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ABSTRACT

Background: Hypovitaminosis D, low bone mineral density, non-specific musculoskeletal

i pain, increased risk of fracture, and periodontal disease were reported in most subjects recruited

Article info: from the Methadone Maintenance Treatment (MMT) program. This study aimed to determine
i therelationship between vitamin D levels and the severity of anxiety and depression in patients
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Results: We found that serum vitamin D levels were positively correlated with the scores of the
Beck Depression Inventory (BDI) (r=0.107, P=0.017) and the Beck Anxiety Inventory (BAI)
(r=0.129, P=0.004). Additionally, there was a negative correlation between serum vitamin D
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Depression, Methadone ¢ correlated with the BDI and BAI scores. Further studies are required to confirm our findings.
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1. Introduction

llicit drug use is a significant public and
social health challenge and a major risk
factor for other health problems in Iran
[1]. In 2018, opioid use was prevalent
globally, with the past year prevalence
of 1.2% in the population aged 15-64
years, i.e., a 0.7% increase. The preva-
lence of 12-month use of any illicit drug according to
the Diagnostic and Statistical Manual of Mental Disor-
ders, Fourth Edition (DSM-IV) and the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5) criteria were reported to be 2.1% and 2.4%,
respectively. Based on the epidemiology of illicit drug
use disorders in Iran, opioid use disorders were the most
common form of illicit drug use. Furthermore, the types
of opioids used by individuals with a diagnosis of opioid
use disorder were opium (82.3%), opium shireh (27.8%),
methadone (non-medical) (16.6%), the heroin/crack of
heroin (16.1%), and morphine (2.6%). The frequencies
add up to >100%. This is because some subjects used
more than one type of opioid [2-4].

Methadone Maintenance Therapy (MMT) is suggested
for treating opioid use disorders [4]. However, the main
focus has been placed on the treatment of opioid depen-
dence in Iran. There exists around 5000 buprenorphine
or MMT clinics; thus, approximately 500000 subjects
are under treatment [5, 6]. However, despite the exten-
sive and successful implementation of MMT, numerous
challenges and obstacles remain unaddressed. The psy-
chiatric effects of MMT include such problems, as cog-
nitive impairment, depression, and anxiety symptoms, as
well as sleep disturbances [7].

Among all micronutrients, 25 (0.H.) vitamin D deficien-
cy is currently considered a significant health problem.
According to the world estimations, more than one billion
individuals experience low vitamin D levels [8, 9]. Tabrizi
et al. indicated that the prevalence of vitamin D deficiency
among male, female, and pregnant women was estimated
to be 45.64%, 61.90%, and 60.45% in the Iranian popula-
tion, respectively [10]. Vitamin D plays an essential role in
the human population’s survival, public health, and fertil-
ity [11]. Evidence emphasized its role in preventing dis-
eases, such as multiple sclerosis, type 1 diabetes mellitus,
heart diseases, theumatoid arthritis, malignancies, infec-
tious diseases, and immune disorders [12, 13]. Moreover,
hypovitaminosis D, low Bone Mineral Density (BMD),
non-specific musculoskeletal pain, increased risk of frac-
ture, and periodontal disease were reported in most sub-
jects recruited from the MMT program [14].
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International data representing the circulating vitamin
D status in patients with MMT are scarce. Kim et al.
[15] reported low vitamin D status among 52%, vitamin
D deficiency in 36%, and insufficiency in an additional
16% in the Boston public health commission’s MMT
program. They also highlighted that this finding was non-
specific to MMT but common among debilitated popu-
lations. Furthermore, recent evidence demonstrated that
the mean vitamin status was <14 ng/mL in 60 patients un-
der MMT; most patients presented vitamin D deficiency
[16]. Besides, several human studies have indicated that
low circulating vitamin D status was associated with de-
pressive and anxiety symptoms [17-19]; however, some
investigations detected no significant relationship in this
regard [20, 21]. Vitamin D is involved in brain develop-
ment and multiple central nervous system processes, in-
cluding neuromodulation and neuroprotection; thus, this
molecule may affect psychological illnesses [22].

To our knowledge, no study evaluated the association
between vitamin D levels and the severity of mental
health disorders in patients under MMT. A better under-
standing of the contribution of vitamin D to the mental
health of MMT subjects could lead to pragmatic inter-
ventions to identify patients under drug abuse treatment
who are at risk for vitamin D deficiency. Therefore, the
present study aimed to investigate the widespread low
vitamin D status and its association with depression and
anxiety in patients receiving MMT.

2. Materials and Methods

This cross-sectional study was conducted among 500
participants under MMT in Kashan Province, Iran, in-
cluding Soltan Mirahmad Clinic. The Ethics Committee
of Damghan Branch, Islamic Azad University, approved
this study (code: IRIAU.DAMGHAN.REC.1400.010).
This investigation was conducted per the Declaration of
Helsinki, and a written informed consent form was ob-
tained from all research subjects. All informed consent
forms were reviewed by the Institutional Ethics Com-
mittee of Islamic Azad University Damghan. The inclu-
sion criteria of the study included the age of 18-75 years
and receiving MMT in the past 3 months, as assessed
by the substance abuse section of the Structured Clinical
Interview for the DSM-IV criteria. The exclusion crite-
ria were as follows: presenting psychotic symptoms in
the past 6 months, having metabolic diseases, such as
diabetes and neurological disorders, the presence of kid-
ney, liver, hematologic, and thyroid diseases, the Human
Immunodeficiency Viruses (HIV), and any other chronic
physical illness, positive urine test for methamphetamine
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and cannabis, as well as unwillingness to cooperate in
the research project.

The demographic measures of the study participants
were established using a standard scale (Seca, Hamburg,
Germany) at the baseline (e.g., age, gender, weight,
height, educational level, material status, occupational
status, MMT duration, methadone dose, & cigarette
smoking). Body Mass Index (BMI) was also calculated
for the study subjects.

The Beck Depression Inventory (BDI) was used to as-
sess depression. The Beck Anxiety Inventory (BAI), de-
veloped by Beck et al., was employed to determine the
frequency of anxiety signs in the explored adults.

At baseline, 5 mL of fasting blood samples were col-
lected from each explored patient at Kashan reference
laboratory. Serum 25-hydroxyvitamin D values were
measured using the Enzyme-Linked Immunosorbent
Assay (ELISA) kit (IDS, Boldon, UK) with intra- and
inter-assay Coefficient Variances (CVs) below 7%.

We used a correlation test to assess the association be-
tween vitamin D levels and the severity of the BDI and
BAI scores, MMT dosage, and the duration of MMT in
patients under MMT. P<0.05 was considered significant.
SPSS was used for data analysis.

3. Results

Totally, 500 patients with MMT, aged 24-71 years partic-
ipated in the current study. Of them, 458(91.6 %) subjects
were male. The mean age of the explored patients was
41.3 years. Besides, the mean age of the first consump-
tion of illicit substances was 19.6 years (Table 1). Among
the studied cases, 457(91.4 %), 36(7.2 %), and 7(1.4 %)
of the patients presented a deficiency, insufficiency, and
normal levels of vitamin D, respectively (Table 1).

We found that serum vitamin D levels were positively
correlated with the scores of BDI (r=0.107, P=0.017)
and BAI (r=0.129, P=0.004). Moreover, there were neg-
ative correlations between serum vitamin D levels and
MMT dose (=-0.011, P=0.8), and the duration of MMT
(r=-0.017, P=0.7) (Table 2).

4. Discussion

The present study findings displayed a significant posi-
tive association between serum vitamin D levels and
anxiety and depression in patients under MMT. Vitamin
D is a lipid-soluble secosteroid, i.e., some hormonal ac-
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tions [23]. Vitamin D can regulate several neurotrans-
mission pathways at the central and regional levels,
including norepinephrine, dopamine, serotonin, and glu-
tamine [24]. Furthermore, vitamin D receptor is exten-
sively expressed in the hypothalamus, substantia nigra,
and human brain tissue, indicating mental health disor-
ders may be associated with vitamin D deficiency [25].

Previous studies have investigated the association
between vitamin D concentrations and mental health
status in various conditions. In a study by Zhou et al.,
25-hydroxyvitamin D3 levels were inversely correlated
with depression severity in subjects with gout [26]. Ad-
ditionally, the negative associations of cholecalciferol
levels with the severity of depression were significant
among subjects with ischemic stroke [27]. Fond et al.
also indicated that lower vitamin D3 values were associ-
ated with higher depressive symptoms, independently of
gender and age, among patients with schizophrenia [28].
Another study reported a negative relationship between
vitamin D3 levels and depressive symptoms in Chinese
longevous individuals [29].

Moreover, Han et al. demonstrated that low levels of vi-
tamin D3 were correlated with anxiety in children under
dialysis [30]. In a meta-analysis of observational studies,
Ju et al. documented an inverse correlation between the
risk of depression and vitamin D concentrations [31].
Administrating 50000 IU vitamin D3 biweekly to indi-
viduals under MMT significantly attenuated the severity
of anxiety and depression after 12 weeks [16]. However,
as per Casseb et al., vitamin D3 levels were not signifi-
cantly associated with anxiety and depression scores in
healthy subjects [32]. Furthermore, there was no correla-
tion between vitamin D levels and the severity of mental
health disorders in individuals with fibromyalgia [33].
Furthermore, there was no relationship between vitamin
D concentrations and the severity of depression among
young women [34]. Divergence among the results of
various studies may be due to differences in the specific
features of participants, geographic area, ethnicity, age,
and comorbidity. Extensive evidence has demonstrated
that vitamin D may affect behavior and mood disorders.
This process is effected by regulating the synthesis of
neurotrophic factors and neurotransmitters involved in
the physiopathology of mental health illnesses [35].

Vitamin D may play a crucial role in attenuating mental
problems via enhancing tyrosine hydroxylase expression
and increasing the bioavailability of multiple neurotrans-
mitters, such as norepinephrine and dopamine [36]. The
other major mechanisms by which vitamin D may in-
fluence mental health status include dopamine receptor
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Table 1. The demographic characteristics and the parameters of mental health in the study participants

Variables MeanzSD/No. (%)

Age (y) 41.3+9.9

Age of first illicit substance use (y) 19.613.5

Female 42 (8.4)

Gender

Male 458 (91.6)
Height (m) 170.818.1
Wight (kg) 70.7+10.5

Body Mass Index (kg/m?) 242433

BDI score 20.5+6.6

BAI score 18.3+6.3

Methadone dose (mL/d) 18.045.8

Duration of MMT (y) 6.612.9

Vitamin D (ng/mL) 13.745.2

Normal vitamin D (>30 ng/mlL) 7(1.4)

Vitamin D levels Insufficiency (20-29.9 ng/mL) 36(7.2)
Deficiency (<20 ng/mL) 457 (91.4)
llliterate 102 (20.4)
Elementary 304 (60.8)

Education Intermediate 66 (13.2)

Diploma 20 (4.0)

High educated 8(1.6)
Single 166 (33.2)
Marital status Married 172 (34.4)
Widow/Divorced 162 (32.4)
Unemployed 360 (72.0)

Job Employed 10(2.0)
Others 130 (26.0)

Opium and opium residues 180 (36.0)

Heroin (Crystal) 96 (19.2)

History of lllicit Drugs Dependency
Stimulants 20 (4.0)
Poly-drug users 204 (40.8)
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Table 2. Correlation test data concerning the parameters of mental health and vitamin D levels

Vitamin D Levels

Parameters of Mental Health

Pearson Correlation Coefficient P
BDI score 0.017
BAI score 0.004
MMT dosage -0.011 0.800
The duration of MMT -0.017 0.701

BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory

blockage [37], the augmentation of central serotonin
production [38], the modulation of oxidative damage
and inflammation [39-41], and the alteration of brain
acetylcholinesterase activity [42].

In our research, lower vitamin D3 concentrations were
associated with higher methadone dose and the duration
of methadone therapy in patients under MMT. Hypovi-
taminosis D in individuals under MMT has been consid-
ered due to the high prevalence of chronic pain in sub-
stance-dependent populations [43, 44]. Patients under
MMT program suffer from musculoskeletal discomforts
associated with the adverse effects of methadone [45].

Low vitamin D status results in osteoporosis and dif-
fuse chronic joint or limb pains [46]. In a study by Plot-
nikoff et al. [47], 93% of the subjects with chronic pain
presented vitamin D deficiency. Moreover, methadone
(or all opioids) may decrease vitamin D concentrations
by activating steroid and xenobiotic receptors [15]. Ad-
ditionally, vitamin D deficiency is correlated with mus-
cle weakness, lower respiratory functions [48], higher
risk of falling [49], metabolic syndrome [50], and car-
diovascular diseases [51]; such conditions can affect the
quality of life in patients under MMT program.

There were some limitations in our research. A causal
relationship between vitamin D and mental health disor-
ders in patients under MMT could not be evaluated due
to the study’s cross-sectional design. Additionally, we
did not use a structured diagnostic interview to evaluate
psychological disorders, and only self-rating question-
naires were applied to determine the severity of anxiety
and depression. Another important limitation was the
lack of information, such as indoor and outdoor physical
activity and dietary patterns, affecting vitamin D values
and possibly anxiety and depressive symptoms in pa-
tients under MMT.
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5. Conclusion

Our research data revealed that serum vitamin D levels
are inversely associated with the severity of anxiety and
depression in patients under MMT. Randomized clinical
trials with a strong design, a larger sample size, and a
proper dose of cholecalciferol are necessary for examin-
ing whether vitamin D administration is useful in treat-
ing depression and anxiety among patients under MMT.
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