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Attitude of pediatricians and family physicians regarding
vitamin D supplementation for the pediatric population:
when, how much, and at what dose?
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Background. The association of sub-optimal vitamin D level with many diseases, such as cardiovascular diseases, diabetes
mellitus, cancer, autoimmunity, and infectious diseases, is demonstrated in the studies.

Obijectives. We aimed to evaluate the knowledge and attitudes of physicians who worked in pediatric health on vitamin D supplementation.
Material and methods. The study was conducted between April and May 2015 with the participation of 574 pediatricians and family
physicians. A 13-question form was completed during face-to-face interviews with the participants. The approval of the ethics board
was granted.

Results. 217 pediatricians (37.8%) and 357 family physicians (62.2%) participated in the study. In total, 85.2% (n = 185) of pediatricians
and 92.4% (n = 330) of family physicians recommended vitamin D supplementation to infants and children regardless of their nutrition
type. Vitamin D supplementation was recommended to children who had a disease that would cause metabolism disorders by 20.3%
(n = 44) of pediatricians and 21.3% (n = 76) of family physicians. A 400 IU/day dose was recommended by 89.4% (n = 194) of pediatri-
cians and 76.8% (n = 274) of family physicians. 70% of pediatricians (n = 152) and 62.7% (n = 224) of family physicians initiated the
supplementation of vitamin D when infants were 15 days old. The rate of recommendation of vitamin D of family physicians (67.8%,
n = 242) until the age of one year was higher than that of pediatricians (44.7%, n = 97). 9.7% (n = 21) of pediatricians and 10.4% (n =
37) of family physicians recommended vitamin D supplementation until fontanel closure.

Conclusions. This study suggests that the knowledge of physicians who work in pediatrics on the practice of vitamin D supplementation,
starting time, and duration must be updated.
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Background

The association of sub-optimal vitamin D level with many
diseases, such as cardiovascular diseases, diabetes mellitus,
cancer, autoimmunity, and infectious diseases, in addition to
the effect on bone health, is demonstrated in the studies [1].
Vitamin D deficiency is a global health problem in developing
countries [1, 2]. The causes of vitamin D deficiency in infants
and children are maternal vitamin D deficiency, inadequate in-
take in diet, inadequate exposure to sun, breastfeeding, and
rapid growth [2, 3].

The resources of vitamin D in infants are through placental
transition, breast milk, and dermal synthesis from sunlight [2, 4,
5]. One liter of breast milk contains 15-50 IU vitamin D and is in-
adequate for the daily need of infants [2]. Infants must consume
at least 1 liter of formula to have adequate amounts of vitamin
D [6]. The American Academy of Pediatrics (AAP) recommended
vitamin D supplementation to all infants who consumed less
than 1 liter of formula, breast milk, and mixed feeding (breast
milk + formula) in 2008 [6]. Therefore, prevention of vitamin D

deficiency in infancy and childhood is highly significant in pro-
viding vitamin D supplementation [3, 7].

‘The prevention of vitamin D deficiency and protection of
bone health project’ has been conducted in Turkey since 2005.
In accordance with the project, free daily 400 IU vitamin D sup-
plementation has been provided to all infants until the age of
one year [4]. The prevalence of rickets was 6% before the pro-
gram and has since decreased to 0.1% [8]. Although there has
been a decrease in the prevalence of rickets, the prevalence vi-
tamin D deficiency is still high. Researchers reported that about
one third of children did not receive vitamin D supplementation
due to various reasons, such as discontinuation by physicians,
mothers unwilling or forgetting to give the doses, and children
refusing to accept the drops [9, 10].

Objectives

The health workers’ role of initiation of vitamin D supple-
mentation, and the persistence of supplementation, is impor-
tant in the prevention of vitamin D deficiency, in addition to free
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vitamin D supplementation in prevention strategies of vitamin D
deficiency. In the present study, we aimed to identify the knowl-
edge and attitudes of pediatricians and family physicians on vi-
tamin D supplementation through interviews.

Material and methods

Study design

We planned a descriptive, cross-sectional study to assess
physicians’ attitudes and knowledge levels regarding vitamin D
supplementation.

Setting and variables

The study was carried out between April and May 2015
in Istanbul. The sample consisted of 574 physicians who par-
ticipated in the study. The approval of the Local Ethics Board
(490/2015) was granted for the study.

The questionnaire form was prepared by two expert pe-
diatricians, taking into consideration recent literature. The
13-question questionnaire was completed during face-to-face
interviews with the participants. Four researchers completed
the interviews in two months. Their academic title, time of
graduation from university, which infants and children they
recommended vitamin D, why, when, and for how long they
recommended vitamin D, whether they took into consideration
the season when recommending vitamin D, and the dose and
method they recommended were questioned.

Participants

Pediatricians and family physicians who were actively work-
ing were included in the study. The answers of both groups were
compared.

Statistical methods

The Statistical Package for the Social Sciences 15.0 for Win-
dows was used for statistical analysis. Descriptive statistics are
given as number and percentage for categoric variables. The
ratio comparisons in independent groups were performed us-
ing chi-square analysis. Monte Carlo simulation was performed
when the conditions could not be provided. The statistical alfa
significance level was accepted as p < 0.05.

Results

632 participants were interviewed during the study; 43 re-
fused to participate, and 15 were excluded because they did not
answer the majority of questions. A total of 574 physicians con-
sisting of 217 pediatricians (37.8%) and 357 family physicians
(62.2%) participated in the study. The demographic character-
istics of the participants are shown in Table 1. Table 2 presents
the distribution of participants’ responses to the questions re-
garding to whom and why they recommended vitamin D.

The pediatricians’ recommendation rate of vitamin D sup-
plementation was higher than that of family physicians to ‘in-
fants who were only fed with breastmilk’ (p = 0.004). The family
physicians’ rate of recommendation of vitamin D ‘to all children
irrespective of their feeding’ was higher than that of pediatri-
cians (p = 0.048). The rate of recommendation for vitamin D
supplementation of pediatricians ‘for preventing diseases’ was
higher than that of family physicians (p = 0.002) (Table 2).

Table 1. Distribution of the demographic characteristics
of participants

Specialty pediatrician 217 37.8
family physician 357 62.2
Institution type family health center 210 36.6
public hospital 37 6.4
training and research 246 42.9
hospital
university 65 11.3
private hospital 16 2.8
Total years of less than 5 years 187 32.6
gra.duat.'ion from between 5-10 years 137 23.9
university
between 11-20 years 152 26.5
more than 20 years 98 17.1

Table 2. The distribution of participants’ opinions on vitamin D
supplementation recommendations

Pediatri- Family P
cian physician
n=217 n =357
n (%)
Effect of disregarding the 185 330 0.048
nutrition on | feeding type (85.2) (92.4)
recommend o\ b eastfed |29 (13.4) |20(5.6) | 0.004
vitamin D
supplemen- | only baby formula |3 (1.4) 7(2) 0.197
tation?
To which in- | to infants and 51(23.5) |108(30.3) | 0.080
fants do you | children with
recommend | less exposure to
vitamin D sunlight
supplemen- | gisease that may |44 (20.3) |76 (21.3) |0.772
tation? cause disorders in
vitamin D metabo-
lism
those experienc- |14 (6.5) |22(6.2) 0.890
ing frequent
respiratory tract
infections
those with fatigue |15 (6.9) 22 (6.2) 0.723
and muscle pain
Why do you | for prevention of |201(92.6) [339(95) |0.251
recommend | rickets and vita-
vitamin D min D deficiency
supplemen- | tor closure of 21(9.7) |[33(9.2) |0.863
tation to fontanel
infants and d i inD 2 (0.9 48 (13.4 001
children? ue to V|tam|rT (0.9) (13.4) | <O0.
supplementation
program
for prevention of |40 (18.4) |34 (9.5) 0.002
infections
other* 9(4.1) 11 (3.0)

Other*: 5 physicians recommended due to inadequate vitamin D in
breast milk, 5 for walking in shorter time, 3 for supporting immune sys-
tem, 2 for protection of allergic diseases, 2 for prevention of hyperten-
sion and depression, 2 for prevention of chronic disease and cancer, and
1 due to the recommendation of the World Health Organization.
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The distribution of responses to questions about the time,
duration, method, and dose of vitamin D supplementation, and
whether they considered seasonal changes in dose regulations,
are presented in Table 3. A statistical difference was detected
in the group distribution of participant physicians and initiation
time of vitamin D supplementation (p < 0.001). The initiation of
vitamin D supplementation of pediatricians was higher ‘imme-
diately after birth’ and ‘at 15 days old’; however, family physi-
cians’ vitamin D supplementation initiation rates were higher ‘in
the first month’ and ‘in month three’ (Table 3).

We found that the vitamin D supplementation recommen-
dations of pediatricians were higher until the age of two years
and over three years of age; however, the family physicians’ rate
of recommendation was higher until one year of age and until

closure of the fontanel (p < 0.001) (Table 3).

Table 3. The distribution of opinions on recommendation time,
duration, method, dose, and seasonal difference in vitamin D
supplementation

Pediatri- Family p
cian physician
n (%)
When do you | immediately 50 59 <0.001
recommend after birth (23.0) (16.5)
vitamin D? iy the first 152 224
15 days after (70.0) (62.7)
birth
in month 1 9(4.1) 45 (12.6)
in month 3 5(2.3) 26 (7.3)
other 1(0.5) 3(0.8)
For how until closure of | 21 (9.7) |37(10.4) | <0.001
long do you fontanel
recommend | ntil 6 months |3 (1.4) |9 (2.5)
vitamin D of age
supplementa- -
tion? until 1 year of |97 242
’ age (44.7) (67.8)
until 2 years 80 52
of age (36.9) (14.6)
3 years and 16 (7.4) |17 (4.8)
above
At which daily 200 U 2(0.9) |39(10.9) |<0.001
dosedoyou | qaily4001U | 194 274
recommend (89.4) (76.8)
vitamin D? -
daily 600 IU 14 (6.5) |34(9.5)
drinking am- 1(0.5) 5(1.4)
pule forms
no comment 6(2.8) 5(1.4)
Do you rec- only in winter | 7(3.2) 12 (3.4) 0.034
ommend dif- | gl through | 82 98
ferentdoses | he year; (37.8) | (27.5)
ofvitamin D | higher doses in
in accordance | inter
with the
5 same dose all | 128 247
season?
through the (59.0) (69.2)
year
The preferred | drop 182 334 0.001
method of (83.9) (93.6)
vitamin D drop + multivi- | 22 (10.1) | 18 (5.0)
supplementa- | t3min
tion?
drop + ampule |2 (0.9) 1(0.3)
multivitamin 11(5.1) |4(1.2)

The rate of pediatricians’ daily recommendation of 400 |U
vitamin D was higher (89.4%, n = 194) than the rate of family

physicians (76.8%, n = 274) (p < 0.001). The family physicians’
rate of recommendation of daily 200 IU and 600 IU vitamin D
supplementation was higher than that of pediatricians (Table 3).

The rate family physicians’ vitamin D supplementation ‘all
year at the same dose’ and pediatricians’ rate of ‘higher doses
in winter’ were both high (p = 0.034) (Table 3).

Discussion

The American Academy of Pediatrics (AAP) and the Turkish
Pediatric Endocrine Society recommended vitamin D supple-
mentation to all infants regardless of their feeding type [4, 6].
Researchers reported that only half of family physicians (54%)
and most pediatricians (85%) behaved in compliance with this
consensus [11, 12]. We found that pediatricians and, particular-
ly, most family physicians were compliant with this consensus
report. However, the pediatricians in our study recommended
vitamin D supplementation to infants who were fed with only
breast milk at strikingly low rates (13.4%, n = 29).

Vitamin D deficiency may be detected in diseases that cause
chronic fat absorption, such as celiac disease, cystic fibrosis, and
chronic liver diseases, because vitamin D is a fat-soluble vita-
min. Long-term use of steroids and anticonvulsant drugs has
negative effects on vitamin D metabolism. Daily 400 IU vitamin
D supplementation is inadequate in these children; however,
high-dose vitamin D supplementation (at least two-three times
more) may enable normal levels of vitamin D [6, 13]. In our
study, we detected that the rate of recommendation of vitamin
D supplementation “in children with a disease that may damage
vitamin D metabolism” was low among both pediatricians and
family physicians.

The American Institute of Medicine recommends 400 U/
/day of vitamin D before the age of one year, and 600 IU/day
after the age of one year [14]. The AAP updated their vitamin D
recommendation as 400 IU/day in 2008, which they had previ-
ously recommended as 200 IU/day in 2003 [6]. Some publica-
tions reported that there was a decrease in the level of 25 OH
vitamin D in the winter period, and vitamin D supplementation
less than 400 IU/day was inadequate [15, 16]. Therefore, the Ca-
nadian Paediatric Society reported that people living in north-
ern latitudes in particular (55" parallel north and above) must
receive 800 IU/day vitamin D supplementation between Octo-
ber and April [17]. Researchers in a study conducted in the city
of Kocaeli, located in Northern Turkey, found that 400 |U/day
vitamin D supplementation increased the level of 25 OH vitamin
D to > 20 ng/mL [18]. Researchers reported that the use 400 1U/
/day of vitamin D was effective in the prevention of vitamin D de-
ficiency in Turkey, irrespective of seasonal difference [4, 18].The
majority of pediatricians and family physicians recommended
daily 400 IU vitamin D supplementation regardless of seasonal
difference in compliance with this recommendation. Research-
ers in a recent study reported that the majority (75.5%) of pedi-
atricians recommended daily 400 IU vitamin D supplementation
[19].In addition, we detected that some of the pediatricians and
family physicians recommended 600 IU vitamin D supplementa-
tion in our study. Furthermore, family physicians recommended
daily 200 IU vitamin D at a considerably high rate.

Maternal and infant serum 25 OH vitamin D levels are corre-
lated in the first eight weeks of life [5]. Researchers demonstrat-
ed that the most significant risk factor for low 25 OH vitamin D
levels in newborns was maternal 25 OH vitamin D levels < 10 ng/
/mL (OR = 15.2, p = 0.02) [20]. Maternal vitamin D deficiency
was detected at a level of 80% in Turkey in other studies [9, 21,
22]. Therefore, initiation of vitamin D supplementation to infants
from the first days of life has been recommended [4-6]. Studies
that investigated the initiation period of vitamin D supplemen-
tation reported that 14% of family physicians began supple-
mentation immediately after birth and 41% in the first month,
whereas 28.7% of pediatricians initiated supplementation im-
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mediately after birth, and 47.3% initiated it at the end of the
second week [11, 19]. Similar to these studies, we detected that
pediatricians and family physicians initiated vitamin D supple-
ment at high rates, and initiation of vitamin D supplementation
immediately after birth was lower. Furthermore, family physi-
cians initiated vitamin D supplementation in the first or third
month at significant rates. This period is regarded as late for the
initiation of vitamin D supplementation. These results suggest
that education programs must be organized concerning when
to initiate vitamin D supplementation.

Different opinions have been suggested on the duration of
vitamin D supplementation. The AAP recommended that vita-
min D supplementation must be initiated following birth and
should be continued through childhood, including adolescence
[6]. Previously, 39% of family physicians recommended vitamin
D supplementation at least for one year, 21% recommended for
6 months, and 7.4% for 9 months, and the rate of vitamin D
supplementation until 36 months was detected as only 1% [11].
We observed that about half of the pediatricians in our study
recommended vitamin D supplementation until the age of one
year, and one third of pediatricians recommended vitamin D
until the age of two years. In the present study, the rate of rec-
ommendation of vitamin D supplementation for children aged
three years and above was low among pediatricians and family
physicians. We suggest that education programs must be orga-
nized to espouse a longer period of vitamin D supplementation.

Researchers suggested a regular follow-up of head cir-
cumference measurement in cases of fontanel closures with
unknown reasons, because brain development is rapid in the
first two years of life [23]. Fontanels vary in shape and closure
time in children [24, 25]. Fontanels may be wider than normal
in children with rickets, and delays may be detected in closure
[10, 24]. No studies in literature have reported that administra-
tion of maintenance doses of vitamin D had an effect on early
closure of fontanels. In this respect, discontinuation of vitamin
D because the fontanel is small or maintenance of vitamin D
supplementation until closure of the fontanel is not correct prac-
tices. Researchers reported that 19.9% of pediatricians discon-
tinued vitamin D supplementation because the fontanel was
small [19]. In the current study, both pediatricians and family
physicians recommended vitamin D supplementation at signifi-

cant rates for “fontanel closure” and considered fontanel clo-
sure as the time to discontinue vitamin D supplementation. This
recommendation might cause early discontinuation of vitamin
D supplementation for children whose frontal fontanel closure
was before the age of one year.

Limitations of the study

The collection of data was made by a questionnaire which
was performed by clinicians. As the results of the study depend
to personal knowledge, the data was obtained in a subjective
manner. In addition, the study was performed only in Istanbul.
Lack of objectivity in collection of data and accomplishment of
study only in one city should be listed as limitations of our study.

Conclusions

We detected that a majority of pediatricians and family phy-
sicians recommended 400 1U/day vitamin D supplementation
to all infants and children. Some pediatricians were detected
to recommend vitamin D to infants only fed with breast milk.
The rate of recommendation of vitamin D was lower among pedia-
tricians and family physicians in children diagnosed with diseases
that might damage vitamin D metabolism. A majority of pediatri-
cians and family physicians initiated vitamin D supplementation
when the infant was 15 days old; however, the rate of initiation
of vitamin D supplementation immediately after birth was low in
both groups. Vitamin D supplementation was mainly recommend-
ed until the age of one in both groups, and the rate of recommen-
dation of vitamin D supplementation to children aged three years
and above was found to be lower. We detected that pediatricians
and family physicians recommended vitamin D supplementation
for fontanel closure at significantly higher rates or discontinued
vitamin D supplementation after fontanel closure.

The data of our study revealed that the knowledge of physi-
cians working in pediatric health on the practice of vitamin D
supplementation, initiation time, and duration must be updated.
Organization of education programs for health workers is required,
in addition to enabling free vitamin D supplementation, among the
strategies for the prevention of vitamin D deficiency.
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