
Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Mal J Med Health Sci 18(SUPP3):308-313, Feb 2022 308

REVIEW ARTICLE

Exposure to Ultraviolet B Rays in Adolescents as a Stunting 
Prevention: A Scoping Review 
Wiwi Mardiah, Henny Suzana Mediani 

Department of Pediatric Nursing, Faculty of Nursing, Universitas Padjadjaran, 40184 Bandung, Indonesia

ABSTRACT

Stunting is a growth failure due to chronic malnutrition that needs to be prevented as early as possible through 
nutrition optimalization, including vitamin D. Vitamin D is a micronutrient that can be obtained through exposure 
to ultraviolet B (UVB). However, the role of exposure to UVB rays on vitamin D levels as a stunting prevention still 
requires further study. This study aims to describe ultraviolet B exposure on vitamin D. This study uses a scoping 
review approach which consists of five steps. The databases used were PubMed, Google Scholar, and ProQuest. 
Keywords include ultraviolet exposure, sunbathing, and vitamin D. The number of identified articles is reported on a 
PRISMA flow chart. JBI critical appraisal was carried out by both authors. Ten articles that met the inclusion criteria 
were obtained. The results revealed that exposure to UVB can increase levels of vitamin D, which plays a role in 
bone metabolism and prevention of stunting. 
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INTRODUCTION

One of the health problems in children in Indonesia is 
stunting. Compared to other southeastern countries, the 
prevalence of stunting in Indonesia remains high. As of  
2017, stunting affected 22.2%, or approximately 150.8 
million, of children under the age of five worldwide. In 
the South-East Asia Region (SEAR), Indonesia is the third 
country with the highest incident of stunting with the 
prevalence 30.8% (1). 

Stunting is a failure of growth and development which 
is caused by poor nutritional intake so that the child’s 
height is shorter than children their age (2). According 
to the Indonesian Ministry of Health, the benchmark for 
stunting is the z-score. If the z-score is less than -2SD, 
it is categorized as stunting and if it is less than -3SD, it 
is classified as severe stunting (3). Stunting conditions 
will affect their childhood, adolescence, and adulthood. 
Stunting causes impaired growth,   including cognitive 
and motor development retardation, suboptimal physical 
growth, and metabolic disorders (4–7). Eventually, 
cognitive capacities and academic performances may 
deteriorate. Aside from that, it weakens  the body’s 
immunity and increases the risk of obesity, diabetes, 
cancer, heart and blood vessel disease, stroke, and 
health impairments in the elderly later on, which leads 

to lower economic productivity (8)

The cumulative effect between generations affects the 
occurrence of stunting, such as the condition of the 
mother before pregnancy, during fetal development, and 
after giving birth. The causes of stunting are multifactorial. 
Broadly speaking, social, economic, environmental, 
and cultural conditions are the underlying determinants 
that contribute to intermediate factors (9). These factors 
include the fulfillment of maternal nutrition during 
pregnancy, both macronutrients and micronutrients, 
including vitamin D and the diversity of food types, 
access to health facilities, and environmental conditions 
such as sanitation and water hygiene (10). Unfulfilled 
calories and nutrients have implications for the inhibition 
of children’s growth and development (9). 

Indonesia is a tropical country where the sunlight 
emitted every day for 12 hours   could be used optimally 
to fulfil the needs of vitamin D.  Sources of vitamin D 
can come from food products, both plant and animal 
products such as fatty fish, egg yolks, and dairy products. 
In addition, vitamin D can be obtained from metabolism 
that occurs in the skin where 7- dehydrocholesterol in 
the skin is converted to pre-vitamin D with the help of 
UVB, which is then isomerized by body heat to vitamin 
D3. Then, it is stored in the liver and metabolized to the 
form of 25-hydroxyvitamin D (25-OH Vit D) which has 
been shown to be beneficial in calcium and phosphate 
regulation for bone health (11). Therefore, exposure to 
ultraviolet B rays is important in meeting the needs of 
vitamin D.
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sunlight increased after the intervention (15,17–23). 
Meanwhile,   study number 2 and 3 showed that the 
average concentration of vitamin D, in this case serum 
25 (OH)D, before exposure to sunlight  did not increase 
significantly after the intervention (24,25).

Based on the results of the analysis, several factors 
were identified that influence exposure to UVB rays 
to increase vitamin D levels and  include physical 
activity, clothing materials, places exposed to UVB rays, 
both when working indoors and outdoors, habits of 
using sunscreen, and duration of exposure to sunlight. 
Vitamin D levels are known to be higher in people who 
work outdoors. In addition to exposure to UVB rays, 
the intake of foods containing vitamin D also has a 
significant effect on the level of vitamin D that a person 
acquires (15,19).

DISCUSSION

Vitamin D is a micronutrient that has a significant role 
in the growth process. Inadequate calcium  and vitamin 
D have  been linked with the prevalence of stunting in 
children aged 2-5 years (27,28).

Vitamin D is also known as the “Sunshine vitamin,” 
and during sun exposure the skin converts 
7-dehydrocholesterol into vitamin D3. Vitamin D3 
has played a significant role in vertebrate evolution 
throughout history. Vitamin D is not only essential for 
bone health, but it also has a variety of biological roles 
that help in the prevention of chronic disease.

In the process of children’s growth, Insulin-Like Growth 

Although vitamin D is very beneficial for the body, 
vitamin D deficiency remains a health problem. The 
occurrence of vitamin D deficiency is influenced by 
many factors such as style of dress, skin pigmentation, 
duration of sun exposure, type of food consumption, 
and latitude of regions, such as South Asia and the 
Middle East (12–14). Vitamin D deficiency is reported to 
occur at all ages, including the elderly, adolescents, and 
children (14). In addition, women, including mothers, 
were significantly associated with lower serum 25(OH)
D levels (13–15). 

Until now, studies on the role of exposure to UV B rays 
on vitamin D as one of the way to prevent stunting are 
still limited, thus requiring further studies. Therefore, 
this study aims to describe UVB sunlight exposure on 
vitamin D. Scoping review is utilized in this study. This 
can facilitate researchers to explore topics that have not 
been widely studied and require broader references.

METHOD

Five stages of O’Maley’s scoping review   were used 
to answer the review questions (16).  First, data search 
was conducted in some databases, including PubMed, 
ProQuest, and search engine Google Scholar. Keywords 
in English applied for all databases were ultraviolet 
exposure and “vitamin D”, Keywords in Indonesian 
used in Google Scholar were berjemur, and “vitamin D,” 
Articles discussing the effect of ultraviolet B exposure on 
vitamin D, published between the last ten years  (2010-
2020), written in Indonesian and English, and available 
in free full-text were included. This study was limited 
to original articles. Articles that met the criteria were 
assessed using the JBI Critical Appraisal. This assessment 
aims to get quality articles. The two authors, WM and 
HSM, were involved in assessing eligible articles. If there 
was disagreement, then both authors considered by 
discussing them to make a final decision. The 10 articles 
were extracted based on the author’s information, year, 
purpose, place, sample, method, and research results 
(Figure 1).  

RESULTS

The total number of articles obtained through Google 
Scholar was 1,660 articles in Indonesian and 17,700 
articles in English. From PubMed database were 
obtained 104 articles and ProQuest as many as 2,548 
articles. Articles found were published within the period 
2011-2021. From the 10 identified articles, five were 
from Indonesia and the rest from various country. Data 
extraction (Table I) showed what   interventions were 
given and how this affected  the levels of serum 25 (OH)
D.  

The results of research numbers 1, 4, 5, 6, 7, 8, 9 and 
10 show  that the average concentration of vitamin 
D, in this case serum 25 (OH)D, before exposure to 

Figure 1: Flow chart of the review process
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Table I. Data extraction

Title Objective Settings Sample Research Methods
Exposure Ultraviolet B Ado-
lescents

The Role of Ultraviolet B Sun-
light on Status
Vitamin D and Blood Pressure 
in Women of Childbearing Age

Yosephin P Betty, Khomsan Ali, 
Dodik, Briawan Rimbawan, 
(2014)

Analyzing sun exposure
To improve vitamin d 
status, which results on 
improving blood pressure 
in women of childbearing 
age.

in Bogor 
Regency, 
West Java

21 healthy wom-
en of childbearing 
age. 

Design
Intervention study without 
a control group (one group 
pretest postest design)

The average concentration of 
vitamin D, in this case serum
25(OH)D before sun exposure
was 15.7 ng/dL increased to 
18.2 ng/dL

The Effectiveness of  Pregnant 
Exercise With Ultraviolet Light 
Exposure for 15 Minutes on 
Vitamin D levels 25-OH in 
Pregnant Women

Mulyani, Sri, Mawarti Indah,. 
(2020)

Indetifying the effective-
ness of pregnancy exercise 
with ultraviolet light 
exposure

in PUSK-
ESMAS, 
Jambi

16 pregnant 
women > 22 
weeks 

Pretest and posttest the 
design.
Research measured 
vitamin d 25-OH pregnant 
exercise with uv light 
exposure for 15 minutes 
was carried out 3 times a 
week for 1 month 

Result of the statistical test of 
the Asymp value. Sig for 0327> 
0.05(α5%) to accept 
Ho. There is no significant 
difference between vitamin D 
levels 
before and after treatment

The Effect of Ultraviolet Light 
on Vitamin D Levels and Blood 
Pressure in Women in Islamic 
Boarding Schools in Palu City

Masulili Fitria, Zainul,  Junaidi 
(2017)

Determine the effect of 
ultraviolet light on vitamin 
D levels and blood pres-
sure in women.

in Islamic 
boarding 
schools in 
Palu

11 women with 
hijab

Pre-experimental research 
design with pre-post test in 
one group. 
The intervention was irra-
diating morning ultraviolet 
rays to the 
face, arms and legs for 3 
weeks. Data analysis with 
dependent t test.

The results of the analysis found 
that there was no difference in 
the mean vitamin D levels of 
women after the intervention (p 
value = 0.744)

Vitamin D levels after UVB radi-
ation: effects by UVA additions 
in a randomized controlled trial.

Sallander Ellinor, Wester Ulf, 
Emil Bengtsson, Desiree Wieg-
leb Edström,  (2013)

To examine how different 
combinations of UVA 
and UVB radiation affect 
S-25(OH)D for the same 
vitamin D-weighted 
exposure.

Stockholm UVB (n = 23) , 
UVAB (n = 23) 
and UVA (n = 
10). The controls 
(n = 19) had no 
intervention. 

Healthy participants were 
recruited and subsequently 
divided into four com-
parable groups regarding 
initial 25(OH)D value. The 
different radiations given 
were whole-body
The exposure times were 
chosen to give the same 
calculated vitamin D 
effective dose (suberythe-
mal exposures 1 standard 
erythema dose). Blood 
samples were collected 
before the first irradiation 
(t0), immediately after the 
last (fifth) irradiation (t1) 
and then after another 2 
days after the last (fifth) 
irradiation (t2).

UVB and UVAB radiation 
significantly increased 25(OH)
D levels. In the UVA group the 
increase was less with the same 
vitamin D-weighted radiation 
dose.
Short sessions of UVB or UVAB 
radiation with the same vitamin 
D-weighted exposure increased 
25(OH)D levels. The UVA dose 
does not influence 25(OH)
D levels under short exposure 
times. However, there was a 
significantly lower increase of 
25(OH)D levels during longer 
UVA irradiation (≥9 min).

Vitamin D intake and sun 
exposure in people who work 
indoors and outdoors

Rimahardika Rosita et al. (2017)

Comparing vitamin D 
intake and sun exposure 
between people who work 
indoors and outdoors.

Sayung 
Subdistrict,, 
Demak 
Regency

60 samples aged 
19-64 years were 
taken by consecu-
tive sampling

Descriptive analytical 
performed with vitamin 
D intake measured by 
SQ-FFQ, analyzed using 
nutri survey. Sun exposure 
was obtained through 
interviews using a ques-
tionnaire and recall of sun 
exposure 3x24 hours. Data 
were analyzed using de-
scriptive and bivariate tests

Frequency of sun exposure was 
higher in people who worked 
indoors (p=0.001), more closed 
body parts in indoor workers 
(p=0.02), more frequent use 
of body shield for indoor 
workers (p=0.001), the total 
duration of sun exposure was 
higher for people who worked 
outdoors (p=0.001), polyester 
clothing material was more 
often used by people who 
worked outdoors (p= 0.07), and 
vitamin D intake of people who 
worked outdoors higher than 
people who work in the room 
(p = 0.79) .it can be conclude 
that people who work indoors 
at higher risk of vitamin D 
deficiency due to low intake 
of vitamin D and sun exposure 
due to the frequent use of 
closed and protective clothing 
body
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Table I. Data extraction (Continued)

Title Objective Settings Sample Research Methods
Exposure Ultraviolet B Ado-
lescents

Optimizing ultraviolet B radia-
tion exposure to prevent vitamin 
D deficiency among pregnant 
women in the tropical zone: 
report from cohort study on 
vitamin D status and its impact 
during pregnancy in Indonesia

Raden Tina Dewi Judistiani et 
al. (2020)

Search for the best time 
of UVB exposure and 
duration of exposure 
which can be suggested 
to prevent vitamin D 
deficiency in pregnant 
women, both those who 
wear hijab or not.

4 most 
populous 
provincial 
cities, 
West Java, 
Indonesia

304 first trimester 
pregnant women, 
75-76 mothers 

A 3-day record of the 
duration, time and type 
of outdoor activities and 
the clothes worn by the 
women were collected. 
Radiation intensity UVB 
was obtained. Calculations 
of the body surface area 
exposed to direct UVB 
radiation and the intensity 
of UVB radiation were 
carried out. Measurement 
of vitamin D levels in 
serum was carried out in 
the same week.

The median maternal serum 
vitamin D level was 13.6 ng/mL 
and the average exposed area 
was about 0.48 m2 or 18.59% 
of the total body surface area. 
Radiation intensity peaks 
around 10:00 and 13:00, but 
the average duration of UVB 
exposure during this window 
is lower than expected. A 
significant correlation was 
found between serum vitamin 
D levels and body surface area 
exposed (r = 0.36, p < 0.002) 
or percentage of body surface 
exposed (r = 0.39, p < 0.001) 
and radiation intensity (r = 
0.15, p = 0.029). Further anal-
ysis showed that the duration 
of UVB exposure is longer in 
pregnant women who wear a 
headscarf compared to women 
without a headscarf.

Relationship between Sun 
Exposure, Nutritional Status, and 
Food Intake on Vitamin D Lev-
els in Children and Adolescents 
with Type 1 Diabetes Mellitus

Kusumastuty Inggita et al. (2021)

Analyzed the relationship 
between sun exposure, 
nutritional status, food in-
take and vitamin D levels 
in children and
Adolescents with Type 1 
diabetes
.

Malang, 
East Java, 
Indonesia,

31 children and 
adolescents with 
Type 1 Diabetes 
aged 5-19
years.

Cross-sectional with
Sun exposure.  Data 
collection using the Sun 
Exposure Questionnaire 
form, nutritional status 
BMI/U
with WHO Anthro, food 
intake using Semi - Quan-
titative Food Frequency 
Questionnaire and vitamin 
D levels with
ELISA method. Statistical 
analysis using SPSS Ver-
sion 21 with the Pearson 
and Spearman correlation 
test

All respondents have vitamin D 
deficiency; most respondents 
have less sun exposure and 
nutritional status in the normal 
weight category. Most respon-
dents have good energy and 
protein intake, excess fat, fewer 
carbohydrates, less vitamin D 
and calcium. There is a positive 
relationship between sun ex-
posure and vitamin D levels (p 
= 0.001, r = 0.627). However, 
there is no relationship be-
tween nutritional status, intake 
of protein, fat, carbohydrates, 
vitamins
D and calcium with vitamin 
D levels (p=0.409; p=0.240; 
p=0.311; p= 0.822; p= 0.231; 
0.382)

Low Vitamin D Status despite 
Abundant Sun Exposure

Binkley N., R et al. (2007)

Documenting the 25(OH)
D status of healthy 
individuals with high sun 
exposure.

in Honolu-
lu, Hawaii 

93 adults (30 
women and 63 
men)

Serum 25(OH)D concen-
trations were measured 
using the appropriate 
HPLC essay. Low vitamin 
D status was defined as 
a circulating 25(OH)D 
concentration of less than 
30 ng/ml.

The mean serum concentration 
of 25(OH)D was 31.6 ng/ml. 
Using a 30 ng/ml cutpoint, 
51% of this population had low 
vitamin D status. The highest 
concentration of 25(OH)D was 
62 ng/ml.

Effect of physical activity and 
sun exposure on
vitamin D status of Saudi 
children
and adolescents

Abdulaziz Al-Othman et al. 
(2012)

Determine whether the 
prevalence of vitamin D 
deficiency is related to 
degree of physical activity 
and sun exposure among 
healthy children and ado-
lescents, a little studied
Population.
Methods: 
Vitamin D were analyzed.

Saudi 331 Saudi chil-
dren aged 6–17 
years (153 boys 
and 178 girls

Cross
sectional study
A total of) were included 
in this. Levels of physical 
activity and sun exposure 
were determined using a 
standard questionnaire.
Anthropometry, serum 
calcium and 25-(OH)

All subjects were vitamin D 
deficient, the majority being 
moderately deficient (71.6%). 
Age was the single
most significant predictor 
affecting 25 (OH) Vitamin D 
levels, explaining 21% of the 
variance perceived (p = 1.68 x
10-14). Age-matched compar-
isons revealed that for groups 
having the same amount of sun 
exposure, those with
moderate or are physically 
active will have higher levels of 
vitamin D status, though levels 
in across groups

The association between 
ultraviolet B irradiance, vitamin 
D status and incidence rates of 
type 1 diabetes in 51 regions 
worldwide

Mohr S B et al. (2008)

analysis of the relation-
ship between ultraviolet 
B (UVB) irradiance, the 
primary source of circulat-
ing vitamin D in humans, 
and age-standardised 
incidence rates of type 1 
diabetes mellitus in chil-
dren, according to region 
of the world

in 51 
regions 
worldwide

Children aged 
<14 years during 
1990--1994 

The association of UVB 
irradiance adjusted for 
cloud cover to incidence 
rates of type 1 diabetes in 
was assessed using multi-
ple regression. Incidence 
data were obtained from 
the Diabetes Mondial Proj-
ect Group.

Incidence rates were generally 
higher at higher latitudes (R2 
= 0.25, p < 0.001). According 
to multiple regression, UVB 
irradiance adjusted for cloud 
cover was inversely associat-
ed with incidence rates (p < 
0.05), while per capita health 
expenditure (p < 0.004) was 
positively associated (overall 
R2 = 0.42, p < 0.0001)
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Factor-1 (IGF-1) acts as an intermediary for growth 
hormone (Growth Hormone / GH) to reach bones and 
stimulates the region growth plate that plays a role in 
the elongation of long bones (29). Calculation of serum 
25(OH)D levels in the blood is often used to determine 
the amount of vitamin D in a person. Serum 25(OH)D 
was chosen as an indicator of vitamin D status because it 
is stable, reflects the overall vitamin D levels in the body 
and has a long life span of about three weeks (23,30).
25(OH)D plays an important role in regulating calcium 
and phosphate metabolism for maintenance of 
metabolic functions and for skeletal health. Most cells 
and organs in the body have a vitamin D receptor and 
many cells and organs are able to produce 125(OH)
D. As a result, 25(OH)D influences a large number of 
biologic pathways which may help explain association 
studies relating vitamin D deficiency and living at higher 
latitudes with increased risk for many chronic diseases, 
including autoimmune diseases, some cancers, 
cardiovascular disease, infectious disease, schizophrenia 
and type 2 diabetes. A three-part strategy of increasing 
food fortification programs with vitamin D, sensible sun 
exposure recommendations and encouraging ingestion 
of a vitamin D supplement when needed should be 
implemented to prevent global vitamin D deficiency 
and its negative health consequences(11).

In addition, a diverse range of contributing factors are, to 
varying degrees, associated with stunting, demonstrating 
the importance of considering how those predictors, 
for example nutrients (micronutrients), interact with 
nutrition. Integrated health promotion, prevention and 
interventions is needed to prevent new stunting children 
in Indonesia (7).

CONCLUSION

The results of this review provide information about how 
exposure to ultraviolet B rays has a role in preventing 
stunting. After the intervention was given, exposure 
to ultraviolet B light can be seen to increase vitamin 
D levels whereby this component contributes to bone 
growth and prevents stunting. 
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