
children in .iorthem Thailand. The influence of 
socio-economic situation, weaning practices and 
nuriber of children on the Nutritional status. 
Nutrition Reports International. 2§ (2): 373-379.

Jlurthy, G.V.S., Reddiah, V.P. and Kapoor, S.K. (1987).
Pregnancy wastage - Magnitude causes and prevention. 
Swasth hind. SI (12): 249.

Nanda, O.K., Chowdhary,D. and Chatterjee, S. (1977).
Ralationshlp of Birth weight and Birth iength v/ith 
Eirth order and sex in a Bengali sample. Journal 
of Indian Anthropologlcal Society. 12 (3): 2?2-27o.

NIN. (1971). A manual of Laboratory technique pp. 116.



viii

Nutrition Foundation of India. (1988). Maternal nutrition 
Lactation and infant growth in urban slums. 
Scientific report 9. Published and designed by 
Media Workshop for the Nutrition foundation of 
India. B-37, Gulmohar Park, New Delhi pp.6-11.

Cmideyi, A.K. (1988). Family size and productivity of 
Rural households in Nigeria. Janasasikhya. §1
(1): 29-45.

Ozorio,P. (1983). 230 million w o m e n  in develooing world 
suffer from Nutritional anaemia. "wasth hind.
27 (11)s 265.

Padmini, I.K., and Krishnamoorthy, S. (1988). Difference 
in Breast feeding practices between family types 
in a Tamil Nadu Village. The Journal of Family 
Welf are. 35 (1): 61-64.

Padmaumapathy.K. and Pushpaupadhyaya. (1981). Healthy 
baby a sure future. Home Science (1); 3-5.

Pigott.J.N and Kolasa.K. (1979). Prevalence of malnutrition 
and Dietary habits of pre-schoolers in a rural 
cuatemalan village. Ecology of Food and Nutrition 
§ (2)S 71-78. : “

Potler, R.G. (1965). Foetal wastage in all Punjab i/illages. 
Human Biology, 37, 267.

Ra^o, V. K. and Gopalan.C. (1971 a) Nutritional status of 
pre-school chilaren. Incidence of Kwashiorkor 
according to birth orders. Proceedings of the 
First Asian Congress of Nutrition. NIN.~
Hyderabad, pp. 345.

Rao, V.K., and Gopalan.C. (1971 b). Nutritional status of 
pregnant women. Proceedings of the First Asian 
Congress of Nutrition. Hyderabad, pp. 343-3^6.

Rao,V.K. and Gopalan.C. (1971 c) Family size and Nutritional 
status. Proceedings of the First Asian Congress 
of Nutrition, NIN. Hyderabad", pp.341.



ix

Rao, V.K. (1975). Diet surveys by weighment method - a 
comparison of reference periods. The Indian 
Journal of Nutrition Dietetics ig TTJ": 9-15.

Reddiar,V.P. and Nath, L.M. (1978). Infant mortality
in rural areas of comprehensive Rural Health 
Services Project, Ballaqarh, Indian Paediatrics, 
15 (7): 547-551. *---

Roe.D.A. (1979). Epidemiology of malnutrition. Clinical
nutrition for the health scientist. CRC. Press 
INC. Boca Raton pp. 81-82.

Sadre»M. and Donoso,G.(1971). The changing pattern
of malnutrition in Iran. Progress in Human 
Nutrition. Vo 1. The AVI.Publishing Company, 
INC.pp. 29-30.

Samal.G.C.(1984). Infant feeding and rearing practices 
in a rural community of Western Orissa. 
Indian Paediatrics. 21 (4): 319-321.

Sebastian, E.V. (1974). Family size and child spacing. 
Swasth hind. 18 (11): 297-298.

Smedman.L., Sterky.G. Mellander,L. and Wall.S.(1987).
Anthropometry and subsequent mortality in groups 
of children aged 6-59 months in Guinea - Bissau. 
American Journal of clinical Nutrition. 46
(2): 369-373.

Singh,K.P. and Gulati.P.V. (1976). Status of B.C.G.
vaccination in children under 5 years of age in 
a Rural areas. A scar survey. Indian Paediatrics. 
13 (9): 683-686.

Sreenath.S., Kumar,V. and Walia.B.N. (1978). Impact of
family size on growth and morbidity of children 
from poor socio-economic status. The Journal of 
Family Welfare. 25 (1): 48-55.



X

Srivasxhava, J.N. and saksena, D.N. {19o8). Irrrunization 
of cnildren and. its. correlates In rural ,.ttar- 
Fradesn. The Journal of Fanily Welfare. 3i2 1,1);
22-33.

Suiter and Punter 11P80i. Influences on nutritional status - 
over view of nutrition and nuxrltion-il concerns. 
Nutrition: Irinelples and application in Health
Prorrotion. J.8. Lippincott Company, Philadepniu,
Toronto, pp.5.

Swasinathan, V. (1186). principles of Nutrition and dietetics. 
The 3angalore printing and Publishing Co., Lt i.
pp. 339.

ThiramayaEaaa, B.V.S. (1983). Nutrition ard welfare of Family. 
Sv.esth hind. ZT (11) j 265.

UNICEF. (i9Q2)» The state of world's shiluren. u .iCL
division of information and public affairs u-aiueF 
house, New York, pp. 11.

UNICEF (1984). The state of world's children. 1/1102-",
division of information and puolic affairs. ’J ’aCEF 
house, New. pp.28-29.

ISlICuF. (1936) Population: less deaths - less births,
Th® State of NorId's children. JNXGET Division of 
Information and public affairs, UNICEF House,
Hew York. pp. 78.

UNICEF (19S8). Child survival arid Development - BreasL 
feeding. .Annual Report. State of Vorld's 
children. UNICEF, Division of Information and 
public affairs, UNIGrF.House, New York.

Vandanasen, Purohic, D.k. and Jaui.n T.i. (198C).
2,rtoight/iieight ratio in assessment of PC. . 

rngian Faediaxrics 17 (2); 13u.



xi

Verma, R.C., and Dhar,G. (1976). Relationship of
maternal anaemia, birth weight and perinatal 
mortality in low birth weight. Neonantes 
Indian Paediatrics, Ag (6): 439-441.

Vijayaraghavan,K., (1987). Anthropometry for assessment 
of nutritional status. Indian Journal of 
Paediatrics. 54 ( 4): 51175237""

West, K.P. Chlrambo, M., Katz, Sommer,A. and the Malawi 
survey group (1986). Breast feeding weaning 
patterns and the risk of Xerophthalmia in 
Southern Malawi. American Journal of clinical 
Nutrition, (5)s 690-69“}.

Williams, C.D. (1963). "The story of Kwashiorkor"
courier of the International children's Centre. 
June 1963. World Watch Paper 13. Health:
Tne Family Planning Factor, World Watch Institute, 
Washington, June 1977.

Yamada,T. (1986). Casuality and innovations between 
fertility and infant mortality. Population 
reviews 30 (1 fit 2): 31-52.

Zerfas,J.A. (1975). The insertion tape; New circum­
ference tape for use in nutritional assessment 
American Journal of Clinical nutrition.
W T T T T 782-737. :

* Original not seen



APPENDICES



Name of 
Address

l- Relation­
ship with 
the head 
of the 
family

APPENDIX-I 
KERALA AGRICULTURAL UNIVERSITY 

DEPARTMENT OF HOME SCIENCE 
INTERVIEW SCHEDULE TO ELICIT INFORMATION REGARDING THE SOCIO-ECONOMIC 

CONDITIONS OF THE FAMILIES

the head of the family s Place of survey
, Block

Vil1age/Town/City
Community
Distance to the nearby city........kms.

Sex
M/F

Age
Yrs Mon­

ths

Mari­
tal
sta­
tus

Educational
level
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Details of housing conditions

1 a) Type of house

b) Type of roof
c) Structure of the 

house

One room/2 rooiV3-5/ 
6-3/8 and more
Thatched/Tiled/Concrete

Mud-built/brick built/ 
Thatched

2 Details of ownership
a) Staying in own house

b) Staying in rented 
house

c) If a portion is let 
out, rent received

Yes
No

Yes
No

: Rs........ /month

3, Other characteristics
a) Separate kitchen

b) Usage of different 
rooms In the house
1. Drawing room
2. Study room
3. Bed room
4. Store room

c) Source of drinking 
water:

Own well 
or own 
tap

d) Source of water for 
other activities

Own well 
or own 
tap

: Yes 
No

Public 
well or 
Public 
tap

Public 
well or 
public 
tap

Tank/ Nearby
river House

Tank/
river

Nearby
House



e) Lavatory facilities : Yes
No

if yes- Own latrine/Public iatrine/Open field

f) Drainage facilities : Yes
No

If yes, specify

Facilities for disposal 
of water : Yes

No

h) Electricity faciiities: Yes
No

i) Recreational facilities: Owns a Radio, T.V., Transister 

j) Transport facilities : Bicycle, f'otor-bike, Bus



No

1
2

3
4
5
6

7
8

9
10

11

Monthly expenditure pattern

Items Expenditure Spentmg money
Monthly Cash Kind

Food
Clothing
Shelter
Transport
Rent
Education
Entertainment
Health
Savings
Own expenses
Others



Details of the expenditure pattern of 
the family members who work outside

Details of food that is
eaten outside _ ..

Individuals ---- ■-- >--------- ■— ■---   Expendi­ture/day
Breakfast Lunch Tiffin Dinner



Details about the house wife

1. Age at menarche
2. Age at marriage
3. How long have you been married
4. Humber of children

1.
2.
3.
4.

5. How many times you became pregnant
1.
2.
3.

6. Do you have menstrual periods 
regularly : Yes/No

If no, did you take any remedy
7. Give reasons for the stoppage of 

menstrual cycle



Which Age Class Ailments
year of of during
after the study preg­
niarria- child nancy
ge

Place of delivery
Hos- At home At home 
pital with the with the 

help of help of 
mid-wife elderly 

women

With
the

Type of 
delivery

. i„ Nor- Ceea- 
unskilled mal rian
persons

Care after Care 
delivery durinc 

lacta­
tionYes 

If yes 
how 
long

NO
Yes
How If



1. Did any baby die
Yes
No

If yes, which baby

Reason

First
Second
Third
Fourth
Fifth

1. Diseases
2. Abortion How many tine 

Which month
3. Accident
4. Just after delivery
5. Still birth

2. After the death of the baby when did you have 
the next baby

3. Spacing between the death child and the previous 
child

4. Spacing between first and second child
One year 
Two year 
Three year

5. Spacing between second and third child
One year 
Two year 
Three year



6. Spacing between third and fourth child
One year 
Two year 
Three year

7. Rest periods after each delivery

Children Months

l II III IV

1st child
2nd child

S. Have you got any illness after each delivery
Yes
No

If yes,
Anaemia
Fatigue
Diarrhoea
Others

9. Does your child get any illness after birth
Yes
NO

If yes, which child (specify the illness)
1.
2.
3.



10. During illness do you visit any of the 
following health centres

If yes,

Yes 
No

1. Hospitals
2. Dispensary
3. Maternal and child Health Centre
4. Others

11. Do you visit any of the following Health Centres 
when your child is sick

Yes
No

If yes,
1. Hospital
2. Dispensary
3. Maternal and child Health Centro
4. Others

12. Do you used to go for work during pregnancy
Yes
No

If yes, upto which month do you work
6th month 
7th month 
8th month 
9th upto delivery



1. Mother
2. Sister
3. Elder children
4. Others

Details about family planning

1. From where did you get information about this

1. Books
2. Friends
3. Radio
4. Health Workers
5. X.V
6. Health programmes

2. What is your opinion about family planning
3. Have you adopted family planning measures

Yes
No

If yes, husband/you
If no, why didn't you adopt

13. Who will look after the baby at home



DEPARTMENT OF HOME SCIENCE 
VELLAYANI

Interview schedule to elicit information on food consumption 
and dietary pattern of the families

1. Serial No :
2. Name of the house wife:
3. Place of residence : .
4. Age :
5. Type of family :

a) Nuclear b) JointO
Small (1-4 members)
Large (5-10 members)
Very large (10 and more)

6. Religion
Hindu
Muslim
Christian
Others

7. Food habit of house wife
Vegetarian
Non-vegetarian

.APPENDIX-11
COLLEGE OF AGRICULTURE



S. Expenditure of food

Frequency of purchase  Pri- Percentage
Oc Ca­
sio 
nally

Itsms Daily Weekly Monthly Occa- ce ^ESiture

Cereals
Pulses
Leafy vegetables 
Roots and tubers 
Other vegetables 
Fruits
Milk and milk 
products
Fleshy foods
Nuts and oil 
seeds
Spices and condi­
ments
Others



9, Frequency of use of different food materials

Freauencv of use of food stuffs . .— -*---- *------------------------    - Occasio-
rooas Daily WEEKLY nally Never

Once Twice Thrice 4 
_________________________    times_______________

1. Cereals
2. Pulses and 

legumes
3. Roots and tubers
4. Other vegetables
5. Green leafy 

vegetables
6. Fruits
7. Milk and milk 

products
8. Me ax
9. Fish
10. Egg
11. Fat and oil
12. Sugar and jaggery
13. Bakery items



10. Daily meal pattern of the family

Items Preparations Time Quantity

1. Cereals
2. Pulses
3. Roots and tubers
4. Leafy vegetables
5. Other vegetables
6. Fruits
7. Milk and milk 

products
8. Meat
9. Fish

10. Egg
11. Fats and oils
12. Sugar and jaggery
13. Bakery items



Yes
No

If yes, give the following details of use of food items

Do you produce any food items in your home

Quantity Quantity used Quantity Profit
produced in home sold obtained

1. Cereals
2. Pulses
3. Green leafy 

vegetables
4. Fruits
5. Milk and milk 

products
6. Meat
7. Fish
8. Egg
9. Nuts and oil seeds
10. Sugar and Jaggery
11. Bakery items



II. Method of preparation for cooking

Vegeta- Roots Leafy
bles and vege- Fish Meat Reasons

tubers tables

1. Washing 
before cutting

2. After cutting

3. Cutting size 
Large 
Small

Ac Straining excess 
water



12. Methods employed for cooking

Foods ,-3oili-nq  Frying Stea- Baking Reasons
Absor- Strai- ming *
ption ning

1. Cereals
2. Pulses and 

legumes
3. Roots and 

tubers
4. Other vege­

tables
5. Fruits
6. Flesh foods
7. Egg
8. Milk and milk 

products
9. Others



13. Different methods of preservation of foods

Items Different methods Reasons

1. Cereals
2. Pulses
3. Leafy vegetables
4. Other vegetables
5. Milk
6. Meat
7. Egg
8. Fish
9. Others



14. Foods given during special condition

Condition Bre akf ast Lunch Dinner

Inf ancy

Pre-school period

School going 
children

Adolescent

Pregnancy

Lactation



15. Preparations in special occasions

Occasion Foods prepared Importance

Birth day
Marriage
Death
Festivals
Feasts
Others

16. In feeding whom do you consider the most important 
person in the family

Preference Individual Reason



17. Do you change your dietary habits during pregnancy 
and lactation : Yes

No
If yes, which of them

During pregnancy During Lactation
Items Foods Foods Foods Foods

f inclu­ avoi­ Reason inclu­ avoi- Reason
ded ded ded dsd

1. Cereals
2. Pulses
3. Green leafy 

vegetables
4. Roots and 

tubers
5. Other

vegetables
6. Milk and 

milk products
7. Fish
8. Nuts and oil 

seeds
9. Sugar and 

Jaggery
10. Fats and oils
11. Others



18. Do you breast feed your baby
Yes
No

19. Period of giving breast milk and other supplementary 
foods

Chil­
dren

Period
of
giving
breast
milk

Time
at
which
supple­
mentary
foods
started

Reasons for dis­
continuing breast 

milk
Other Rea­
rea- sons
sons

Dise- Occu- Tradi- Next 
ase pa tional child 

tion habits

for
delay
of
giving
weaning
foods

20. Do you take your child to work place
Yes
No

21. If yes, do you breast feed your baby at the working 
place yes

No



If yes, How many times?

22. If no, will any other family members feed 
your baby

Yes
No

If yes,
Mother
Sister
Elder children

23. Before going for work do you cook food for 
your baby

Yes
_ No 

If no,
Mother
Sister
Elder children

24. Are you satisfied with your baby's health

Yes
No



2 5 . When do you start breast feeding the new born baby

1st day 2nd day 3rd day
Children 12 hour j.s hour Other 12 hour 18 hour Other 12 hour 18 hour Other Reasons

_+h after time after after time after after time
birth birth birth birth birth



26. During the period of breast feeding did your 
child get any disease

Yes
No

27. Details of epidemics that had affected your 
child before the age of five years.

Children Small Cholera Jaundice Chicken Meas-
pox pox les



28. Do you change the dietary pattern of your child during this 
condition

If yes,

Yes
No

Chitdrrn Diseases Food Rea­ Food Rea­
Cholera Diarr- Chicken 

hoea pox
Jaun­
dice

Meas- Dysen- 
les try

items
inclu­
ded

sons items
avoi­
ded

sons

1.

2.
3.



29. Do you use medicines to cure these conditions
Yes
No

30. Do you give foods other than breast milk
Yes
No

If yes specify:
1. Ragi
2. Rice
3. Milk powders
4. Arrow root
5. Banana

31. What is your opinion about breast feeding
1. Good
2. Good only to unemployed mothers
3. Not good

32. Whax is the time interval of giving foods to a 
child

1. When the child cries
2. When the mother feels that 

the baby is hungry
3. After every 2 hours
4. After every 4 hours



33. When did you start giving other foods along 
with breast milk

Foods
Age of giving 
supplementary 
foods

Amounts 
given at 
one serving

How many 
times Reasons

1.

2.
3.

34. Do all the family members go out for work
Yes
No

35. 1. Do any supplementary feeding programme present
in vour locality

Yes
No
Not known

2. Do you participate in that
Yes
No

3. If yes, from where did you get information 
about this

4. Do you get any benefits1from this programme
Yes
No



If yes, what are the benefits you get from 
this programme

1. Food
2. Medicine
3. Immunization
4. Education

Does your child participate in this 
Yes 
No

If yes, what are the benefits they get
1. Food
2. Medicine
3. Immunization
4. Education

Ace you satisfied with these programmes 
Yes 
No

What is your opinion about this programme



FAMILY AND INDIVIDUAL FOOD CONSUMPTION SURVEY WEIGHMENT METHOD
APPENDIX-III.A

Name of the investigator 
Name of the head of the family 
Name of the subject 
Age of the subject

FOOD CONSUMPTION

Serial No
Address
Date

Name of
the meal Menu

Weight of 
total raw 
ingredients 
used by the 
family

(g)

Weight of 
total cooked 
food consumed 
by the family

(g)

Amount of 
cooked food 
consumed by 
the family

(g)

Raw equiva­
lents used 
by the 
individuals

(g)

1 2 3 4 5 6

Breakfast
Lunch
Tea
Dinner
Others



APPENDIX-III. B 
FAMILY DIET SURVEY - ONE DAY WEIGHMENT

Family No j Name of the Head of Date s
the family :

Village : District : State s

Age and sex composition of those who have 
parttaker the meal

Age Adult 12-21 9-12 7-9 5-7 3-5 1-3 Below Guest
1 (ages)

M
F

Cereals
1. Rice
2. Wheatflour
3. Ragi
4. Maida
5. Ravai
6. Others 
Pulees
7. Bengal gram
8. Black gram
9. Red gram
10. Soyabean
11. Green gram
12. Others
13. Leafy vegetables
14. Other vegetables



Roots and tubers
15. Carrot
16. Onion big
17. Beet root
18. Tapioca
19. Potato
20. Sweet potato
21. Yam
22. Others
Nuts and oil seeds
23. Cashewnut
24. Coconut,dry
25. Coconut fresh
26. Ground nut
27. Others
28. Spices and condiments 
Fruits
29. Amla
30. Apple
31. Banana,ripe
32. Lime and orange
33. Mango,ripe
34. Melon water
35. Papaya,ripe
36. Tomato,ripe
37. Others
Fish
38. Fish,fresh
39. Fish,dry



Other flesh foods

40. Meat
41. Chicken
42. Liver,goat
43. Egg, hen
Milk and milk products
44. Milk 

Curds
Butter milk

45. Skimmed milk, liquid
46. Cheese
Fats and oils
47. Butter
48. Ghee
49. Hydrogenated oil
50. Cooking oil
Other food stuff
51. Biscuit, sweet
52. Biscuit, salt
53. Bread, white
54. Sugar
55. Jaggery
56. Pappad
57. Sago
58. Toddy
59. Far ex
60. Amul



KERALA AGRICULTURAL UNIVERSITY
DEPARTMENT OF HOME SCIENCE 
VELLAYANI, TRIVANDRUM

Nutritional assessment schedule

State % District : Taluk :
Serial No: Family : Block :
Name of the child : Sex :
Name of the guardian/parent :
Occupation of parent :

Annual income :
Date of birth of child s Years
Source - Parent/Record :
ANTHROPOMETRY
1. Height :
2. Weight :
3. Arm circumference (upper) :
4. Lower arm circumference :
5. Head circumference :
6. Chest :
7. Knee-ankle :
8. Foot :

APPENDIX-IV

Village

Months



Clinical Examination:

Hair sparse 01 Tongue papillae atrophie 20
Discoloured 02 Papillae hypertrophic 21
Easily plucked 03 Pellagra 22
Moon face 04 Crazy pavement dermatosis 23
Parotid enlargement 05 Pigmentation at knuckles/

fingers/toes 24
Oedema 06 Phrynoderma 25
Emaciation 07 Koilonyehia 26
Marasmus OS Gums-spongy bleeding 27
Conjunctival serosis 09 Craneotapes 2S
Bitot’s spot 10 Ephiphyseal Enlargement 29
Corneal xerosis/Kerotomalacia

11 Beading of ribs 30
Corneal opacity 12 Knockknee/howlegs 31
Night blindness 13 Fronto-parietal boosing 32
Photophobia 14 Teeth caries
Anaemia 15 Teeth Mottled enamel 33
Nasolabial dyssebacia 16 Enlargement of spleen 3 4

Angular stomatitis 17 Enlargement of liver 3o
Cheilosis 18 soft-
Red S. raw 19 f Inn-

hard
Thyroid enlargement 37
Others 33



APPENDIX V

Haemoglobin cyanmethaemoqlobin method 

Principle

Haemoglobin is converted into cyanmethaemoglobin 
by the addition of potassium cyanide and ferricyanide.
The colour of cyanmethoaemoglobin is read in a photo­
electric calorimeter at 540 against a standard solution 
since cyanide has the maximum affinity for haemoglobin, 
this method estimates the total haemoglobin.

Reagent

Drabkin’s solution: Dissolve 0.05 g of potassium
cyanide, 0.2 g of potassium ferricyanide and 1 g of sodium 
bicarbonate in one litre distilled water.

Procedure

20 ml of blood one measured accurately from a 
haemoglobin pipetxe and delivered on to a Whatman No.l 
filter paper disc. The filter paper is air dried 
labelled and can be stored upto one week. The portion 
of filter paper containing the blood is cut and dipped 
in 5 ml, Drabkin's solution taken in a test tube. Wait 
for 30 minutes and mix the contents on a vertex mixture 
and take the readings.



Construction of standard curve

If the blood drawn from subject contain haemoglobin 
15g/d/after estimation then prepared them reference 
standards as follows;

1. Reference standard A
4 ml blood in 1000 ml Drabkin's reagent contain 
haemoglobin 15g/dl.

2. Reference standard B
300 ml of reference standard A + 200 ml of 
Drabkin's reagent contain haemoglobin 
concentration of lOg/dl.

3. Reference standard C

200 ml of reference standard A and 300 ml of 
Drabkin's reagent contain a haemoglobin con­
centration of 7.5g/dl.

Thus we have these reference standards at 
three levels of haemoglobin concentration. Use 5 ml from 
each standard whenever haemoglobin estimations are done.
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AbSIBAGT

A study on the effect of birth order and spacing 
on the nutritional status of rother and chila was con­
ducted among the agricultural labourers working in the 
Instructional farm. \ellayeni and also among other 
agricultural labourers working near the Vellayani Carpus.

Living conditions of the families w th loss weroers 
weie far better when compared to large families. As 
the family size increased the expenditure on various 
items decreased.

There was an inverse relationship between education 
of the mother and number of deliveries. With increased 
educational status of parents the rate of adoption of 
family planning measures was also found to be increased.

Regarding tne morta-ity rates of children with 
respect to birth order and birth spacing the results 
snowed that infant and neonatal mortality, still births 
and abortions were a ore in children with a birth interval 
below one year and these were more in first birth order 
children. Incidence of infectious diseases liko 
measles, respiratory uiseaso, diarrhoea, dysentry, cough



nice, fish, tapioca ana coconut were the main 
items m  their daily diet ana they purchased these 
fooa articles dail/ since they were daily wage earners.
.'So special foods ..ere given to physiologically vulnerable 
groups.

•’ajority of tha mothers breast fed for a period of 
1 to 2 years and early ,,eamig v.as observed due to .Sub sequent 
pregnane/, prolonged breast feeding was observe^ In 
onildren with core birth spacing.

All types of food groups were included in the daily 
diets of mothers and children of snail families but 
only in insufficient quantities. Nutrient consumption 
was also higner in the members oi small families when 
compared to large sized families.

ihere was a positive coirelation between birth 
spacing and nutritional status of children, arid a negative 
correlation between nutritional status and oirth orde_.
In the case of mothers, as the birth spacing increased 
body weight was also found to increase significantly.

chicken pox, jaundice etc. were found to be core among
closely spaced children.



Ine body weight was Tound to be decreasing in coiners 
with aore number of deliveries. Deficiency syri.tor.<s 
were found to bo rsore in mothers with closely spaced 
children and with rorc rrerber of deliveries. linil-rly 
the ranifes tation of deficiency synptoms were core 
acong closely spaced children and also arong high birth 
order children.

. revalence of anaet.ia in Bothers and children was 
also high when birth interval decreased and also when the 
nn ber of deliveries of tne Bothers and birth order of 
the children increased.




