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Abstract
The traditional recommendation that Swiss children receive vitamin D during the first year of life was recently extended to the
second and third year of life and during winter for older children. The aim of the study was to identify how Swiss pediatricians
prescribe vitamin D. Between December 2016 and March 2017, 795 (52%) of 1530 invited Swiss board-certified pediatricians
answered a closed-ended questionnaire. Respondents routinely prescribe vitamin D supplements in infants < 1 year of age, but
infrequently in children > 3 years of age. Only a minority of them prescribe vitamin D in children with conditions that predispose
to poor vitamin D status. Oily vitamin D preparations are the most popular and are usually prescribed in a once-a-day regimen. In
situations like intake of drugs interfering with vitamin D metabolism, intestinal malabsorption, and diabetes mellitus, Swiss
pediatricians often seek the advice of a subspecialist. In cases with clinical suspicion of poor vitamin D status, the diagnosis is
confirmed by the determination of 25-hydroxyvitamin D.

Conclusion: Few pediatricians prescribe a vitamin D supplementation in children >3 years of age. Collaboration between
policymakers and health care professionals is required to fill the gap between guidelines and clinical practice.

What is Known:

* In Switzerland, vitamin D supplementation is recommended during the first, second, and third year of life as well as during winter for older children.
* Both alcoholic and oily preparations are currently available.

What is New:

* Swiss pediatricians routinely prescribe vitamin D in infants < I year of age, but infrequently in children >3 years of age.

* Oily vitamin D preparations are the most popular and are usually prescribed in a once-a-day regimen.
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Introduction

Vitamin D status is often poor among children worldwide [1,
9, 14]. Thus, approximately 5 years ago, the Swiss Federal
Office of Public Health extended the traditional recommenda-
tion that infants receive a vitamin D supplementation during
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the first year of life. Nowadays, vitamin D is recommended in
infants (400 IU once a day during the first year of life) also for
the second and third year of life (600 IU once a day) as well as
during winter time for older children (600 IU once a day) [14].
Furthermore, in addition to the traditional alcoholic prepara-
tion, several oily vitamin D3 preparations are now commer-
cially available [14].

The aim of the present study was to identify how Swiss
pediatricians currently prescribe vitamin D supplementation.

Methods

In December 2016, the 1530 (62% females) members of the
Swiss Society of Pediatrics received an electronic mail con-
taining a link to a closed-ended questionnaire on vitamin D
practice characteristics. In March 2017, a reminder was sent to
encourage participation.
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In addition to demographic data, the questionnaire (Table 1)
addressed the prescription of vitamin D in several pediatric ages
(questions 1-3) and in peculiar conditions (questions 46, 9—
11), the selected dosing interval (question 7), the possible exis-
tence of parental concerns related to the use of vitamin D (ques-
tion 8), the vitamin D preparations (question 12), and the deter-
mination of 25-hydroxyvitamin D (question 13).

The inquiry, which was not commercially sponsored, had
been developed by 2 authors (MS, SAGL) following pub-
lished recommendations for survey research [3-5, 19]. An
initial version, designed in 2015, was tested among 15 pedia-
tricians and eventually adjusted. Professional native transla-
tors specialized in medicine translated the final questionnaire
from Italian into French and German using the forward—
backward method [3-5, 19]. It was also checked that the time
needed to complete the questionnaire would be <5 min. All
responses were anonymous, and no identifier could be used to

Table 1 Questionnaire about vitamin D practice characteristics

1. Do you prescribe a vitamin D supplementation in children <1 year of
age?*

2 Do you prescribe a vitamin D supplementation during the second and
third year of life?*

3. Do you prescribe a vitamin D supplementation during winter months in
children older than 3 years of age?*

4. Do you adjust the vitamin D supplementation in children with reduced
cutaneous vitamin D synthesis such as dark skin pigmentation,
long-sleeved clothing habits, and frequent use of sunscreen?*

5. Do you adjust the vitamin D supplementation in children with
excessive body weight?*

6. Do you adjust the vitamin D supplementation in children with frequent
respiratory tract infections?*

7-9. Do you adjust the vitamin D supplementation in children taking
drugs interfering with vitamin D metabolism (e.g. antiepileptics,
antivirals, corticosteroids) and children with intestinal malabsorption
(e.g. Crohn’s disease, ulcerative colitis, cystic fibrosis) or diabetes
mellitus? Possible answers: a. I prescribe b. I do not prescribe c. I ask
the corresponding subspecialist.

10. Do you prescribe a vitamin D supplementation at longer intervals than
once daily, i.e. once weekly or monthly?*

11. Do you encounter parents with concerns related to vitamin D
supplementation?*

12. Which of the following vitamin D; preparations do you most often
prescribe as first choice? Possible answers: a. Vi-De 3® alcoholic
drops (100 1U/drop), Wild AG, Basel, Switzerland; b. Vitamin D3
Streuli® (400 1U/0.1 ml), Streuli Pharma AG, 8730 Uznach,
Switzerland. ¢. Vitamin D3 oil Wild® (500 IU/drop), Wild AG, Basel,
Switzerland; d. Oleovit D3 (400 IU/drop), Fresenius Kabi AG, Bad
Homburg, Germany; e. Oily EveryD; Aurora® (200 [U/push) or
Activea® (600 IU/drop), Labatec-Pharma AG, Geneva, Switzerland.

13. Do you assess circulating 25-hydroxyvitamin D level in children with
clinical suspicion of poor vitamin D status? Possible answers: a. |
measure 25-hydroxyvitamin D level and subsequently prescribe vita-
min D; b. I prescribe vitamin D without assessing 25-hydroxyvitamin
D level.

*Possible answers: a. rarely (<25% of children); b. sometimes (25-49%);
c. often (50-74%); d. almost always (75-100%)
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trace the participants. The study data were automatically trans-
ferred into a centralized database.

Participant characteristics were analyzed by descriptive sta-
tistics. Ordered categorical variables were assigned a numeri-
cal score and subsequently analyzed using a nonparametric
analysis of variance for repeated measures [6, 8]. The
Mann—Whitney—Wilcoxon rank sum test for two independent
samples and the Fisher exact test were also used, as appropri-
ate [8]. Statistical significance was assigned at P < 0.05.

Results

Seven hundred ninety-five (52%) out of 1530 invited pedia-
tricians answered the survey (Table 2). Age and gender were
not statistically different between participants and the entire
population of Swiss pediatricians. Each question was an-
swered by > 767 (96%) pediatricians.

Ninety-seven percent (N=769) of participants almost al-
ways prescribe vitamin D in newborns and infants < 12 months
of age (Fig. 1), whereas the prescription is significantly lower
for children 2 to 3 years of age (72%, N=572; P<0.0001)
and especially for children >3 years of age (3.2%, N=25;
P<0.0001).

Most respondents (Fig. 2) only occasionally adjust the sup-
plementation in children with reduced cutaneous vitamin D
synthesis, excessive body weight, and frequent respiratory tract
infections. The majority of the respondents (66%) prescribe
vitamin D in a once-a-day regimen. On the other side, most
families (79%) rarely show concerns about vitamin D supple-
mentation, as perceived by the responding pediatricians.

In specific chronic clinical situations (Fig. 3, upper panel),
like intake of drugs interfering with vitamin D metabolism,
intestinal malabsorption, and diabetes mellitus, more than half
of respondents prefer to seek the advice of the corresponding
subspecialist before starting or adjusting the dose of a vitamin
D supplementation. Furthermore (Fig. 3, lower panel), 90% of

Table 2 Characteristics of the 795 study participants

Females:males, N (%) 477 (60):318 (40)

Age
30-40 years, N (%) 181 (23)
41-50 years, N (%) 286 (36)
51-60 years, N (%) 239 (30)
>61 years, N (%) 89 (11)
Activity
Private practice, N (%) 695 (87)
Hospital, N (%) 100 (13)
Certification
Pediatric generalist, N (%) 540 (68)
Pediatric subspecialist, N (%) 255 (32)
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Fig. 1 Prescription of vitamin D in the following pediatric ages: first year
of life, second and third year of life, children older than 3 years. Possible
answers: in this situation, I prescribe the vitamin D supplementation:
rarely (<25% of children); sometimes (25-49%); often (50-74%);
almost always (75-100%)

respondents state to prescribe the oily preparations of vitamin
D; as first choice (P < 0.0001).

Finally, in children with suspected poor vitamin D status,
689 (88%) out of 782 respondents state to routinely determine
the circulating 25-hydroxyvitamin D level.

Discussion

According to our observations, most Swiss board-certified pe-
diatricians almost always prescribe vitamin D supplements in
infants <3 years of age, while few pediatricians prescribe a
vitamin D supplementation in children >3 years of age.
Second, only a minority of them adjust the vitamin D supple-
mentation in children with conditions that predispose to poor
vitamin D status. Third, oily vitamin D preparations are much
more popular than the alcoholic ones and are usually prescribed
in a once-a-day regimen. Fourth, in peculiar situations like
intake of drugs interfering with vitamin D metabolism and its

Excessive body weight
(N=770)
20

Reduced vitamin D synthesis
(N=788)

Frequent respiratory
tract infections
(N=768)

15

Once-a-week or
once-a-month regimen
(N=794)
,20

Family concerns
(N=792)
16 4

. Almost always . Often . Sometimes . Rarely

Fig. 2 Adjustment of the vitamin D supplementation in children with
reduced cutaneous vitamin D synthesis (such as dark skin pigmentation,
long-sleeved clothing habits, and frequent use of sunscreen), in children
with excessive body weight, and in children with frequent respiratory
tract infections; prescription of vitamin D once-a-week or once-a-
month; concerns of families related to the supplementation with vitamin
D. Possible answers: in this situation, I adjust the vitamin D
supplementation: rarely (< 25% of children); sometimes (25-49%); often
(50-74%); almost always (75-100%)

functional correlates, intestinal malabsorption, and diabetes
mellitus, pediatricians prefer to seek the advice of a subspecial-
ist before starting a vitamin D supplementation or adjusting the
dose. Finally, in situations of suspected hypovitaminosis D,
circulating 25-hydroxyvitamin D is frequently measured.

The response rate to this inquiry (52%) was satisfactory,
superior to that of a recent survey on fever management [13]
and similar to that of a survey on immunization practices [17].

Numerous authorities support the prescription of vitamin D
supplements not only during the first year of life but also
through adolescence and in peculiar clinical situations likely
to impair vitamin D metabolism [9, 14]. Under-prescription of
therapy is frequent in chronic conditions such as cardiovascu-
lar diseases, diabetes mellitus, and obstructive pulmonary dis-
eases [7, 18]. Following barriers might underlay the partially
poor adherence of Swiss pediatricians to current recommen-
dations on vitamin D prescription in children: poor awareness,
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Fig. 3 Upper panel: prescription of a vitamin D supplementation in
children taking drugs interfering with vitamin D metabolism, in
children with intestinal malabsorption, or in children with diabetes
mellitus. Lower panel: most frequently preferred vitamin D5 preparations

inertia of previous practice (i.e., the difficulty in effectively
translating updated knowledge in everyday clinical routine),
and lack of agreement [7, 18]. Poor awareness is an unlikely
explanation because the current recommendations have been
largely widespread in the last years. In fact, according to this
survey, the new recommendations were adopted for children
in their 2nd and 3rd year of life, but not in children > 3 years of
age. Thus, inertia of previous practice and lack of agreement
probably play here a more important role. In fact, pediatricians
might be hesitant to prescribe currently recommended doses
of vitamin D because too much vitamin D may be as harmful
as too little [1, 9, 14]. In childhood, however, vitamin D tox-
icity occurs exclusively after repeated enteral and especially
parenteral administration of vitamin D in mega-doses (total
dose of 240,000 to 4,500,000 IU) [21].

Supplementation with vitamin D can be achieved equally
well with daily, weekly, or monthly dosing frequencies [10].
Unsurprisingly, therefore, nearly one third of the Swiss pedi-
atricians, who traditionally prescribed vitamin D in a daily
dose, sometimes or often select a larger dosing interval. Of
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note, the Swiss drug compendium does not currently mention
this possibility.

Most participants seek the advice of a pediatric subspecial-
ist before starting a supplementation with vitamin D in condi-
tions like intake of drugs interfering with vitamin D metabo-
lism, intestinal malabsorption, and diabetes mellitus.
Although this result might suggest that Swiss pediatricians
are unsure about the attitude to have in these conditions, we
believe that, considering the organization of pediatric residen-
cy and pediatric care in Switzerland, it rather highlights the
excellent collaboration between general and subspecialist pe-
diatricians in Switzerland [12].

Circulating 25-hydroxyvitamin D, the best indicator of vi-
tamin D status, is nowadays rapidly assessed in many labora-
tories [2]. Whether the potential benefit of vitamin D status
screening in children without specific risk factors or clinical
features outweighs its costs is questionable [2].

This nationwide study on pediatricians’ attitudes with re-
spect to vitamin D can benefit from an adequate response rate
and the involvement of both community and hospital pedia-
tricians. However, this study also has some limitations. First,
the questionnaire was pilot-tested for usability but not validat-
ed [3-5, 19]. Second, the results are based on self-reports,
which might not always reflect the everyday clinical practice
[15]. Finally, this study does not allow for the disclosure of the
reasons why participants sometimes do not adhere to current
Swiss clinical practice guidelines on vitamin D.

Like recognized, translation of new guidelines in everyday
clinical routine is challenging. Collaboration between re-
searchers, policymakers, and health care professionals might
help to fill the gap between national guidelines and clinical
practice in vitamin D prescription [11, 16, 20].
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