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ABSTRACT

Mental illnesses put patients at high risk for vitamin D
deficit. The aim of the research is to examine the impacts
of socioeconomic characteristics and lifestyles on vitamin
D deficiency in mentally diseased patients. In this cross-
sectional study we used blood samples from patients who
were treated for mental disorders at Specialist-consultative
unit of the Health Center and Clinical Center Kragujevac
from May-June 2014. The study used a questionnaire for
the assessment of vitamin D status. The study included
220 subjects with different types of mental disorders. Nor-
mal values of vitamin D were detected in 16% of patients
whereas 64% of patients had vitamin D deficiency. The pa-
tients with vitamin D deficit were in average 3 years older
than that but the difference is not statistically significant
(p>0.05). The patients with vitamin D deficiency were pri-
marily female (p=0.003), people with high-school education
from urban environment who lived in bad life conditions
(p>0.05). Between patients with and without vitamin D de-
ficiency there is no difference in cigarette consumption, in
the number of cigarettes per day, in alcohol usage, in coffee
consumption and in nutrition. However, the patients with-
out vitamin D deficiency spent more time outside; during
the past year were more exposed to sun and during the past
seven days spent more than 30 minutes a day exposed to
sunlight (p<0.01). These facts indicate that there is a cur-
rent need for further research in this area.
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SAZETAK

Mentalne bolesti su bitan faktor rizika za nastanak deficita
vitamina D. Cilj ovog istraZivanja je ispitivanje uticaja sociode-
mografskih karakteristika i nacina Zivota na deficit vitamina D
kod mentalno obolelih pacijenata. IstraZivanje predstavija stu-
diju preseka u kojoj su ispitivani uzorci krvi pacijenata koji su,
zbog mentalnih poremecaja, leceni u specijalisticko-konsulta-
tivnoj jedinici Zdravstvenog centra Kragujevac i Klinickom cen-
tru Kragujevac tokom maja i juna 2014. godine. U istraZivanju
je koriséen upitnik za ispitivanje nivoa vitamina D. IstraZivanje
je obuhvatilo 220 ispitanika sa dijagnozom razlicitih mentalnih
poremelaja. Fizioloske vrednosti vitamina D su izmerene kod
16% pacijenata, dok je njih 64% imalo deficit vitamina D. Paci-
jenti koji su imali deficit vitamina D su u proseku 3 godine sta-
riji, ali ta razlika nije statisticki znacajna (p>0.05). Medu paci-
jentima sa nedostatkom vitamina D preoviaduju osobe Zenskog
pola (p=0.003), osobe sa srednjim stepenom obrazovanja iz ur-
banog okruzenja koje Zive u losim uslovima (p>0.05). U porede-
nju pacijenata sa i bez deficita vitamina D nije bilo znacajnih
razlika u konzumiranju duvana, broju popusenih cigareta na
dnevnom nivou, konzumiranju alkohola i kafe, i nalinu ishra-
ne. Medutim, pacijenti koji nisu imali nedostatak vitamina D
su provodili vise vremena napolju, tokom prethodne godine su
se vise izlagali suncevom zracenju i tokom prethodnih sedam
dana su provodili vise od 30 minuta napolju na sucevoj svetlo-
sti (p<0.01). Navedene injenice ukazuju na potrebu za daljim
istrazivanjima u ovoj oblasti.

Kljuéne reci: vitamin D, deficit vitamina D, mentalne
bolesti, nacin zZivota, socioekomoske karakteristike
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INTRODUCTION

According to the World Health Organization, at the
beginning of the new millennium, there were 450 million
people suffering from a mental illness or behavioral dis-
order in the world. About 33% of their lifespan they lived
with disability due to their neuropsychiatric disorder. Only
the depression bears more than 10% of YLD (Years Lived
with Disability) (1).

In our country intense acute and chronic stress and ac-
cumulated trauma, which have affected all our society in
the past two decades, due to wars and transition, had sig-
nificant consequences on mental health. According to the
Institute of Public Health of Serbia “Dr Milan Jovanovi¢
Batut”, the number of mental and behavioral disorders has
increased by 13.5% last ten years and their total morbid-
ity and mortality are on the rise. Thus, these disorders are
now the second biggest health problem of the population
in Serbia after cardiovascular diseases (2).

Vitamin D is synthesized in the body from its precur-
sor, 7-dehydrocholesterol, 80% of which is produced in
skin under the influence of UV rays and 20% is taken orally
through food and/or supplements. Vitamin D has pleiotro-
pic effects and does not work like other vitamins only on
biochemical processes. It regulates the transcription of a
large number of genes and the synthesis of cellular proteins
(3-5). Vitamin D deficiency causes rachitis and osteomala-
cia and increases the chances of developing osteoporosis,
allergic and autoimmune diseases, hypertension, malignant
diseases and mental disorders (6-11). Vitamin D receptors
are found in neurons and glial cells which are mapped in
areas of the brain that are responsible for the development
of depression. This indicates the role of vitamin D in psy-
chosomatic disorders (12-14). The antidepressant effect of
vitamin D is achieved due to the impact it has on the hypo-
thalamic-pituitary-adrenal interface which consequently
regulates the production of adrenaline, noradrenaline and
dopamine (15). Without any doubt, it is shown that its defi-
cit causes cognitive disorders and depressive moods (12),
but the results of the previous studies different (13).

THE AIM OF WORK

The aim of the research is to examine the impacts of
sociodemographic characteristics and lifestyles on vitamin
D deficiency in mentally diseased patients.

MATERIAL AND METHODS

Study description

This study was designed as a cross-sectional study. The
study used blood samples of patients who were treated for
a newly-diagnosed illness or in a stage of exacerbations (a
relapse) of a chronic mental disease. All patients gave their
consent to be included in the study. Patients were treated
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at Specialist-consultative unit of the Department of Neu-
ropsychiatry of Health Centre Kragujevac and at the Clinic
of Psychiatry, Clinical Centre Kragujevac from May — June
2014. Both outpatient and inpatient cases were included.
The participants had the following characteristics: adults
of both sexes aged from 19 to over 81 years. Their psy-
chiatric diagnoses include the following mental disorders:
organic and symptomatic mental disorders, mental and
behavioural disorders caused by psychoactive substances,
schizophrenia, schizotypal and delusional disorders, mood
disorders, neurotic stress-related and somatoform disor-
ders, syndromes of disturbed behaviour associated with
physiological disturbances and physical factors, personali-
ty disorders and behavioural disorders, mental retardation,
developmental disorders of the psyche (F00-F89), epilepsy
(G80) and poisoning suicide attempts (T42) with antiepi-
leptic, sedative-hypnotic and anti-parkinsonian drugs. The
study was approved by the Ethics Committees of the Clini-
cal Centre Kragujevac and the Health Centre Kragujevac.

The patients with the following characteristics were ex-
cluded: patients who were younger than 18 years, patients
with diseases of a liver and kidneys, patients with tumour-
induced osteomalacia, patients with hyperthyroidism, hy-
perparathyroidism, granulomatous disorders, sarcoidosis
or tuberculosis; those who refused to participate in the
study or were prevented from participating by any other
circumstance were also not included.

The assessment of a mental status of patients was ob-
tained by examining the medical (psychiatric) documenta -
tion that was previously made by a competent psychiatrist.
The study used a questionnaire for the assessment of vita-
min D status (16) which was adapted to the needs of this
research. It consists of segments related to: demographic
characteristics of the respondents, history of a present ill-
ness, personal medical history, psychiatric status, habits
of respondents in terms of diet, sun exposure, physical ac-
tivity, bad habits (smoking and alcohol) and personal and
family history.

In order to eliminate geographical and seasonal differ-
ences, i.e. the different degrees of sunshine, all respondents
came from a single, narrow geographic area (territory of
Kragujevac and the surrounding area — northern latitude
of the city of Kragujevac is 44 ° 22’). Also, the blood sam-
ples were collected during the same season.

The dependent variable was the concentration of vita-
min D in the form of 25(OH) within the serum. The de-
fined cut-off for vitamin D deficiency is <12 ng/ml, the
inadequacy ranges from 12 — 20 ng/ml, and normal values
are above 20 ng/ml (17). The study population was divided
into two groups: the first with the serum 25(OH)D < 12 ng/
ml and the other with 25(OH)D > 12 ng/ml.

Statistical analysis

For the harmonization of sampling distribution with a
normal distribution, we used Normal Q-Q Plot and Histo-
gram charts and Kolmogorov-Smirnov and Shapiro-Wilk
tests. In order to describe the parameters of significance



Table 1. Deficiency of vitamin D and demographic characteristics of the subjects

25 (OH)D status
Demographic characteristics Total Deficiency Without deficiency Test
<12 ng/ml >12 ng/ml
Sex
Male 72 (32.7%) 36 (25.71%) 36 (60.0%)
Female 148 (67.3%) 104 (74.29%) 44.(40.0%) p=0.003
Age
Mean (+SD) 48.68 (+13.3) 49.66(+13.63) 46.98 (£12.59)
Median (Range) 49 (19 - 81) 49 (21 - 81) 49 (19 - 71) p=0.370
Education
No education 2 (0.91%) 2 (1.43%) 0 (0%)
Incomplete primary 11 (5.00%) 6 (4.29%) 5(6.25%)
Primary education 45 (20.45%) 30 (21.43%) 15 (18.75%)
Secondary education 140 (63.64%) 86 (61.43%) 54 (67.5%) p=0.781
High education 9 (4.09%) 6 (4.29%) 3 (3.75%)
University education 13 (5.91%) 10 (7.14%) 3 (3.75%)
Residence
Urban 175 (79.55%) 114 (81.43%) 61 (76.25%)
Rural 44 (20.00%) 25 (17.86%) 19 (23.75%) p=0.305
No data available 1 (0.45%) 1(0.71%) 0 (0%)
Living conditions
Good 61 (27.73%) 34(24.29%) 27 (33.75%)
Medium 75 (34.09%) 50 (35.71%) 25 (31.25%)
Bad 81 (36.82%) 54.(38.57%) 27 (33.75%) p=0.322
No data 3 (1.36%) 2 (1.43%) 1 (1.25%)
Total 220 (100%) 140 (100%) 80 (100%)

depending on their nature we used the measures of de-
scriptive statistics: frequency, percentage, mean (aver-
age), median, + standard deviation (SD) and scope (range).
For the level of statistical significance we chose the value
of a=0.05. In testing the difference between independent
groups depending on the nature of the investigated param-
eters we used: Pearson X” test, Fisher exact test and Mann-
Whitney test. X* agreement test was used to examine the
concordance of the results obtained through this study
with the referent results. The data analysis was performed
in the statistical program SPSS version 19.0.

RESULTS

The study included 220 subjects with different types of
mental disorders. 135 (61%) patients were treated at the
Psychiatric Clinic of Clinical Centre Kragujevac and 85
(39%) at Psychiatric Department of Health Centre Kragu-
jevac. More than a half, namely 135 patients (61%) were
treated at the Psychiatric Clinic of Clinical Center Kraguje-
vac and 85 (39%) at Psychiatric Department of Health Cen-
ter Kragujevac. Moreover, 88 patients (40%) were included
in the inpatient service and 132 (60%) in outpatient service.
Normal values of vitamin D level were detected in 16% of
the patients and 64% had vitamin D deficiency.

Three quarters of the total number of respondents
were women so the distribution in terms of gender differs
significantly from what was expected (x*,=8.60, p=0.003).

The mean age was 49 years. The youngest subject was at
the beginning of the adult age while the oldest belonged
to the category of very old people. People with vitamin
D deficiency were on average about three years older but
the difference is not statistically significant (p=0.370).
More than a half of respondents completed secondary
school, a quarter of them had primary or incomplete pri-
mary education while there was the lowest number of
subjects with higher or high education. Most of the re-
spondents lived in an urban environment and the largest
number, regardless of the place of residence, lived in bad
living conditions. The number of respondents who lived
in poor conditions is higher in the group with vitamin D
deficiency (p=0.322) (Table 1).

Smokers made 55% of the total number of subjects. In
average, they smoked one pack a day. Most subjects did
not use alcohol (85%), and only 8% did not drink coffee.
Most subjects who drank coffee intensively (more than two
cups a day) were in the group with no vitamin D deficit
(p=0.248) (Table 2).

During the day, 68% of the subjects were physically ac-
tive and 77.5% of them had no vitamin D deficit. The sub-
jects were active for about 5 hours a day in average — the
group without the deficit for 5.75 hours and the group with
a deficit for 4.42 hours (p=0.005). 6% of the subjects did ex-
ercises and all of them had no vitamin D deficit (p=0.007).
Subjects exercised 3.8 times per week in average; most
commonly those without the deficit (4.3 times a week) but
the difference is not statistically significant (p=0.077).
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Table 2. Vitamin D deficiency and bad habits (smoking, alcohol and coffee consumptions)

25 (OH)D status
Bad habits Total Deficiency Without deficiency >12 ng/ml Test
<12 ng/ml
Smoking
Yes 122 (55.45%) 72 (51.43%) 50 (62. 5%)
No 87 (39.55%) 62 (44.29%) 25 (31.25%)
Earlier 10 (4.55%) 5 (3.57%) 5 (6.25%) p=0.128
No data 1 (0.71%) 0 (0%) 1 (0.45%)
Number of cigarettes a day
Mean (+SD) 21.49 (£15.05) 22.08 (£17.04) 20.75 (+12.25)
Median (Range) 20 (1-80) 20 (2-80) 20 (1-50) p=0.994
Alcohol
No 186 (84.55%) 122 (87.14%) 64 (80%)
Yes, not every day 19 (8.64%) 8 (5.71%) 11(13.75%)
Yes, two glasses a day 1 (0.45%) 0 (0%) 1(1.25%) p=0.096
Yes, more than two glasses a day 13 (5.91%) 9 (6.43%) 4 (5%)
No data 1 (0.45%) 1(0.71%) 0 (0%)
Coffee
Intensively 75 (34.09%) 43 (30.71%) 32 (40%)
Moderate 126 (57.27%) 82 (58.57%) 44 (55%)
p=0.248
No 18 (8.18%) 14 (10%) 4 (5%)
No data 1 (0.45%) 1(0.71%) 0 (0%)
Total 220 (100%) 140 (100%) 80 (100%)
Table 3. Vitamin D deficiency and sun exposure
25 (OH)D status
Sun exposure Total Deficiency Without deficiency Test
<12 ng/ml >12 ng/ml
Being outdoors long
Yes 75 (34.09%) 37 (26.43%) 38 (47. 5%)
No 144 (65.45%) 102 (72.86%) 42 (52. 5%) $=0.001
No data 1 (0.45%) 1 (0.71%) 0 (0%)
Sun exposure during the last year
Yes 128 (58.18%) 71 (50.71%) 57 (71.25%)
No 92 (41.81%) 69 (49.28%) 23 (28.75%) p=0.002
Sun exposure during the last week
<5 minutes a day 76 (34.55%) 55 (39.29%) 21 (26.25%)
5 — 15 minutes a day 6 (2.73%) 4 (2.86%) 2 (2.5%)
15 — 30 minutes a day 44 (20%) 34 (24.29%) 10 (12.5%) p=0.002
>30 minutes a day 94 (42.73%) 44 (33.57%) 47 (58.75%)
Less respondents (34%) spent time outside (exposed DISCUSSION

to sun) and most of them belonged to the group without
the deficit of the vitamin D (p=0.001). During the previous
year, more than a half subjects had exposed themselves to
sun with higher percentage in the group without the deficit
(p=0.002). Most subjects who had spent less than five min-
utes during the previous week belonged to the group with
the deficit. Most subjects had spent more than 30 minutes
outside during the past week and most of them belonged to
the group without the deficit (p=0.002) (Table 3).

The question about regular diet (3 meals, 2 fruit snacks
and consumption of fruit and vegetables every day) was an-
swered affirmatively by 16%, negatively by 64%, while 20% of
the subjects stated that they eat regularly at times. There is not
statistically significant difference between groups with and
without deficiency in terms of regular nutrition (p=0.145).
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New epidemiological data show that about billion
people worldwide, including North America and Europe,
have vitamin D deficiency (18,19). Such results are most
commonly explained by the fact that nutrition is poor with
vitamins and that exposure to sun is low (20,21). Mental
illnesses put patients at high risk for vitamin D deficiency.
It is very likely that a mental illness disrupts the socio-
economic conditions that are required for optimal vitamin
D levels, especially in terms of nutrition and healthy life-
styles like physical activity and sun exposure. New studies
indicate that certain meidcines used in the treatment of
mental illnesses deepen the deficit of the vitamin D (22).
A systematic review of 14 epidemiological studies shows
that the prevalence of low vitamin D values is about 30%



higher in people with depression, who during the course
of the disease are more than twice more likely to develop
D hypovitaminosis than people in the general population
(23). The results of the most recent meta-analysis indicate
that two-thirds of patients with schizophrenia have values
of vitamin D in the serum which can be classified as clini-
cally significant deficit and that such people are about two
times more likely to develop schizophrenia (24). Our study
confirms the findings of earlier studies that the presence of
mental disorders (mostly depression and schizophrenia) is
associated with clinically significant deficiency of vitamin
D, but with a much higher prevalence (25).

Two main factors responsible for the occurrence of vi-
tamin D deficiency are insufficient exposure to sunlight
and/or inadequate nutritional intake of vitamin D. In addi-
tion, it has been proven that there are numerou factors that
contribute to this phenomenon: age, skin type, body mass
index (BMI), geographic areas of residence, gender, and the
usage of creams with SPF (26-28). Although the sex is often
insignificant variable for the occurrence of vitamin D defi-
ciency, low levels of vitamin D in women are explained by
higher fat content in women which affects the formation
of a depot of vitamin D in the body (29). In women dur-
ing pregnancy and immediately after giving birth, who had
depression, low levels of vitamin D were significantly asso-
ciated with the severity of depressive symptoms (30). Low
levels of vitamin D during pregnancy are actually identified
as a risk factor for the development of postpartum depres-
sion (31). In our research, most patients with vitamin D de-
ficiency are women and the difference between genders is
statistically significant. The average age indicates that the
majority of our respondents were at the end of the fifth de-
cade of life. Older people have vitamin D deficiency more
frequently (32,33). The study, which involved over 1,500
people aged 60 and more, found that each fifth person had
moderate or severe deficiency of vitamin D, close to half of
them had depressive symptoms and their vitamin D levels
were significantly lower than in other subjects (34). Low
levels of vitamin D represent a marker of poor health status
in this population and vitamin D supplementation in the
elderly can reduce the overall mortality rate (35).

Three quarters of our subjects lived in urban areas
in bad or satisfying conditions and most had secondary
education. Large multicentric study conducted in several
countries indicated that inferior material situation, higher
costs for housing, lower levels of education, female gender
and divorce are important factors associated with the pres-
ence of depression (36). In our study, the highest percent-
age of respondents who live in rural areas had no deficit of
vitamin D which is in line with data from the literature that
children and adults who are exposed to sun and who live
in rural areas have better vitamin D status, especially in the
summer months (37).

It is well known that smoking is associated with lower
vitamin D levels. The level of vitamin D was significantly
lower in smokers than in nonsmokers (38). In our study, a
little over half of the respondents were smokers. The larg-

est number of them consumed about one pack of cigarettes
a day, and they started smoking in twenty-first year of life
in average. These data are in accordance with the well-
known fact that smoking is significantly present in people
with mental illnesses. Accordingly, the surprising fact is
that in our study the group without vitamin D deficit had
more smokers.

Almost all respondents regularly consumed coffee,
mostly one cup a day. A high intake of caffeine, 4 or more
cups a day, is a significant risk factor for insufficiency of
vitamin D (39,40).

Data from the literature suggests that lower levels of
vitamin D were measured in patients being treated for al-
cohol dependence (41). This research shows that 85% of
the subjects never consumed alcohol which was expected
due to the fact that patients used psychotropic drugs. The
amount of vitamin D that is generated in the skin depends
on the level of melanin which is excellent absorber of UVB
radiation (42). As latitude increases, the amount of UVB
radiation decreases and there are more seasonal variations
in UVB radiation (43). In our region from May to Octo-
ber it is sufficient to spend 5 to 15 minutes exposed to sun
(1000 — 2000 IU is being created) (27). However, the analy-
sis shows that there is a statistically significant difference
in the time spent outdoors being exposed to sun during
past year and week between patients with and without a
deficiency of vitamin D.

Vitamin D deficiency in patients with somatic and
mental illnesses is actually the result of the underlying dis-
ease (44). Physical exercise acts as a mild protective factor
for the development of depressive disorders (45,46). In our
study, more than a half of the respondents said that they
had certain physical activity, but only a small number of
them did exercises. Some of the factors that contribute to
such inactivity are certainly working disengagement and
antipsychotic medications with extrapyramidal side effects
which can be very severe (47).

Poor diet and the lack of sun exposure are common in
patients with psychiatric disorders. Both factors play a sig-
nificant role in the development of vitamin D deficiency
(48). Analyzing consumer habits in terms of diet, we have
found that more than half of the respondents in our study
population did not care about proper nutrition. In recent
years, recommendations for vitamin D intake increased
significantly so it is difficult to meet such demands them
only through diet (49). In our study population respon-
dents practically did not use supplements of vitamin D.

CONCLUSION

Based on the presented results we may say that this
study has contributed to better understanding of the role of
vitamin D in patients suffering from mental disorders. Lack
of vitamin D could be potentially solved through public-
health measures relating to changes in the general lifestyle,
a higher exposure to the sun and better nutrition. They all
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belong to the field of preventive medicine. Mental health
care must be a necessary and important aspect of overall
health care and public health systems. Mental disorders
affect the functioning of individuals, causing emotional
distress, impairment of life quality, alienation, stigma and
discrimination. Their influence extends to the entire com-
munity and represents an enormous social and economic
burden. In general, the question of the true nature of the
relations between vitamin D and mental illnesses is still not
sufficiently clarified. It is not clear whether the existence of
mental illness primarily defines vitamin D deficiency (eg,
disorders of nutrition, physical activity, stay in the open air,
etc.) or, conversely, a low concentration of vitamin triggers
or contributes to pathophysiological mechanisms of devel-
opment of a psychiatric illness, and if the answer is affirma-
tive, to what extent. Also, the question remains whether
and to what extent therapeutic interventions in psychiatry,
especially the application of relevant psychotropic medica-
tions, affect the disorders of homeostasis of vitamin D (22).
These facts point to a current need for further research in
this area, which should focus on identifying the causes of
lack of vitamin D and its role in improving overall health of
persons with mental disorders (23).
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