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ARTICLE INFO ABSTRACT

Keywords: Background: Vitamin D deficiency is common in pregnant women. There is scarce information in
VifamiHP_ the Asia-Pacific region on the understanding of vitamin D screening and supplementation in
Asia-pacific pregnancy among health care professionals.

Screening . Methods: We performed a cross-sectional study among health care professionals who are part of
Supplementation . . .

Pregnancy the Integrated Platform for Research in Advancing Metabolic Health outcomes of Women and

Children (IPRMAHO) international study group on their understanding and perception of Vitamin
D screening and supplementation in pregnancy. The cross-sectional survey comprised 4 main
sections: demographics, existing policies, nutrient supplementation in pregnancy and various
practices on screening, treatment and perceptions, with a total of 22 questions. A total of 15
responses were obtained from attendees from distinct health facilities across eleven participating
Asia-Pacific countries.

Results: Majority of the surveyed hospitals (11/15, 78.6 %) did not have a national policy or
regional guideline regarding Vitamin D screening and supplementation in pregnancy. More than
half of respondents were (9/14, 64.3 %) were unsure of the percentage of women seen with
Vitamin D deficiencies each year and were unsure of Vitamin D dosage prescribed to pregnant
women with (8/15, 53.3 %) or without (6/14, 42.9 %) Vitamin D deficiency. Vitamin D was
rarely prescribed in pregnancy when compared to other nutrient supplements such as folic acid
and iron. Majority of respondents (9/11, 72.7 %) indicated that their hospital did not screen for
Vitamin D deficiencies in pregnancy, even amongst high risk pregnant women. Nevertheless,
majority of respondents indicated a need (12/15, 80.0 %) for a guideline or consensus regarding
Vitamin D screening and supplementation in pregnancy.

Conclusion: While majority of the surveyed hospitals did not have a national policy or regional
guideline regarding Vitamin D screening and supplementation in pregnancy, majority of re-
spondents indicated a need for the policy or guideline. There were varying clinical knowledge
gaps and different perceptions on Vitamin D screening and supplementation in pregnancy among
healthcare professionals.
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1. Introduction

Vitamin D deficiency is common in pregnant women and has become a global public health problem [1,2].The definition of vitamin
D deficiency in pregnancy is debatable with no clear consensus; serum 25-hydroxyvitamin D levels cut offs ranging from <25 to 30
nmol/L [1,3]. The prevalence of vitamin D deficiency in pregnancy is wide ranging from 9 % in the United States of America [4] to 59
% in India [5]. Stark differences in prevalence rates varies according to latitude [6], skin-colour, sun-exposure, race-ethnicity, clothing
patterns [7,8], Body Mass Index (BMI) [9].The high prevalence of vitamin D inadequacy in the Asia-Pacific region can be observed in
women with darker skin colour [7] and excessive clothing with limited sun exposure [8]. This increasing prevalence of vitamin D
deficiency can also be attributed by increasing awareness and objective measurements of serum vitamin D levels in high-risk women
with darker skin tone, reduced sunlight exposure or obese women [8].

Several meta-analyses conducted associate low vitamin D status in pregnancy with adverse maternal and neonate outcomes such as
reduced fertility [10], pre-eclampsia [11,12], gestational diabetes [13,14], low birth weight [15,16] and preterm birth [17,18],
neonatal late hypocalcemia [19] and nutritional rickets [20].

Additionally, vitamin D supplementation during pregnancy was reported to improve maternal vitamin D and calcium status. This
may thereby protect skeletal health in both mother and neonate with reduced risk of fractures and improvements on bone mineral-
ization [21] and may contribute to reduced risk of preeclampsia. Furthermore, vitamin D supplementation was also reported to reduce
the risk of preterm birth [22].

The main source of vitamin D is obtained by direct synthesis from sunlight to the skin and stimulation of pre-vitamin D3 devel-
opment. However, dietary intake only provides 10 % of vitamin D requirements as very few foods contain a high amount of vitamin D.
Hence vitamin D supplementation could be considered as a way of meeting such requirements [23]. Meta-analyses of randomized
controlled trials have showed that vitamin D supplementation during pregnancy with doses <2000 IU daily had positive effects on
minimising the risk for small for gestational age babies and enhancing the infant’s growth, in absence of an increased risk of congenital
abnormalities or mortality [24,25].

Guidelines on vitamin D recommendations vary among different countries and organisations. The Royal College of Obstetricians
and Gynaecologists (RCOG) recommends routine vitamin D supplementation to all pregnant women in the United Kingdom [26]. In
contrast, the World Health Organisation (WHO) does not recommend routine antenatal supplementation [27]. Conflicting evidence
[28] exists on the value of routine supplementation to improve maternal and fetal outcomes [29].

Currently, there are scarce information on clinical knowledge gaps and on perceptions of screening for vitamin D deficiency in
pregnancy among health-care professionals in the Asia-Pacific region. Similarly, screening tools and treatment regimens on vitamin D
supplementation may also vary in the Asia-Pacific region. These reasons include racial, cultural differences to environmental factors
such as sunlight exposure, diet and resources available such as measuring serum vitamin D levels before treatment.

There is no current survey being published comparing healthcare professionals’ views and practices on the screening and treatment
of vitamin D deficiency in pregnancy, in Asia-Pacific region. Hence, this survey is timely to assess and understand, our knowledge,
perceptions on screening and treatment of vitamin D screening and supplementation in pregnancy in the Asia-Pacific region. It is
important to understand the attitudes and perceptions of approaches to vitamin D screening and supplementation in pregnancy in Asia-
Pacific countries, since vitamin D deficiency is becoming increasingly prevalent in Asia-Pacific countries. This study review would
enable professionals to collaborate and enhance our understanding of global health perspectives on the effects of vitamin D supple-
mentation in pregnancy in the Asia-Pacific.

2. Methods

We conducted an electronic online survey on hospitals from various Asia-Pacific countries during the Integrated Platform for

Table 1

Survey respondent’s characteristics and representative hospitals and countries (N = 15).
Demographics
Survey Respondent Country Country income level Hospital No of Deliveries per year
No. 1 Bangladesh Lower-middle LABAID Specialized Hospital 360
No. 2 China Upper-middle Chengdu Women’s and Children’s Central Hospital 15,000
No. 3 India Lower-middle Naval Maternity & Nursing Home 600
No. 4 Indonesia Lower-middle Dr. Hasan Sadikin Central General Hospital 2000
No. 5 Malaysia Upper-middle Hospital Tuanku Ja’afar Seremban 11,000
No. 6 Malaysia Upper-middle Universiti Putra Malaysia Teaching Hospital 10,000
No. 7 Myanmar Lower-middle Yangon Central Women’s Hospital 1000
No. 8 Singapore High Lower-middle Mount Alvernia Hospital 4000
No. 9 Singapore High KK Women’s and Children’s Hospital 12,000
No. 10 Thailand Upper-middle Siriraj Hospital 7000
No. 11 Australia High Mercy Hospital for Women 5800
No. 12 Philippines Lower-middle Veterans Memorial Medical Centre 1000
No. 13 Philippines Lower-middle Bicol Regional General Hospital & Geriatric Medical Centre 1280
No. 14 Philippines Lower-middle Medical Centre Taguig 500
No. 15 Sri Lanka Lower-middle Colombo North Teaching Hospital-Ragama 3000
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Research in Advancing Metabolic Health Outcomes of Women and Children (IPRAMHO) Asia-Pacific online workshop which was held
in January 2022. The purpose of the survey was to provide insights of Vitamin D screening and supplementation practices in the Asia-
Pacific countries.

An electronic survey was sent to clinicians and academic attendees from 15 healthcare facilities in 11 participating Asia-pacific
countries, namely Singapore, Bangladesh, China, Malaysia, Myanmar, India, Indonesia, Sri Lanka, Philippines and Australia. The
respondents for the survey were chosen from country representatives of the IPRAMHO Asia-Pacific workshop. The response rate for the
survey was 100 % with active participations from the IPRAMHO group members and timely reminders to complete the survey. These
survey responses were then collated and analyzed.

The surveys comprised 4 main sections with a total of 22 questions, which sought to gather information regarding demographics,
existing policies in their clinical practice, perspectives on nutrient supplements in pregnancy and practices on screening, treatment and
perceptions. All respondents participated voluntarily and the study was approved by SingHealth Ethical Board CIRB Ref 2022/2004.

3. Results

The respondent’s characteristics, hospitals from 11 countries are summarized in Table 1. There were varying number of deliveries
in various hospitals ranging from less than 1000 to more than 10,000 deliveries per year. The 11 Countries were classified into higher,
upper-middle, lower-middle and low-income countries according to the World Bank open data [30].

Majority of respondents (12/15, 80.0 %) indicated that their hospital does not screen for vitamin D deficiencies in pregnancy even
amongst high-risk pregnant women (Table 2, 2A-2C). Moreover, for pregnant women diagnosed with vitamin D deficiency, there was
no common ground on follow-up tests for vitamin D levels amongst respondents, with answers varying from repeating each trimester
(2/15, 13.3 %) to no follow-up (4/15, 26.7 %) (Tables 2 and 2D). There was no consensus regarding the cut off value to determine
vitamin D deficiency ranging from 10 to 50 nmol/L (Tables 2 and 2E). An overwhelming number of respondents indicated a need (14/
15, 93.3 %) for a guideline or consensus regarding vitamin D screening and supplementation in pregnancy (Table 2. 2F).

Majority of respondents (10/15, 66.7 %) responded that they did not have a national policy or regional guideline regarding vitamin
D screening and supplementation in pregnancy with only a minority (3/15, 20.0 %) indicating that their institution has a policy which
they refer to (Tables 3 and 3A). Majority of respondents expressed that their own centres did not have any written protocol on vitamin
D screening and supplementation (11/14, 66.7 %) or were unsure if a protocol existed (2/14, 14.3 %) (Tables 3 and 3B).

More than half of all respondents were (9/14, 64.3 %) either unsure or did not know the percentage of women with vitamin D
deficiency that their hospital sees each year (Tables 3 and 3C). Approximately half of all respondents were also unsure of vitamin D
dose prescribed to pregnant women with (8/15, 53.3 %) or without (6/14, 42.9 %) vitamin D deficiencies (Table 3, 3D-3E).

Table 2
Existing practices regarding vitamin D screening, treatments and perceptions.

Practices on screening, treatment and perceptions

Question (Response) Number of responses (%)

2A. Does your hospital screen for vitamin D deficiency in pregnancy?

Yes 0/15 (0.0 %)

No 12/15 (80.0 %)

Sometimes 3/15 (20.0 %)

2B. Does your hospital screen for vitamin D deficiency in specific group of patients based on risk profile?
Yes 3/15 (20.0 %)

No 10/15 (66.7 %)

Sometimes 2/15 (13.3 %)

2C. What is your hospital policy on screening for vitamin D deficiency in pregnancy?

Assessment of patient risk profile 3/15 (20.0 %)

Measurement of serum vitamin D levels based on risk profile 1/15 (6.7 %)

Research purpose, affordability 2/15 (14.3 %)

Leave it for physicians to decide 4/15 (26.7 %)

No screening for vitamin D 10/15 (66.7 %)

2D. How does your hospital follow up on vitamin D levels in pregnancy women with vitamin D deficiency?
No need to repeat routinely 4/15 (26.7 %)

Repeat only if symptomatic 3/15 (20.0 %)

Repeat every trimester 2/15 (13.3 %)

Not sure 6/15 (40.0 %)

2E. What do you think is the cut-off value to determine vitamin D deficiency (nmol/L) in pregnant women?
10 nmol/L 1/15 (6.7 %)

20 nmol/L 2/15 (13.3 %)

30 nmol/L 3/15 (20.0 %)

40 nmol/L 1/15 (6.7 %)

50 nmol/L 4/15 (26.7 %)

Not sure 4/15 (26.7 %)

2F. Do you think that there is a need for a guideline and/or consensus on vitamin D screening and supplementation in pregnancy?
Yes 14/15 (93.3 %)

Not sure 1/15 (6.7 %)




R.W.K. Lee et al. Heliyon 9 (2023) €¢21186

Table 3
Existing policies regarding vitamin D screening and supplementation.

Existing Policies

Question (Response) Number of responses (%)

3A. Is there a national policy and/or regional guideline which your hospital refers to for vitamin D screening and supplementation in pregnancy?
Yes 3/15 (20.0 %)

No 10/15 (66.7 %)

Not sure 2/15 (13.3 %)

3B. Does your hospital have a written protocol on vitamin D screening and supplementation deficiency in pregnancy?

Yes 1/14 (14.3 %)

No 11/14 (78.6 %)

Not sure 1/14 (7.1 %)

3C. What percentage of pregnant women does your hospital see have vitamin D deficiency?
>80 % 2/14 (14.3 %)

40-60 % 2/14 (14.3 %)

<40 % 1/14 (7.1 %)

Not sure 9/14 (64.3 %)

3D. What dose of vitamin D does your hospital prescribe in pregnant women WITHOUT vitamin D deficiency?
4001U 5/14 (40.0 %)

8001U 0/15 (0.0 %)

1,0001U 1/14 (7.1 %)

1,5001U 1/14 (7.1 %)

2,000IU 1/14 (7.1 %)

Not sure 6/14 (42.9 %)

3E. What dose of vitamin D does your hospital prescribe in pregnant women WITH vitamin D deficiency ?
4001U 0/15 (0.0 %)

8001U 0/15 (0.0 %)

1,0001U 4/15 (25.0 %)

1,5001U 0/15 (0.0 %)

2,000IU 3/15 (20.0 %)

Not Sure 8/15 (53.3 %)

4. Discussion

This survey seeks to evaluate the role of vitamin D screening and supplements in the Asia-Pacific region. We acknowledge that there
has been a general lack of studies evaluating vitamin D screening and supplementation in the region. For It is also challenging to
compare the prevalence among countries or regions with different diagnostic guidelines.

Our cross-sectional study showed that there is currently no widely accepted role regarding vitamin D screening or supplementation
in pregnancy. This observation could be largely due to the fact that there is a general lack of evidence worldwide regarding screening
recommendations and recommended dosage for supplementation [26]. This is also evidenced by a recent Cochrane review done in
2019 which showed that while there were poorer outcomes for infants born to women with vitamin D deficiencies, there was no
overwhelming evidence as to whether supplementation would enhance outcomes for this group of infants [31]. Furthermore, a sys-
tematic review on vitamin D supplementation published in the BMJ in 2017 found that there was a general lack of evidence to guide
clinical and policy recommendations [32].

It is of paramount concern that the prevalence of vitamin D deficiency in the Asia-Pacific region such as India and Malaysia [5,42] is
higher than in Europe [33] or the United States [4]. The high prevalence of vitamin D inadequacy in the Asia-Pacific region can be
attributed to women with darker skin colour in contrast to women of white race with lighter skin colour [7]. In addition, women in the
Asia-Pacific like India often wear excessive clothing due to cultural and religious differences with limited sun exposure compared to
European women [8].

We acknowledge that there are potential differences in the need for vitamin D screening in the Asia-Pacific region due to envi-
ronmental factors and government resources. For example, the need for vitamin D screening in Australia is likely lower than in India or
Bangladesh due to the geographical position of Australia being closer to the equator and increased sun exposure. As most of the vitamin
D we obtain is from sun exposure, several factors such as skin pigmentation and sun protection behaviors have been shown to affect the
skin’s production of vitamin D. Firstly, individuals with darker skin are shown to obtain less adequate vitamin D levels from sun
exposure as compared to lighter skin individuals. Secondly, in heavily polluted Asia-Pacific cities, the prevalence of large amounts of
pollutants in the atmosphere effectively reduces sunlight exposure as these pollutants tend to absorb and reduce the amount of light
reaching the earth’s surface. Thirdly, in certain countries, a large proportion of the female population tend to wear long sleeves, long
skirts and veils due to religious purposes, which reduce their exposure to sunlight

Interestingly, we have identified that while most doctors would almost always prescribe folic acid supplements in pregnancy, only a
small proportion would actively prescribe vitamin D supplements to their patients. This can perhaps be attributed to a lack of policies
surrounding vitamin D supplementation as compared to policies surrounding nutrient supplementation with folic acid and iron
supplements in pregnant women. Routine folic acid and iron supplementation are beneficial and adverse effects of folate deficiencies
[34,35] and iron deficiency anaemia in pregnancy well studied [36,37].

More importantly, in many Southeast Asian countries with limited government resources and funding, vitamin D screening and
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supplementation is costly for the general population. For example, in India, a single vitamin D test cost approximately INR1500 [38]
and the price of cholecalciferol (vitamin D3) supplements is INR4.76 per unit [39]. This, when compared to the GDP per capita of
INR2277 [40] is too costly for most. Similarly, this issue applies to many less developed countries in the region where majority live
below the poverty line and may not be able to afford vitamin D tests or supplements. This could also account for why screening for and
supplementing vitamin D is much less common as compared to established supplements like folic acid or iron.

There are many approaches and practices regarding vitamin D screening and supplementation, which includes universal screening
for vitamin D deficiency and supplementing high-risk profile individuals with, darker skin tone, reduced sunlight exposure or obese
women. Currently, universal screening as a part of routine antenatal care is debatable and controversial with more robust evidence
required to evaluate the effects of vitamin D supplementation in pregnancy to the risk of maternal adverse events [31].

Amongst our respondents, the most preferred option for a policy regarding vitamin D was to give supplementation to those proven
to have low serum vitamin D and a high-risk profile. This was followed by supplementing pregnant women with low serum vitamin D
without assessing risk-profile and thirdly, by supplementing those with high-risk profile. The preference amongst respondents for
supplementation based on risk profile was due to the high prevalence of vitamin D deficiency amongst the Asia-Pacific population and
that screening and supplementing those with low serum vitamin D levels would be most evidence-based and objective. This is also in
line with the existing recommendations by Royal Australian and New Zealand College of Obstetricians and Gynaecologists (RANZCOG)
published in 2014, which recommended testing and supplementation to those at high risk of vitamin D deficiency [41]. More research
is needed to compare the effect of vitamin D screening and supplementation for Asian ethnic groups. Studying the associations of
vitamin D supplementation on maternal and fetal outcomes will provide greater clinical utility and guide decisions on the use of
vitamin D guidelines most appropriate for each country.

The strengths of this review include comprehensive information regarding screening and supplementation approaches in preg-
nancy in countries whose clinical practice was still unknown, and an excellent response rate of 100 %. However, our review is not
without limitations. Firstly, with a sample size of only eleven countries, our conclusions may not be truly representative of the wider
Asia-Pacific region. Secondly, since only clinicians or researchers participated in the survey, there might be information bias while
completing the survey. Thirdly, there is no currently validated survey on vitamin D screening and supplementation which may result in
response bias.

In summary, we found that our surveyed hospitals in the Asia-Pacific region differ in policies and practices on vitamin D sup-
plementation and screening in pregnancy. We also found that there were varying clinical knowledge gaps and different perceptions on
vitamin D screening and supplementation in pregnancy among healthcare professionals. Further research needs to be undertaken
regarding the benefits and risks of universal screening and supplementation of vitamin D in Asia-Pacific region. This study review
promotes collaboration among international healthcare professionals and enhances our understanding of global health perspectives on
the effects of Vitamin D screening and supplementation in pregnancy for the benefit of pregnant women in the Asia-Pacific.

Research funding

The study was funded by National Medical Research Council (NMRC)- Integrated Platform for Research in Advancing Metabolic
Health Outcomes of Women and Children (IPRAMHO) Centre Grant (NMRC CGAug16C008).

Informed consent

Informed consent was obtained from all individuals included in this study.
Ethical approval

The study is approved by SingHealth Ethical Board CIRB Ref 2022/2004.
Data availability statement

The authors confirm that the data supporting the findings of this study are available within the article [and/or] its supplementary
materials.

2. Policy

A. Is there a national policy and/or regional guideline which your hospital refers to forwomen with vitamin D deficiency?
e Yes, what is the national policy/guideline?
e No
e Not sure
B. Does your Centre have a written protocol on the management of Vitamin D deficiency in pregnant women?
e Yes
e No
e Not sure
C. What percentage of pregnant women does your Centre see have vitamin D deficiency?
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e Approximately %
e Not sure

3. Nutrient supplements in pregnancy

A.

How often does your Centre prescribe folic acid during pregnancy?
Always

Often

Occasionally

Rarely

None

. How often does your Centre prescribe multi-vitamins during pregnancy?

Always
Often
Occasionally
Rarely

None

. How often does your Centre prescribe iron tablets during pregnancy?

o Always
e Often

e Occasionally
e Rarely

e None

. How often does your Centre prescribe omega 3 fatty acids/Docosahexaenoic acid during pregnancy?

o Always
e Often

e Occasionally
e Rarely

e None

. How often do your Centre prescribe Vitamin D during pregnancy?

o Always
Often
Occasionally
Rarely

None

. What dose of Vitamin D does your centre prescribe in pregnant women WITHOUT vitamin D deficiency ?

400IU
800IU
10001U
150010
2000IU
Unsure

. What dose of Vitamin D does your centre prescribe in pregnant women WITH vitamin D deficiency ?

400IU
800IU
100010
150010
2000IU
Unsure

. Does your centre routinely prescribe calcium supplements during pregnancy?

o Always
Often
Occasionally
Rarely

None

. What dose of calcium does your centre usually prescribe?

e 400IU
e 800IU
e 1000IU
e 1500IU
e 2000IU

Heliyon 9 (2023) €21186
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4. Practice
4.1. Screening for vitamin D deficiency

A. Does your Centre screen for vitamin D deficiency in pregnancy?
e Yes
e No
e Sometimes
e Not sure
B. What is your Centre policy on screening for vitamin D deficiency in pregnancy? (Morethan one answer can be chosen, if applicable.)
e My Centre does not screen for vitamin D deficiency
e Leave it for the physicians to decide
Assessment of patient risk profile
Measurement of serum vitamin D levels based on risk profile
Measurement of serum vitamin D levels routinely for all patients
Others, please specify:
C. Does your Centre screen for vitamin D deficiency in specific group of patients based on risk profile?
e Yes
e No
e Sometimes
e Not sure
D. What risk factors does your centre use when doing an assessment of risk profile ? (More than one answer can be chosen, if
applicable.)
Age
Body mass index (BMI)
History of Vitamin D deficiency
Physical activity
Race and ethnicity
Exposure to sunlight
Others:
NA

4.2. Treatment

A. What treatments are available at your centre for women diagnosed with Vitamin Ddeficiency during pregnancy? (More than one
answer can be chosen, if applicable.)

Referral to Endocrine for follow up

Referral to see a Dietician

Prescribe Vitamin D in pregnancy

None of the above

Others please indicate:

B. How does your centre follow up on vitamin D levels in pregnant women with Vitamin D deficiency?
e No need to repeat routinely
e Repeat only if symptomatic (lethargy, muscle aches, depression)
e Repeat every trimester
o Not sure

4.3. Perceptions/opinions

A. What do you think is the prevalence of Vitamin D deficiency in pregnant women in yourcountry?
e <19%

20-39 %

40-59 %

60-79 %

> 80 %

Unsure

B. What do you think is the cut-off value to determine Vitamin D deficiency (nmol/L) inpregnant women?

10

20

30

40
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e 50
e Unsure
C. Do you think that there is a need for a guideline and/or consensus on vitamin D screening in pregnancy?
e Yes
e No
e Not sure
D. Do you think that there is a need for a guideline and/or consensus on vitamin Dsupplementation in pregnancy?
e Yes
e No
e Not sure
E. Do you think that there is a need for a guideline and/or consensus on vitamin D treatment in pregnancy?
e Yes
e No
e Not sure
F. What is your opinion on Vitamin D screening and supplementation in pregnancy? Please rank the options in order of preference
from 1 to 5 (1 being most preferred to 5 least preferred)
e Routinely give Vitamin D to all pregnant women without screening
e Give Vitamin D based on high risk profile screening only
e Give Women screened with low serum low serum Vitamin D levels without assessing risk profile
e Give women screened with low serum Vitamin D levels and high risk profile
e Not to screen and supplement Vitamin D at all
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Appendix A
1. Demographics.

. Country
. Hospital
. Designation
. Centre

e University Hospital
o Non-university/Government Related Training Hospital
e Community-based Hospital
L[]
L]

Sowp»

Private Hospital

Others
E. Average number of obstetricians working in the healthcare facilities
F. Average number of deliveries per year in the healthcare facilities
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