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ABSTRACT
Background: Maintaining a normal level of Vitamin D is crucial in order to have a normal skeletal and extra-skeletal health. Vi-
tamin D deficiency is considered a common problem not only in the United Arab Emirates but also worldwide. To the best of our 
knowledge, there is limited data available in the United Arab Emirates regarding vitamin D deficiency among infants. 

Aim: To measure and correlate the knowledge, attitude and practice of mothers of six months old infants in Abu Dhabi Island, 
United Arab Emirates, regarding their infants’ need for vitamin D supplementation. 

Methods: A predefined questionnaire was submitted to 245 mothers of 6 months old infants in all governmental ambulatory 
health care centers in Abu Dhabi Island from 1stOctober 2013 to 23rd January 2014. The questionnaire measured the knowledge, 
attitude and practice of mothers of six months old infants in Abu Dhabi Island regarding their infants’ need for vitamin D sup-
plementation.

Results: The results in this study revealed poor knowledge, attitude and practice among mothers regarding vitamin D supple-
ment for their infants.

Conclusion: All health care professionals are encouraged to educate mothers effectively in order to increase mothers’ compli-
ance to vitamin D supplementation according to the practiced guidelines.
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INTRODUCTION

Importance of vitamin D
Vitamin D deficiency is often clinically silent and it is report-
ed when having a level less than 20 ng/mL (< 50 mmol/L). 
Vitamin D is a fat-soluble vitamin that has several important 
functions. It helps to absorb dietary calcium and phosphate 
from the intestines and suppresses the release of parathyroid 
hormone (PTH). Vitamin D is involved in the regulation of 
cell growth, immunity and metabolism. On the other hand, 
Vitamin D deficiency has been linked to osteoporosis, asth-
ma, autism, disturbed muscle function, resistance to tuber-
culosis, dental abnormalities, rheumatoid arthritis, multiple 

sclerosis, inflammatory bowel diseases, diabetes, as well as 
the pathogenesis of specific types of cancer (Canadian Pae-
diatric Society, 2007). 

Vitamin D supplementation in clinical practice
Historically, vitamin D’s foremost source has been through 
its synthesis from cholesterol in the skin that has been ex-
posed to Ultra-violet-B light. However, the present American 
Academy of Pediatrics and Canadian Dermatology Associa-
tion recommend against direct sunlight exposure until 1 year 
of age, as the risk of developing skin cancer post exposure is 
higher in relation to other age groups. They also recommend 
supplementing breastfed and partially breastfed infants with 
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400 IU/day of vitamin D drops from their first few days. This 
should be continued unless the infant is weaned to a mini-
mum of 1 L/day of vitamin D–fortified whole or formula 
milk(Wagner & Greer, 2008)(Canadian Paediatric Society, 
2007). 

Literature Review
Vitamin D deficiency is a common problem in the United 
Arab Emirates among all age groups (Rajah J., 2012). There 
are few studies conducted in the United Arab Emirates re-
garding vitamin D deficiency among infants. A study pub-
lished in March 2012 in Sheikh Khalifa Medical City - Abu 
Dhabi showed that 18.7 % of infants less than 1 year of age 
were Vitamin D deficient, defined as <25 nmol/L(Rajah, 
Haq, & Pettifor, 2012). Another study that was done by the 
pediatrics department of College of Medicine – United Arab 
Emirates University in 2003 showed 82 % prevalence of 
vitamin D deficiency (defined as <25 nmol/L) among ex-
clusively breastfed infants. The final recommendations were 
to offer vitamin D supplementation for breastfed infants and 
their mothers in the United Arab Emirates.(Dawodu, Agar-
wal, Hossain, Kochiyil, & Zayed, 2003). Therefore, the aim 
of our study is to measure mothers’ knowledge, attitude and 
practice regarding vitamin D supplementation for their in-
fants as an indicator of adherence to the recommendations 
and to facilitate future development of guidelines for our 
population.

Regionally, there are no recently published data regarding the 
prevalence of infantile vitamin D deficiency in other Middle 
East countries. However, a pooling study published by the 
International Health Program Center for Epidemiology and 
Biostatistics – United States in 2004 examined the vitamin D 
status among Arab mothers and their newborns showed that 
the prevalence of vitamin D deficiency is high, in particular, 
the study estimated it to be 68% in Saudi Arabia (defined as 
< 12.5 nmol/L) and 52% in Pakistan (< 25 nmol/L) (Dawodu 
A. , 2004). 

In regards to similar studies that looked at the knowledge, 
attitude and practice of vitamin D supplementation, two re-
gional studies were found. A study done in Tunisia in 2009 
among hospitalized children aged 2 months to 3 years showed 
that 68% of the sample received vitamin D supplementation 
as recommended (Mrad, et al., 2009). A study published in 
Saudi Arabia in 2011 measured the knowledge and practice 
regarding vitamin D in female students has showed lack of 
knowledge and poor practice. (Christie & Mason, 2011)

Internationally, a study  was done in the United States looked 
at adherence to the recommended vitamin D supplementation 
concluded that only 4-7% of infants aged 10.5 months and 
below are receiving vitamin D supplements (Perrine, Shar-
ma, Jefferds, Serdula, & Scanlon , 2010). A second study, 
done in the United States in 2008, assessed parent’s practice 
and attitude, showed that only 44.6% gave the supplemen-

tation to their children (Taylor, Geyer, & Feldman, 2010). 
Finally, a study done in Montreal in 2010, looking at practice 
of mothers regarding vitamin D supplementation proved that 
74% of exclusively breast-fed infants met the recommenda-
tions (Gallo, Jean-Philippe , Rodd, & Weiler, 2010).

METHODOLOGY

Introduction
This is a descriptive cross sectional, questionnaire-based 
study conducted at the ambulatory health care centers in Abu 
Dhabi Island. 245 mothers’ of 6 months old infants were re-
cruited from all governmental ambulatory health care centers 
in Abu Dhabi Island during the period of 1stOctober 2013 to 
23rd January 2014. 

Ethical approval procedure
It is worth mentioning that before conducting the study all 
investigators had completed the National Institutes of Health 
web-based training course “Protecting Human Research Par-
ticipants”. Later, the study protocol got the approval through 
the ethical committee. The study had also been accredited 
from the Health Authority Abu Dhabi - Research Authoriza-
tion and Human Research Protections, United States Depart-
ment of Health and Human Services. After fulfilling the re-
quirements stated by Health Authority Abu Dhabi - Research 
Authorization an approval from the Sheikh Khalifa Medical 
City Institutional Review Board/Research Ethics Committee 
was obtained on 13 June 2013. A copy of the ethical approval 
attached in the appendix page (Picture 1).

Research design 

Questionnaire development and pretesting
The questionnaire questions had to be adapted from multiple 
questionnaires of international researches that were origi-
nally designed to look at different aspects of infants’ health, 
vitamin D deficiency or its complications. A direct measure-
ment of face validity was obtained by two family medicine 
consultants were one is an expert in evidence based medi-
cine. Moreover, a pilot study was conducted before finaliz-
ing the questionnaire. 

All mothers participating in the study were given clear and 
concise instructions on how to participate. The questionnaire 
was self-administered and designed in a simple layout that 
takes 15 minutes to complete. All respondents were informed 
that participation is voluntary and they may withdraw at any 
time. A consent form was attached with the questionnaire pa-
per stating that all responses are confidential. In addition, 
study information sheet was attached explaining the research 
purposes and its possible benefits (Picture 3).
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Questionnaire scoring
The questionnaire attempted to measure knowledge, at-
titude and practice of mothers of six months old infants 
about vitamin D deficiency. To succeed a scoring system 
was established to analyze maternal response to the ques-
tions. Knowledge and attitude responses were divided into 
three categories according to the attained score. A score of 
0-2 was considered poor, 3-4 scored as fair, and 5-6 as good 
knowledge or attitude. Similarly, the practice responses were 
divided into two categories according to the attained score. 
A score of 0-3 was considered poor, while 4-6 reflected good 
practice.

Questionnaire distribution
All mothers of six months old infants attending their respec-
tive ambulatory health care centers in Abu Dhabi Island 
(total of five clinics) were approached by a staff nurse to 
participate.

Determination of sample size 
Regarding sample size, it was initially considered to take all 
6 months old infants who visited the five ambulatory health 
care centers for vaccination in the month of April 2013. 
By using the records of their 2 months old vaccine visits, 
a targeted consensus sample of 600 infants were estimated 
to show for their 6 months vaccination visit. After running 
the questionnaires for one month the expected sample size 
was not met, therefore, the period was increased.  Moreo-
ver, many public holidays came up during that period. As a 
result, it was aimed to take a representative sample based on 
“The Cheshire Maag – Ready Reckoner table of common 
sense approach to sampling” using a confidence interval of 
95% which indicates a sample size of 234. Successfully, 245 
questionnaires were collected in duration of three months 
and half.

Selection of the study population
Those mothers were included regardless of their age, eth-
nicity, educational level, employment status and number of 
children they have. However, those who were mothers of 
less or more than 6 months old infants were excluded. Any 
participant who is non-Arab, non-English speaker and those 
who refused to participate were excluded from the study. 

Statistical method

Statistical analysis
After questionnaire collection, the data was organized with 
the Excel software program and analyzed using the Statisti-
cal Package for Social Sciences (SPSS) version 18. Total and 
sub-categorical scores were correlated among each other and 
with socio-demographic factors by using Pearson correlation 
coefficient (r) and chi-square coefficient (X2).

RESULTS

Demographics and other characteristics
Two hundred forty five mothers were enrolled in the study.  
The majority of the participants (68.8%) were aged between 
25-34 years old.  In terms of educational level, the majority 
(68.3%) were university graduates. Other socio-demograph-
ics of the study population are presented in Table 1.

When highlighting maternal vitamin D status, 59.2% of re-
spondents (n=238) reported no deficiency during pregnancy. 
However, 55.9% of respondents (n=238) were on vitamin 
D supplements during that period. Furthermore, during 
breastfeeding period two-thirds (63.1%) of the respondents 
(n=225) were not on vitamin D supplements, while one third 
(30.7%) were on supplements.

Regarding infant’s demographic data, 87.4% of respond-
ents (n=230) had breastfed their child at one point of time. 
The mean breast-feeding duration was 5.03 months. When 
asked about six months old infants’ current feeding status, 
236 mothers responded, 27.1% were exclusively breast fed 
while 13.4% were exclusively formula fed. Among all re-
spondents, 91.2% reported that their infant has no known 
health problem.

About three-fourth (76%) of participants (n=233) heard 
about vitamin D deficiency. Nearly 45% of them mentioned 
that doctors were the main source of information as present-
ed in bar chart 1.

Results of knowledge, attitude and practice 
questions

Maternal Knowledge about vitamin D 
Knowledge was assessed by questions focusing on vitamin 
D’s best source, its role in the human body, best dietary 
source, deficient consequences and the right period to start 
vitamin D supplement. Remarkably, the mean knowledge 
score was 1.88 indicating poor knowledge about vitamin D 
among mothers. Table 2 reflects mothers’ response towards 
knowledge questions.

Maternal Attitude towards vitamin D supple-
mentation
In regards to participants’ attitude (n=106), (53%) were con-
cerned about vitamin D deficiency in their children. Major-
ity of responding mothers (92.5%) showed willingness to 
administer vitamin D supplements to their child if a doctor 
offered them. Minority (2.2%) of the sample size chose not 
to give vitamin D supplements to their infants if offered by 
a doctor. The reasons were reported as follow; supplement’s 
side effects (n=4), lack of time (n=2), being expensive (n=1) 
and do not know (n=7). The overall mean attitude score of 
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the respondents was 3.46 (fair) with a standard deviation of 
1.56 and a normal distribution curve. Table 3 includes details 
of participant responses on their attitude towards vitamin D 
supplementation.

Maternal Practice towards vitamin D
Almost three-fourth (73.9%) of the respondents had given  
gave their children vitamin D drops, 64.1% started correctly 
during the first month of life. Amongst favorable practices82 
% (n=132), of responding mothers gave their children vi-
tamin D on daily bases. However, giving the proper dose 
of vitamin D drops was hardly practiced (26%) and around 
(53.8%) of the respondents gave the vitamin D drops to their 
children for more than three months. When questioning about 
the source of getting vitamin D supplement, 37% stated that 
they got it from private health care centers, 14% from public 
health centers and 11% received over the counter prepara-
tion. The final question that measured maternal practice was 
questioning about sun exposure for the purpose of vitamin 
D and was found to be commonly practiced (77.5%) among 
the respondents. The mean practice score among the study 
participants revealed 2.01 poor practice with a standard de-
viation of 1.49 and a normal distribution curve.

Correlations
All socio-demographic factors studied showed no significant 
difference between the various groups in their knowledge, 
attitude and practice scores. An exception is practice score in 
relation to ethnicity. “Good” practice was scored by one third 
(33.3%) of African mothers, two thirds (66.7%) of Western 
mothers, and 42.9% of other ethnicities. Although there was 
an overall predominance of poor practice, Western mothers 
had a significant better practice; with a P value of .05.

Maternal vitamin D supplementation during breast-feeding 
correlated significantly with attitude score but not with 
knowledge or practice scores. Majority The majority of 
mothers who took vitamin D supplements during breast-
feeding had good attitude (42.6%) with P values of .05.  Fur-
thermore, maternal vitamin D deficiency during pregnancy 
correlated significantly with maternal concerns regarding 
child’s vitamin D status. Almost two-thirds (66.1%) of moth-
ers who were vitamin D deficient during pregnancy were 
concerned with  regarding their child’s vitamin D status with 
P value of <.01. The reason behind the significant correlation 
between maternal vitamin D deficiency during pregnancy 
and concerns regarding the child’s vitamin D status could be 
due to proper antenatal counseling as well as the mother’s 
worries about consequences of vitamin d deficiency.

When using two-tailed Pearson correlation coefficient, a 
positive but weak relation between attitude score and knowl-
edge score with r= .26, P<.001 was obtained. In addition, 
using Chi square test, correlation between attitude score 
and knowledge score showed a X2 of 15.65 and P value of 

<.01. Finally, when using both two-tailed Pearson correla-
tion coefficient and Chi-square correlation, neither practice 
and knowledge nor practice and attitude showed significant 
association.

DISCUSSION

Discussion and comparison to other studies
Similar to a recent study published in 2013, 49.4% from Ire-
land Muslim mothers and 13.2% from Saudi Muslim moth-
ers do give their infants vitamin D drops. Moreover, another 
study was conducted in Tunisia found that 68% of mothers 
have ever given vitamin D supplements to their infants; com-
pared to 73.9% of mothers in our study (Mrad, et al., 2009). 
However, among the studied socio-demographic factors, the 
study only found a statistically significant correlation be-
tween practice scores and ethnicity, whereas the Tunisian 
study, reported that single parity, and distant living from 
primary healthcare center were the significant factors that 
affected the mothers’ practice. Moreover, a study conducted 
in Montreal found that high maternal education level influ-
enced supplementation practices positively and significantly 
(Gallo, Jean-Philippe , Rodd, & Weiler, 2010). When ques-
tioning about the source of information about vitamin D it 
was found that the majority of Irish mothers and participants 
in our study heard about it commonly from their doctors.

In addition, a study done in Montreal, looking at practice 
of mothers of infants less than or equal to 6 months of age 
in regards of vitamin D supplementation, proved that 74% 
of exclusively breast-fed infants met the recommendations 
(Gallo, Jean-Philippe , Rodd, & Weiler, 2010). In compari-
son to our study, 27.1% from 236 of the participating moth-
ers were exclusively breastfeeding their infants and 63.7% 
(n=142) agrees that their infants need vitamin D supple-
ments. Furthermore, 64.1% (n= 100)  out of 156 mothers 
started using vitamin D supplements from the first month 
but neither supplement dose nor frequency were appropri-
ate to the recommendations. This is a particularly important 
finding as doctors and pharmacists need to emphasize on the 
right dosage and frequency of the supplement.

In regards to vitamin D supplementation during pregnancy, 
55.9% of the respondents were on vitamin D supplements in 
contrast to a study done in 2013 by Khadrawi, which showed 
only 28.6% of Irish mothers and 7.4% Saudi mothers took 
the supplement during prenatal period (Khadrawi, et al., 
2013).

Good knowledge raises concern among mothers regarding 
their infant’s vitamin D status but does not improve their 
practice. Similar poor vitamin D supplementation practices 
were reported among Muslim mothers and infants both in 
Ireland and Saudi Arabia (Khadrawi, et al., 2013).The pos-
sible causes of poor practice in our study among those with 
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good knowledge could be lack of time, cost, forgetfulness 
and the need for daily doses.

Moreover, the majority of the studied population believes 
that sun exposure is the best source of vitamin D for infants. 
This was also shown among Montreal mothers in a recent 
study (Gallo, Jean-Philippe , Rodd, & Weiler, 2010).  In fact, 
there is an enormous need to educate mothers and the rest 
of the society in regards of vitamin D supplementation; es-
pecially that the Canadian Dermatology Association recom-
mends against direct sun exposure to infants younger than 6 
months of age to avoid risk of skin cancer in future.

Limitations
There are several limitations highlighted in this study. First 
of all, there was no single questionnaire measuring mothers’ 
knowledge, attitude and practice, which can be thoroughly 
obtained from, had made the study analysis including asso-
ciations and correlations between variables challenging. In 
addition, lack of available prior similar research had limited 
the scope analysis as it was discovered lately by the research-
ing team that some meaningful questions would be valuable 
to add in the questionnaire, as it would help in conducting the 
data results. Furthermore, the study population represented 
mothers from all emirates and not purely Abu Dhabi Island 
as ambulatory health care centers accept patients from all the 
7 emirates. This may have influenced the results since they 
do not all come from the same background given the multi-
cultural society that lives in the United Arab Emirates. It is 
indeed important to mention that patients have no identified 
family or pediatric physician and so health care is accessed 
easily across the country. Last but not least, as there is no 
unified or clear guideline regarding vitamin D supplementa-
tion in infants, health care professionals’ recommendations 
are influenced by the basis of their training and practice.

CONCLUSION AND RECOMMENDATIONS

The results of the present study revealed poor knowledge, 
attitude and practice among mothers in regards of vitamin 
D supplements for their infants. It may be appropriate to 
consider more empowered approaches in implementing 
counseling programs to increase awareness. All health care 
professionals especially, family physicians, pediatricians 
and obstetricians are encouraged to educate mothers dur-
ing postnatal or well-baby visits to assure healthy popula-
tion. Moreover, a routine postnatal prescription of vitamin D 
supplements should be given to all newborns and all health 
insurances are encouraged to cover the costs.
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Picture 1: Ethical approval from IRB/REC.
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Picture 2: English questionnaire.

Table 1: Maternal socio-demographics data (n=245)

Characteristics Number Percent%

Age 244

       Less than 20 years 2 0.8 %

       20 to 24 years 31 12.7 %

       25 to 29 years 86 35.2 %

       30 to 34 years 82 33.6 %

       35 to 39 years 30 12.3 %

       40 to 44 years 11 4.5%

       More than 45 years 2 0.8 %

Education Level 243

       Illiterate 1 0.4 %

       Primary School 3 1.2 %

       High School 38 15.6 %

       University 166 68.3 %

       Master Degree or PHD 35 14.4 %

Occupation 240

House wife 143 59.6 %

Student 5 2.1 %

Part time Employee 4 1.7 %

Full Time Employee 88 36.7 %

Number of Children 245

1 child 101 41.2 %

2 to 3 children 118 48.2 %

4 to 5 children 22 9 %

6 to 7 children 2 0.8 %

More than 7 children 2 0.8 %

Ethnicity 243

Local 33 13.6 %

Arab 115 47.3 %

Asian 78 32.1 %

African 3 1.2 %

Western 7 2.9 %

Others 7 2.9 %
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Bar chart 1: Representing different vitamin D sources mother 
heard from (n=237).

Table 2: Reflect participants response towards knowledge ques-
tions (n=245).

Question Number of correct 
responses

% of correct 
responses

Best source of vitamin D is 
vitamin D

33  14.1

Vitamin D is important for 
bone growth, immunity and 
prevents inappropriate 
blood clotting

69 29.6

Dietary sources of vitamin 
D are egg yolk, lamb liver, 
and salmon fish

92 40.2

Vitamin D helps the body 
to absorb Calcium

97 41.6

Vitamin D deficiency 
causes (plays role in) 
Rickets, Diabetes, Asthma, 
Decreased immunity

24 10.6

Vitamin D supplements are 
best started during infancy

133 59.9

Table 3: Describes the responses of the participants in maternal at-
titude towards vitamin D supplementation section (n=245). Noting 
that the total respondents in the first and second question respec-
tively (n=226) and (n=227).

Maternal attitude 
towards vitamin D

Agree Disagree Do not 
know

I have a concern 
that my child might 
currently have low 
vitamin D

120(53.1%) 59 (26.1%) 47(20.8%)

If I was given vitamin 
D supplements by a 
doctor for my baby I 
will give it to him/her

210(92.5%) 5 (2.2%) 12 (5.3%)

 In my opinion, since 
my baby is breastfed 
he/she does not need 
vitamin D drops:

36(16.1%) 142 (63.7%) 45 (20.2%)

In my opinion, since 
my baby is on milk 
formula he/she does 
not need vitamin D 
drops:

41(18.5%) 131 (59%) 50 (22.5%)

In my opinion, since 
my baby is being 
exposed to sunlight 
he/she does not need 
vitamin D drops

78 (35%) 97 (43.5%) 48 (21.5%)

Since I am on vitamin 
D supplement, my 
baby does not need 
vitamin D drops:

29 (12.9%) 135(60.3%) 60 (26.8%)

I will advise my rela-
tive or friend to give 
vitamin D supplement 
to their babies

165 (73.3%) 14 (6.2%) 46 (20.4%)


