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ABSTRACT

Background The growth rate of Indonesian infants beyond six
months of age declines compared with that of the international
reference population.

Objective This study aimed to describe the pattern of nutritional
status among breastfed children and their intake of energy, pro-
tein, and zinc from complementary foods in Purworejo District, Cen-
tral Java, Indonesia.

Methods The study was a cross sectional survey drawing breastfed
children under 24 months old from a well-defined population. Chil-
dren with a history of prematurity or low birth weight were excluded.
Anthropometrical measurements were collected. Intake of comple-
mentary food was assessed using 24-hour recall. Analysis of nu-
tritional intake was only performed in 11-23 month-old children.
Results Of 577 children enrolled, the prevalence of underweight,
stunting, and wasting were 8.1%, 8.8%, and 4.6%, respectively.
The prevalence of undernutrition increased with age. There was
no association between frequency of breastfeeding during 24 hours
in the second year of life and the nutritional status. The average
intake of energy, protein, and zinc from complementary foods was
very low i.e., 30%, 45%, and 5% of the Indonesian recommended
dietary allowance (RDA), respectively.

Conclusion The prevalence of undernutrition in breastfed chil-
dren increases with age. The breastfed children beyond 11 months
of age in Purworejo District need sufficient density of nutrients from
complementary foods. [Paediatr Indones 2005;45:31-39].
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ndernutrition is a problem in many

developing countries contributing to an

estimated 54% of child deaths.! The

causes of undernutrition are complex and
multifactorial; one of it is inadequate feeding. The main
food of young children is breastmilk and complementary
foods. Recently, an association between prolonged
breastfeeding and malnutrition has been reported. The
growth rate of breastfed infants declines after 6 months
of age,>* and continuation of breastfeeding beyond 18
months old increases the risk of stunting.” Further
evidence reveals that undernourished children tend to
be weaned older than other children.® Thus, prolonged
breastfeeding is a response to poor growth.” However,
faltering in growth is most evident during the age period
in which complementary foods are given, which is
probably inadequate.®” Moreover, breastfed children
tend to decrease their intake of breastmilk when given
complementary foods.!°
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According to UNICEE 65% of children in Indo-
nesia are still breastfed at the age of 20-23 months.!!
The prevalence of underweight, stunting, and wasting
in children under five years of age are still relatively high,
i.e., 34%, 42%, and 13%, respectively.!! The WHO rec-
ommendation stated that the older the child, the more
nutritious the complementary food should be.!? Gener-
ally, in developing countries, complementary foods are
given insufficiently.!> The inadequate density of comple-
mentary foods may cause undernutrition in young chil-
dren. There is also lack of information concerning how
sufficient complementary foods should be for breastfed
infants, qualitatively and quantitatively.

In Central Java, Indonesia, childhood malnutri-
tion is a public health problem. Stunting reportedly
affects 40% of under-five children.!# Breastfeeding is
common and of long duration, but exclusive
breastfeeding is rare and complementary foods, mostly
plant-based, are introduced early. The plant-based diet
contains little animal protein and low amounts of zinc,
which places the infants at high risk of suffering from
macro- and micronutrient deficiencies.!>1¢ This study
aimed to determine the pattern of undernutrition in
breastfed children and their intake of energy, protein,
and zinc from complementary foods in Purworejo Dis-
trict, Central Java, Indonesia.

Methods
Study design and eligibility criteria

This was as a cross-sectional study carried out within a
surveillance project of the Community Health and
Nutrition Research Laboratories (CHN-RL) Gadjah
Mada University. The study was conducted from
September to December 1997 in Purworejo, an
agricultural district in the southern part of Central Java.

Children aged less than two years who were
breastfed in the period of the study were included.
Children were excluded if they were born prema-
turely as defined by the mothers, had low birth
weight, or had insufficient growth data.

Sampling methods and sample size estimation

A two-stage cluster sampling was done to obtain a
sample of household representatives of the study area.

The sample size corresponded to approximately 10%
of the population. The sampling frame for the first stage
consisted of approximately 20% of census enumeration
areas of the 1990 census. The frame for the second stage
was the list of households in each enumeraton area, as
used in the 1993 agricultural census. The sample was
proportionate to the size of each area.

Subjects were recruited through the surveillance
system. They were classified into the following age groups:
0-1, 2-3, 4-5, 6-8, 9-11, 12-17, and 18-23 months. The
classification was based on the protocol for the comple-
mentary feeding study i.e., types, composition, and con-
sistency of foods usually consumed by each age group.
Approximately 100 children for each group were ran-
domly selected from each enumeration area (Figure 1).

Data collection

Subjects were visited every three months while data about
vital statistics, demographics, and health were collected
using a pre-coded questionnaire and a blank paper. Five
trained field workers, all were high school graduates,
interviewed the respondents (households). The following
information was collected for each child, i.e., the identity
of the child, anthropometric data (body weight and
length), and 24-hour dietary recall for children aged more
than 6 months.

Anthropometric measurements

Body weight was measured twice in naked condition,
using a standard hanging Salter® Scale (UK) or a
Seca® Digital Scale (Germany); its average rounded
to the nearest 0.1 kg. Body length was measured three
times in recumbent position (crown to heel) using a
local-made wood length-board with a rigid head board
and a sliding foot-piece. The average of the three
measurements, rounded to the nearest 0.1 cm, was
recorded. All equipments were standardized according
to WHO recommendations. The measurements were
conducted on the same day or at least within one week
of the interview. The interview and anthropometric
measurements were done at the respondent’s house.

Dietary analysis

The 24-hour dietary recall was used to obtain
information on dietary intake. Caregivers who fed
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PURWOREJO DISTRICT
(N=729.825 persons)

Random cluster

sampling

20% of census enumeration areas

Random selection from the list

of households

SURVEILLANCE POPULATION
(n=15,000 households)

CHN-RL SURVEY

Children under two years of age divided into 7 age groups
(approximately 100 children in each group)

SAMPLE OF THE COMPLEMENTARY FOOD
SURVEY (n=717)

—_ Excluded: premature, LBW,

non-breastfed children

(n=597)

BREASTFED CHILDREN

T

Excluded: insufficient

growth data (20)

SAMPLE OF THE STUDY (n=577)

Ficure 1. SAMPLING PROCESS

the child and/or prepared the food were
interviewed to determine the amount of individual
ingredients consumed from a homogenous recipe,
the amount of each food item in the recipe, the
total quantity of the recipe, and the amount of
the recipe consumed. If the recipe was not
homogenous, then the amount of each food item
consumed was estimated separately. A set of

common household measurements (cups, glasses,
bowls, spoons, etc.) were used to estimate the
amount of food items contained in a recipe and/
or consumed. A volumetric measurement was also
used to estimate specific quantities, and a diet
balance scale was used to estimate the amount of
solid food items. If necessary, food models were
used to assist recalls. In addition, one child from
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each age group greater than 6 months was
observed on a second occasion (at least two days
after the recall) to estimate intra-individual
variability in nutrient intake. Since the second
year of life brings the most inconsistent results in
nutritional status,®!3 this analysis was only
performed in children aged 11-23 months. The
study was approved by the Ethics Committee of
Gadjah Mada University, Yogyakarta, Indonesia.

Data analysis

Field supervisors monitored the quality and
completeness of data. Ten percent of the households
were randomly selected for spot-checking and
rechecking of the data contents. Field supervisors
also edited and cross-edited the questionnaires, and
in case of incomplete data, also visited the
households.

Nutritional status was expressed as z-score. It was
also dichotomized into underweight and not under-
weight, stunted and not stunted, wasted and not
wasted. The age groups were categorized into 0-5
months, 6-11 months, and 12-23 months. The fre-
quency of breastfeeding was classified into 2 groups i.e.,
less than 8 times a day and 8 times or more a day. Pa-
rental education was categorized into education for 9
years or less and more than 9 years. Mother’s occupa-
tion was categorized into housewife or working outside
the house, while father’s occupation was categorized
into unemployed or employed.

Data were entered using dSurvey (dSurvey,
a survey research system, 1989). Energy, protein,
and zinc content of consumed foods were calcu-
lated using the International Minilist Database.
Anthropometric indices (weight-for-age, height-
for-age, and weight-for-height) were converted to
z-scores of the WHO-NCHS reference population
using EPINUT (Epi Info 6, Center for Disease
Control, USA).

Analyses were performed to determine the in-
fluence of age and sex on the outcome variables.
Bivariate correlation was performed to see the as-
sociation between the frequency of breastfeeding
and nutritional status in the second year of life.
The analyses were performed using Statistical
Package for Social Science (SPSS) software ver-
sion 9.0 for Windows.

Results

There were 717 children aged 0-23 months randomly
selected by age groups (0-1, 2-3, 4-5, 6-8, 9-11, 12-
17, 18-23 months) from the surveillance. More
children from the 0-5 month age group were selected
compared to those from the 6-11 and 12-23 age groups.
Children born prematurely, those with low birth
weight, and those not breastfed were excluded, leaving
597 children. Another 20 children were excluded due
to insufficient growth data.

Baseline characteristics

The baseline characteristics of the subjects and their
parents are presented in Table 1. Mothers were mostly
housewives (72.3%), followed by farmers (14.0%). The
average age of mothers was 29.4 (SD 5.5) years.

Anthropometrical status

Anthropometrical status was stratified by age group
and sex. The mean z-scores for weight-for-age, height-
for-age, weight-for-height of breastfed children
decreased significantly by age (p<0.05). There was
no growth difference in terms of z-scores between boys
and girls (Table 2). The lowest prevalence of
undernutrition, defined either as underweight, stunted
or wasted, was found in the youngest age group, and
the prevalence increased with age (Table 3).

Table 3 depicts that the prevalence of under-
weight increased with increasing age, i.e., 1.0% in
0-5 months of age, 4.8% in 6-11 months of age, and
26.5% in 12-23 months of age. A similar trend was
also noted on the prevalence of stunted and wasted
children.

There was no correlation between the frequency
of breastfeeding in 24 hours during the second year of
life and nutritional status, with rho Spearman’s coef-
ficient correlation of —0.08, -0.05, and -0.03 for weight-
for-age, height-for-age, and weight-for-height, respec-
tively (Figure 2).

Complementary food in breastfed children
aged 12-23 months

Breastfed children aged 12-23 months had low
intake of complementary food, however the
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TABLE 1. THE BASELINE CHARACTERISTICS OF THE SUBJECTS (N= 577)

Characteristics N %
Age
0-5 months 275 47.6
6-11 months 166 28.8
12-23 months 136 23.6
Sex
Male 276 47.8
Female 301 52.2
Growth status
Underweight (W/A <-2SD) 47 8.1
Stunted (H/A <-2SD) 51 8.8
Wasted (W/H <-2SD) 27 4.6
Frequency of breastfeeding
Less than 8 times a day 50 8.7
Parents' formal education
Mother's education >9 years 213 36.9
Mother's education <9 years 364 63.1
Father's education >9 years 156 27.0
Father's education <9 years 421 73.0
Mother's occupation
Housewife 417 72.3
Working outside the house 160 27.7

TABLE 2. MEAN Z-SCORE FOR WEIGHT-FOR-AGE, HEIGHT-FOR-AGE, AND
WEIGHT-FOR-HEIGHT BY AGE GROUPS AND SEX

Variable WAZ HAZ WHZ
Mean (SD) Mean (SD) Mean (SD)

Age group*

0-5 months 0.2 (1.0) 0.1 (1.1) -0.1 (1.0)

6-11 months -0.6 (1.0) -0.4 (1.1) -0.4 (1.1)

12-23 months -1.5(0.8) -1.3(1.1) -0.9 (1.0)

Sex**

Male -0.4 (1.2) -0.3 (1.3) -0.3 (1.1)

Female -0.5 (1.1) -0.4 (1.2) -0.3 (1.0)

WAZ: weight-for-age * ANOVA for difference between age groups, p<0.05
HAZ: height-for-age ** ANOVA for difference between sexes, p>0.05

WHZ: weight-for-height

TaABLE 3. PREVALENCE OF UNDERNUTRITION IN BREASTFED CHILDREN BY AGE GROUP

Age Underweight (n=47) Stunted (n=51) Wasted (n=27)
N % N % n %
0-5 months 3 1.0 6 2.2 5 1.8
6-11 months 8 4.8 10 6.0 9 5.4
12-23 months 36 26.5 35 25.7 13 9.6

calculation did not include the amount of
nutrient intake from breastmilk. The average
energy intake from complementary food was less
than 50% of the Indonesian recommended
dietary allowance (RDA), and zinc intake was less

than 10% of RDA, while protein intake of
complementary food was approximately 50% of

RDA. The nutrient intake data was highly skewed
(Table 4).

Median values were presented to estimate the
central tendency of the complementary food. There
was no information about missing data regarding
food intake. The average complementary food in-
take in undernourished children (underweight,
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FREQUENCY OF BREASTFEEDING DURING 24 HOURS

FIGURE 2. BIVARIATE CORRELATION BETWEEN NUTRITIONAL STATUS (WEIGHT FOR
HEIGHT) AND FREQUENCY OF BREASTFEEDING IN BREASTFED CHILDREN AGED 12-

23 MONTHs (N=136)

stunted, and wasted) was lower than that of well-
nourished ones (Table 5), although it was not sta-
tistically significant.

Discussion

Several limitations of this study should be noted. The
study sample was a sub-sample of the main study of
complementary feeding in children under two years
old conducted by CHN-RL. Of the 717 children in
the sample study, we used 577 children after excluding
non-breastfed, premature, low birth weight, and those
with insufficient growth data. After deciding to use a
cluster random sampling, the number of subjects in
each group of study sample was estimated to be 100
children. This estimation brought the distribution of
children’s age to be unequal; more children under six
months of age were selected. The small sample size
decreased the precision of the study.

Due to the cross sectional nature, we only col-
lected dietary information once. Taking dietary his-
tory using the 24-hour recall method is simple, but a

single measurement of feeding may associate poorly
with the true dietary history of the child until the age
of the interview. However, these limitations are com-
pensated by several advantages of the CHN-RL sur-
veillance system. The ages of children were known
with precision. Also the anthropometric measurement
and the 24-hour dietary recall were collected in a re-
producible way.

The prevalence of underweight, stunting, and
wasting in breastfed children below 24 months of age
is lower compared to that of undernutrition in under
five year olds from the same area reported by the Min-
istry of Health in 1999 i.e., 28%, 32%, and 10%, re-
spectively.!” The difference in prevalence is probably
related to the fact that more undernourished children
came from both breastfed and more non-breastfed
children of under five years. It is probably due to
breastfeeding which protects these children from suf-
fering undernutrition.!® Another possibility could be
that they were fed inadequately in quantity and qual-
ity of the foods. This study also shows the prevalence
of breastfed children which increases with age. This
pattern is similar to the pattern of growth in breastfed
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TABLE 4. CALCULATED INTAKE OF ENERGY, PROTEIN, AND ZINC FROM 24-HOUR DIETARY RECALL IN
BREASTFED CHILDREN AGED 12-23 MONTHs (N=136)*

Energy (% of RDA) Protein (% of RDA) Zinc (% of RDA)

Kcal % RDA G % RDA Mg % RDA
Mean 514.95 41.20 15.47 67.27 1.77 7.69
Standard Deviation 421.27 23.60 15.62 67.90 1.88 8.16
Median 374.00 29.92 10.40 45.22 1.11 4.83
Minimum 20.00 1.60 0.30 1.30 0.00 0.00
Maximum 2600.0 208.00 93.40 406.09 11.30 49.13

*Missing data=5

TABLE 5. MEDIAN INTAKE OF ENERGY, PROTEIN AND ZINC FROM 24-HOUR DIETARY RECALL IN BREASTFED

CHILDREN 12-23 MONTHS OF AGE STRATIFIED BY NUTRITIONAL STATUS

Underweight Stunted Wasted
Yes (n=32) No (n=94) Yes (n=29) No (n=97) Yes (n=9) No (n=117)
Energy (kcal) 301.50 379.00 328.00 383.00 372.00 503.00
Protein (g) 40.43 46.96 43.26 47.39 44.35 45.65
Zinc (mg) 3.96 5.13 4 5.13 4.48 4.85

children in other studies.2>! These studies empha-
sized that it was not breastfeeding per se which caused
the growth faltering in prolonged breastfed children,
rather that malnourished children were breastfed
longer than their non-malnourished peers.”2° More-
over, this study also reveals that there was no correla-
tion between the frequency of breast-feeding and the
nutritional status of the children over one year of age.
The possible explanation is that breastfeeding is not
the main cause of the undernutrition. Breastfeeding
alone is not enough to satisfy the physiological require-
ment to maintain the growth of the child, adequate
nutritious complementary food must be added in older
children.!? Poor complementary feeding among
breastfed children is an important risk factor for mal-
nutrition,?! the density of the complementary foods
are also an important role. The study demonstrates
that the average intake of complementary food in
children 12-23 months of age were below the Indo-
nesian RDA. For children beyond 11 months of age,
complementary foods have an important role in
supplementing nutrients provided through the
breastmilk. The proportion of energy intake of comple-
mentary food should be larger than that of breastmilk
at that age.?3 Lack of nutrient intake from comple-
mentary food will have an obvious impact on the
growth of children beyond 11 months of age.

In general, breastmilk consumption and energy
intake from breastmilk decreases after 8 months of age.

However, regardless of the quantity of breastmilk in-
take, we find evidence that the intake of complemen-
tary foods in children beyond 11 months of age was
very low compared to the RDA. In the following dis-
cussion, we describe the rough calculation of specific
nutrient intake consumed by the children beyond 11
months of age. As WHO used the amount of nutrient
intake from breastmilk to define the requirement of
nutrient intake from complementary foods at different
ages, ! this following calculation also uses the reference
of nutrient intake from breastmilk to estimate the total
amount of nutrient intake of children beyond 11
months in this population. What is already known is
that energy intake from breastmilk is on average be-
tween 300 and 350 kcal/d at 11-23 months.? To meet
energy requirements, the estimated energy need from
complementary foods is at least 750 kcal/d at 12-23
months, depending on the amount of breastmilk con-
sumed.?®> A previous study conducted in the same area
implied that the average energy intake from breastmilk
in children 12-23 months of age was 397 kcal/d.’> Ac-
cording to the Indonesian RDA, the need of energy
intake in children aged 11-23 months is 1250 kcal/d.24
Assuming that the energy intake from breastmilk is 350
kcal/d and the median energy intake from complemen-
tary foods is 374 kcal/d giving a median total energy
intake of some 724 kcal/d, the children in our study
have energy consumption below 60% of the Indone-
sian RDA. Also, according to the Indonesian RDA,
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the necessary protein intake in children 12-23 months
of age is 23 g/d,** whereas the previous study in the
same area mentioned that the children 12-23 months
of age received 5.7g protein per day from breastmilk.!®
Assuming that the protein intake from breastmilk is
5.7 g/d and the median protein intake from comple-
mentary foods is 10 g/d giving a total protein intake of
16 g/d, the children in our study had protein consump-
tion below 70% of the Indonesian RDA. The neces-
sary zinc intake per day for children 12-23 months of
age is 10 mg/d.?* From breastmilk, the child 12-23
months of age is able to obtain an average of 0.76 mg/
d.> Assuming that the zinc intake from breastmilk is
0.76 mg/d and the median zinc intake from comple-
mentary foods is 1.11 mg/d giving a total zinc intake of
about 2 mg/d, the children in our study had zinc con-
sumption below 20% of the Indonesian RDA.

The number of children who were breastfed less
than eight times per day was low (8.7%) and the fre-
quency of breastfeeding in the second year of life
had no association with the nutritional status. But it
should be noted that the study did not assess the
children’s effectiveness in sucking the breast. Hence,
the possibility of sucking ineffectively among chil-
dren beyond a year of age is still a factor that may
influence the total amount of their nutrient intake.
Nevertheless, even though the study did not assess
the total amount of breastmilk intake, it is suggested
that the problem should be focused on how well the
complementary foods are given in breastfed children.
Unfortunately, we used a simple design in our study,
thus we have limitations on the recall of dietary his-
tory. One dietary recall does not reflect the real his-
tory of the of the child’s complete feeding. It prob-
ably will reflect the real history of the feeding pat-
tern if dietary recall is followed using longitudinal
study. At any rate, the rough pattern of complimen-
tary feeding can be used as a baseline figure describ-
ing complementary feeding in Purworejo. The aver-
age nutrient intake from complementary foods of
children with undernutrition in this study was lower
than that of nutrient intake in children without un-
dernutrition. Thus, in order to obtain normal growth,
children in this study area should be fed more nutri-
tious foods.

Another result of this study shows that the
prevalence of underweight and stunting in children
12-23 months old was higher than the prevalence

of wasting at the same age, indicating that these
children suffered from a more chronic state of un-
dernutrition. In this population an increase in the
prevalence of stunting may indicate poor socioeco-
nomic condition.?? It is probably due to the feed-
ing practice using lower density complementary
foods in Purworejo District which occurred for a
long period of time. This represents a public health
problem which deserves attention. Improving the
socioeconomic conditions will influence the feed-
ing practice in that population. Programs that pre-
vent malnutrition and multi-sectoral collaboration
should be addressed in order to improve the child
health condition.

In summary, this study shows that breastfed chil-
dren children at the age of 12-23 months were most
likely to develop undernutrition compared to those <12
mo. In those 12-23 mo children there is no association
between frequency of breastfeeding and nutritional sta-
tus. However, this study did not assess how effective
the children suck the breast. It may influence the total
amount of nutrient intake. Moreover, the intake of
complementary foods in the second year of life of the
study subjects was below the Indonesian RDA, hence,
in order to prevent growth retardation, promotion of
nutritious and high density complementary foods should
also be emphasized as well as breast-feeding, especially
in children 12-23 months of age. The importance of
adequate complementary feeding in the second year of
life needs to be stressed in nutrition education programs.
The intervention should focus on counseling the moth-
ers which should be done each time a mother visits a
health care system. Integrated Management of Child-
hood Illness (IMCI) may present a good way to achieve
this; aside from guiding the management of ill children,
it also covers how to counsel mothers on feeding prob-
lems in children.!
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