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ABSTRACT

The problem of stunting in Indonesia has not yet been fully resolved. Vitamin D deficiency in children can cause 
growth disorder and stunting. This study was aimed at identifying various literature regarding the relationship of 
vitamin D status with the incidence of stunting in children. The research method used was a narrative review with 
inclusion criteria including primary research articles, full text, Indonesian or English, published in the last 10 years 
(2011-2021) with the research sample including children in the age range 0-14 years, and the exclusion criteria 
covering review research articles concerning children with diseases that can interfere with vitamin D metabolism, 
articles having an incomplete identity, and articles having unclear stated purpose and research method. Based on the 
search keywords in the PubMed and Google Scholar databases, eight articles were obtained for further analysis. The 
results of the study showed various factors affected the incidence of stunting in each region, and sometimes vitamin 
D status could be the main factor or not when other factors dominated. Through this narrative review, to prevent 
stunting children’s growth, it is known that the parents and the government need to pay attention to children’s vita-
min D status. 
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INTRODUCTION

Indonesia has three indicators in the HDI (Human 
Development Index) to determine the development of 
its population quality, namely longevity and healthy 
life/life expectancy, knowledge, and a decent standard 
of living (1, 2). Life expectancy is an indicator that 
describes the HDI in the health sector (IPMK) with one 
of the sub-indicators in it being stunting nutritional status 
(3). Indonesia is one of the developing countries with a 
high prevalence of stunting.

At the Indonesia Healthcare Forum (2020), Indonesia 
was in  third place with the average prevalence of 
stunting in toddlers in 2005-2017 as 36.4%. Based 
on Studi Status Gizi Balita Indonesia (SSGBI) or Study 
on the Nutritional Status of Indonesian Toddlers, until 
2019 the prevalence was still high with a percentage of 
27.7% and only decreased by 3.1% from the previous 
year (4, 5). Then, in 2021, the prevalence of stunting in 
Indonesia  decreased again to 24.4% with the highest 
province prevalence being 37.8% (East Nusa Tenggara) 
and the lowest 10.9% (Bali) (6).

Stunting is a condition in which children have a height 
that is shorter than their age or based on the results of 
measurements of height/body length based on age (H/A 
or BL/A) showing a score of <-2 SD (7). The impact of 
stunting on children does not only arise in the short 
term but can also affect children’ lives in adulthood 
(8). Stunting is caused by various factors such as family, 
environment, nutritional food intake, breastfeeding, and 
history of infection (9). The causes of stunting in each 
country can differ from each other due to influencing 
factors such as economic status and geographical 
location. According to Atmarita in Buletin Jendela Data 
Informasi Kesehatan, chronic nutritional inadequacy 
and a history of infectious diseases are the main factors 
for stunting in Indonesia (10).

Vitamin D is one   of the fat-soluble micronutrients 
that play an important role in the growth process 
of children. The body needs vitamin D in the form 
of 25-hydroxyvitamin D (25(OH)D) to increase the 
secretion of Insulin-Like Growth Factor-1 (IGF-1) in 
the liver. The lack of production of IGF-1 secretion in 
children can cause growth retardation due to IGF-1 
resistance in the body (11, 12). Van Stuijvenberg et al. 
(2014) stated that inadequate calcium and vitamin D 
were associated with stunting in children aged 2-5 years 
(13). The greater the need for vitamin D in children 
which is not met, the greater the chance of children 
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Figure 1: Process of searching and filtering article

experiencing stunting (14).

The fulfilment and insufficiency of vitamin D needs in 
the body can be determined through vitamin D status 
based on the measurement of serum 25(OH)D levels. 
Serum 25(OH)D is a vitamin D content stored in the 
liver and transformed by the hormone 25-hydroxylase. 
Serum 25(OH)D is chosen because its content can 
represent all vitamin D in the body, both from the 
synthesis process, food, and supplementation (Ermawati 
& Budiman, 2015). 

The cases of vitamin D deficiency in children are often 
found in Indonesia. Oktaria et al. (2020) found that 307 
neonates (90%) and 33 infants aged six months (13%) 
had vitamin D deficiency (56). In the examination of 
vitamin D status of children aged 7-12 years conducted 
by Soesanti et al. (2012), it was found that 75.8% had 
insufficient status and 15% deficient vitamin D (55). 
Ernawati and  Budiman (2015) in their survey of children 
aged 2-12.9 years found that 157 children experienced 
insufficiency and 172 children experienced vitamin D 
inadequacy (15). Compared with the results of a survey 
of vitamin D status of other countries in the SEANUTS 
(South East Asia Nutrition Survey), Indonesia has a low 
prevalence of vitamin D adequacy in children (16). 
Nurses playing the role as educators are obliged to 
have knowledge related to the relationship between 
vitamin D status and the incidence of stunting in order 
to have broad knowledge in providing health education 
to patients or to communities. The lack of information 
about vitamin D status with the stunting incidence in 
children, especially at the age of 0-14 years, caused the 
researcher to want to conduct a narrative review study 
to collect evidence from previous studies. 
 
METHOD

The method   used a narrative review with the process 
of articles searching and selecting based on the PRISMA 
chart which consisted of identification, screening, 
eligibility, and inclusion stage.

Determining  the keywords, databases, and criteria 
(inclusion and exclusion) is a step in the identification 
stage to ease the process of finding articles   suitable for 
the topic. The researchers conducted a search process 
on Google Scholar and PubMed databases with the 
keywords as association AND vitamin D status OR 
vitamin D levels AND stunting AND children. Then, 
for the selection of the articles, the inclusion criteria 
were full-text articles, published in the last 10 years 
(2011-2021), according to keywords, Indonesian/ 
English article, and original research articles whereas 
the exclusion criteria were  type of review article, 
children as sample having comorbidities that interfere 
with vitamin D metabolism, incomplete article identity 
(number, year, and publisher), and unclear purpose and 
method.

After the searching process, 2, 540 articles were 
obtained to be examined for   duplication and then the 
title and abstract of the article were screened. There 
were 50 duplicate articles and 1,536 articles that were 
excluded for the next stage because of inappropriate 
title and abstract. In the eligibility stage, 954 articles that   
passed the screening stage were re-examined according 
to the inclusion and exclusion criteria to obtain   article   
suitable to the topic research, of which eight  articles fit 
to this study (Figure 1).

RESULTS

The total number of articles obtained through search 
keywords in the Google Scholar database was 2,350 
Indonesian articles and 1, 870 English articles, and the 
PubMed database was 190 articles published in the 
years 2011-2021. Based on the inclusion and exclusion 
criteria through identifying the title and abstract, there 
were eight articles selected for further analysis (Table I). 
The results of the study of these  articles showed that each 
article had various results and could not be generalized. 
Of the total number of articles studied, there were only 
two  articles that showed the vitamin D status as a main 
factor of stunting incidences while six articles showed 
that, there are other factors which have a greater impact 
on stunting than vitamin D status.   
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DISCUSSION

Vitamin D status is an indicator used to determine 
the level of adequacy of vitamin D levels in the body 
by measuring serum levels of 25-hydroxyvitamin D 
(25(OH)D). Vitamin D in the body can stimulate growth 
hormone sensitivity in carrying out its role in the linear 
growth of school children (12). Nurhayati et al. (2020) 
state that vitamin D deficiency status can increase 
the risk of stunting in children (14). In line with these 
concepts and statements, Mokhtar et al. (2017) in their 
article found that children with low vitamin D status 
(<42.5 nmol/l) living in the mountainous Andes region 
of Ecuador, South America, had a strong relationship 
with the condition of stunted height (18). The article 
considered that the high prevalence of vitamin D 
deficiency status in underweight children is caused by a 
lack of macro and micro nutrients intake (one of which 
is vitamin D). When viewed from the point of view of 
where the research took place, the intensity of exposure 
to sunlight or UV obtained by the children should be 
sufficient or exceeding the needs because of its location 
in the highlands. The higher an area is above sea level, 
the higher the level of UV radiation (19). However, the 
type and model of clothing worn by children due to the 
cold climate causes sun exposure to only reach a small 
part of the body surface, so the amount of vitamin D 
synthesized is less than the requirement. According to 
Chang and Lee (2019), the synthesis of vitamin D in 
the body is influenced by the intensity or duration of 
exposure to sunlight and the surface area (body surface 
area) exposed (20). The longer duration of exposure to 
sunlight/UVB will increase the amount of vitamin D 
synthesized in the body (21). Sun exposure to all parts of 
the body or the upper body can increase the total serum 
25(OH)D level significantly if compared to the face and 
hands (22).

Bindusha et al.’s (2017) findings are in line with the 
concept that the status of vitamin D insufficiency 
in children in South India who undergo outpatient 
treatment at a tertiary care teaching hospital is related 
to the incidence of stunting (23). It is known that of 
the 16 children included in the stunting category, 13 
had  vitamin D insufficiency status. The research in 
this article was undertaken in  the State of Kerala in 
South India. Kerala’s location near the equator makes 
this area get a high intensity of sun exposure. UV levels 
in tropical areas (around or right at the equator) are 
higher than other regions because of the position of the 
sun perpendicular to the equator (24). However, the 
results of the analysis in this article state that there is no 
relationship between the duration of outdoor activities 
as an indicator of the duration of sun exposure and 
body parts exposed to the vitamin D status of children, 
because there is no significant difference in the number 
of children in duration and body parts exposed among 
groups of children with insufficiency and normal vitamin 
D status. The duration of outdoor activity and body 

surface area does not show a relationship with 25(OH)
D levels in areas that have several seasons (winter, 
summer, autumn, and spring) (25).

Another article using a sample of children from patients 
at a tertiary care hospital is by Walli et al. (2017) with 
results that do not show a relationship between vitamin 
D deficiency status and the incidence of stunting 
(26). In this article, it is known that more than 50% of 
malnourished children were stunted with the majority 
of vitamin D status not being deficient (≥50 nmol/l) 
both in the severe acute malnutrition (marasmus and 
kwashiokor) and chronic malnutrition (stunting) groups. 
Children with malnourished nutritional status in Uganda 
also showed that most children had normal 25(OH)D 
serum levels (≥30 ng/ml) (27). There are as many as 
134 children (91%) out of 150 malnourished children 
included in the stunting category in Karaachi, Pakistan. 
Stunting conditions can be initially from mild chronic 
malnutrition status that worsens with accompanying 
infectious diseases such as diarrhea, respiratory 
tract infections, and measles (28). Compared to the 
malnutrition status of children, vitamin D deficiency 
status in this article is not a major factor in the occurrence 
of stunting in children in tertiary care Tanzania.

In contrast with the results of Bindusha et al.’s (2017) 
analysis, Chowdhury et al. (2020) in their cohort study 
article stated that there was no relationship between 
vitamin D status of children aged 6-30 months and the 
incidence of stunting at the age of 6-9 years in North India 
(29). When compared to South India, North India has an 
unstable UVB index. The index increases rapidly from 
March-October and again declines rapidly in November 
(30). In addition to the intensity of sun exposure and the 
surface area of the skin exposed to the sun, the deficiency 
of the quantity of food sources of vitamin D intake can 
also affect the status of vitamin D deficiency. Salmon, 
mackerel, and blue fish (oily fish types) are known to 
have very good sources of vitamin D3. However, this 
type of fish is a difficult to find or limited numbers food 
source in North India (31, 32). According to Green et 
al. (2016), the population of North India has a diet that 
tends to consume more fruit, vegetables, rice, and beans 
(33). Therefore, vitamin D deficiency status is often 
found not only in stunted children but also in children 
with underweight and wasted nutrition.

Sudfeld et al. (2017) also state that vitamin D deficiency 
status (<10 ng/ml) in children with environmental 
enteric dysfunction at six weeks or six months has no 
effect on stunting in Tanzanian children at 18 months 
(34). Environmental enteric dysfunction (EED) is a 
disorder of small intestine function that often occurs in 
children in tropical and low-middle income countries 
(35, 36). This disorder is one of the factors that 
determine stunting conditions, especially in children 
with low socioeconomic status and living in slums 
(37). Mechanistically, EED conditions in children 
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can cause several changes in the absorption process 
of the small intestine such as increased intestinal 
permeability, chronic inflammation in the intestine, 
villous atrophy, changes in the intestinal ecosystem, 
macro and micronutrient deficiencies, and intestinal 
bacterial translocation (38). Owino et al. (2016), in a 
review article, state that inadequate or inconsistent 
energy intake, recurrent infections, and local or systemic 
inflammation due to EED are factors that contribute to 
growth failure and postnatal stunting (39).

In the previous article, it has been revealed that the 
economic status of poor families (middle-lower) affects 
the quality of children’s nutritional intake and the 
environment they live in. In line with this, Geng et al. 
(2016) state that low socioeconomic status is a major 
factor in the occurrence of child stunting in Southeast 
China (40). A study conducted by Ngaisyah (2015) in 
Kanigoro Village, Saptosari, Gunung Kidul, showed that 
most of the families of stunted children had incomes 
below the minimum wage (41). Similarly, the results of a 
study in the working area of the Wilangan Health Center, 
Nganjuk Regency, show that there is a relationship 
between family income and the incidence of stunting 
in toddlers (42). The nutritional status of parents and 
the socioeconomic status of the family are the biggest 
determining factors for stunting in children in lower-
middle income countries (43).

Another factor causing stunting in children is the lack 
of nutritional intake (macro and micro). However, there 
are several types of nutrients that greatly affect the 
incidence of stunting based on their function or role in 
the body. The article by Sharif et al. (2019) stated that 
micronutrient levels of vitamin A (retinol) are associated 
with stunting, whereas vitamin D (serum 25(OH)D) 
and zinc showed the opposite in both urban and rural 
children (44). Sulistianingsih and Yanti (2016) also 
stated that low intake of protein, vitamin A, and iron 
in children in Tanjung Baru Village, Bandar Lampung 
City, had a relationship with stunting (45). In contrast, 
Langi et al.’s (2019) analysis showed that the nutritional 
intake associated with the incidence of stunting was iron 
intake, while the intake of energy, protein, and vitamin A 
was not related (46). This is because the lack of vitamin 
A levels in the body will interfere with the process of 
maturation of new cells so that it has an impact on the 
child’s growth process.  

Then, in the last article, by Hauta-alus et al. (2019), 
something new was found, namely vitamin D sufficiency 
status related to the slow growth process of children 
(47). This statement applies to children in Finland 
whose mothers have vitamin D content >125 nmol/l 
(sufficiency). Until now there has been no article that 
can explain the mechanism of slowed growth due to 
vitamin D sufficiency status. In general, based on the 
results of previous studies, vitamin D can cause linear 
growth process in children who have slow growth 

process and if the need for vitamin D has not been met 
(status deficiency or vitamin D insufficiency), it make 
children’s height shorter than their age. The growth 
process of a child from a mother who has vitamin D 
deficiency status will fail to grow after one month of age 
(48). Low levels of vitamin D (<50 nmol/l) in early and 
late pregnancy can affect fetal development and growth 
(49).

Differences in the results of the analysis of the relationship 
between vitamin D status and the incidence of stunting 
in each article occur due to the various factors causing 
stunting in each region of the country. Maywita (2018) 
stated that most stunting toddlers aged 12-59 months in 
Kampung Baru Village, Lubuk Begalung Padang District, 
did not receive exclusive breastfeeding, had poor 
parenting, low family socioeconomic level, a history of 
infectious diseases, did not utilize health services with 
good parenting, poor nutrition, and were living with a 
large family (family members >5 people) (50). The low 
level of education of fathers and mothers is the main 
factor in the occurrence of stunting in children aged 
25-60 months in Sukorejo Blitar District (51). The case 
in Makassar showed that the main causes of stunting in 
children aged 6-60 months were zinc levels and low 
birth weight (LBW) (52). The limitation of this study is 
about the wide-topic discussion because the inclusion 
criteria arrange focus on the vitamin D status of children 
with or without vitamin D supplementation correlation 
with stunting.

CONCLUSION

Of the eight articles, there were two which stated 
that there was a relationship and five  that vitamin D 
status was not related to stunting while one stated that 
vitamin D sufficiency status was associated with linear 
growth of children who have slow growth. Based on 
the conclusions from the analysis of the articles, it 
was found that the various factors causing stunting in 
children caused vitamin D status tare not always   the 
main factor on the incidence of stunting in children. 
Therefore, there was a condition in certain areas that 
made vitamin D status as one of major influential factors 
on the incidence of stunting in children.
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