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Abstract
Background

There is currently no consensus on the guidelines for vitamin D prophylaxis in healthy children. The
purpose of this study was to investigate the prescribing behaviour of vitamin D prophylaxis among
Belgian paediatricians.

Methods

Between June and September 2022, a questionnaire was distributed by e-mail to all Belgian
paediatricians who are members of at least one of three scientific or professional organizations, as well
as to the heads of every Belgian paediatric or neonatal hospital ward.

Results

We analysed 426 completed questionnaires. All regions, age categories and subspecialties were
represented. Vitamin D prophylaxis is always or frequently recommended by 98% of paediatricians. Fifty-
eight percent of paediatricians advise vitamin D prophylaxis up to the age of 6 years and 66% of
paediatricians advise a daily dose of 400 IU. In nearly every hospital in Belgium (96%), there is a specific
protocol for vitamin D prophylaxis for newborns; but not for the paediatric unit.

Conclusions

Nearly all Belgian paediatricians prescribe vitamin D prophylaxis to infants. Although not recommended
by guidelines, 25-OH-vitamin D is frequently measured by paediatricians. Practices regarding duration
and dosing of vitamin D prophylaxis show large variability. Most paediatric wards do not have a protocol.

Introduction
Vitamin D is a prohormone that is indispensable for calcium and phosphorus homeostasis. In its active
form, it plays an important role in skeletal development. Recent studies show growing evidence for
beneficial effects of vitamin D in extra-skeletal disease such as infectious, auto-immune, cardiovascular
and psychiatric disease [1–5]. Consequently, ensuring an adequate vitamin D status might be of major
importance. Despite the long-standing recognition for nearly two decades of these advantageous effects
and the widespread recommendation of vitamin D supplementation, a high global prevalence of vitamin
D deficiency continues to persist [2, 4, 6–11].

The absolute threshold for vitamin D deficiency, measured by 25-hydroxy (HO) vitamin D, is still a subject
for debate [4, 12]. The current threshold for vitamin D deficiency in Belgium, and neighboring countries
such as the Netherlands and the United Kingdom, is a 25-OH vitamin D level < 12 ng/ml (or < 25 nmol/l)
[13, 14]. Sioen et al. investigated the 25-OH vitamin D status in 4–11 years old Belgian children (n = 357)
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in 2011 and reported an insufficiency (25-OH vitamin D between 10 and 20 ng/ml) in 58% and vitamin D
deficiency (< 10 ng/ml) in 5% of children [15].

Studies investigating the 25-OH vitamin D status in Belgian children in the past decennium are lacking.
The current consensus recommendation for Vitamin D prophylaxis in Belgium, established by the
“Vlaamse Vereniging voor Kindergeneeskunde” (VVK - Flemish Society of Paediatrics), recommends a
daily dose of 400 international units (IU) vitamin D from birth until the age of six years[16],[14].
Continuing prophylaxis beyond 6 years of age remains a topic of debate. Worldwide, a wide variation in
dosing regimens and prophylaxis duration exists (Table 1).

Table 1. Vitamin D recommendations in children according to different societies and institutions[4, 17].

This study evaluates the actual prescribing behaviour of Belgian paediatricians which could ensure a
better understanding of the current vitamin D prophylaxis practices.

Materials and Methods
We conducted a questionnaire survey among Belgian paediatricians assessing the prescribing behaviour
of vitamin D prophylaxis in healthy children. All data were pseudonymized and collected via REDCap©
(version 12.4.17, Ghent University, 2022).

In adherence to the requirements stipulated by the General Data Protection Regulation, paediatricians
were sent an email containing a questionnaire link through three prominent Belgian paediatric
organizations (BVK-SBP, Belgian Society of Paediactrics; VBS-GBS, Flemish and Wallonian Society of
Paediatrics). Additionally, all heads of Belgian paediatric and neonatology wards received the same email
and were encouraged to share the email with their colleagues. Questionnaires were completed from June
2022 until September 2022.

The email was sent to a total of 786 (VVK), 357 (VBS), and 1600 (BVK) paediatricians; hereby adressing
an unknown proportion of paediatricians more than once. Out of the received 536 questionnaires, 110
were incomplete, resulting in 426 completed questionnaires. We received 66 questionnaires from heads
of department, with 57 of them being fully completed. As of 2021, there were 1631 active Belgian
paediatricians. Therefore, an estimated response rate of 26% was achieved.

The questions were mainly close-ended and multiple choice (with multiple answer possibilities), a
minority was open-endedThe first part concerned characteristics of paediatricians and obtaining
informed consent, the second part consisted of the evaluation of individual prescribing behaviour and the
last part only adressed heads of department regarding ward protocols. It was only possible to start the
second part of the questionnaire once an informed consent was given. Only fully completed
questionnaires were included in the analyses. A manual search was performed and no duplicates were
found. The time needed to complete the questionnaire was less than five minutes.
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The study was conducted according to the guidelines of the Declaration of Helsinki and approved by the
Ethics Committee of University of Ghent (BC-11765, Belgium, 21 March 2022).

Results
We received 426 fully completed questionnaires. In 2021, there were 1631 active Belgian paediatricians in
Belgium[18]. Consequently, an estimated reponse rate of 26% was achieved. 

3.1.  Characteristics

The percentage of respondents per region, per work setting and per duration of career can be found in
Table 2. The duration of career as a licensed paediatrician is <5 years, 5 to 20 years or more than 20
years in, respectively, 22.5%, 44.6% and 32.9% of all participants. There are 57 heads of department
(13.4%) participating. Of the 57 heads of department participating in this study, 89.5% are head of a
paediatric ward with maternity ward, 3.5% of a paediatric ward without maternity ward and 7% of a NICU.
 Most (77.2%) heads of department work in Flanders and 10.5% and 12.2% in Brussels and Wallonia,
respectively.  

Table 2. Characteristics of the participants. 

*20 participants (or 4.5%) responded with multiple answers to one question.

1.2 Vitamin D suppletion

Most paediatricians (86.9%) always recommend supplementation of vitamin D in healthy children, in
general and irrespective of comorbidity, duration or dosage. However, nearly 1 percent of paediatricians
rarely or never recommend vitamin D suppletion (Figure 1). 

Figure 1. 

When vitamin D prophylaxis is indicated, 89.9% of Belgian paediatricians ask routinely whether vitamin D
suppletion is already started.

1.3 Daily dosage

The most frequent recommended daily dose of vitamin D suppletion is 400 IU (66%). The answers ranged
from 200 IU to 2000 IU with a median of 400 IU (Figure 2), with 800 IU being recommended by 24% and >
800 IU by 5%. Recommendation of 400 IU by 295 paediatricians and 800 IU by 102 paediatricians. Three
and 23 paediatricians answered to recommend <400 IU and ³1000 IU, respectively.

Figure 2. 

When adjusted for region, the dosage of 800 IU is more frequently recommended in Wallonia (54.9%) and
Brussels (32.7%) than in Flanders (11,9%). When adjusted for work setting, 11 out of 102 paediatricians
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that answered 800 IU work at a NICU. 

The majority of paediatricians (81.6%) adjust the daily dose of vitamin D depending on skin colour
(78.6%), disease (acute or chronic) (30.7%), seasonality (17.7%), age (26.7%) and/or based on other
reasons (e.g. low vitamin D status, prematurity, …) (23.5%).

1.4 Duration

Only 58% recommend vitamin D prophylaxis until 6 years of age, although up to 6 years is the Belgian
recommendation. A wide variety in answers is observed (Figure 3). A duration of   <6, 6, 6 to 18 and 18
years is recommended by 15%, 57.7%, 18.7% and 8.4% paediatricians, respectively. Ten percent
recommend vitamin D suppletion until 18 years of age and another 8% recommend vitamin D prophylaxis
into adulthood (i.e. ³18 years). When adjusted for region, paediatricians working in Flanders more
frequently recommend a duration of 6 years. Ninety-six percent of all paediatricians recommending 6
years of prophylaxis, work in Flanders; the remaining 3% in Brussels and 2.4% in Wallonia. Six years is the
least recommended duration of the 4 groups (<6, 6, 6 – 18, >18) in Brussels and Wallonia.   

Figure 3. 

In contrast to the daily dosage, most paediatricians (60.6%) do not adapt the duration of vitamin D
prophylaxis based on individual characteristics of the children. The paediatricians that adapt the duration
do so based on skin color (60.7%), seasonality (56.5%), disease (acute or chronic) (50.6%), age (47.9%) or
because of another reason that was not otherwise specified (18.5%).

1.5 In general 

In general, independently of dosage and duration, vitamin D suppletion is adjusted by 71.6% of
paediatricians based on skin colour. Moreover, 41.4% take seasonality into account, 38.3% the amount of
sun exposure and 6.8% the amount of vitamin D already present in nutrition. 

1.6 Determination of 25-OH vitamin D levels

The percentage of Belgian paediatricians that measure 25-OH vitamin D and alkaline phosphatase, when
a blood sample is required for whatever indication, is represented in Table 3.

Table 3. Percentage of Belgian paediatricians measuring 25-OH vitamin D and alkaline phosphatase
whenever a blood sample is indicated. 

1.7 Protocols on the wards

1.7.1 Maternity ward

Fifty-five (96.5%) out of 57 heads of department indicate that their maternity ward has a specific vitamin
D protocol, recommending vitamin D suppletion in all children. In 43/55 (78%) maternity wards, the
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recommended daily dose of vitamin D suppletion is 400 IU. There are 10 maternity wards that
recommend a daily dose of 800 IU, 1 ward that recommends 200 IU and 1 ward that recommends 1000
IU. In 34/55 (61.8%) maternity wards, the dosage is respectively adjusted for skin color (97.1%),
prematurity (38.2%), disease (acute or chronic) (8.8%), seasonality (2.9%) and exclusive breast feeding
(2.9%). 

Vitamin D is recommended until the age of 6 years in 43/55 (78%) maternity wards, in line with the
current recommendations. However, in 8/55 (14.5%) departments vitamin D is recommended only until
the age of 2 years and 1 department recommends supplementation until the age of 18 years. 

1.7.2 Paediatric ward

Only 17 (29.8%) of the 57 heads of department confirm the existence of a specific vitamin D protocol on
the paediatric ward (Figure 4). Of these 17 heads of department, 4 work solely in a NICU, 1 at a paediatric
ward without maternity ward and the remainig 12 work at a paediatric ward with a maternity ward. When
analysed per region, a lack of protocols of vitamin D on the paediatric wards is most common in
Brussels. In Flanders and Wallonia, 14/44 (31.8%) and 3/7 (42.9%) hospitals have a paediatric protocol,
in contrast with Brussels; were none of the 6 hospitals have a specific paediatric protocol for vitamin D
suppletion.

The recommended daily dose of vitamin D is 400 IU in 13 (76%) paediatric wards. In the remaining 4
wards, 800 IU is recommended daily. The daily dose of vitamin D is adjusted based on certain
characteristics in 14/17 (82.4%) paediatric wards. Skin colour, disease (acute or chronic), age, sun
exposure, seasonality and other reasons (exclusive breast feeding, and pregnancy duration and blood
results) are respectively adjusted for in all wards (100%), 3 (21.4%), 2 (14.3%), 2 (14.3%), 1 (7.1%) and 2
(14.3%), respectively. Furthermore, vitamin D is recommended until the age of 6 years in 12 wards (70%).
Two wards recommend vitamin D until 3 years, 1 ward until 5 years and 1 ward until 12 years. There is 1
ward that recommends vitamin D prophylaxis beyond the age of 18. When a child is admitted to the
hospital, it is standard practice in 31/57 (54,4%) wards to ask if the patient is already taking vitamin D
suppletion.

Discussion
The high prevalence of vitamin D deficiency and the worldwide variation in guidelines for vitamin D
prophylaxis warrant an evaluation of the prescribing behaviour of Vitamin D. In our study, vitamin D
suppletion in healthy children is generally recommended in healthy children by over 99% of paediatricians
and 98% recommend suppletion until at least 1 year of age, in line with the Flemish consensus statement
[14]. Recommendations about dosing (400–1000 IU) and duration (1–18 years) vary substantially.
Moreover, paediatricians generally take different factors into account for dose and duration adjustments.
Skin colour, seasonality, sun exposure and presence in nutrition is adjusted for by 71.6%, 41.4%, 38.3%
and 6.8% of participants. Vitamin D protocols are substantially more present in maternity wards than in
paediatric wards (96% vs. 30%).



Page 7/14

Approximately 26% of Belgian paediatricians participated in our study. All age categories, regions and
working contexts were represented. Most participating paediatricians work at a paediatric ward in
Flanders, in line with the current Belgian context. Although the data on characteristcs of the
paediatricians was limited; a good representation of the current population of Belgian paediatricians can
be assumed.

In most western countries the recommended daily dosage for vitamin D prophylaxis is 400 IU per day [4,
13, 17, 19]. This is also the dosage recommended by the majority of Belgian paediatricians. However, 800
IU or more is recommended by 29% of the participants. European authorities and authors have generally
recommended a dose of 800 IU to 1000 IU vitamin D daily in preterm infants, however, only 11 out of 102
paediatricians that answered 800 IU indicated to work at an NICU. Interestingly, 800 IU is more frequently
recommended in Wallonia and Brussels. In Brussels, this could be attributed to a more diverse population
with a large diversity in pigmented skin and the need for a higher dosage of vitamin D can be more
frequently present. In Wallonia, it can be attributed to the close relation with France where 400 to 800 IU is
recommended daily (Table 1) [17, 20]. However, the national recommendation of the Belgian Superior
Health Council also recommends 400 IU daily [20].In our study, skin colour, notably the pigmentation of
the skin, was the most important characteristic for an adjustment in dosage of vitamin D.

In 2019, Santi et al. investigated the prescribing behaviour of vitamin D in healthy children by Swiss
paediatricians. Vitamin D supplementation in Switzerland is recommended in the first three years of life
and during winter in older children. Santi et al. found that vitamin D is routinely prescribed in children of 

1 year but only few paediatricians prescribe a vitamin D supplement in children older than 3 years of
age in winter [21]. The duration of vitamin D prophylaxis in healthy children varies amongst most
countries; however; most recommend vitamin D prophylaxis at least until one year of age [4, 14, 17, 21,
22], some until 18 years of age [17].

Six years is the median recommended duration of vitamin D suppletion by our participants, in line with
the Flemish consensus statement. However, only 58% recommend vitamin D prophylaxis until 6 years of
age and 18 percent recommend vitamin D suppletion until 18 years or older. Paediatricians working in
Flanders adhere mostly to the Flemish consensus statement. The absence of recommendation until 6
years of age in Wallonia and Brussels could be attributed to influence of the national guideline of France
recommending vitamin D suppletion until 18 years of age [17].

In contrast to the daily dosage of vitamin D prophylaxis, most paediatricians (60.6%) generally do not
adapt the duration of vitamin D prophylaxis based on individual characteristics of the children. When
prescribing vitamin D prophylaxis in general, 72% of paediatricians take skin colour into account.
Additionally, more than 40% take seasonality into account.

Overall, Belgian paediatricians encourage vitamin D prophylaxis. Consequently, in more than half of the
hospital wards it is routinely checked whether the admitted child is taking vitamin D prophylaxis. More
than half of the Belgian paediatricians frequently measure 25-OH vitamin D whenever a blood sample is
required for other reasons. However, the interpretation of the status of 25-OH vitamin D is a subject of

≤
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controversy. It is not recommended to routinely measure 25-OH vitamin D levels due to the insufficient
evidence supporting the benefits of screening for vitamin D deficiency at a population level [14, 22]. In our
study, the frequent measurement of 25-OH vitamin D could be attributed to the unclarity of screening
guidelines for 25-OH vitamin D status or to the idea that if a blood sample is required, the clinical image
would be sufficiently severe warranting a 25-OH vitamin D status. Almost one third of paediatricians
rarely to never measure alkaline phosphatase although alkaline phosphatase is a good biochemical
marker of metabolic disease [23].

Concerning the ward specific protocols, in most paediatric wards, a vitamin D prophylaxis protocol is
lacking. This is in great contrast with the maternity ward, where a vitamin D prophylaxis protocol exists in
96,5% of wards. It could, however, be attributed to the expectation that every paediatrician should be
familiar with and implement the current Flemish consensus statement and recommendation of the
Belgian High Health Council.

The recommendations of the vitamin D protocols on the paediatric wards are mostly but not completely
in line with the current Flemish consensus statement. The recommendations of the vitamin D protocol in
most maternity wards, lay in line with the current Flemish consensus statement. The observed higher
dosage of 800 IU can be attributed to the admission of moderate to late preterm infants for whom 800 IU
can be indicated following the international guidelines [24, 25]. In addition, given the large gap between
the recommended daily dosage and the toxicity limit, it could be that paediatricians tend to dose higher
because the risk of vitamin D intoxication is low [10]. The suppletion duration is limited to 2 years of age
in 14% of hospitals, however, recommending the correct duration of vitamin D prophylaxis from the start
to avoid confusion and mistrust among parents is important.

Our study shouls be interpreted within the context of its limitations. Firstly, we potentially did not reach
every paediatrician. Moreover, the response rate remains an estimate. Secondly, the study is subject to all
types of bias inherent to a survey (a.o. sampling bias, (non-)response bias, acquienscence bias). Finally,
this study does not disclose why Belgian paediatricians sometimes do not adhere to the current Flemish
consensus statement. In depth semi-structured interviews could further investigate this issue.

One national guideline that suits all healthy Belgian children could facilitate uniformity in practice. This
article aims to guide future guideline updates at the national level. In addition, research confirming
normalizing 25-OH vitamin D status in Belgian children when following the current guideline is needed,
next to well defined global definitions of hypovitaminosis and vitamin D deficiency. Routine 25-OH
vitamin D testing should not be performed [14, 17, 22], although about half of the respondents did so.
Future information campaigns and/or guidelines should further address this issue. The availability of a
standardized vitamin D protocol in both maternity and paediatric wards following the current Flemish
consensus statement could help diminish the observed differences.

Conclusions
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Belgian paediatricians generally recommend vitamin D prophylaxis in healthy children. Different dosing
regimens and prophylaxis duration have been observed. Lack of existence of protocols for vitamin D
prophylaxis in the paediatric wards may contribute to this variability.

While routine 25-OH vitamin D testing is not recommended, Belgian paediatricians report regular
measurements. To our knowledge, this is the first study investigating Belgian paediatricians’ prescribing
behaviour of vitamin D prophylaxis in healthy children. This study aims to guide Belgian paediatricians
and policy makers in developing future guidelines for vitamin D prophylaxis in healthy children.
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Figures

Figure 1

Recommendation of vitamin D suppletion in healthy children by Belgian paediatricians. Vitamin D
supplementation is always, frequently, sometimes, rarely, and never recommended in healthy children by
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86.9%, 11%, 1.2%, 0.2% and 0.7% of paediatricians, respectively.

Figure 2

Recommended daily dosage of vitamin D prophylaxis. X-as: percentage of participants, y-as: the dosage
of vitamin D in international units.
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Figure 3

Recommended duration of vitamin D prophylaxis. X-as: percentage of participants, y-as: duration of
recommended vitamin D prophylaxis in years.
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