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ABSTRACT

BACKGROUND: Exposure to sunlight is vital for the synthesis of vitamin-D and vitamin D plays an important role in growth and bones
strength. Therefore, this study aimed to assess the knowledge and practice of infants exposure to sunlight among lactating women.

METHODS: A cross-sectional study was conducted from May 01 to 30, 2019 among 327 infant coupled lactating mothers attended at Yirgalem
General Hospital. An interviewer-administered questionnaire was used to collect relevant data through a convenient sampling technique.

RESULTS: A total of 84.7% of respondents exposed infants to sunlight. More than 94% knew the benefit of exposing infants to sunlight.
About 20.9%, 25.6%, and 19.9% of mothers exposed infants to sunlight within 15, 16 to 30, and 31 to 45 days of birth, respectively. In addi-
tion, 59.9% of respondents exposed infants to sunshine daily and 72.2% exposed without clothing the infants’ body. Moreover, 63.5% of
mothers have applied lubricants and overall 54.5% of mothers exposed infants to sunlight in good practice. Unemployed women were 4.7
times more likely (a0OR; 95%Cl: 4.7; 2.0-11.4) to expose infants to sunlight when compared to those employed, while women whose husbands
have at least secondary education level were 5.1 times more likely (aOR; 95%Cl: 5.1; 1.6-16.1) to expose infants to sunlight when compared
to those unable to read and write.

CONCLUSION: More than 45% and more than one-third of lactating mothers had poor practice and exposed infants to sunlight for inade-
quate time, respectively. Therefore, the finding indicates a need for awareness creation to increase women'’s knowledge and practice toward
the exposure of infants to sunlight.
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Introduction

Vitamin D is a fat-soluble vitamin that generally refers to 2
pro-hormones: ergocalciferol (vitamin D2) and cholecalciferol
(vitamin D3).! It is synthesized primarily in humans through
the exposure of sunlight on the skin and converted to its active
form of 1a,25-dihydroxyvitamin D3 [10,,25(OH)2D3] in the
kidney by 25-hydroxyvitamin D-1 alpha hydroxylase.l?
Approximately 90% of vitamin-D requirement comes from
sunlight exposure and the residual from dietary source and/or
supplementation.? Vitamin D plays an important role in the
regulation of calcium level and bone metabolism in the body,
its active metabolite 1,25(OH)2D (calcitriol) facilitate the
innate and adaptive immune systems and triggers effective
antimicrobial pathways against bacterial, viral, and fungal path-
ogens in the cells of the innate immune system.* Moreover, it
helps for brain development and function, including neuronal
differentiation, proliferation, and apoptosis, regulating synaptic
plasticity, the ontogeny of the dopaminergic system, immu-
nomodulation, reduces the risk of asthma and reducing oxida-

tive burden.’ Over 40% of infants’/adults’ skin should be

exposed to sunshine daily for twenty minutes in order to syn-
thesize a sufficient amount of 25(OH)D3 or to prevent its
deficiency.®

However, 25(OH)D3 deficiency in infants can lead to
abnormalities like bone malformation, seizures, and difficulty
breathing. Severe vitamin D deficiency (<10 ng/mL) in chil-
dren may lead to overt skeletal abnormalities, typically defined
as rickets.” Healthy breast milk contains an insufficient
amount of 25(OH)D3, leading to a poor source of 25(OH)
D3 for exclusive breastfeeding.®? Exclusively breastfed infants
depend on sunlight exposure and 25(OH)D3 intake from
breast milk in order to maintain its concentration. However,
the report indicated that breast milk 25(OH)D3 content is
low, which may rises the risk of vitamin D deficiency (VDD)
in infants living in areas with insufficient sunlight.!® Besides
the exposure status of sunlight, vitamin D nutritional status
can also affect neonatal anthropometrics, bone development,
electrolyte balance, immune function, and cognitive func-
tion.! Further, VDD during pregnancy may affect neonatal
outcomes, thereby increasing the risk of preterm birth, low
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birth weight (LBW), small for gestational age (SGA), and
poor offspring health.!?

Globally, vitamin D deficiency is a health problem in both
children and adults; and considered as an epidemic.!® Rickets
disease is common in children particularly in Sub-Saharan
Africa including Ethiopia.* Lack of sunlight exposure, mater-
nal VDD, and lack of vitamin D supplements were the risk
factors for developing VDD rickets in children.’® Regarding
25(OH)D3 deficiency in children, it was found that 42% in
Adama, east Ethiopia,'® while the prevalence of rackets was
10.5% in Jimma, Southwest Ethiopia'” and 7.8% in Haramya,
eastern Ethiopia.’® Further duration of sun exposure status,
application of baby oil, skin color of the baby, and occupational
status of the mother was significantly associated with rickets.!”
While, dressing fully during sun exposure, being sick 1 month
prior to the study, and being under the care of caregivers were
positively associated with rickets.!® Therefore, prophylactic
vitamin D supplementation for infants is recommended how-
ever, considering the side effects of intoxication, the real need
for use of supplementation should be evaluated.’ Ethiopia is
known as a country with 13months of sunlight (365 or
366days or 12months of 30days each and 13th month of
5 days, which will be 6 days every leap year). However, lack of
awareness on the benefits and suitable habits of sunlight expo-
sure and also unaccepted traditional beliefs are possible rea-
sons for avoiding sunlight exposure for infants. Data are still
scarce in Ethiopia, therefore this study aimed to assess the
knowledge and practice of lactating women about infants’sun-
light exposure status.

Methods Study Settings, Study Population, and
Sampling

This institution based cross-sectional study was conducted
from 01 to 30 May 2019 at Yirgalem General Hospital,
Yirgalem, Sidama Regional State, Southern-Ethiopia.
Yirgalem town has a latitude and longitude of 6°45'N
38°25'E/6.75°N 38.417°E/6.75; 38.417 and an elevation of
1776 m above the sea level. In total, 327 mothers who had a
child <12months of age and visited the Pediatrics and Child
Health Department were eligible for study enrollment. Besides,
data on socio-demographic, education, knowledge level about
sunlight exposure, frequency of sunlight exposure, time of sun-
light exposure, and clothing status during sunlight exposure,
utilization, and duration of lubricant application were collected
by a pre-tested structured questionnaire through a convenient
sampling technique. An interviewer-administered question-
naire was used by trained nurses who were working in the pedi-
atrics and child health department. Lactating women who
attend pediatrics and child health department under 12 months
of children for healthcare were included in the study and the
interview was directly forwarded to the lactating mothers.
However, those lactating mothers who came with children

aged = 12months, and those who unable to communicate
properly were not considered for inclusion in the study.

Data Collection Procedure

Before going to the data collection, a pretest was done on 5%
of similar mothers in the health center. Data was collected
through the face-to-face interview method. The interview was
conducted during the day both in the morning and in the
afternoon in a place where the interviewee feels free and can
express her feelings without any hesitation after taking
informed consent. All interviews was conducted alone with
the respondents.

Operational Definitions

Lubricants: The type of lubricants utilized by lactating mothers
to keep their infants’ skin soft and massaging was butter (fresh
dairy product) and/or baby oil (a petroleum-based mineral oil)
only but not sunscreens.

Sufficient sunlight exposure time: Sufficient sunlight exposure
was mentioned as those infants/children exposed to sunlight
daily in the morning session a minimum of 15 to 30 minutes.®%°

The practice of sunlight exposure: Lactating mothers were
asked about their experience of sunlight exposure using prac-
tice-related questions in different aspects like frequency of
exposure, condition of closing during exposure, adequacy of
exposure time, utilization of lubricants, and duration of lubri-
cant application. The sunlight exposure status of infants was
assessed by practice-related indicators (questions) and pre-
sented using a 5-point Likert scale approach (1-not at all/
never; 2-sometimes/insufficient; 3- fair/sufficient; 4-most of
the time/very sufficient; and 5-always/extremely sufficient).
Hence lactating mothers who responded more than or equal
to the median value of the overall practice indicator items
were categorized under a group of good practice; otherwise,
they were categorized under a group of poor practice of sunlight
exposure.

Sample Size Determination

The sample size was calculated using a single population pro-
portion formula and considering 32.6% prevalence from the
study conducted in Aleta Wondo Health Center.?! With a 5%
marginal error and 95% confidence interval (CI) level, the final
sample size was calculated to be 338.

Statistical Analysis

Each questionnaire was visually checked, coded, and entered
into SPSS version 20 for statistical analysis. To explain the
study population with relevant variables, descriptive statistics
were used. Bivariate and multivariate logistic regressions model
was used to assess the association between the practice of sun-
light exposure and independent variables. The adjusted odds
ratios (aOR) with 95%CI was used to determine the associa-
tion of explanatory variable with the practice of sunlight
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exposure. In addition, the model fitness was checked by the
Hosmer-Lemeshow goodness of fit test. Finally P-value <.05
was accepted as statistically significance at a 95%CI.

Results

Socio—demogmp/)ic and other characteristics of the
study subjects

Of 338 lactating mothers approached, 327 were recruited in
the study, giving a response rate of 96.7%. One hundred
(30.6%) women were aged between 21 and 26 years and more
than half of the children (54.4%) were under 7 months old
(Table 1).

Majorities, 310 (94.8%) of lactating mothers had informa-
tion on infants exposure to sunlight and of them, 26.8%
(83/310) were accessed information from midwives/nurses,
while 53.5% (166/310) were received information from their
neighbors. Moreover, 4.5% of lactating mothers have received
information from health extension workers (HEWs) on sun-
light exposure (Figure 1). The HEWs are mobilizing the com-
munity, and by acting as community role models to form more
model households (1-in-5 network). HEWs provide health
post-based basic services, including preventive health services
such as immunizations and injectable contraceptives, and lim-
ited basic curative services such as first aid and treatment of
malaria, intestinal parasites, and other ailments.

Knowledge of Lactating Mothers on the Infants’
Exposure to Sunlight

Totally 310 (94.8%) knew about the benefit of infants sunning.
More than 53% of women were responded that sunlight is
important for the strengthening of body. While the rest 22.2%
(69/310) and 7.4% (69/310) were responded that exposing
infants to sunlight is required for bone strength and vitamin-D
synthesis, respectively. More than 94% of the respondents did
not know about the harmful effects of sunlight exposure.
Moreover, 18 respondents who had known the harmful effects
of sunlight exposure, 9 of them responded that it can cause
blindness, while 3 of them responded that it can cause skin
cancer and 6 of them responded that it can cause other risks

(Table 2).

Lactating Mothers Practice on Infants Exposure to
Sunlight

More than 84% of lactating mothers exposed their infants to
sunshine. One-third (33.6%) of the mothers began sunning of
infants after 45 days of birth, while 20.9%, 25.6%, and 19.9% of
them exposed within 15, 16 to 30, and 31 to 45 days of birth,
respectively. A total 166 (59.9%) mothers exposed infants to
sunlight daily and 72.2% exposed without clothing of infants’
body. Regarding the application of lubricant, 63.5% (176/310)
of mothers applied lubricants, and of these, 25% (44/176),
45.5% (80/176), and 29.5% (52/176) applied lubricant before,

during, and after the sunning of infants, respectively. Overall

54.5% (151/277) of lactating women adequately practiced
infants’ exposure to sunlight, whereas the rest 45.5% (126/277)
practiced inadequately (Table 3).

Factors Associated With the Practice of Infants
Sunlight Exposure

In bivariate analysis, mothers aged between 21 and 26years
were 2.4 times more likely to practice infants exposure to sun-
light compared to those mothers aged between 15 to 20years,
the crude odds ratio (cOR; 95%CI: 2.42; 1.2-4.9). Mothers
educated from grade 11 to 12 were 3.3 times more likely to
practice infants exposure to sunlight when compared to moth-
ers who were unable to read and write (cOR; 95%CI: 3.3; 1.49-
7.5). In addition, unemployed women were 1.8 times more
likely to practice infants exposure to sunlight when compared to
those employed women (cOR; 95%ClL: 1.7; 1.0-3.1). When
using a multivariate logistic regression analysis, only maternal
occupation and husband’s education remained as the significant
independent predictors of good practice of sunlight exposure.
Unemployed women were 4.7 times more likely (aOR; 95%CI:
4.7; 2.0-11.4) to expose infants to sunlight when compared to
those who were employed, while women whose husbands had at
least a secondary education level were 5.1 times more likely
(aOR; 95%CI: 5.1; 1.6-16.1) to expose infants to sunlight when
compared to those unable to read and write. (Table 4).

Discussion

In this study, 94.8% of lactating mothers had information on
infants exposure to sunlight. However, the inconsistent rate
was reported in different studies like 86.1% in Gojjam,?
53.98% in Gondar,?3 64% in Saudi,?* 40% in Saudi.?> The vari-
ations might be attributed to socio-demographic, maternal
education, cultural differences, geographical contributions, and
beliefs/fear regarding early infants sunning.

In this study, 94.8% of lactating mothers responded affirma-
tively about the importance of infants exposure to sunlight. This
finding was nearly comparable with the study conducted in
Debre Markos (91.1%),22 and Jimma town (99.68%).16
However, it was higher than the report from Aleta Wondo?!
and Gondar,? which were 84.9% and 75.98%, respectively. The
level of awareness and adequacy of health extension workers
between regions/zones for the proper home to home delivery of
health education might be possible factors for the variations.

Regarding the harmful effects of solar UV radiation, only
5.5% of lactating mothers responded that sunning had side
effects, irrespective of its benefita such as blindness, skin cancer,
and others. Their knowledge level was significantly lower than
the studies done in other parts of Ethiopia like Aleta Wondo,?!
and Debre Markos,?? which were 48.7% and 26.8%, respectively.
This indicates that most lactating mothers do not have enough
information about sunning and its drawbacks since sunning
might be useful for reducing neonatal jaundice and boosts vita-
min D for different physiological functions in the body.20
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Table 1. Socio-demographic characteristics of the study subjects.

VARIABLES CATEGORY FREQUENCY PERCENT (%)
Mother’s age 15-20 93 28.4
21-26 100 30.6
27-32 88 26.9
>32 46 141
Infant’s age 0-6mo 178 54.4
7-12mo 149 45.6
Religion (Mother) Protestant 277 84.7
Orthodox 36 111
Muslim 8 2.4
Others 6 1.8
Ethnicity Sidama 293 89.6
Oromo 8 2.4
Amhara 17 5.2
Others 9 2.8
Marital status Single 12 3.7
Married 310 94.8
Divorced 5 1.5
Mother’s educational status Unable to read and write 91 27.8
Grade 1-6 100 30.6
Grade 7-10 75 22.9
Grade 11-12 12 3.7
Diploma and above 49 15
Mother’s occupation Student 11 3.4
House wife 214 65.4
Government employee 44 13.5
Self-employed 25 7.6
Daily laborer 11 3.4
Merchant 22 6.7
Family size 1-3 124 37.9
4-6 177 54.1
>6 26 8
Husband’s educational status Unable to read and write 69 211
Able to read and write 7 241
Grade 1-6 58 17.7
Grade 7-10 79 24.2
Grade 11-12 11 3.4
Diploma and above 86 26.3

Missing 17 5.2
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In the present study, 54.5% of lactating mothers exposed
infants to sunlight adequately time appropriately. This find-
ing is in line with the study conducted in Gondar (54.4%).%3
However, variable rates of sunlight exposure practice were
reported by several studies conducted in Ethiopia, such as
32.6% in Aleta Wondo,?! and 44.6% in Debre Markos.?
Seasonal differences between the studies might cause varia-
tion in sunlight exposure status due to rain, cloudy weather
conditions, and variation in the number of sunny days. In
addition, in this study, 84.7% of lactating women exposed
infants to sunning irrespective of time adequacy. The finding
was comparable with studies conducted in Aleta Wondo,
Ethiopia?! in which 80.1% of mothers exposed infants to
sunlight. However, the finding was higher than the studies
conducted in Debre Markos,?? and Gondar,?® which were
40% and 51.98%, respectively. Differences in socio-cultural
conditions between the regions might affect early exposure
of infants to sunlight.

In this study, 20.9% of mothers exposed babies to sunlight
within 0 to 15 days of birth. The finding was nearly comparable

5.5% 4.5%

= Neighbours

= Nurses
Physicians
Media

m Other sources

Figure 1. Source of information for mothers on infants exposure to
sunlight.

Table 2. Knowledge of mothers on infants exposure to sunlight.

with the study conducted in Debre Markos, Ethiopia, in which
17.6% of lactating mothers exposed their babies to sunlight
within 0 to 15days of birth.22 However, it was inconsistent
with the report of several studies conducted in other parts of
Ethiopia like 23.4% in Debre Markos,?? 15.7% in Gondar,??
42.0% in Jimma.'® Individual perception, fear of disease, fear of
attack, and fear of witchcraft might be reasons for the variabil-
ity in periods of sunlight exposure after birth in different
communites.

The current study indicated that 59.9% of mothers exposed
their infants to sunshine daily and this is in line with the study
conducted in Debre Markos, which indicated that 57.9% of
mothers exposed infants to sunshine.?? However, the finding
was inconsistent with the reports of other studies, such as
67.6% in Aleta Wondo,?! 40% in Gondar,® and 49.4% in
Southern Ethiopia.?” Regarding the time of exposure, majority
(83%) of mothers exposed their babies to sunlight between
8:00 and 10:00 AM. However, different studies reported vari-
able rates about the exposure of infants to sunlight in the
depicted period: e.g. 90% in Aleta Wondo,?! 99.1% in Debre
Markos,?? and 73.2% in Gondar.?3 Even though the exposure
of infants to sunlight is important for growth, excess exposure
to UV rays (both natural and artificial tanning sources) in
children and adolescents may lead to an increased risk of skin
cancers — some of which may be fatal.?8

Moreover, unemployed women were 4.7 times more likely to
expose their infants to sunlight than those who were employed.
This might be attributed to unemployed women have sufficient
time to expose their infants to sunlight when compared to those
women with employed women. Furthermore, the odds of prac-
tice among women who had a husband education = secondary
level were 5.1 times higher in exposing of children to sunlight
than those women whose husband education was below the

VARIABLE CATEGORY FREQUENCY PERCENT (%)
Information on sunlight exposure (n=327) Yes 310 94.8
No 17 5.2
Benefits of sunlight exposure (n=310) Bone strength 69 22.3
Keep warm 46 14.8
Produce vitamin D 23 7.4
Body strength 167 53.9
Others 5 1.6
Harmful effects (n=327) Yes 18 5.5
No 309 94.5
What harmful effect (n=18) Skin cancer 3 16.6
Blindness 9 50
Others 6 33.3
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Table 3. The practice of mothers on infants exposure to sunlight.

VARIABLE CATEGORY FREQUENCY PERCENTAGE (%)
Expose to sunlight Yes 277 84.7
No 50 15.3
Age of exposure to sunlight (n=277) 0-15d 58 20.9
16-30d 71 25.6
31-45d 55 19.9
>45d 93 33.6
Frequency of exposure (n=277) Daily 166 59.9
Sometimes 111 4041
Time of exposure (n=277) 8:00-10:00AM 230 83
11:00AM-1:00PM 30 10.8
2:00-4:00PM 17 6.2
Condition of clothing (n=277) Unclothed 200 72.2
Diapers and eye protection only 5 1.8
Partly covered 58 21
Completely covered 14 5
Minutes to expose (n=277) 5-10min 25 9
10-14min 101 36.5
15-30min 143 51.6
>30min 8 2.9
Application of lubricant (n=277) Yes 176 63.5
No 101 36.5
When to apply (n=176) Before exposure 44 25.0
During exposure 80 45.5
After exposure 52 29.5
Sunlight exposure status (n=277) Adequately exposed 151 54.5
Poor 121 45.5

secondary level. This indicates husbands’ education level has an
impact to create awareness of their wives to expose their chil-
dren to sunlight.

Limitations of the Study

Since the study design was cross-sectional, it referenced only a
single point and suggesting the evidence of dependent variable
and its causal risk factors sufficiently is impossible. In addition
the vitamin D status from infants blood was not determined
and the study was only focused on maternal knowledge and
practice regarding sunlight exposure status of the infants. The
lack of vitamin D status assessment in our study, do not allow
to proof that good practice of sunlight exposure has any

benefits for breastfeeding infants’ vitamin D status. Regardless
of these limits, this study ultimately adds helpful information
in the limited data settings.

Conclusion

More than 45% of lactating mothers had inadequate practice
concerning the exposure of infants to sunlight. Besides, more
than one-third of lactating mothers exposed their infants to
sunlight for inadequately time (<15 minutes). Therefore, the
finding indicates a need for awareness creation during HEWs
visit, antenatal care follow-up, and infants’ vaccination visit to
increase women’s knowledge and practice toward the exposure
of infants to sunlight.
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Table 4. Factors associated with mothers practice on infants exposure to sunlight.

VARIABLES

Maternal age (y)

<26y 68 (24.5) 88 (31.8)
=26y 58 (20.9) 63 (22.7)
Marital status

Unmarried 2(0.7) 8(2.9)
Married 124 (44.8) 143 (51.6)
Maternal education

Unable to read and write 36 (13.0) 46 (16.6)
Primary 34 (12.3) 40 (14.4)
=Secondary 56 (20.2) 65 (23.5)
Maternal occupation

Employed 38 (13.7) 24 (8.7)
Unemployed 88 (31.8) 127 (45.8)
Husband’s education

Unable to read write 33 (11.9) 36 (13.0)
Primary level 52 (18.8) 67 (24.2)
=Secondary level 41 (14.8) 48 (17.3)
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