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Abstract— Malnutrition in children under five years remains a
serious public health problem. Medan city as the capital of the
province of North Sumatera has the highest case of severe
malnutrition compared to 32 districts/cities. Whereas the Medan
City Health Office has made efforts maximally to reduce the
number of severe malnourished. This study aimed to determine
factors influenced the incidence of malnutrition in the Medan
City by using unmatched case-control design. The sample
consisted of 101 cases of children under five suffering from
malnutrition recorded in Medan City Health Office during the
month of May 2013 and 101 children under five did not suffer
from severe malnutrition who lived closed to the cases.
Malnutrition was determined by using the indicator weight-for
height below -3 deviation standard of the WHO-NCHS. Data
were collected by interviewing children under five’s mothers
directly and analyzed using multiple logistic regression. The
result showed the factors that play a role together in the
incidence of malnutrition in children under five in City of Medan
were food intake (OR = 2.51, 95% CI 1.39 - 4.55), caring pattern
(OR =1.89, 95 % CI = 1.06 - 3.39) and health services (OR =
1.87, 95% CI 1.03 - 3.40). It was expected that mothers should
pay attention and provide food with varied menu that children’s
nutrition needs fulfilled and improve caring patern.

Keywords— Malnutrition, under five children, food intake,
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I. INTRODUCTION

Malnutrition in children under five years old
remains a serious public health problem that needs
attention, especially malnutrition in developing
countries. Malnutrition due to micronutrient
deficiencies in children under five years adversely
affect the health, motor development and growth of
children under five [1]. Malnutrition among
children is also associated with decreased function
in adult life, decrease work capacity and
productivity of the economy [2], [3].

In 2011 the five countries who have children
under five years old who suffer stunting were India
(61.7 million), Nigeria (11 million), Pakistan (9.6
million), China (8 million) and Indonesia (7.5
million) [4]. The prevalence of stunting in children

under five have been found in Africa (36% in 2011)
and Asia (25% in 2011). Although the prevalence
of stunting and malnutrition showed a decline, but
there has been no significant progress and millions
of children remain at high risk [5].

In Indonesia, data from Basic Health Research
(Riset Kesehatan Dasar = Riskesdas) 2010 showed
that the proportion of children under five based on
weight/age (W/A) nutritional status, there were
17.9%, underweight children comprising of 13.0%,
children with less nutrition status and 4.9% were
severe malnutrition, 5.8% children with better
nutritional status. Compared to the year 2007, a
decline in under five malnutrition in 2010 from
18.4% to 17.9% [6]. Based on prevalence by
province, the prevalence of underweight children
was lowest achieved by North Sulawesi (10.6%),
Bali (10.9%) and Jakarta (11.3%). The provinces
with the highest prevalence occured in Nusa
Tenggara Barat (30.5%), East Nusa Tenggara
(29.4%) and West Kalimantan (29.2%). The MDG
target achieved by 2015 for this indicator was
15.5%. North Sumatera province is the province
with high prevalence of infants with malnutrition
(W/A) by 7.8% higher than the national rate of
4.9% [6].

North  Sumatera Provincial Health Office
recorded during the year 2012 there were 746 cases
of malnutrition occured in some areas of North
Sumatera. Of that number, mostly occured in the
city of Medan (143 cases) [7]. Based on the latest
data in 2013, Medan City Health Office recorded
malnourished children in Medan were 110 and
1,417 undernourished children [8].

Medan City Health Office has sought to
maximally reduce the number of malnourished or
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undernourished, by implementing a proactive
system that visit families who have children with
severe malnutrition directly. Technically,
Nutritional Rehabilitation Centres (Pusat Pemulihan
Gizi = PPG) that exist in the health centers are
always dealing with cases of malnutrition in
particularly.

Nutritional problems mostly is caused by two
factors: the direct factors and indirect factors.
Factors directly affecting the nutritional status area
food intake (energy and protein) and illness. While
the indirect factor among others is the level of
knowledge, education level, income level,
parenting, social, cultural, food security, health
services and environmental factors [9].

This study aims to determine the risk factors
effect the incidence of malnutrition among children
under five in the city of Medan.

Il. METHODS

This study is an unmatched case-control study.
The study population was children with severe
malnutrition recorded in Medan City Health Office
during may 2013 and healthy children who are not
malnourished who lived in the working area of
Medan City health centers. Because this study uses
the case-control design so study sample consisted of
children under five are malnourished as a case
sample and children who are not malnourished as a
control sample.

Cases were children under five malnourished
with body mass index for age (W/H) <-3 SD WHO-
NCHS (2005) and it has been diagnosed that the
children under five suffer from malnutrition by
doctors, who lived in the working area of Medan
city health centers, recorded in Medan City Health
Office during May 2013 and verified with data
recorded by Tenaga Pelaksana Gizi (= TPG) in each
clinic. The controls were not severely malnourished
under five children who live near the location of
malnourished children in the working area of
Medan City health centers.

After calculation, the sample size required for
cases and controls were 148 under five children,
consisting of 74 cases of malnutrition children and
74 children who are not malnourished. However,
because in the field it was found 101 cases of
severe malnutrition under five children who
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qualified as samples, then all of 101 cases of severe
malnutrition under five children and 101 under five
children not malnourished were analyzed.

The variables that were collected for analysis
consisted of the characteristics of under five
children (food intake, health status), mother’s
characteristics (mother's occupation, level of
knowledge, level of education), economic status,
parenting, food security, health services,
environmental conditions.

The data collection was done by direct interview
using a questionnaire that had been tested. The
stages of data analysis included univariate, bivariate
and multivariate by using multiple logistic
regression. Significance variables were assessed
using a significance level of 5%.

I1. RESULT

Characteristics of cases and controls: The average
age of cases and controls, respectively 28.8 + 14.1
months and 22.2 + 14.2 months. When it was
grouped over 1-11 months, 12-35 months and 36-59
months, as many as 7 children (6.9%) aged 1-11
months, 61 children (60.4%) aged 12-35 months
and 33 children (32.7%) in the case group, while
the control group each totaled 27 infants (26.7%),
51 children (50.5%) and 23 children (22.8%)
respectively. There were 54 (53.5%) male children
in the case group and 47 male children (46.5%) in
the control group. Higher education level (high
school and above) on mothers in the case group
were 53 (52.5%), it was lower than the control
group of 68 mothers (67.3%) and higher education
on the father in the case group as many as 47
(46.5%), it was lower than the control group of 66
(65.3%). The majority of mothers, 82 (81.2%) in
case group and 84 (83.2%) in the control group
were housewife. Father's main occupation in the
cases and controls mostly work in the informal
sector (such as laborers, rickshaw drivers, driver,
etc.) were 70 (69.3%) and 67 (66.3%) respectively.
Economic status are measured by quintile
household expenditure per month, in the case group
most families came from low socioeconomic status
(76.2%) while in the control group most families
came from low socioeconomic status (66.3%).
Families with a number of household members
aged 1-59 months more than two person mostly
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found in the case group as many as 10 children
(9.9%) than control group as many as 6 children
(5.9%). (Table 1)

TABLE |
DISTRIBUTION CASES AND CONTROL

Variable Cases Control
n % n %
Age (months)
1-11 07 6,9 27 26,7
12-35 61 60,4 51 50,5
36 - 59 33 32,7 23 22,8
Sex
Male 54 53,5 47 46,5
Female 47 46,5 54 53,5
Mother’s education
Low (Junior high 48 475 33 32,7
school below)
High (Senior high 53 52,5 68 67,3
school above)
Father’s education
Low (Junior high 54 53,5 35 347
school below)
High (Senior high 47 46,5 66 65,3
school above)
Mother’s occupation
Working 19 18,8 17 16,8
Not working (house 82 81,2 84 83,2
wife)
Father’s occupation
Not working 07 6,9 01 1,0
Informal Job 70 69,3 67 66,3
Formal Job 24 23,8 33 32,7
Social Economy
Low (Quintile 1 - 3) 77 76,2 67 66,3
High (Quintile 4 and 24 23,8 34 33,7
5)
Number of house
hold member 1 - 59
months
> 2 person 10 9,9 06 59
< 2 person 91 90,1 95 94,1

To determine the relationship between risk
factors and the incidence of severe malnutrition it
was analyzed by using chi-square test at the
significance level of 5% (95% Confidence Interval).
The results of the analysis were presented in Table
2.

In the group of malnutrition children, mostly
have poor food intake (65.3%). While in the control
group, many children have sufficient food intake
(56.4%). The results showed there was no
relationship between food intake with the incidence
of malnutrition among children under five, where
the risk of malnutrition in children under five with
poor food intake approximately 2.44 times greater
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than the under five children with moderate food
intake (95% CI 1.38 to 4.31).

In Mata health center in the working area of
Kendari, the risk of malnutrition in under five
children with poor energy intake approximately
6.79 times greater than the children with moderate
energy intake (95% CI 1.99 to 23.36). While the
risk of malnutrition in under five children whose
protein intake was poor approximately 10.28 times
greater than children whose protein intake is
sufficient (95% CI 2.78 to 38.25).1' Same with the
research in the region of Sewon | health center
Bantul showed there was no association between
food intake and nutritional status using indicators
weight/height where under five children with poor
food intake (energy), have a chance to get abnormal
nutritional status by 2.872 times greater than the
children with moderate food intake (energy) (95%
Cl =2.03t0 4.07) [13].

Children with severe malnutrition as much as
65.3% had experienced illness in the last one week,
higher than that of children under five in the control
group (51.5%). From the statistical test found a
significant relationship between the health status
and the incidence of malnutrition (p <0.05). Risk of
malnutrition in children under five with good health
status was 1.78 times greater than children who are
not in good health status (95% CI 1.01 to 3.13). In
East Padang District the magnitude of risk of
malnutrition among under five children with poor
health status was approximately 5.04 greater than
children with moderate health status (95% CI 2.00
to 12.74) [12].

When it was viewed from the mother's
occupation, both in the group of malnutrition
children or the control group, most of her only as a
housewife (respectively 81.2% and 83.2%). There
was no relationship between the mother's
occupation with the incidence of malnourished
under five children. There was no difference in the
risk of malnutrition of children in mothers who
work and those not working. It was shown from the
value of OR of 1.15 (95% CI 0.56 to 2.36). The
results were consistent with research in Islamabad
Pakistan who reported it was not found an
association between mother’s occupational and
nutritional status among under five children [14],
[15].
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Statistical analysis showed there was no
association between mother's knowledge with the
incidence of malnutrition in under five children.
The proportion of mothers in case group with poor
knowledge was 52.5% higher than the proportion of
mothers in control group (40.6%). Although there
were differences in the proportion of 11.9%, but
this difference was not statistically significant.

The difference this finding could be due to
differences in determining the cut point score of
knowledge or could have been due to differences in
determining the children’s age restrictions. In
addition, from the result of cross tabulation between
knowledge of mothers with food intake, in group of
mothers with good knowledge there were 55.6%
under five children received less food intake.

The proportion of mothers in the case group
mostly had low education (junior high school and
below) of 47.5% compared to the control group
(32.7%). There was a relationship between
mother’s education with the incidence of
malnutrition with OR of 1.87 (95% CI 1.06 to
3.30). This meant the risk of malnutrition of
children in mothers with low education 1.87 times
greater than mothers with high education. Although
there were differences in the determination of the
indicator status of malnutrition, some studies
reported there were no association between
mother’s education and severe malnutrition [12],
[16]-[20].

In this study, the economic status was measured
by food and non-food expenditure each month. In
term of socio-economic status, nearly all cases of
malnutrition children were from families with low
socioeconomic (76.2%) while the control group had
low socioeconomic status of 66.3%. The analysis
also showed there was no association between
socio-economic status with the incidence of
malnutrition. Low socio-economic may affect the
fulfillment of foodstuffs especially nutritious food.

Of the 101 samples the majority of cases (75%)
had poor parenting. While most of the 101 control
samples (79.7%) had good parenting. Statistical test
result in finding the value of p = 0.001, it meant that
there was a relationship between parenting with the
incidence of malnutrition among under five
children that the risk of occurrence of malnutrition
in under five children with poor parenting 12.24
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times compared to children with good parenting.
Parenting greatly affect the growth and
development of children as children got more
attention in both the physical and emotional state
will have better nutrition compared to their peers
who lack of attention [21].

This study found there was no significant
association between household food security with
the incidence of malnutrition. In the case group the
proportion of insecure food still in the mild
category amounted to 46.5%, while in the control
group 40.6%.

In contrast to the study in Banjarnegara Central
Java, which drew the conclusion that the level of
household food security had a positive and
significant correlation with nutritional status using
of Weight/Height indicator (r = 0.142; p <0.01).
This meant that the higher the level of household
food security will be the higher the nutritional
status of a child [22].

The proportion of under five children suffering
from malnutrition was greater among mothers or
care givers stated that health service was not good
(49.5%) than in the control group (36.6%), although
the results showed no association between health
service and the incidence of malnutrition. These
results were in contrast to studies in East Padang,
and in Kebumen who reported there was
relationship between the health service with the
incidence of malnutrition of children. This was due
to mothers/caregivers who stated good health
service, 59.1% of under five children did not get
enough food intake compared to mothers/caregivers
who stated that health service was not good.!%%

Environmental factors that could affect the
nutritional status was the fuel used for cooking
which could be a gas/kerosene/charcoal/firewood
fuel. In this study, the type of fuel that was
considered good when using gas fuel. In the group
of children malnutrition, the proportion of mothers
using fuels other than gas as much as 37.6% higher
than mothers in the control group (21.8%). Air
pollution generated can cause respiratory diseases.
Children were exposed Acute Respiratory Infection
(ARI) will tend to be difficult to eat. This will lead
to weight loss children. Results showed the risk of
malnutrition in children under five living in families
that use kerosene/charcoal/firewood fuel was 2.17
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times greater than children who live in families that
use gas fuels (95% CI 1.16 to 4.03).
The proportion of malnutrition children living in

families with smoking habit as much as 62.4%
while the control group as much as 48.5%. Risk of
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malnutrition in children under five living in families
that have smoking habit by 1.76 times compared to
children who live in families that do not have the
habit of smoking (95% CI 1.00 to 3.08).

TABLE I1
CROSS TABULATION RISK FACTOR FOR SEVERE MALNUTRITION
Risk Factors Case Control ¥? OR 95% ClI P
n | % n | %

Food Intake
Poor 66 65,3 44 43,6 9,661 | 2,44 1,38-4,31 0,002
Moderate 35 34,7 57 56,4

Health Status’ Children
1] 66 65,3 52 51,5 3,994 | 1,78 1,01-3,13 0,046
Healthy 35 34,7 49 48,5

Mother’s occupation
Working 19 18,8 17 16,8 0,135 | 1,15 0,56 - 2,36 0,713
Not working 82 81,2 84 83,2

Mother’s knowledge
Poor 53 52,5 41 40,6 2,865 | 1,62 0,93 -2,82 0,091
Good 48 47,5 60 59,4

Mother’s education
Low 48 47,5 33 32,7 4,637 | 1,87 1,06 - 3,30 0,031
High 53 52,5 68 67,3

Economy Status
Low 77 76,2 67 66,3 2,419 | 1,63 0,88 - 3,02 0,120
High 24 23,8 34 33,7

Parenting
Poor 63 62,4 44 43,6 7,174 | 2,15 1,22 - 3,77 0,007
Good 38 37,6 57 56,4

Food insecurity
Severe 8 7,9 4 4,0 5,815 | 3,15 0,86 - 11,54 0,118
Moderate 20 19,8 15 14,9 2,10 0,92 - 4,82
Mild 47 46,5 41 40,6 1,81 0,95 - 3,45
Secure 26 25,7 41 40,6 1,00

Health service
Poor 50 49,5 37 36,6 3,412 | 1,70 0,97 - 2,98 0,065
Good 51 50,5 64 63,4

Environmental condition

Type of roof
Poor 5 5,0 3 3,0 0,521 | 1,70 0,40 - 7,32 0,471
Good 96 95,0 98 97,0

Type of wall
Poor 46 45,5 34 33,7 2,980 | 1,65 0,93-2091 0,084
Good 55 54,5 67 66,3

Type of floor
Poor 11 10,9 7 6,9 0,976 | 1,64 0,61-4,42 0,323
Good 90 89,1 94 93,1

Source of drinking water
Poor 9 8,9 3 3,0 3,189 | 320 | 0,84-1217 0,074
Good 92 91,1 98 97,0

Type of closet
Poor 8 7,9 5 5,0 0,740 | 1,65 0,52 -5,23 0,390
Good 93 92,1 96 95,0

Fecal landfills
Poor 32 31,7 27 26,7 0,599 | 1,27 0,69 -2,34 0,439
Good 69 68,3 74 73,3

Fuel
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Poor 38 37,6 22 21,8 6,069 2,17 1,16 — 4,03 0,014
Good 63 62,4 79 78,2
Smoking habit
Yes 63 62,4 49 48,5 3,928 1,76 1,00 - 3,08 0,047
No 38 37,6 52 51,5

To determine the factors that affect the incidence
of malnutrition children it was used multiple
logistic regression test with the prediction model.
Variables that will be the candidate prediction
model, selected from each of the risk factors in the
cross tabulation analysis has a p-value < 0.25. The
final results of predictive models can be seen in the
following table.

TABLE 11
FINAL MODEL FACTORS INFLUENCE SEVERE MALNUTRITION
Variable Coefficient | Wald p OR 95% ClI
B

Food Intake 0,920 9,224 | 0,002 | 2,51 | 1,39-4,55
Caring 0,639 4,622 | 0,032 | 1,89 | 1,06 -3,39
patern

Health 0,626 4,231 | 0,040 | 1,87 | 1,03-3,40
service

Constant -1,110 13,196 | 0,001 | 0,33

From the analysis it can be seen that the variable
food intake had the highest coefficient B, which
meant that the food intake was the most variable
large contribution to the incidence of malnourished
under five children. This condition in accordance
with the theory that the immediate cause of the
problem is nutritional intake of food. Risk of
malnutrition in children under five with poor food
intake approximately 2.51 times greater than the
children with moderate food intake (95% CI 1.39 to
4.55) after controlled by variable parenting and
health services.

IV.CONCLUSIONS

Factors that play a role simultaneous in the
incidence of malnourished under five children in
Medan City is the food intake, the type of fuel used
for cooking, and health services. The factor that
most influenced the incidence of malnourished
under five children in Medan City was the food
intake where the risk of malnutrition in under five
children with poor food intake approximately 2.5
times greater than children with moderate food
intake.

Mothers should pay attention and increase the
need for food containing the consumption of energy

and protein and provide food with a diverse menu
so that the nutritional needs of children fulfilled,
improve parenting and specifically for health
service, it is suggested to the government and the
private sector in order to build health facilities
should pay attention to the distance and ease of
access to the public.
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