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Abstract. Stunting is still a nutritional problem in Indonesia and also in Jambi
Province. The causes of stunting are multifactorial. The purpose of this study was
to analyze predictive models of stunting in under five children in districts of focus
on stunting with different geographical characteristics. This study was secondary
research using part of the 2018 Basic Health Research (Riskesdas) data with a
cross sectional design. Samples were under five children (24-59 months) total 859
peoples. The independent variables were household characteristics, father, mother
and child factors. The dependent variable was Stunting (Height to Age if Z score
< —2 Standard Deviation). Data analysis using Chi-square and Multiple Logistics
Regression. The incidence of stunting in Jambi Province was 26.4%, varying from
16.9-35.3% in several districts at the locus of Stunting. The prediction model in
the districts with the locus of stunting varies but it made pattern on one root cause,
namely the socio-economic level. Prediction models in highland geography was
the mother’s occupation after being controlled by infectious diseases, smoking,
monitoring of child growth and development, access to health care facilities, place
of delivery, personal hygiene and father’s height. Stunting prediction model in
the lowlands was the mother’s occupation after being controlled by access to
health care facilities, mother’s education, place of delivery, socioeconomic, parity
and pregnancy complication. The prediction model in watersheds area was the
socioeconomic after being controlled by infectious diseases, smoking, pregnancy
status, mother’s education [1], monitoring growth of under five children, place
of delivery and parity. While the prediction model in urban areas was maternal
height after being controlled by environmental health, place of delivery, parity
and socio-economics. It is recommended that the districts governments strengthen
multi-sectoral synergy in the handling and prevention of stunting and improve the
socio-economic level of the community.
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1 Introduction

Nutrition is one of the important elements in the development of quality human resources.
Adequate nutrition is needed by every individual, from fetuses, infants, children, adoles-
cents, adults to the elderly, where mothers or adolences are a vulnerable group. Indonesia
is currently facing a triple burden of nutritional problems, namely undernutrition, overnu-
trition and micronutrient deficiency. The problem that is currently getting a high priority
in Indonesia and also the world is the problem of malnutrition which focuses on stunting
in children, especially toddlers [1]. Stunting is still a public health problem in Jambi
Province.

Indonesiais the third country with the highest stunting prevalence rate in Asiain 2017,
namely 36.4% [1]. The prevalence of stunting in under five in Indonesia in 2018 was
30.8%, although it decreased compared to 2013, but it still has not reached a prevalence of
less than 20% [2—4]. The results of National Basic Health Research (Riskesdas) in 2018,
the prevalence of stunting in under five children in Jambi Province reached 30.12%. There
were seven districts/cities with stunting rates > 30%. The three highest regencies were
Tanjung Jabung Barat (44%), Tanjung Jabung Timur (40.9%) and Kabupaten Kerinci
(42.4%) [3].

The impact of stunting is a brain development disorder that reduces intelligence,
impaired physical growth and metabolic disorders. The long-term impact is decreased
cognitive abilities of the brain, learning difficulties, low immunity to easily get sick and
a high risk of developing metabolic diseases. When they grow up, they will be short
in stature, have low levels of productivity and have no competitiveness in the world of
work. Stunting is a major threat in realizing quality Indonesian human resources [5].
Stunting can indirectly remove 11% of GDP and diminish adult employees’ earnings
by up to 20%. It can also result in intergenerational poverty by reducing 10% of total
lifetime income. Stunting as a toddler can raise the likelihood of developing degenerative
illnesses as an adult, contributing to an increase in the risk of mortality in children [2,
6].

The multifactorial determinants of stunting both directly and indirectly include
household characteristics, father, mother and child factors including lack of nutritional
intake starting during pregnancy, lack of exclusive breastfeeding (ASI), poor parenting
practices, maternal nutrition during pregnancy. Pregnancy and pre-pregnancy nutrition,
infant morbidity, lack of nutritional intake for infants, limited health services, lack of
access to nutritious food, socio-economic conditions, as well as other factors such as low
access to sanitation and poor environmental hygiene make children contaminated with
bacteria so that they become diseased [2, 7-16]. Likewise, the difference in the area of
residence (village/city).

Many programs and prevention efforts have been implemented by the Government,
but so far have not been able to reduce the incidence of stunting according to the set
targets. This study aims to analyze stunting prediction models for under five children
(24-59 months) according to the different characteristics of the districts/cities that are
the focus of stunting handling in Jambi Province, including highlands (Kerinci Regency
and Sungai Penuh City), lowlands (Tanjung Jabung Regency). West and East Tanjung
Jabung), watersheds (Merangin and Tebo regencies) and urban areas (Jambi City).
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2 Method

This study employs a quantitative technique with a cross-sectional design, as well as
secondary data from the Indonesian Basic Health Research in 2018. The Health Research
and Development Agency of the Ministry of Health of the Republic of Indonesia car-
ried out Basic Health Research (Riskesdas) in 2018, which was carried out nation-
ally in all provinces in Indonesia. This study is limited to Jambi Province and cov-
ers all districts/cities that are the focus of integrated stunting management, namely six
districts/cities with varying geographical features.

Riskesdas 2018 was a community based research to assess the success of imple-
menting medium-term development. Also as a means to evaluate the development of
the health status of the Indonesian people at the national, provincial and district/city
levels. This includes specific health problems in each district/city, the development of
factors that can affect the health status of the community at each level of the government
area, and the development of health development efforts at the national, provincial and
district/city levels in the last six years. The targets of Riskesdas 2018 were selected
Households (RT) and Household Members (ART). Data collection by interview using
a structured questionnaire and measurements carried out by enumerators with mini-
mum qualifications of Diploma 3 health graduates. Each team consists of 5 people who
have been trained and supervised by the District/City Technical Responsible Person,
and the Provincial Technical Responsible Person. The sampling method used was PPS
(probability proportionate to size) [3].

The population in this study were under five children (24-59 months) in all dis-
tricts/cities of Jambi Province in 2018. The sample in this study were some children
aged 24-59 months who lived in Jambi Province in 2018 especially in six districts/cities
(Kerinci District, West Tanjung Jabung, East Tanjung Jabung, Merangin, Tebo and Jambi
City). The inclusion criteria used were toddlers aged 24-59 months, single-born, had
complete parents (data for both father and mother were available), while the exclusion
criteria were toddlers who had congenital abnormalities or suffered from chronic dis-
eases/congenital disabilities or incomplete data. The number of under-fives analyzed was
859 under-fives with the weighting based on the total population of each district/city.

The variables studied in this study were divided into household characteristics (fam-
ily size, socio-economic level, access to health service facilities and environmental health
conditions), father factors (education, occupation, height and smoking behavior), mater-
nal factors (education, occupation, age during pregnancy, parity, birth spacing, height,
pregnancy status, hygiene behavior, pregnancy disorders, Antenatal care (ANC) and
consumption of blood-added tablets during pregnancy) and child factors (birth weight,
length at birth, premature birth, age of gestation at birth, early initiation of breastfeeding,
exclusive breastfeeding, infectious diseases, non-infectious diseases, place of delivery,
birth attendant, neonatal visit, newborn care, basic immunization status, growth monitor-
ing and possession of MCH Handbook). Dependent variable was stunting with indicator
height/age. It is said to be stunted if the Z value <= —2 standard deviation.

Data analysis using chi-square test with alternative Exact Fisher test and multivariate
analysis using Multiple Logistics Regression at 95% confidence level. The research
ethics was submitted to the Health Research Ethics Commission of the Jambi Health
Polytechnic Ministry of Health and has received approval.
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Fig. 1. Stunting Prevalence in under five children (24-59 months) in district/city with different
geographical characteristic area

3 Results

The results of this study found that the prevalence of stunting among toddlers (24—
59 months) in Jambi Province was 26.4%, varying between 16.9-35.3% in the dis-
tricts/cities where the focus of stunting was handled. The highest proportion of stunting
was in urban areas (Jambi City) at 35.3% and the lowest in lowland/coastal areas at
16.9% (Fig. 1).

Table 1 shows the factors related to the incidence of stunting in under five children
in Jambi Province, namely body length at birth (OR = 1.995; 95% CI: 0.997-3.988),
non-infectious diseases (OR = 11.689; 95% CI: 1.030). -132.707), and monitoring the
growth of under five children (OR = 1.578; 95% CI: 1.052-2.368). Factors related
to the incidence of stunting in highland areas were infectious diseases (OR = 4,379;
95%CI:1,049-18,276) and growth monitoring of children (OR = 2,181;95%CI:0.925—
5,143). Factors related to the incidence of stunting in the plains/river areas were the
mother’s education (2.127; 95% CI: 0.983-4.600), the mother’s height (OR = 3.989;
95%CI: 0.919-17.319), place of delivery (OR = 2.013;95%CI:1.054-3.843), and access
to health facilities was difficult (OR = 3.557; 95%CI:1.463-8.646) and moderate (OR
= 3.246; 95%CI:1,031-10,222). Factors related to the incidence of stunting in lowland
areas were the place of delivery (OR = 2.420; 95%CI: 0.986-5.938). Statistically, there
are no factors related to the incidence of stunting in urban areas.

The results of multivariate analysis (Table 2) showed that the dominant factor caus-
ing stunting in Jambi Province was infectious disease, where children with infectious
diseases had a 5.73 times greater risk of stunting compared to children who did not
experience infectious diseases after controlling for smoking behavior, parity, length of
birth, ownership of MCH book, socioeconomic level, access to health facilities, mother’s
occupation, gestational age and place of delivery. The dominant factor in the incidence
of stunting in highland area was mother’s occupation, where mothers who do not work
have a 5.443 times greater risk of having stunting children compared to mothers who
work formally and mothers who work informally have a risk of 6.115 times greater risk
of having stunting children compared to mothers who work formally after controlling
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for smoking behavior, infectious diseases, access to health facilities, place of delivery,
father’s height, personal hygiene, and growth monitoring.

The dominant factor in the incidence of stunting in watershed area was socioeco-
nomic level, where a low socioeconomic level has a 5.69 times greater risk of becoming
stunted compared to a high socioeconomic level after controlling for parity, pregnancy
status, place of delivery, infectious diseases, education of mothers, growth monitoring
of children, smoking behavior. The dominant factor for stunting in lowland area was the
mother’s occupation, with an OR value of 7.34, where mothers who do not work have a
7.34 times greater risk of stunting compared to mothers who work formally after control-
ling by socioeconomic level, parity, mother’s education, pregnancy disorders, access to
health facilities, and place of delivery. Whereas in urban areas the dominant factor caus-
ing stunting in toddlers was maternal height, where mothers who have short height have
a 5.99 times greater risk of having stunting children compared to mothers who have
normal height after being controlled by the location. Delivery, parity, socioeconomic
level and environmental health.

4 Discussion

This study found the prevalence of stunting among toddlers (24—-59 months) in Jambi
Province was still > 20% (medium category). The results of this study indicate that
there were differences in the incidence of stunting based on geographical conditions,
where the highest prevalence of stunting in urban areas and the lowest prevalence was
in low/coastal areas.

The results of this study were in line with the research of Cahyono, et al. (2016) which
showed that in the lowland ecosystem zone, energy intake was found that affected the
incidence of stunting with an OR = 0.059 (P-value = 0.002; 95% CI: 0.010 to 0.359).
Energy intake in lowland ecosystem zones, children’s energy intake has a protective
effect (lower risk) against stunting by 0.059 compared to highlands [17]. The results of
the research by Satriani and Yuniastuti (2020) also show that there were differences in
the risk factors for stunting between the lowlands and the highlands [18].

The prevalence of stunting that varies according to the characteristics of this geo-
graphical area proves that there are possible differences in the causes of stunting accord-
ing to the place of residence of children under five. The results of Riskesdas itself divide
the results of the analysis according to the classification of the area of residence based
on Village/City. Where the results of the analysis show that very short toddlers are more
common in urban areas, but stunted toddlers are more common in rural areas. When
combined between stunting and very short status, the proportion of stunting (short and
very short) in toddlers (0—59 months) was slightly more common in urban areas, which
was 30.2%, while in rural areas it was 30.08%. This is in line with the results found in this
study, namely the highest proportion of stunting based on differences in the geographical
area where children live actually occurs in urban areas compared to other districts/cities.

Geography comes from the Greek “geo” which means earth and “graphy” means
writing. Geography teaches humans to study the earth where they live and the conditions
on it. Earth has different geographical characteristics in each region. There is a north
pole and a south pole which is covered with ice all year round, there are desert areas,
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there are mountainous areas, there are oceans, there are rainforests and other landscapes
and geography. Geographical characteristics of a region can affect the socio-cultural life.
This is able to shape the social life of the community (Kompas.com, 2021). Physical
systems and environmental characteristics do not by themselves determine patterns of
human activity, but influence and limit the choices people make. These differences
in geographical characteristics consist of differences in day and night, differences in
climate, topography, availability of water and availability of food sources (Kompas.com,
2021). This will affect socio-cultural conditions that have an impact on differences in
health status, including differences in the incidence of stunting in children. This is in
line with the UNICEF theory which states that socioeconomic level is the root cause of
malnutrition, including stunting [2, 7, 19].

The results of this study found that all prediction models were compared according
to differences in the geographical characteristics of the Regency/City area which became
the focus of stunting handling, although there were differences, all the prediction models
obtained strengthened the evidence that socioeconomic levels were indeed the root of the
problem of stunting that must be handled carefully. Multi-sectoral interventions known
as sensitive nutrition interventions, in addition to specific nutrition interventions carried
out by the health sector [20].

This study found that the dominant cause of stunting in highland areas was the
mother’s occupation after controlling for smoking behavior, infectious diseases, access
to health facilities, place of delivery, father’s height, personal hygiene, and growth mon-
itoring. This result was also found in lowland/coastal areas, where the dominant factor
causing stunting was the mother’s occupation after controlling for socioeconomic level,
parity, maternal education, pregnancy disorders, access to health facilities, and place of
delivery. The analysis showed that the distribution of under five children based on the
employment status of mothers in the highlands mostly worked as farmers (29.6%) and
did not work (24.9%), while in East Tanjung Jabung and West (lowland areas) most of
them did not. working (72.7%).

Mothers who work in the formal sector tend to receive more information, including
those related to meeting the nutritional needs of children, than mothers who do not
work and mothers who work in the informal sector. This can cause mothers who do
not work and mothers who work in the informal sector have a greater likelihood of
nutritional problems in their children, including the incidence of stunting. Although
mothers who work in the formal sector tend to have regular working hours every working
day, conditions in Kerinci Regency, Sungai Penuh City, East Tanjung Jabung and West
Tanjung Jabung allow mothers to return home during breaks so that attention is paid to
the food that will be served. Consumed by families including children is still possible
to be considered.

The results of this study are in line with the results of research by Kolbrek (2011)
which shows that mothers who work in the formal sector have a protective effect against
stunting in children compared to mothers who do not work. Mothers who work in the
formal sector have a lower risk of their child experiencing stunting [11]. Research in
Surabaya also found that the type of mother’s work (formal or informal) was related
to the nutritional status of her child, mothers who work in the formal sector have bet-
ter nutritional status than children whose mothers work in the informal sector [21].
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Mother’s occupation, whether working in the formal, informal sector, or not working
is a consideration in the preparation of stunting prevention interventions for under five
children.

In addition, the risk factors for stunting in highland area were father’s smoking
behavior, infectious diseases and growth monitoring of under five children. In order to
reduce the incidence of stunting, strategic efforts are needed to reduce the impact of
exposure to cigarette smoke on children, for example by promoting smoking behavior
outside the home. This study found that the behavior of fathers who smoked actively was
74.3%, and 37.7% of them had stunting children. The proportion of stunting is higher
than in fathers who do not smoke, which is 21.1%.

The risk factors for stunting in East and West Tanjung Jabung Districts were socioe-
conomic level, mother’s education, and place of delivery. Socio-economic status can
be related to the mother’s occupation, which is the dominant factor in the incidence of
stunting in East and West Tanjung Jabung Districts, where most of the mother’s employ-
ment status is not working. The proportion of families with low socioeconomic status in
mothers who do not work is 31.58% and there are those who work in the informal sector
of 36.9%. This proportion is higher when compared to mothers who work in the formal
sector, which is only 7.5%. This problem can be overcome by providing or monitoring
social protection programs that are already running.

Access to health facilities is also a risk factor for stunting in East and West Tanjung
Jabung Districts. This is possible because some of these areas are coastal areas. This
study shows that there are 58.3% of children in the difficult category in terms of access
to health care facilities. Access to health care facilities is fundamental in improving
health status, including reducing the incidence of stunting. Innovative efforts need to be
made in providing easy access to health care facilities for the community, in addition to
improving existing facilities and infrastructure.

The place of delivery is also a risk factor for stunting in under five children in East
and West Tanjung Jabung Districts. Based on the data obtained, 19.8% of deliveries
were not carried out in health care facilities. This is not in line with Permenkes no. 97
of 2014 article 14 paragraph 1 which states that childbirth must be carried out in health
care facilities. Mother’s education is also a risk factor for stunting that needs attention.
The results showed that most of the mother’s education was in the low category. Low
education tends to be related to knowledge [22, 23]. Therefore, it is necessary to improve
Communication, Information and Education (IEC) related to health and nutrition in
children.

The risk factors for stunting in watersheds area regency were parity, socioeconomic
level, pregnancy status, place of delivery, infectious diseases, maternal education, mon-
itoring growth of under five children and smoking behavior. The dominant factor that
causes stunting was the socioeconomic level after being controlled by parity, pregnancy
status, place of delivery, infectious diseases, mother’s education, monitoring the growth
of children, smoking behavior.

Research by Al-Anshori & Nuryanto found that low socioeconomic status families
have an 11.8 times risk of stunting in children compared to high socioeconomic status
[24]. Torlesse et al.’s research also found that socioeconomic status was a risk factor for
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stunting. In this study, it was found that the lower the level of welfare or socioeconomic
status, the higher the risk of stunting [14].

The socioeconomic status of the family is closely related to the fulfillment of family
needs, including the fulfillment of children’s nutritional needs. Families with high eco-
nomic status tend to be able to meet their family’s food and nutritional needs better and
varied, so that there is less risk of their children experiencing stunting or other nutri-
tional problems, and vice versa. One of the socio-economic problems can be overcome
by providing a support system, namely a social protection system, in addition to other
supporting systems: health, sanitation, and education facilities [7]. Therefore, the han-
dling of stunting cannot only be carried out by the health sector, but multi-stakeholder
and cross-programme.

Risk factors for stunting in Merangin and Tebo regencies were father’s smoking
behavior, history of infectious disease, mother’s education, growth monitoring of under
five children and pregnancy disorders. The results showed that most of the smoking
behavior of fathers in the category of active smoking, which was 62.7%, and the propor-
tion of stunting in fathers who smoked actively was 35.9%. The proportion who have
a history of infectious diseases is 3.9%, but the proportion of stunting in children who
have a history of infectious diseases is quite high, which is 60%. Infectious disease
is a direct factor causing stunting [7, 25]. In watershed area also found that most of
the mothers had low education. Therefore, communication, information and education
(IEC) efforts related to health and nutrition in children need to be improved, especially
for mothers with low levels of education. This is because education and knowledge can
be interrelated [8, 22].

The results of this study also found that most mothers did not monitor the growth of
their children. This is also in line with the low ownership of MCH books (including those
who cannot show it) and access to service facilities is difficult. In addition, the factor of
pregnancy disorders also needs to be a concern as a determinant of stunting in children in
watershed area, it is known that there are 15.6% who experience pregnancy disorders, and
35.4% of them are stunted. Efforts to monitor the pregnancy process can be done through
adequate and quality antenatal care services. However, the proportion of examination
visits and antenatal care visits in poor categories is still quite high. Therefore, efforts to
increase visits and examinations in antenatal care services are also important things to
do in order to reduce the incidence of stunting in watershed Regencies.

The results of research in urban areas found that the dominant cause of stunting was
maternal height after controlling for the variables of place of delivery, parity, socioe-
conomic level and environmental health. This is consistent with research conducted in
Larantuka City, East Flores Regency, which found a significant relationship between
maternal height and the incidence of stunting, with mothers with short bodies (155 cm)
having a three times higher risk of stunting in children than mothers with taller bodies
(155 cm) [13]. In Laos, research found that taller women had a lower risk of stunting in
their children (OR = 0.78, P = 0.006), but short moms have a higher risk of stunting in
their children (OR = 0.78, P = 0.006) [21].

The height of the parents, including the height of the mother, is an important factor
in determining the child’s growth pattern. Research conducted by WHO found that the
height of parents (mid-parental height) correlated with height of children after the age
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of two years. This study also found that interventions can be carried out at least until the
age of two years by meeting the nutritional needs of children according to international
recommendations [26].

The dominant factor for stunting in Jambi Province is infectious disease after con-
trolling for smoking behavior, parity, birth height, ownership of MCH books, socioeco-
nomic level, access to health facilities, mother’s occupation, gestational age, and place of
delivery. This is in line with the conceptual framework of the determinants of child under-
nutrition which states that disease is a direct cause of nutritional problems in children
[7, 25]. Research in Padang City in 2018 showed that children whose disease duration
frequency was more than 3 days per sick episode had a 7 times higher risk than children
whose disease duration frequency was 3 days per sick episode of stunting [27].

Of all the comparisons of prediction models that are compared based on geographical
characteristics, although there are differences in dominant factors and several variables,
all of the prediction models for stunting lead to one equation, namely the socioeconomic
level of the family, and this is in accordance with the UNICEF concept.

UNICEEF states that malnutrition, including stunting, can be caused by direct causes,
namely food and disease. Malnutrition is caused not just by a lack of food, but also
by sickness. Children who receive adequate nourishment but are frequently unwell may
develop malnutrition. Similarly, youngsters who do not eat enough will have a weakened
immune system and will be more prone to sickness. Inadequate family food security,
child care patterns, basic health services, and environmental cleanliness are also indirect
contributors. These three criteria are connected to the amount of education, knowledge,
and skills in the family. The higher the level of education, knowledge, and skills, the
greater the degree of family food security, the better the parenting pattern, and the more
the use of health services, the more families will utilize health services [25].

Based on this study results, it is necessary to comprehensively prevent and control
stunting in children by implementing sensitive nutrition interventions as well as spe-
cific nutrition interventions. The problem of stunting can not only be solved by the
health sector alone, because in reality the specific nutrition intervention only contributes
30%, while for the prevention and control of nutritional problems the largest is 70%.
Multi-sectoral and multi-program coordination and synergy is a must in accelerating the
handling of stunting events [20, 28].

The results of the study support what has been implemented in the flagship pro-
gram of the National Population and Family Planning Agency (BKKBN), namely Fam-
ily Development, Population and Family Planning (called “Bangga Kencana”). The
Bangga Kencana program aims to create quality families who live in a healthy envi-
ronment through various community activity groups, including finding solutions to deal
with stunting cases in the future, in order to create a superior, competitive and quality
Indonesian generation. There are several program groups in the Bangga Kencana pro-
gram, namely to overcome the socio-economic problems of the community through the
UPPKS (Efforts to Increase Prosperous Family Income) which is an effort to empower
the family economy which is developed through micro-economic businesses with family
targets, especially pre-prosperous families and prosperous families [29].

In the Bangga Kencana program, efforts have been made to develop the Under five
Children Family (BKB) to overcome the problems of children, both infectious diseases
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and monitoring the growth and development of children. This BKB aims to improve the
knowledge and skills of families with children in fostering child development through
proper parenting based on age groups, including in handling smoking behavior at home
and ownership of MCH books as a place for monitoring the growth and development of
toddlers [29, 30].

The results of this study recommend that the prevention and control of stunting in
under five children were adapted to the characteristics of specific geographic and local
areas, interventions should be directed at sensitive nutrition interventions involving
multi-sectoral and cross-programme, especially in terms of socio-economic improve-
ment of the family, should also be carried out in an integrated manner with specific
nutritional interventions. Supplementary feeding (PMT) efforts for families with stunt-
ing children need to be monitored, but improving the socioeconomic level remains a
point of concern and monitoring and evaluation of the social protection system that has
been running in the district/city area needs to be monitored. Increased efforts to prevent
and control infectious diseases, especially in children as an effort to prevent stunting
where this is closely related to the improvement of basic sanitation and also the pro-
motion of personal hygiene. Revitalizing the Posyandu for children and upgrading the
Posyandu into a Holistic-integrative Posyandu, so that the role of monitoring growth and
development, education and poverty alleviation programs can be carried out together.
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