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Evaluation of levels of vitamin D in immigrant and
refugee children: single center experience

Abstract

Background: Immigrant and refugee populations are prone to important public health
problems and among them and children constitute the most vulnerable subpopulation. The
aim of this study is to evaluate the vitamin D levels of immigrant and refugee children.

Methods: In the study, 4612 immigrant and refugee patients aged between 0 and 18years,
in the years 2012-2018, were evaluated, retrospectively. The patients whose vitamin 250HD
levels were coded included in the study. The patients were evaluated in terms of their age,
nationality, gender, vitamin D levels and blood collection time, as well as calcium and
phosphorus levels.

Results: A total of 279 cases, whose vitamin D levels were examined, included in the study.
Out of the cases, 149 were female (53.4%) and 275 were Syrians. Median age value was
found to be three months (0-18). According to the vitamin D levels; vitamin D deficiency
(<20ng/ml), vitamin D insufficiency (20-30ng/ml), and vitamin D sufficiency (>30ng/ml)
were found to be 68.1%, 19.7% and 12.2%, respectively. Vitamin D levels were observed
to be lower on sunless days (p=0.049). Age average of those who suffered from vitamin D
deficiency was significantly higher (p=0.04). It was determined that calcium levels were
higher in the group with numerically higher vitamin D levels; however, they were not
statistically significant.

Conclusion: Vitamin D deficiency is a preventable public health problem. We should
consider administering the vitamin D prophylaxis in immigrant and refugee children.
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hypocalcemic seizures, growth retardation, muscle weakness, rickets

Abbreviations: PTH, parathyroid hormone; ALP, alkaline
phosphatase; IU, Internationalunit; HD, hemodialysis; OH, alcohol

Introduction

Immigrant and refugee populations are prone to important public
health problems and among them, children constitute the most
vulnerable subpopulation. In infancy, a sufficient level of vitamin
D is important for a healthy development and childhood.! Vitamin
D support is necessary because the infant’s needs are insufficient in
breast milk especially within the first 6 months of breastfeeding.? Since
2012-2015 when the global refugee crisis started, especially Turkey
and other high-income countries have faced yearly considerable
immigrant and refugee populations and various health problems.?
National health planners need to estimate medical consequences to
be caused by the increasing immigrant and refugee influx and make
preparations.* Health problems such as diseases with increasing
prevalence and nutritional insufficiencies should be included in that
planning.’ Vitamin D deficiency is an important health problem in
childhood.’

It is frequently prevalent in countries such as Middle East, North
Africa, Yemen, Qatar, Saudi Arabia and Turkey due to covering,® for
many populations, the basic source of vitamin D is the ultraviolet effect
in sunlight and its production by skin. Some foods are rich in vitamin
D.? In case of exposure to insufficient sunlight, children should be
given foods strengthened with vitamin D or vitamin D support.? In
addition, immigrant and refugee children face some problems such

as being unable to consume foods that are rich in vitamin D or get
foods that are rich in vitamin D during immigration in daily intake
depending on their dietary habits.” Vitamin D deficiency may have
significant consequences such as delayed motor development, growth
retardation, muscle weakness, rickets characterized by insufficient
bone mineralization, hypocalcemic seizures, cardiomyopathy, and
sudden deaths.® In order to determine this preventable public health
problem among the immigrant and refugee population, it was aimed
to evaluate the vitamin D levels in children in this group.

Methods

In the study, 4612 immigrant and refugee patients aged between
0 and 18, who applied to the Pediatric Clinics of T.C Ministry of
Health Izmir University of Health Sciences Tepecik Training and
Research Hospital including the years of 2012-2018, were evaluated
retrospectively. Izmir is located in the west of Turkey and is a
developed city and host more immigrants. The hospital is a tertiary
hospital and provides free services to immigrants. 279 patients who
admitted to the hospital for any reason and whose vitamin 25 (OH) D,
levels were coded were reached and included in the study.

It was planned to evaluate these patients in terms of their age,
nationality, gender, vitamin D levels and blood-letting times for
vitamin D, as well as calcium, phosphorus, ALP and PTH levels
that were measured concurrently. All the patients aged between 0
and 18 who had vitamin D levels were included in the study. Those
with chronic disease and malignancy were not included in the study.
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Three patient groups were formed according to their vitamin D
levels. Vitamin D deficiency was defined as having vitamin D level
below <20ng/ml (Group 1); vitamin D insufficiency was defined as
having vitamin D level below (20-30ng/ml) (Group 2); and vitamin D
sufficiency was defined as having vitamin D level above (>30ng/ml)
(Group 3). On the other hand, the month range of blood sampling for
vitamin D levels was defined in two periods as May-September (sunny
days) and October-April (sunless days). The data were transferred to
the SPSS 24.0 software and while descriptive statistical methods and
categorical data were compared using chi-square, numeric data were
compared using student t-test.

Results

279 cases whose vitamin D levels were examined from 2012-
2018 were included in the study. Among the cases, 149 were female
(53.4%). Median age value (SD, Range) was found to be three months
(0-18). 275 of the cases were Syrian (98.6%). According to the vitamin
D levels; vitamin D deficiency (<20ng/ml), vitamin D insufficiency
(20-30ng/ml) and vitamin D sufficiency (>30ng/ml) were found to be
68.1%, 19.7% and 12.2%, respectively. Mean vitamin D level of a total
of 279 cases was found to be 14.2ng/ml. The blood sampling times
of the cases whose vitamin D levels were measured were separated
into two as May-September (sunny days) and October-April (sunless
days). Vitamin D levels were observed to be significantly lower on the
sunless days (October-April) (n=150, 21.3%, p<0.05). The patients
whose vitamin D levels were examined were also evaluated in terms
of their age, calcium and phosphorus levels. Age average of the
patients who suffered from vitamin D deficiency was significantly
higher (p<0.04). It was determined that calcium levels were higher
in the group with numerically higher vitamin D levels; however, they
were not statistically significant (p>0.005).

Discussion

Causing clinical pathologies with a high potential morbidity and
mortality which could be prevented with supportive treatments,
vitamin D deficiency was evaluated in our region where immigrant
and refugee populations are intense. According to Munns et al.,’
the studies that are conducted in immigrant-receiving sections of
countries where immigrant and refugee influx is intense and there
are distinct changes in child population have shown increasing rates
of vitamin D deficiency findings and the presence of associated
clinical pathologies.’ In a study, it was found that nutritional vitamin
D deficiency gradually increased in regions where people were
ethnically darker or wore traditionally covered clothes, had a lower
calcium intake in their diet and were immigrants and refugees.’ This
difference was more evident in high-income countries.

According to Goldacre M. et al.,'® the pathologies (rickets,
hypocalcemic seizures) depending on vitamin D deficiency findings,
as the cause of hospitalization in England for the past 50 years from
1963 to 2011, are more prevalent in regions where immigrant and
refugee populations are intense and due to all these reasons, the
hospitalization durations extend.!® In a study conducted by Basatemur
E. et al.,'" vitamin D deficiency may also cause rickets and various
bone deformities in adolescents and osteomalacia which becomes
more difficult to diagnose and treat in adulthood may bring along
more severe complications such as muscle weakness.!" In the present
study, vitamin D deficiency was found to be 68.1% in patients whose
vitamin D levels were coded without knowing their symptoms and
clinical complaints, which shows a parallelism with the literature.
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Median value of vitamin D was also lower. Because blood-sampling
time for vitamin D level is also important in these cases, we evaluated
the time in the present study, as well. Vitamin D levels were observed
to be significantly lower on sunless days (October-April) (Table 1).

Table | Vitamin D levels and Blood sampling times of patients

Parameter Number p
Vitamin D levels
Group | 190 (%68.1)
Group 2 55 (%19.7)
Group 3 34 (%12.2)
Blood sampling times
May-September 0.049
October- April 129 (%16.7)
150 (%21.3)

It is possible to reach different studies in the literature concerning
the seasonal vitamin D results. In the study by Behzat O. et al.,” Ca, P
and vitamin 25(OH) D levels that were examined in the age group of
0-3 years were found to be low; however, considering in terms of blood-
sampling time, vitamin D deficiency and association with clinical
pathologies were not found to be seasonally significant.' In the study
by Halicioglu et al.," on the other hand; it was determined that vitamin
D level was sufficient only in 48 (33.6%) of 143 infants receiving
breast milk and daily 400 IU vitamin D and calcium, phosphorus and
vitamin D levels were significantly lower on sunless days.!* Grant
CC et al.," found that seasonal vitamin D insufficiency was distinct
in 6-23month-old children who had different dietary habits.!* On the
contrary, two studies conducted in Israel and India showed that there
was no dependence on seasonal differences in children from different
age groups.'>!® In a study which was conducted with the voluntary
participation of 8024 Romanians (median age 50 and 17.8% male); it
was determined that vitamin D levels were the highest in September
and the lowest in March. No gender difference was specified.'” In
another study investigating seasonal vitamin D levels in children with
asthmatic and allergic rhinitis, it was found that vitamin D levels were
the highest in summer and the lowest in winter."® Also, in the present
study, vitamin D levels were found to be lower in blood samples taken
between October-April defined on sunless days (Table 2).

Table 2 Ages, calcium and phosphor levels of patients

Group | Group 2 p
Ages n=190 n=89 0,004
5,21+4,75 3,57+3,39
Phosphorus n= 40 n=31 0,591
5,18x1,19 5,32+1,07
Calcium n=55 n= 4| 0,059
9,71+0,86 10,02+0,7

In the study by Doneray H. et al.,'* they determined that the rate of
cases with rickets between the ages of 0 and 3 in Erzurum in 1998 was
6% and this was a common problem related with insufficient vitamin
D intake and especially children and adolescents were in the risk
group. Also in the present study; age average of those with vitamin D
deficiency was significantly higher.'” Mutlu et al.,”® determined vitamin
D deficiency and insufficiency in 12% of children aged between 3-18
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months receiving 400 IU vitamin D support in spring or summer,?
in this study, age average of those with vitamin D deficiency was
significantly higher. Cases not receiving vitamin D support will suffer
from vitamin D deficiency or insufficiency in advanced age as well,
in the study, higher vitamin D levels in children having higher average
age were associated with children’s inability of continuing the vitamin
D support or getting diet and vitamin D support during immigration.

The patients who could be reached were evaluated in terms of their
vitamin D levels, as well as calcium and phosphorus levels that were
measured concurrently. In parallel with the literature, the present study
has revealed that calcium levels were higher in the group with higher
vitamin D levels; however, they were not statistically significant. On
the other hand, PTH level increased with the decrease of vitamin D
level.

In the present study, PTH and ALP levels could not be found in
patient records. Additionally, data such as maternal 25(OH) D, ALP
and PTH could not be reached, which is one of limitations of the
study. As a consequence, this study evaluated vitamin D levels of
immigrant and refugee children, who constitute a population that is
prone to important health problems. Due to reasons such as absence
of regular vitamin D supplementation, diet with poor calcium and
insufficient use of sunlight in the immigrant and refugee population;
vitamin D levels were found to be lower in the populations
evaluated, as expected. Vitamin D deficiency is a preventable public
health problem. It is required to apply the daily 400 IU vitamin D
supplementation treatment, which was started by the T.R. Ministry of
Health across the nation for free in 2005, in this population within the
first year of national life as well. Clinicians should be more careful
and interrogative towards patients who apply to the health center
concerning this issue.
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