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SUMMARY

Objective: One of the risk factor for different psychiatric disorders has been indicated as hypovit-
aminosis D. The present study aimed to compare 25 (OH) D level between 4 different types of
psychiatric disorders (schizophrenia, bipolar disorder, depression and anxiety disorder) and
healthy controls, and to assess the risk factors of hypovitaminosis D in psychiatric inpatients.
Method: This retrospective study included 974 individuals [depression (n=553), bipolar disorder
(n=135), schizophrenia (n=186) and anxiety disorder (n=100)] who received inpatient treatment in
psychiatry clinic between 2012 and 2014, and 574 individuals in control group who were not
diagnosed with a psychiatric condition. A 25 (OH) D level less than 21 ng/mL was considered to
indicate hypovitaminosis D.

Results: 25 (OH) D level average of the control group was found to be significantly higher than
that of the four psychiatric diagnosis groups (p<0.05). There was no significant difference among
25 (OH) D level of psychiatric diagnosis groups (p<0.05). Comparing 25 (OH) D level among age
groups in each study group, it was found that 25 (OH) D level of schizophrenic patients with an
age range of 35-54 was found to be significantly lower than that of schizophrenic patients with an
age range of 18-34 (p<0.05). 25 (OH) D levels by genders were lower among women in all diag-
nosis groups (p<0.05), while they were similar for both genders in control group (p>0.05). Logistic
regression analysis of the study parameters suggested that the female gender (odds ratio: 3.46;
95% confidence interval: 0.99-1.01), winter and spring seasons (odds ratio: 2.56; 95% confidence
interval: 1.69-3.86 and odds ratio: 2.03; 95% confidence interval: 1.33-3.11, respectively) were
significant predictors in level of vitamin D in psychiatric inpatients.

Conclusions: Hypovitaminosis D is a condition that frequently exists in inpatients in psychiatry
clinic suffering from schizophrenia, bipolar disorder, anxiety disorder and depression. Being a
female, winter and spring are the most remarkable risk factors in these patients.
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INTRODUCTION

Vitamin D is an important biochemical
agent for nervous system. Possible role
of this vitamin in sustaining mental
function, as well as brain development
has been suggested!. Other significant
physiological roles of vitamin D and its
involvement in different clinical condi-
tions such as mental disorder have been
shown by the evidence gathered in the
last decade?*. Development of schizo-
phrenia, cognitive impairment, and de-
pressive symptoms has been associated
with vitamin D deficiency®6. 58% of
psychiatric inpatients were found to
have vitamin D deficiency, while 11%
of psychiatric inpatients had vitamin D
levels less than 25 ng/mL, which is low-
er by 29% than that of healthy controls’.
Serum 25-hydroxyvitamin D [25(OH)D]
measurement which is obtained either
through dietary intake or ultraviolet B
(UVB) irradiation of exposed skin is
used to assess vitamin D levels. The
conversion of vitamin D to 25(OH)D
takes place in the liver, while its conver-
sion to 1,25-dihydroxyvitamin D, the
active form, occurs in kidneys not with-
standing its source®. There are varying
recommendations about the optimal
levels of serum vitamin D, but its defi-
ciency level is indicated as < 30 ng/mL,
and a serum level lower than <21 ng/mL
is considered deficient by a number of
professional organizations such as The
American College of Physicians, and
The Endocrine Society®.
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The role of hypovitaminosis D in psy-
chiatric diseases is gradually attraction
attention. Majority of the studies in this
field investigate vitamin D deficiency
without focusing on the psychiatric di-
agnosis of psychiatric inpatients®10t1, A
limited number of studies attempted to
compare vitamin D levels among psy-
chiatric diagnoses'?*®, However, such
studies, relying on very small samples,
offer conflicting results about the psy-
chiatric disorder where vitamin D defi-
ciency is prevalent. Vitamin D deficien-
cy has been indicated among the risk
factors of different psychiatric disor-
ders'4. Thus, the present study attempted
to compare vitamin D level between 4
different types of psychiatric disorders
(schizophrenia, bipolar disorder, depres-
sion and anxiety disorder) and control
group, and to assess the risk factors of
hypovitaminosis D in psychiatric inpa-
tients.

METHODS

Study Design

974 individuals over 18 years of age
who were inpatients in psychiatric clinic
between 2012 and 2014 were enrolled
for this study. 574 individuals over 18
years of age with no psychiatric diagno-
sis whose serum 25(OH)D levels were
checked in the hospital during the last
month were included in the control
group. The information whether the
individuals in the control group had
psychiatric diagnosis was supported by
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the data gathered from the patients, first
degree relatives, and patient files. A
form designed by the researchers was
used to collect socio-demographic vari-
ables (age, gender) and clinical variables
(psychiatric diagnosis, and the season
when the individual was an inpatient in
the clinic). Data on this form were gath-
ered from the medical records. The med-
ical records were looked up for those
patients who were admitted to the psy-
chiatric hospital with a total serum
25(0OH)D level measured through a la-
boratory test in 7 days following admis-
sion. A 25 (OH) D level below 21
ng/mL was considered to indicate hypo-
vitaminosis D°. In advance of the study,
an approval was obtained from the Hu-
man Research Ethics Committee of our
university.

Statistics

The data are presented as the mean + SD
and percentage as appropriate. Normali-
ty was tested using one-sample Kolmo-
gorov-Smirnov test. The ages and aver-
ages of 25(OH)D level of all study
groups (depression, bipolar disorder,
schizophrenia, anxiety disorder, and
control group) were compared through
One-way Analysis of Variance (ANO-
VA). Averages of 25(OH)D level of age
groups for each study group were com-
pared through ANOVA. Where the re-
sults of variance analysis indicated a
significant difference, the source of dif-
ference was investigated through Tukey
Test. Chi-square test was used for the
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comparison of the rates of the gender
between all study groups. Vitamin D
averages by gender in each study group
were compared through student t test.
The independent variables believed to
affect the dependent variable psychiatric
mpatients’ 25(OH)D levels, namely age,
gender, season and diagnosis, were ana-
lyzed by logistic regression test. The
level of significance was a p value less
than 0.05. We used IBM SPSS Statistics
version 22 (IBM Corp., Armonk, NY,
USA) for statistical analysis.

RESULTS

974 individual diagnosed with a psychi-
atric condition, and 574 who were not
diagnosed with such a condition were
included in the study. The psychiatric
diagnoses were depression (n=553),
bipolar disorder (n=135), schizophrenia
(n=186) and anxiety disorder (n=100).
Table 1 illustrates the comparison of
age, 25(OH)D levels, and gender be-
tween the groups. There was no differ-
ence in terms of age averages (p>0.05),
but there was difference in terms of gen-
der rates (p<0.05). The 25(OH)D level
average of control group was found sig-
nificantly  higher compared to the
25(0OH)D level average of four psychiat-
ric diagnosis groups (p<0.05). There was
no significant difference  between
25(0OH)D levels of psychiatric diagnosis
groups (p>0.05) (Table 1)

Table 1. The comparison of age and gender, and 25(OH)D lewels by study groups

Depression Bipolar Disor- | Schizophrenia Anxiety disorders Control group
(n=553) der (n=186) (n=100) (n=574)
(n=135)
Age 37.8+13.1 37.7+11.6 38+11 34.6+12.6 37.3+14.6
Gender
Female 360 (65.1%) 74 (54.8%) 63 (33.9%) 56 (56%) 325 (56%)
Male 193 (34.9%) 61 (45.2%) 123 (66.1%) 44 (44%) 246 (43.4%)
25(0OH)Dlevel | 15.54£8.8 14.9+7.0 14.7£7.6 14.4£8.0 21.1£9.7°

The data are presented as mean + SD and percentages.
# Significantly higher compared to other diagnosis groups (p<0.05).
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Table 2. Distribution of 25(OH)D lewel awerages of psychiatric diagnosis and control groups

by age groups
Depression | Bipolar Disorder [ Schizophrenia | Anxiety disorders [ Control group
(n=553) (n=135) (n=186) (n=100) (n=574)
18-34 ages | 14.5+7.4 15+6.4 16.8+8.5 14.2+6.6 21.3+19.6
35-52 ages | 16.4+9.3 14.8+7.6 12.6+6.1° 15.3+10.1 19.6£10.4
53andover | 15.8£10.4 | 15.7£7.2 16.3+£6.9 11.1£3.5 18.8+8.8

The data are presented as mean + SD.

%significantly lower in schizophrenia group compared to age group 18-34 (p<0,05).

Table 2 shows serum 25(OH)D levels
among the age categories, which were
also used in the study by Humble et al.®
and McCue et al.l®. 25(OH)D levels
were compared between age groups for
each study group. There was significant
difference between age groups only in
schizophrenic  patients (p<0.05). The
difference was found between age
groups 18-34 and 35-54. Vitamin D
levels of schizophrenic patients between
ages 35 and 54 were significantly lower
compared to schizophrenic patients be-
tween ages 18 and 34 (Table 2).

It is clear from Table 3 that 25(OH)D
levels by gender is lower in females in

all diagnoses groups (p<0.05), while it is
similar in both genders in control group
(p>0.05).

Table 3. Distribution of 25(OH)D lewel awerages of psychiatric diagnosis and control group

by gender.
Depression Bipolar Disorder | Schizophrenia Anxiety disor- | Control group
(n=553) (n=135) (n=186) ders (n=574)
(n=100)
Female 14.6+8.9° 12.6+6.1° 12.9+7.8° 12.7+7.87 21.2£11.2
Male 17.148.2 17.949.4 15.6+7.3 16.5£7.9 20.9+7.3

The data are presented as mean + SD.
ab,c,d

significantly lower for each diagnosis group compared to male gender (p<0.05).

Table 4. Logistic regression analysis rewealed that female gender and winter and spring sea-
sons were the variables having significant effect on 25(OH)D lewel

Significance Odds ratio 95% Confidence interval
Female 0.001 3.46 0.99-1.01
Winter 0.001 2.56 1.69-3.86
Spring 0.01 2.03 1.33-3.11

Logistic regression analysis of the study
parameters listed in Table 4 suggested
that the female gender (odds ratio: 3.46;
95% confidence interval: 0.99-1.01) and
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winter and spring (odds ratio: 2.56; 95%
confidence interval: 1.69-3.86 and odds
ratio: 2.03; 95% confidence interval:
1.33-3.11, respectively) were significant
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predictors of level of vitamin D in psy-
chiatric inpatients.

DISCUSSION

It was found that 25(OH)D level of each
psychiatric diagnosis group (schizophre-
nia, bipolar disorder, depression and
anxiety disorder) was lower compared to
control group included in this study.
However, 25(0OH)D levels of each psy-
chiatric diagnosis groups were similar.
Considering 25(OH)D levels in each
diagnosis group by age groups, it was
found that only middle-age group (35-52
ages) in schizophrenic patients had low
level of 25(OH)D compared to young
age group. In all diagnosis groups except
control group, females had lower
25(0OH)D level compared to males. Par-
ticularly in psychiatric inpatients, it was
found that female gender, and winter
and spring seasons were factors nega-
tively affecting 25(OH)D level.

It was observed that 25(OH)D level in
several mental disorders were lower
compared to healthy controls!’® . Men-
tal disorders that are heavily researched
in this matter are depression and schizo-
phrenia. The fact that the symptoms of
depression could be reduced with light
therapy by increasing vitamin D synthe-
sis'®20 | and that the mood in healthy
individuals  during winter improved
through vitamin D therapy?**? have fo-
cused the attention on the relationship
between depression and vitamin D. It is
believed that such a relationship could
be bidirectional. Due to the decrease of
functionality in patients with depression,
the time spent at home might increase.
This might lessen sun exposure, which
might lead to low level of 25(0OH)D?3%4.
On the other hand, vitamin D is believed
to play a role in serotonin activity. Vit-
amin D deficiency and insufficiency
have been associated with clinically
significant depressive symptoms?>2¢, In
this study, we found 25(OH)D level of
patients with depression lower compared
to control group. Since this current study
is a retrospective one, prospective stud-
ies to be conducted might highlight this
bidirectional relationship. This bidirec-
tional relationship is also true for schiz-
ophrenia and vitamin D. In the event of
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schizophrenic disorder, an apparent de-
crease occurs in daily functionality and
withdrawal in prodromal period. This
might decrease exposure to sunlight,
which might consequently lead to a de-
crease in 25(0OH)D level. On the other
hand, there are several studies demon-
strating the likely contribution of vita-
min D deficiency to development of
schizophrenia. Besides being shown
with animal experiments, it was empha-
sized that low and high levels of vitamin
D in newborns could be linked to devel-
opment of schizophrenia in adult-
hood®2”. It was found that each psychiat-
ric disorders included in this study had
lower 25(OH)D level compared to con-
trol groups, and there was no difference
among psychiatric diseases. There are
conflicting results in the literature on the
question that in what psychiatric disor-
der hypovitaminosis D is more promi-
nent. Belzeaux et al.'2 reported that they
found lower levels of vitamin D in mood
disorders compared to schizophrenia in
their study. Itzhaky et al.*” found in their
study that hypovitaminosis D is more
prominent in  schizophrenic patients
compared to patients with depression.
Moreover, in the meta-analysis of Bel-
vederi Murri et al.?® and in the study of
Schneider et al.*®, it was found that
25(0OH)D levels between these two dis-
orders were similar. The cause of this
contradiction could be attributed to the
small number of samples included in the
study, and to the fact that vitamin D was
considered deficient at different values,
and to the existing geographic and cul-
tural variability of the patients included.
In contrast to other studies, the present
study evaluates 25(OH)D levels in anxi-
ety disorder and bipolar disorder by
comparing the levels with those of diag-
nosis groups and controls group. Alt-
hough there are reports about the link
between vitamin D, and depression and
schizophrenia, there have been limited
number of studies published indicating
the relationship between anxiety disor-
ders or bipolar disorder with the levels
of vitamin D?°, Some of such studies go
as far as arguing that no relationship
exists between vitamin D deficiency and
anxiety or stress*®°. Yet, in the present
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study, we found Ilower levels of
25(0OH)D levels in anxiety disorder
group compared to control group. Anxi-
ety disorders were addressed as a gen-
eral diagnosis. It can be considered that
addressing subtypes of anxiety disorders
would contribute more to the assessment
of the relationship between anxiety and
vitamin D. Similarly, the present study
did not assess the disorder by attack
type. To the best of our knowledge,
there are no studies in the literature as-
sessing vitamin D levels according to
attack types. Addressing the relationship
between attack type (manic-depressive-
mix) and vitamin D might contribute to
detailing the pathogenesis of bipolar
disorder.

Population-based studies found a rela-
tionship between low serum 25(OH)D
concentration, and winter season, obesi-
ty, old age, current smoking, physical
inactivity, and low dietary intake  of
vitamin ~ DB8163133 Since the present
study is in retrospective order, it was not
possible to obtain clear information
about smoking habits, bodyweight
measurements, dietary intake of vita-
min D and physical inactivity of the
patients, and thus such elements were
not included in the evaluation. Ages
were grouped for each diagnosis group,
and it was found that middle-age group
in schizophrenia had lower levels of
vitamin D compared to the young age
group. An association has been indicated
between increased age and vitamin D
deficiency. Yet, no difference was found
with the older group in this study. Due
to the inclusion of a limited number of
elderly patients, it is not possible to con-
duct a valid comparison between schiz-
ophrenic patients in the elderly age
group. Nevertheless, it is only possible
to speculate about the reason why mid-
dle-age schizophrenic patients are more
prone to having vitamin D deficiency. It
could be possible that the lifestyle of
middle-age patients involves less expo-
sure to sunlight, and what they eat con-
tain less vitamin D compared to younger
patients. A limited number of studies
have assessed the link between vitamin
D deficiency and gender. However in
the present study, we found that females
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in all psychiatric diagnosis groups inter-
estingly had lower levels of vitamin D
compared to males. This could be at-
tributed to the fact in Anatolia region of
Turkish society women spend more time
at home and fail to have more exposure
to sunlight. Assessing the relationship
between vitamin D, and age, gender,
season and psychiatric diagnosis through
logistic regression analysis, we found
that female gender, winter and spring
seasons affected vitamin D levels. The
significance of season was emphasized
in several other studies beside the pre-
sent one®*% Particularly, the signifi-
cance comes to forefront since the
amount of sun exposure the individual
has is affected by seasons.

Major strengths of this study include the
inclusion of sufficiently large sample
size compared to several studies and
assessment of more psychiatric diagno-
sis groups. Moreover, the inclusion of
control group made a great contribution
to  understanding and  assessing
25(0OH)D level in psychiatric disorders.
There are also some limitations of the
present study. The first of such is that
the association indicated by retrospec-
tive study does not certainly point out
causality. Moreover, this study might
not indicate long-term status since it
assessed serum vitamin D concentra-
tions just at certain a point in time. Be-
sides, structured diagnostic rating scales
were not used to determine the diagno-
ses. Finally, we could not clearly specify
an adequate level of 25-(OH)D and op-
timal ways of assaying this level. Alt-
hough it was suggested by some experts
that a higher cutoff value should be used
to determine deficiency, others hold that
a lower value should be used. Conse-
quently, the rates we used for deficiency
might be considered higher or lower
according to the definition of deficiency.

CONCLUSION

Vitamin D deficiency is a condition
frequently occurring in schizophrenia,
bipolar disorder, anxiety and depression
inpatients in psychiatric clinic. The most
remarkable risk factors for vitamin D
deficiency in such patients are being a
female, and winter and spring seasons.
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