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ABSTRACT

Background: The Mainland of Timor, East Nusa Tenggara Province (NTT) has a diverse regional
topography with a high prevalence of stunting (>20%). The local government has taken preventive
measures. However, the results show a very small reduction in the prevalence of stunting (+2-
3%/year). This study aimed to determine the factors that influence the incidence of stunting in the
Eastern Mainland Region, NTT

Subjects and Method: This data was a cross-sectional study conducted in NTT, from in June to
August 2022. A sample of 28 informants who were selected with the following considerations:
officials from the Health Office, PUPR Service, Agriculture Service, and Regency/ City BPS data
managers for the Eastern mainland region of NTT. The dependent variable was stunting. The
independent variables were Availability of Public Health Workers, Infectious infectious diseases,
Open defecation behavior, Family income level, Availability of clean water and proper sanitation,
Exclusive breastfeeding, Posyandu visits, Program for giving iron tablets to young women, and
Administration of Vitamin A. The data were analyzed by linear regression analysis.

Results: Factors that influence the incidence of stunting were sanitation factors (b= -2.22; 95%
CI= -3.52 to -0.91; p= 0.012), factor of pneumonia infection (b= 0.07; 95% CI= 0.01 to 0.13; p=
0.038), open defecation behavior factor (b= 2.60; 95% CI= 0.99 to 4.21; p= 0.014), and family
income level factor (p= -1.21; 95% CI= -1.80 to -5.70; p= 0.009).

Conclusion: The incidence of stunting in the East Mainland Region, NTT is influenced by factors:
sanitation, pneumonia infection, open defecation behavior; and family income level.

Keywords: stunting incidence, eastern mainland, sanitation factors, infectious diseases, pneumo-
nia, open defecation.
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BACKGROUND has many islands called Flobamorata (Flo-
The province of East Nusa Tenggara (NTT) res, Sumba, Timor, Alor, Rote, and Lem-
is known as the dry land area of the archipe- bata). The East Mainland is one of the big
lago. This is because the province of NTT islands which has six regencies/ cities, inclu-
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ding: Kupang City, Kupang Regency, South
Central Timor Regency, North Central Ti-
mor Regency, Belu Regency, and Malacca
Regency. These 6 regions have a long su-
mmer (eight months) with an average tem-
perature of 27-28 0C and a very limited rai-
ny season (4 months) with an average rain-
fall of 600-4800 mm3 (NTT in Figures,
2021).

The background of the archipelagic re-
gion causes many limitations and weakness-
es for the community to gain access to heal-
th services and important and up-to-date
information related to nutrition and health
aspects in a good and maximum manner as
well as a fairly high cultural diversity with a
philosophy that is contrary to the view of
nutrition and health. Therefore, an increase
in the prevalence and probability of the
occurrence of Extraordinary Cases for
infectious infectious diseases, including in
the aspect of malnutrition, is greater.

NTT data in Figures (2021) states that
the incidence of worms, diarrheal diseases,
pneumonia, and dengue fever is still high
(up to 90%). On the other hand, the 2018
Basic Health Research (Riskesdas) showed
that NTT Province had a stunting preva-
lence of 35.9%. The prevalence is still higher
than the national prevalence and higher
than the WHO limit of 20%. Considering
that nutritional problems in general can be
influenced by many factors, this study was
conducted with the aim of knowing the fac-
tors that influence the incidence of stunting
in East Nusa Tenggara Province, especially
in the East Land Region.

SUBJECTS AND METHOD

1. Study Design

This research is a quantitative descriptive
study with a cross-sectional study design for
4 (four) months, namely May — August 2022
in 6 districts/ cities in the East Mainland
Region, NTT Province. The types of primary
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data (independent variables) that were co-
llected were: the program of giving Blood
Add Tablets to pregnant women and adoles-
cent girls; Vitamin A Tablet administration
program; Implementation of Ante Natal
Care (ANC); Immunization History; History
of Posyandu visits; availability of Clean
Water; ownership of Sanitation facilities or
facilities; history of exclusive breastfeeding;
habit of open defecation; incidence of pul-
monary TB in children; incidence of diarr-
hea; incidence of pneumonia; availability of
Health workers (Nurses, Midwives, TPG,
and Public Health); availability of Pustu/
Posyandu; and family income level.

2. Population and Samples

The population and sample of this study we-
re all children under five in 6 (six) regen-
cies/ cities in the mainland of Timor, NTT
Province. While the informants used were
28 people who came from secondary data
supporting agencies such as: officials from
the Health Service, PUPR Service, Agricultu-
re Service, and BPS Regency/ City data ma-
nagers in the East Mainland and NTT pro-
vince. The process of collecting qualitative
data used the FGD (Focus Group Discussi-
on) method and continued with secondary
data collection according to the details of the
data that had been prepared by the research
team.

The inclusion criteria were responsible
for the data management system in each
relevant agency in six regencies/ cities in the
mainland region of East Nusa Tenggara; In
good health and condition; Have been ex-
posed to information related to stunting;
and willing to be an informant.

The exclusion criteria were not respon-
sible for the data management system in
each of the relevant agencies in six regen-
cies/ cities in the mainland area of NTT; In
good health and condition; Not exposed to
information related to stunting; but willing
to be an informant.
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3. Study Variable

The dependent variable was stunting. The
independent variables were exclusive breast-
feeding, number of health workers, family
income level, adequate drinking water, pro-
per sanitation, program coverage for preg-
nant women receiving blood-adding tablets,
scope of the program for young women who
receive blood-boosting tablet, coverage of
the infant program receiving vitamin a, pro-
gram coverage pregnant women who per-
form ANC, basic immunization, number of
paysandu visits, pneumonia (upper respira-
tory tract infection), pulmonary Th, and op-
en defecation behavior.

4. Operational Definition of Variables
Exclusive breastfeeding was infants who
have a history of or who have received exclu-
sive breastfeeding for six months.

Number of health workers (midwives,
TPG, public health, Nurses) were num-
ber of health workers who are officially
registered at a health service center in
districts and cities.

Family income level was the level of
family income of children under five proxied
by monthly food and non-food expenditure.
Adequate drinking water was househol-
ds that use drinking water sources (bottled
water, tap water, public faucets, hydrants,
public hydrants, protected dug wells, pro-
tected springs, drilled wells or pumps) with
a distance of more than 10 meters from the
pollution source.

Proper sanitation was households using
latrines with goose-neck toilets and WWTP
or septic tanks.

Program coverage for pregnant wo-
men receiving blood-adding tablets
were pregnant women who receive blood-
boosting tablets supplementation during
pregnancy are at least 9o tablets.

Scope of the program for young
women who receive blood-boosting
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tablets were young women who receive
supplements of blood-boosting tablets.
Coverage of the infant program recei-
ving vitamin A was Infants receiving vita-
min A tablets.

Program coverage pregnant women
who perform ANC was pregnant women
who visit health care centers for pregnancy
check-ups in the 4th — 6th month.

Basic Immunization was infants 12-23
months who received complete immunizati-
on (HBo 1 time, BCG 1 time, DPT-HIB 3 ti-
mes, OPV 4 times + 1 IPV or IPV 3 times and
measles 1 time).

Number of posyandu visits was preg-
nant women and/ or mothers under five
who visit the posyandu to monitor the
health of mothers and children.
Pneumonia (upper respiratory tract
infection) was infants who have experienc-
ed ARI events or symptoms (fever, cough,
runny nose and or illness) in the past week.
Pulmonary TB was infants who have ex-
perienced pulmonary TB events or symp-
toms (cough, weight loss, high fever, night
sweats) in the last 6 months.

Open defecation behavior was children
under five who have a habit of defecating
carelessly for the last 24 hours.

5. Study Instrument

The data of this study consisted of primary
data and secondary data. Primary data was
obtained from the results of discussions th-
rough the FGD method using FGD guide-
lines and keynote talk with informants.

6. Data Analysis

Univariate analysis was carried out to see
the frequency distribution and characteris-
tics of the research subjects, while bivariate
and multivariate analysis was carried out
using chi square test and multiple logistic
regression with odds ratio (OR) calculation
with 95% confidence level (CI) to study the
relationship between the independent varia-
ble and the dependent variable.
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7. Research Ethics

This research has gone through a due dili-
gence process by the Health Research Ethics
Commission at the Faculty of Public Health,
University of Nusa Cendana with SK: 15/-
UN15.16/KEPK/2022 and was declared eli-
gible on 28 May 2022. Ethics Review Regis-
tration Number: UN02220343.

RESULTS

East Nusa Tenggara Province generally has
a dry season and a rainy season. In June to

September the wind current comes from
Australia and does not contain much mois-
ture, resulting in a dry season. On the other
hand, in December — March, the wind cu-
rrents contain a lot of water vapor from
Asia and the Pacific Ocean, resulting in the
rainy season. This makes NTT a relatively
dry area where only 4 months (January to
March and December) are relatively wet
and the remaining 8 months are relatively
dry with the highest average temperature in
2020 being 32.9°C.

Table. 1. Results of Analysis of Determinants of Stunting in the East Mainland

Region of NTT
. 95% CI
Indicator b Lower limit _ Upper limit P

Pregnant women's blood increase

t abl%e ts w her -0.26 -1.47 0.95 0.548
tTaeiflI;lfe girls blood enhancement -0.39 116 0.38 0.207
Vitamin A -0.38 -1.41 0.64 0.323
Ante Natal Care (ANC) -0.17 -2.08 1.73 0.794
Complete immunization -0.17 -2.33 1.99 0.823
Posyandu visit -0.77 -2.09 0.57 0.165
Clean water -0.42 -3.05 2.19 0.642
Sanitation -2.22 -3.53 -0.91 0.012
Exclusive breastfeeding -0.46 -1.14 0.22 0.122
Defecation carelessly 2.60 0.99 4.21 0.014
Pulmonary TB 0.13 -1.00 1.26 0.735
Diare 0.00 -0.00 0.01 0.121
Pneumonia 0.07 0.00 0.14 0.038
Nurse 0.03 -0.09 0.14 0.515
Midwife 0.02 -0.09 0.13 0.586
Nutritional assistant -0.03 -0.09 0.03 0.216
Public health worker -0.30 -0.64 0.04 0.070
Auxiliary health center/

integrated healthcare center 2.83 “19.71 25-37 0.716
Income level -1.21 -1.80 -5.70 0.009

N observation= 28
Adj R-Squared= 90%
P=0.002

Agricultural productivity studies show that
natural conditions can affect the amount of
food crop production. The low amount of
agricultural production will affect the food
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availability factor both at the community
and family level and in the end will have an
impact on the problem of malnutrition, in-
cluding the incidence of stunting. In addi-
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tion, high temperatures with prolonged
heat also have an impact on the emergence
of endemic infectious diseases which also
have an impact on increasing the preva-
lence of stunting.

Research studies so far have conclud-
ed that the factors causing stunting in the
Timor Mainland Region, NTT Province are
very diverse. The results of the study are in
line with the results of this study (Table 1).
Based on secondary data collected from 4
related agencies, it is known that the high
prevalence of stunting during the last 5
years (2017-2021) in the eastern mainland
of NTT Province is largely influenced by 20
factors and tends to fluctuate or fluctuate
(Table 1). This means that every year, the
number of stunting under-five cases has
the opportunity to increase or decrease.

The results of the analysis at the 95%
confidence level show that in the mainland
region of NTT, there were 4 factors that
have a very significant effect on the inci-
dence of stunting. Where, every increase in
income level and the addition of proper
sanitation facilities can reduce stunting
prevalence by 1.2 — 2.2%. Meanwhile, each
additional incidence of pneumonia and
open defecation can increase the preva-
lence of stunting by 0.07 — 2.6%. Further-
more, the results of the analysis at the 90%
confidence level are known that the factor.

DISCUSSION
UNICEF (1990) states that the incidence of
nutritional problems can be influenced by
various factors. Furthermore, Stewart et all
(2013) and Beal et all (2018) explained that
the growth and development of stunted
children is strongly influenced by family
and household factors, insufficient nutri-
tious food, exclusive breastfeeding and the
incidence of infectious diseases. The four
factors were part of the social factors of the
community. Among other things: political
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economic factors, health and health servic-
es, education, socio-culture, agriculture and
food systems, as well as the availability of
water, sanitation, and a good and clean
environment. This opinion is in line with
the results of the research conducted.

The stunting problem for the last five
(5) years (2017 - 2021) in six (6) districts in
the eastern mainland is influenced by the
availability of health workers, infectious
infectious disease factors, environmental
factors, health service factors and the avai-
lability of health service centers and their
utilization. and factors history of exclusive
breastfeeding. Until 2021, it is known that
all indicators have a distribution pattern
following the changing trend of stunting
prevalence. Where, the process of recruit-
ing health workers every year is always
increasing; increasing the number of cove-
rage programs for exclusive breastfeeding,
vitamin A, giving blood supplement tablets
for pregnant women and young women;
positive changes in open defecation beha-
vior; availability of clean water and proper
sanitation facilities. However, on the other
hand, there has been no significant change
in the incidence of infectious diseases such
as diarrhea, ISPA and pneumonia. The high
prevalence and number of cases of this
infectious disease is one of the strong alle-
gations of a slow decline in the prevalence
of stunting.

Table 1 showed that infectious disease
factors and open defecation have a very
significant effect on the incidence of stun-
ting. Each additional case of diarrhea and
pneumonia as well as an increase in open
defecation will have an effect on increasing
the prevalence of stunting by around 0.07 —
2.6%. The results of this study were in line
with the results of research by Yulnefia and
Sutia, 2022; UNICEF, 2020; Subroto et al.,
2021; Namangboling et al., 2017 and
Handayani, 2020 which prove that infants
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with a history of infectious diseases have a
3 times greater chance of experiencing
stunting. The infectious diseases that often
attack children under five are upper respi-
ratory tract infection, diarrhea, and pneu-
monia. Thus, stunting is not limited to
being shorter than friends of his age, but
more prone to disease. Handayani (2020)
also emphasized that a history of infectious
diseases related to stunting, i.e diarrhea,
upper respiratory tract infection, helmin-
thiasis, and tuberculosis were associated
with stunting. In addition, stunted children
are at a higher risk of developing degenera-
tive diseases, such as cancer, diabetes, and
obesity. This is because the needs of micro
and macro nutrients in the body are not
fulfilled optimally so that the formation of
body and other cell functions is not perfect.

The factors that most influence the
incidence of stunting were: family income,
exclusive breastfeeding, family size, educa-
tion of infant father, infant father's occupa-
tion, nutrition knowledge of infant mother,
family food security, education of infant
mother, level of infant carbohydrate con-
sumption, accuracy of complementary fee-
ding, infant fat consumption level, infant
history of infectious diseases, socio-culture,
infant protein consumption level, infant
mother's occupation, levels of behavior,
infant energy consumption level, and com-
pleteness of infant immunization (Supa-
riasa and Purwaningsih, 2019). The results
of this review are in line with the findings
in this study that the family income level
factor, the factor of exclusive breastfeeding,
the history of infectious disease factors in
infants, and the completeness factor for
infant immunization.

Table 1 showed that all the determi-
nant variables can explain the variation in
stunting prevalence of more than 70-80%.
The results of the analysis at the 95% confi-
dence level show that in the mainland
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region of NTT, there are four factors that
have a very significant effect on the inci-
dence of stunting. Where, every increase in
income level, and the addition of proper
sanitation facilities can reduce stunting
prevalence by 1.2 — 2.2%. this means that
family incomes that are less than the
Regional Minimum Wage are 6 times more
likely to experience stunting. Low income
will have an impact on the adequacy of
nutritional intake in children.

The results of this study were in line
with the results of research in the Kupang
District of NTT which found that there was
a significant relationship between the am-
ount of nutritional intake and the incidence
of stunting (Hina et al, 2020). Where,
based on the odds ratio value, it is known
that infants who have low nutritional intake
are 2.56 times more likely to experience
stunting than infants who have good nut-
ritional intake. Malnutrition problems can
be caused by direct causes such as food and
disease can directly cause malnutrition.
The emergence of malnutrition is not only
due to lack of food intake, but also disease.
Children who get enough food but often get
sick can suffer from malnutrition. Likewise,
in children who do not get enough food,
their immune system will weaken and they
will be susceptible to disease. Stunting is a
public health problem that is associated
with an increased risk of illness, death, and
inhibition of a child's physical and mental
growth. Malnutrition at an early age
increases infant and child mortality, causes
sufferers to get sick easily and have poor
posture as adults (Kemenkes RI, 2020).

The pattern of food consumption ser-
ves to direct that the pattern of food utiliza-
tion nationally can meet the rules of quali-
ty, diversity, nutritional content, safety and
halalness, in addition to eating efficiency in
preventing waste. Food consumption pa-
tterns also direct the utilization of food in
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the body (utility food) to be optimal, by
increasing awareness of the importance of
diverse consumption patterns, with balanc-
ed nutrition including energy, protein, vita-
mins and minerals and is safe (Nurbia et
al., 2019).

The results of Wantina's research
(2017) found that stunted infants aged 6-24
months had a low diversity of food con-
sumption patterns compared to infants
who were not stunted. While the results of
the study also showed that the proportion
of infants who had a low energy adequacy
level was more in the stunting group
(54.5%) and infants who had a low energy
adequacy level had a 9.5 times greater risk
of stunting compared to infants who had an
energy adequacy level. adequate (Lift,
2018).

The pattern of breastfeeding refers to
the practice of breastfeeding in the first 6
months, the pattern of breastfeeding is di-
vided into exclusive breastfeeding, predo-
minant breastfeeding and partial breast-
feeding (Riskesdas, 2018). The proportion
of breastfeeding alone in the last 24 hours
for infants 0-5 months in NTT province is
still low (75%) or below the national target
of 93%. This is thought to be one of the risk
factors for stunting. This confirms the re-
sults of a study in Kupang Regency which
found that there was a relationship between
exclusive breastfeeding and the incidence
of stunting (Hina et al, 2020). In this study,
it was found that a large number of chil-
dren under five (66.1%) received exclusive
breastfeeding well at the age of less than six
(6) months or had a history of exclusive
breastfeeding.
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