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INTRODUCTION

The most cost effective intervention to reduce infant
mortality in developing countries like India would be
appropriate infant feeding .Estimated reduction of in-
fant mortality by promoting exclusive breastfeeding is
13% [1].In developing countries feeding practices are
of public health importance because of risk of diarr-
hoeal diseases from contaminated complementary
food and malnutrition from delayed introduction of
complementary food. Stunting gradually increases as
introduction of complementary food is postponed to
age 26 months and in India about 47% of children are
introduced of complementary food at age =6 months
[2].The present study was conducted to estimate the
age at introduction of complementary food and factors

affecting it.

OBJECTIVES

To estimate the age at introduction of complementary
food and some sociodemographic and reproductive

factors affecting it.

V M Holambe!, N A Thakur2

ABSTRACT

Introduction: Late introduction of complementary food is associated
with malnutrition and in India about 47% of children are given comple-
mentary food at age 26 months. The present study was conducted to es-
timate the age at introduction of complementary food and factors affect-
ing it.

Aim and objectives: To estimate the age at introduction of complementa-
ry food and some socio-demographic and reproductive factors affecting
it by Kaplan-Meier survival analysis.

Methodology: This was a cross sectional study conducted in Govern-
ment Medical College, Latur (Maharashtra, India) during 1stMay 2013 to
30thJune 2013. The study population consisted of 197 mother-infant pairs
attending the Immunization Clinic. Data was collected by direct inter-
view using predesigned and pretested questionnaire. The data was ana-
lyzed using Kaplan Meier procedure. Informed consent was taken from
all the study subjects.

Results: Out of the 69 infants in whom complementary food was intro-
duced, 32(46.38%) were given it at appropriate age and 37 (53.62%) were
late. Age of mother, parity and education of mother were significantly
associated with delayed introduction of complementary food.

Conclusion: There was a definite delay in starting complementary feed-
ing. Late introduction of complementary food is associated with maternal
age, education and parity.

Key words: Delayed introduction of complementary food, Kaplan Meier
analysis, Maternal factors, Survival analysis.

METHODOLOGY

This was a cross sectional study conducted in Immu-
nization Clinic of Government Medical College, La-
tur(Maharashtra, India). With EBF prevalence of 53%,
sample size of 151 was calculated by using the formula
for cross-sectional studies. The confidence level of 95%
and power of 85%, i.e 5% of alpha error and 15% of
beta error was considered while calculating sample
size. The study was planned with purposive sampling.
All the mothers attending immunization OPD with
their infants (age of baby <12 months) during 1st May
2013 to 30th June 2013 were included in the study.
Thus, the final sample size was 197 mother-infant
pairs. Informed consent was obtained from mothers.
Response rate was 100%.Resident doctors personally
interviewed the mothers of infant.

Structured questionnaire was used as a tool for data
collection. The questionnaire included sociodemo-
graphic data like age of mother, education and occu-
pation of parents, socioeconomic status and some ob-
stetric factors like age at marriage, parity and spacing.
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The mother was asked about the breastfeeding prac-
tices. If the mother was not exclusively breastfeeding
to her infant (i.e. partially breastfeeding), the age at
introduction of complementary food was noted in
complete months.

Dependent variable in the study was cessation of ex-
clusive breast feeding. Individual independent va-
riables i.e. sociodemographic and reproductive factors
were transformed to categorical data and analyzed by
Kaplan Meier method.

Ethical clearance was obtained from local institutional
ethical committee.

RESULTS

Out of the 197 infants 101(51.27%) were males and 96
(48.73%) were females. The median age of infants was
4 months with range from 1 day to 12 months. The
mean age of mothers was 24.17 years (SD=3.60
years).Majority of the parents had at least secondary
school education with one fourth of the mothers and
one third of the fathers having education upto gradua-
tion and above. 91.37% mothers were housewives
while main occupation of fathers was clerical/shop
owner/farmer (32%) followed by unskilled labourers
(25%).Majority of the families belonged to class IV So-
cioeconomic status (44.66%) by Modified Kuppuswa-
my’s Classification. 17% of the mothers were married
at <18 years of age. More than half of the mothers
(58.37%) married between the age of 18-21 years. Of
the 197 study subjects, 103 (52.28%) were primiparous
and 94 were multiparous (47.72%).

Out of the 197 infants,128 (64.98%) were censored cas-
es i.e. they were exclusively breastfed at the time of
interview; while in 69 (35.02%) infants event of interest
had occurred i.e. complementary feeding was started .

Table 1: Means and Medians for Survival Time

Table 1 shows the mean and median survival time.
The mean and median survival time for exclusive
breastfeeding was 6.946 and 7.000 months respective-
ly. It represents skewness of the given data.

In present study, as duration of exclusive brestfeeding
was time to event data, we have used Kaplan Meier
test which is a non parametric test to describe such
data. Kaplan Meier test describes the survivorship of
study population with graphical presentation. Com-
parison between two groups is added advantage of
the curves obtained by Kaplan Meier test.

Figure 1 shows the Kaplan-Meier survival estimates
for the duration of exclusive breastfeeding. All the in-
fants were exclusively breastfed up to 6 months, thus
fraction surviving before 6 months is 100% as seen in
the graph. Majority of the censored cases are seen be-
fore this period. At 6 months of age 32 mothers had
started weaning. Thus the first “step” of the Kaplan-
Meier curve is seen at 6 months. The subsequent
“steps” in the curve represent the occurrence of final
event. i.ecomplementary food was started which is
seen at 7 and 8 months. Out of the 69 infants in whom
complementary food was started, 32(46.38%) were
started at appropriate age and 37 (53.62%) were late.

To find association of time of introduction of comple-
mentary food with various variables, analysis was re-
stricted to the 69 infants in whom complementary
food was started. Age of mother, parity and education
of mother were significantly associated with delayed
introduction of complementary food (Table 2). The
Kaplan Meir survival curve showed significant associ-
ation of delayed introduction of complementary food
with age of mother, parity and education of mother as
evident in figure 2-4.

Mean? Median
Estimate  Std. Error ~ 95% Confidence Interval Estimate ~ Std. Error ~ 95% Confidence Interval
Lower Bound Upper Bound Lower Bound Upper Bound
6.946 113 6.725 7.167 7.000 179 6.649 7.351
a. Estimation is limited to the largest survival time if it is censored.
Table 2: Odds ratio of sociodemographic variables on cessation of exclusive breastfeeding
Wald Sig. OR 95% C.Lfor OR
Lower Upper
Step 1a ageofmother(1) 3.979 .046 261 .070 977
educatioofmother 1.851 .604
educatioofmother(1) 127 721 1.789 .073 43.828
educatioofmother(2) 1.453 228 2.614 548 12.467
educatioofmother(3) 015 .903 1.092 264 4514
educationfather(1) 1.757 185 .360 .080 1.630
occupationmother(1) 226 .634 .695 155 3.116
SES 1.062 786
parity(1) 3.383 .066 3.424 922 12.710
Constant 317 574 1.821
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Figure 1: Kaplan Meier Curve of exclusive breast
feeding
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Figure 2: Comparison of age of mother with delayed
introduction of complementary food
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Figure 3: comparison of education of mother with
delayed introduction of complementary food
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Figure 4: comparison of parity with delayed intro-
duction of complementary food

DISCUSSION

The primary reason for high rates of malnutrition in
India is notpoverty but the behaviors of delayed initia-
tion of breastfeeding, early introduction of water and
liquids, and delay in complementary feeding results in
a period of “perpetual hunger for the child [3].

Children for whom weaning was started at the rec-
ommended age of 4-6 months were found to be signif-
icantly less malnourished on anthropometric mea-
surements as compared to the other set in which
weaning was started at an earlier or later age [4].

Although there are many reasons for the delay in in-
troduction of complementary foods including income
level and education, beliefs can influence the timing.
One study of poor families in five states reported that
mothers delayed weaning because they perceived that
the child is not interested [5].

The ‘start time” is when breastfeeding starts i.e. at birth
of a child and event of interest is ‘end of exclusive
breastfeeding’ i.e. when complementary food is intro-
duced and breastfeeding becomes partial if continues.
Thus the women reporting continuation of exclusive
breast feeding on the date of interview were consi-
dered as censored cases.Presence of censored data
makes the conventional statistical techniques inappro-
priate. A statistical technique useful for such situation
is survival analysis, which is a method of estimating
time to event data in the presence of censored cases.
Because of censored cases in present study Kaplan-
Meier survival analysis would be the appropriate me-
thod.

Dependent variable in the study was cessation of ex-
clusive breast feeding. Individual independent va-
riables i.e. sociodemographic and reproductive factors
were transformed to categorical data and analyzed by
Kaplan Meier method. The study variables included
were age of mother, education and occupation of par-
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ents, socioeconomic status, age at marriage, parity and
spacing.

In the present study, it was observed that out of the
197 infants, 128 (64.98%) were exclusively breastfed at
the time of interview; while in 69 (35.02%) infants
weaning was started. Out of the 69 weaned infants,
32(46.38%) were weaned at appropriate age and 37
(53.62%) were weaned late. Early weaning was not ob-
served in the study.

Aggarwal A et al [6] noted that; Out of the 200 moth-
ers, only 35 (17.5%) had started complementary feed-
ing at recommended time i.e. 6 months of age. In 154
(77%), complementary feeding was delayed and 32
(16%) had not started CF at the age of 2 years.In the
study from tea garden workers of Assam [7], introduc-
tion of complementary feedings was generally de-
layed. Out of the 48 infants aging =7 months 18
(37.5%) were exclusively breastfed.In a study from
Vadodara by Bhavesh V et al [8], nearly 30% mothers
were continuing exclusive breast feeding beyond 6
moths, which is not desirable (19.10% for 7 months
and 11.00% for > 7 months).While delayed weaning
rate of 7.89%, 9.67% and 16% was observed in Nagpur
[9], Bijapur [10] and Lahore [11] respectively.

In the present study; age of mother, parity and educa-
tion of mother were significantly associated with de-
layed weaning.Similar findings were reported by
study from Lahore that delayed commencement of
weaning had a statistically significant relationship
with education, occupation, income of the family, pari-
ty of mothers and also large family size (p=<0.05)
[11].Patrice L et al in their review has stated that the
median age at introduction of complementary foods
does not vary by urban/rural residence but does vary
by education level of the mother, dropping when she
has some primary education [12].

CONCLUSIONS

In the present study there was a definite delay in start-
ing complementary feeding.

Late introduction of complementary food is associated
with maternal age, education and parity.
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