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ABSTRACT

INTRODUCTION The increasing prevalence of major depressive
disorder (MDD) in alcohol use disorder (AUD) is associated
with detrimental consequences, affecting the course and
outcome of each disorder. The objective of this cross-
sectional study was to study the prevalence and severity of
MDD and associated risk factors in Bhutanese adult patients
with AUD admitted to the psychiatric ward, YJigme Dorji
Wangchuck National Referral Hospital, from March 2020 to
February 2021.

METHODS All patients with AUD presenting for alcohol
detoxification for the first time with MDD as the only
associated psychiatric comorbidity were administered
a sociodemographic questionnaire and Patient Health
Questionnaire-9 (PHQ-9). Multivariate binary logistic
regression was carried out to determine factors associated
with depression using two models. All independent variables
were computed for multivariate logistic regression in Model
1. For Model 2, variables with p<0.2 from Model 1 were
included. Akaike information criterion (AIC) score was used

INTRODUCTION

Nearly half of the 322 million people living with major
depressive disorder (MDD) in the world are in the South-
East Asia Region and Western Pacific Region®. With the
increasing number of people suffering from depression, it
will be a major contributor to the global disease burden by
2030 without further interventions? In Bhutan, 11.69% of
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to construct our final multivariable model.

RESULTS The overall prevalence of major depression (PHQ-
9 score 210) among the participants was 38% (59/155).
Participants with mild depression (PHQ-9 score = 5-9) were
excluded. Participants with family history of alcohol and
substance use disorder demonstrated higher prevalence
of depression (p=0.03). In the multivariate binary logistic
regression, female participants (AOR=2.19; 95% CI: 1.01-
4.75) and respondents with family history of psychiatric
illness (AOR=4.63; 95% CI: 1.17-18.44) were more likely to
develop MDD.

CONCLUSIONS This study demonstrated a high prevalence of
MDD in AUD patients. Female gender, having a positive family
history of psychiatric illness and a positive family history
of alcohol and drug use were associated with increased
likelihood of developing depression. Routine screening,
initiating appropriate treatment, referral and follow-up of
MDD in AUD patients may improve the prognosis of both the
disorders.

all psychiatric patients were diagnosed with MDD in 20173,

According to the World Health Organization (WHO)
global report on Alcohol and Health 2018, the harmful use
of alcohol resulted in an estimated 3 million deaths (5.3%
of all deaths) globally in 2016* Alcohol-related liver disease
remains the top cause of mortality in Bhutan? In 2017,
21.5% of all psychiatric patients had alcohol use disorder
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(AUD) in Bhutan?. Patients with common mental disorders
such as depression, anxiety, and difficulty in expressing
emotions have been shown to have a higher risk of alcohol
use disorder®.

MDD is the most common psychiatric comorbidity among
AUD patients®. They are reciprocal risk factors, and the
presence of either disorder doubles the risk for the second””.
The prevalence of MDD in alcohol use disorder is reported
to be as high as 35%7, and the lifetime prevalence of alcohol
use disorder in people with major depressive disorder is
as high as 40%7''3. The co-occurring nature of the two
disorders has been explored using developmental and
causal approaches, neurobiological theories and emotional
dysregulation theories.

Studies have explained the developmental pathways in
which AUD increases the risk for depressive disorder and,
in turn, how depressive disorders increase the risk for AUD.
Both disorders may share a common pathophysiology or set
of risk factors”!4.

Patients with comorbid MDD and AUD have a significant
craving for alcohol after detoxification and rehabilitation®®.
The risk of relapse is higher and onset earlier with the
comorbidity!®. The co-existence of these two disorders
poses a higher risk of delayed diagnosis and more severe
psychopathological symptoms. Treatment adherence is
lessened, and the treatment outcome is poorer. There is
a greater impairment of social functioning. Admissions
to emergency departments are more frequent and the
incidence of suicidal ideation is higher. Medical comorbidity
is greater!®718 Significant economic burden is incurred
socially with high levels of healthcare resource consumption,
inadequate treatment outcomes, high work absenteeism and
lost productivity?®,

Screening of depression in AUD patients is essential for
the appropriate management of dually diagnosed individuals.
The prevalence of MDD among patients suffering from AUD in
Bhutan is not known. There have been no studies conducted
to the author’s knowledge to date. Establishing the prevalence
of this comorbidity will serve to increase awareness among
the clinicians and health professionals, and facilitate more
appropriate and successful treatment outcomes.

This study was conducted to establish the prevalence of
MDD and associated risk factors in adult Bhutanese patients
admitted with a primary AUD diagnosis to the inpatient
psychiatric ward, Jigme Dorji Wangchuck National Referral
Hospital, from March 2020 to February 2021.

METHODS

This cross-sectional study was carried out in the psychiatric
ward of the Jigme Dorji Wangchuck National Referral
Hospital, Thimphu, Bhutan. It is the only center providing
specialized psychiatric services in Bhutan. The alcohol
detoxification protocol was a standardized, tapering dose,
fixed regimen of benzodiazepines over the course of 10 days.
This study was carried out for a period of one year, from 1

March 2020 to 28 February 2021.

Study population
The sample in this study were Bhutanese adult patients
with AUD admitted for alcohol detoxification in the
psychiatric ward, fulfilling the following inclusion and
exclusion criteria.

Inclusion criteria

Patient diagnosed as AUD and admitted for detoxification
were included. Patients with AUD were included only once
during the study period to avoid redundancy associated with
multiple hospitalizations of an individual patient.

Exclusion criteria

Excluded were those patients with existing co-morbid
psychiatric illnesses apart from MDD. This is because
patients with comorbid schizophrenia and other psychotic
illnesses, bipolar affective disorder, other substance
use disorders apart from alcohol, personality disorders,
and intellectual disability disorders could present with
symptoms overlapping major depressive disorder, or their
presentations could mask the symptoms of major depressive
disorder.

Sample size

The sample size in this study was calculated using the
Krejcie and Morgan formula® to determine the sample size
for a finite population. After substituting the values into the
formula, the required sample size for this study was 153
participants. A total of 155 participants were recruited over
the study period.

Sampling method and study procedure

All the patients fulfilling the criteria from the Diagnostic and
Statistical Manual of Mental Disorders, fifth edition (DSM-5)
AUD, who were admitted for alcohol detoxification during
the specified time frame, were recruited for the study after
obtaining informed written consent.

The principal investigator assessed patients admitted
for alcohol detoxification through a detailed psychiatric
history and selected only those patients fulfilling the
inclusion criteria. Eligible participants were interviewed
by the principal investigator after 5th detoxification
day and administered the PHQ-9 and sociodemographic
questionnaire. This process avoided confounding assessment
factors of acute intoxication, delirium, sedation and transient
cognitive impairment from withdrawal or medication
burden.

Research instruments
The research instruments used in this study were a
sociodemographic questionnaire and Patient Health
Questionnaire (PHQ)-9.
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Sociodemographic questionnaire

A self-designed questionnaire including basic demographic
variables such as age, gender, marital status, education
level, employment status, annual income, family history
of psychiatric illness and family history of alcohol and
substance use disorder, was employed in gathering the
demographic profile of the participants.

The Patient Health Questionnaire (PHQ)-9
The PHQ-9 is a self-administered questionnaire designed to
screen for major depressive disorder and its severity. Its 9-item
questions coincide with the 9 symptoms of major depressive
disorder described in the DSM-5 (Supplementary file).

A summary score ranging from 0-27 was calculated. Each of
the 9 items is scored on a scale of 0 to 3: Not at all=0, Several

Table 1. Sociodemographic characteristics of participants admitted with AUD in the psychiatric ward, Jigme
Dorji Wangchuck National Referral Hospital, and differences in distribution of depression among participants,
March 2020 - February 2021 (N=155)

Characteristics Admitted with AUD AUD with depression

(N=155) (N=59)

n (col %) n (%)
Total 155 (100) 59 (38.1)
Gender
Male 118 (76.1) 39(33.1) 0.02 *
Female 37 (26.9) 20 (54.1)
Age (years)
18-29 29 (18.7) 11 (37.9) 0.35
30-39 66 (42.6) 22 (33.3)
40-49 38 (24.5) 19 (50.0)
=50 22 (14.2) 7 (31.8)
Marital status
Never married 28 (18.1) 7 (25.0) 0.25
Married/living together 89 (57.4) 35(39.3)
Divorced/separated /widowed 38 (24.5) 17 (44.7)
Education level
No education 28 (18.1) 10 (35.7) 0.43
Formal education 117 (75.5) 47 (40.2)
Non-formal education/monastic school 10 (6.5) 2 (20.0)
Employment status
Employed 119 (76.8) 43 (36.1) 0.37
Not employed 36 (23.2) 16 (44.4)
Income per year (BTN)
No income 25 (16.1) 10 (40.0) 0.26
1-99999 15 (9.7) 7 (46.7)
100000-199999 57 (36.8) 16 (28.1)
>200000 58 (37.4) 26 (44.8)
Family history of psychiatric illness
Yes 12 (7.7) 9 (75.0) 0.01*
No 143 (92.3) 50 (35.0)
Family history of alcohol and drug abuse
Yes 83 (53.5) 38 (45.8) 0.03*
No 72 (46.5) 21(29.2)

a Two-tailed x? analysis conducted for significance testing.*p<0.05. BTN: 1000 Bhutan Ngultrum about 12 US$.
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days=1, More than half the days=2, and Nearly every day=3.

The severity of major depressive disorder is measured
as follows: total score of 0-4=normal, 5-9=mild major
depressive disorder, 10-14=moderate major depressive
disorder, 15-19= moderately severe major depressive
disorder, and 20-27=severe major depressive disorder.

Participants with PHQ-9 scores of 210 were considered
to meet the criteria for MDD, as the sensitivity and
specificity for PHQ-9 scores 210 is 88% for the diagnosis
of MDD?°, Participants with mild depression (PHQ-9 score
of 5-9 were not included in the assessment of the overall
prevalence.

Data management and analysis

Data were entered, double entered and validated using
EpiData Entry version 3.1. The data were analyzed using
statistical software (SPSS version 21). Descriptive statistics
(frequency, percentage, mean and standard deviation (SD)
were used to present the sociodemographic characteristics.
Multivariate binary logistic regression was carried out to
determine factors associated with depression using Model
1 and Model 2. All independent variables were computed
for multivariate logistic regression in Model 1. For Model 2,
variables with p<0.2 from Model 1 (gender, family history
of psychiatric illness and family history of alcohol and drug
abuse) were included. Variables with p>0.2 from Model 1
(age, marital status, education level, employment status,
and income per year) were excluded. Akaike information
criterion (AIC) score was used to construct our final
multivariable model.

RESULTS

Sociodemographic characteristics

Table 1 describes the sociodemographic characteristics
of the participants. The majority of the participants were
male (76.1%) aged 30-39 years (mean=38.07; SD=9.71).
More than half (57.4%) of the participants were married,
and 75.5% of them had attended formal education. Most of
the participants were employed (76.8%), and their annual
income was >100000 BTN (1000 Bhutan Ngultrum about
12 US$); 7.7% of the participants had a family history of
psychiatric illness, and 53.5% reported having a family
history of alcohol and drug abuse.

Prevalence and severity of MDD in those with AUD

The overall prevalence of MDD (PHQ-9 score 210) among
the participants was 38% (59/155). According to the PHQ-9
score, 29.7% of the participants had mild depression (PHQ-
9 score = 5-9), 23.3% of the participants had moderate
depression (PHQ-9 score = 10-14), 10.3% of the participants
had moderately severe depression (PHQ-9 score = 15-19)
and 4.5% of the participants had severe depression (PHQ-
9 score = 20-27). The cut-off score for major depressive
disorder is 210, although scores from 5-9 are considered
as mild depression. Mild depression does not require active

| I

interventions, but they can be followed up and monitored
for an increase in their subsequent PHQ-9 scores, so
participants with mild depression are not included in the
overall prevalence.

As shown in Table 1, female (54.05%) participants had
a higher prevalence of depression than male (33.05%)

Table 2. Univariate binary logistic regression analysis
of risk factors associated with depression among
patients with AUD admitted in the psychiatric ward,
Jigme Dorji Wangchuck National Referral Hospital,
March 2020 - February 2021 (N=155)

oresuey | b |
Gender
Male (Ref.) 1
Female 2.38 (1.12-5.05)  0.02*
Age (years)
18-29 (Ref)) 1
30-39 1.31 (0.41-4.22) 0.65
40-49 1.07 (0.38-3.01) 0.90
250 2.14 (0.71-6.44) 0.17
Marital status
Never married (Ref.) 1
Married/living together 0.41 (0.14-1.20) 0.10
Divorced/widowed/separated  0.80 (0.37-1.73) 0.57
Education level
No education (Ref.) 1
Formal education 0.83 (0.35-1.95) 0.67
Non-formal education/ 0.37 (0.08-1.83) 0.22
monastic school
Employment status
Employed (Ref.) 1
Not-employed 1.41 (0.66-3.01) 0.37
Income per year (BTN)
<150000 (Ref.) 1
>150000 1.15 (0.60-2.21) 0.67
Family history of psychiatric
illness
No (Ref.) 1
Yes 5.58 (1.44-21.54)  0.01*
Family history of alcohol
and drug abuse
No (Ref.) 1
Yes 2.05 (1.05-3.99) 0.04*

*p<0.05 (statistically significant). BTN: 1000 Bhutan Ngultrum about 12 US$.
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(p=0.02). The prevalence of depression was significantly
higher among participants with a family history of
psychiatric illness (p=0.01) and participants with a family
history of alcohol and substance use (p=0.03) compared to
their counterparts.

Risk factors associated with depression
In unadjusted analysis (univariate binary logistic
regression), female participants (OR=2.38; 95% CI: 1.12-

5.05), participants with a family history of psychiatric
illness (OR=5.58; 95% CI: 1.44-21.54) and those with
a family history of alcohol and drug abuse (OR=2.05;
95% CI: 1.05-3.99) were significantly associated with
depression compared to their counterparts as shown in
Table 2.

Table 3 shows factors associated with depression
among the study participants through multivariate logistic
regression analysis. All independent variables were

Table 3. Multivariate binary logistic regression analysis of risk factors associated with depression among
patients with AUD admitted in the psychiatric ward, Jigme Dorji Wangchuck National Referral Hospital, March
2020 - February 2021 (N=155)

AOR(95%C) |  p | AOR(%5%C) |  p |
Gender
Male (Ref.) 1 1
Female 2.03 (0.83-4.96) 0.120 2.19 (1.01-4.75) 0.04*
Age (years)
18-29 (Ref) 1
30-39 1.16 (0.28-4.75) 0.84 NA NA
40-49 1.05 (0.33-3.32) 0.94 NA NA
=50 2.21(0.67-7.27) 0.19 NA NA
Marital status
Never married (Ref.) 1
Married 0.40 (0.11-1.40) 0.15 NA NA
Divorced/widowed/separated 0.78 (0.31-1.94) 0.59 NA NA
Education level
No education (Ref.) 1
Formal education 0.75 (0.25-2.26) 0.61 NA NA
Non-formal education/monastic school 0.48 (0.09-2.70) 0.41 NA NA
Employment status
Employed (Ref.) 1
Not employed 1.58 (0.64-3.87) 0.32 NA NA
Income per year (BTN)
<150000 (Ref.) 1
2150000 1.32 (0.59-2.93) 0.50 NA NA
Family history of psychiatric illness
No (Ref.) 1 1
Yes 5.23 (1.13-24.17) 0.03* 4.63 (1.17-18.44) 0.03*
Family history of alcohol and drug abuse
No (Ref.) 1 1
Yes 1.82 (0.88-3.76) 0.11 1.69 (0.84-3.38) 0.14
AIC score 198.96 197.77

AOR: adjusted odds ratio. AIC: Akaike information criterion. *p<0.05 (statistically significant); NA: not applicable. Model 1: all independent variables were computed for
multivariate logistic regression. Model 2: only those variables with p<0.2 from Model 1 were included. BTN: 1000 Bhutan Ngultrum about 12 US$.
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computed for multivariate logistic regression in Model 1. For
Model 2, only those variables with p<0.2 from Model 1 were
included. After adjusting for confounding factors, the findings
show that females had a more than two times (AOR=2.19;
95% CI: 1.01-4.75) likelihood of developing depression
than male patients with AUD. In addition, participants with
a family history of psychiatric illness had nearly five times
(AOR=4.63; 95% CI: 1.17-18.44) the likelihood of developing
of depression compared to those without a family history of
psychiatric illness.

DISCUSSION

Prevalence of MDD in those with AUD

The association between depression and AUD is well
established, and each disorder is a risk factor for the other.
This study shows the occurrence of depression in AUD in the
studied population to have an overall prevalence of 38%.
This prevalence rate is consistent with other studies®72123,
Studies conducted by Becker et al.}”*#%, Cho et al.1”?*% in
Korea, and Bott et al.}”?*%> in Germany, however, reported
lower prevalence rates. These differences could be due to
different study designs and sample size, psychometric tools
used in the study and different timing of the administration
of the study tools. Studies conducted by Luitel et al.?22¢ in
Nepal and Charnsil and Aroonrattanapong?® in Thailand
using the same study tool (PHQ-9) demonstrated that the
prevalence of MDD in AUD was around 40% and 32.2%
respectively. Mchugh and Weiss® reported that AUD patients
are 3.7 times more likely to have MDD whereas Becker et al.’
reported that the presence of alcohol dependence increases
the risk for depression by 5 times (OR=4.7).

Alcohol is a central nervous system depressant, and
prolonged alcohol use could precipitate symptoms of
depression. Patients with depression may be self-medicating
with alcohol to alleviate their symptoms of depression.
Maladaptive coping skills in depressed patients could
result in using alcohol as a coping strategy. Furthermore,
social and environmental stressors could trigger both AUD
and MDD simultaneously. MDD could also result from the
consequences of alcohol through its effect on an individual’s
social, occupational and financial life. Finally, both disorders
could be independent of each other and yet may present as
comorbidity?'°.

According to the literature, AUD and MDD share
bidirectional causality”!* In Bhutan, the prevalence of AUD
was reported to be high®. Hence, a possible reason for the
high prevalence of MDD among our participants could be
linked to a high prevalence of AUD among the Bhutanese
population. Further, high prevalence of AUD in Bhutan is
attributed to easy access of alcohol, its cultural acceptance in
routine religious rituals and social gatherings, and its relative
inexpensiveness?’.

The validity of PHQ-9 was not checked in the Bhutanese
context; however, similar studies using PHQ-9 have been
done in India and Nepal. The translated and validated
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version of PHQ-9 used in Nepal had a sensitivity of 94% and
specificity of 88% in diagnosing depression with a PHQ-
9 score >10%22 It has also been used in India for similar
studies?*3°. Bhutan shares its geographical boundaries with
the two countries, and there are also some sociocultural,
ethnic and religious similarities between these countries.

The co-occurrence infers that there are two deadly co-
occurring psychiatric problems with multiple detrimental
consequences. Some of the consequences, as explained in
many studies, are a higher risk of delayed diagnosis, more
severe psychopathological symptoms, less compliance
with treatment, poorer effects of treatment, more
impairment of social functioning, increased admissions to
emergency department, and higher prevalence of physical
comorbidity**”18, In addition, it can also cause a significant
economic burden to society due to high levels of healthcare
consumption, inadequate treatment outcomes, high work
absenteeism, and lost productivity'e.

Gender differences in MDD in those with AUD

The majority of the participants in this study were males
(76.1%). AUD is more common in males than females®.
Males are more readily exposed to alcohol than females.
They tend to drink more frequently and in greater amounts
and this behavior is partly enforced by cultural factors,
stigma against women who are drinking alcohol or abusing
substances, and underrepresentation of females with AUD in
research?!32, However, evidence suggests that the prevalence
of AUD is increasing in females and is associated with greater
severity of consequences of alcoholism3%32,

In the current study female participants were more than
two times likely to develop MDD (AOR=2.19; 95% CI: 1.01-
4.75). A similar finding was demonstrated in Thailand by
Suttajit et al.*®* where females with AUD had increased risk
for MDD (OR=4.09; 95% CI: 2.31-7.26) compared to their
male counterparts (OR=2.49; 95% Cl: 1.76-3.53). There are
epidemiological studies supported by genetic studies which
suggest that the comorbidity of depression and AUD is more
prevalent among females®*. Twin studies have also shown a
strong association between depression and AUD in females3*.

Family history as a risk factor for MDD in those with AUD
According to the present study, participants with a positive
family history of psychiatric illness were nearly 5 times more
likely to develop MDD (AOR=4.63; 95%CI: 1.17-18.44). This
occurrence could be possibly due to genetics. According to
Edwards et al.*, genetic hereditability and the occurrence of
comorbidity of depression and AUD have been established by
family, twin and adoption studies, and the genetic influences
account for at least 50% of their phenotypic association. It
is associated with earlier onset and recurrent depression,
which is greater in severity®. People with alcohol use
problems who attempt suicide also tend to have a family
history of alcoholism?®2.

Considering the high prevalence of MDD among AUD
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patients in our study, healthcare workers (HCWSs) across the
country are recommended to routinely screen for MDD when
they are providing alcohol detoxification to AUD patients.
Identified patients with MDD should be administered
proper treatment or referrals to higher health centers when
indicated. Further, HCWs should focus more on females and
people with a family history of psychiatric illness as per our
findings.

Strengths and limitations

This study is the first study known to date to examine the
prevalence of MDD in AUD patients in Bhutan. The findings
of the study could be used as a baseline prevalence for future
studies. Owing to the study design, we could not determine
the temporal nature and could not establish the causality
of the two disorders. Moreover, we recommend conducting
further studies to determine the temporal nature and to find
out the association between the risk factors identified in this
study.

CONCLUSIONS

This study demonstrated a high prevalence of depression
in AUD patients, with an overall prevalence of 38%. Female
participants and respondents having a positive family history
of psychiatric illness were associated with an increased
likelihood of developing depression among the AUD patients.

REFERENCES

1. World Health Organization. Depression and other common
mental disorders: global health estimates. World Health

9.

10.

11.

12.

13.

14.

and alcohol-use disorders in South-East Asia: a narrative
review. WHO South-East Asia ] Public Heal. 2017;6(1):50.
doi:10.4103/2224-3151.206166

DeVido JJ, Weiss RD. Treatment of the depressed alcoholic
patient. Curr Psychiatric Rep. 2012;14(6):610-618.
doi:10.1007/s11920-012-0314-7

Farré A, Tirado ], Spataro N, Alias-Ferri M, Torrens M,
Fonseca F. Alcohol induced depression: clinical, biological
and genetic features. ] Clin Med. 2020;9(8):2668.
doi:10.3390/jcm9082668

Pavkovic B, Zaric M, Markovic M, Klacar M, Huljic A, Caricic
A. Double screening for dual disorder, alcoholism and
depression. Psychiatric Res. 2018;270(October):483-489.
doi:10.1016/j.psychres.2018.10.013

Suter M, Strik W, Moggi F. Depressive symptoms as a
predictor of alcohol relapse after residential treatment
programs for alcohol use disorder. ] Subst Abuse Treat.
2011;41(3):225-232.d0i:10.1016/j.jsat.2011.03.005
Schick MR, Weiss NH, Contractor A, Dixon-Gordon
KL, Spillane NS. Depression and risky alcohol use: an
examination of the role of difficulties regulating positive
emotions in trauma-exposed individuals. Am ] Drug Alcohol
Abuse. 2019;45(3):323-332. doi:10.1080/00952990.2019.
1572759

Holma M, Holma I, Isometsd E. Comorbid alcohol use
disorder in psychiatric MDD patients: a five-year prospective
study. ] Affect Disord. 2020;267(January):283-288.
doi:10.1016/j.jad.2020.02.024

Boden JM, Fergusson DM. Alcohol and depression.
Addiction. 2011;106(5):906-914. doi:10.1111/j.1360-
0443.2010.03351.x

Organization; 2017. Accessed May 15, 2023. https://apps.
who.int/iris/handle/10665/254610
2. Gea A, Martinez-Gonzalez MA, Toledo E, et al. A longitudinal
assessment of alcohol intake and incident depression:
The SUN project. BMC Public Health. 2012;12(1):1.
doi:10.1186/1471-2458-12-954
3. Health Management and Information System, Policy and
Planning Division, Ministry of Health, Thimphu Bhutan.
Annual Health Bulletin 2018. MoH Bhutan; 2018. Accessed
May 15, 2023. https://www.moh.gov.bt/wp-content/
uploads/ftps/annual-health-bulletins/Annual%20
Health%20Bulletin-2018
Hammer JH, Parent MC, Spiker DA. Mental help Seeking
Attitudes Scale (MHSAS): Development, reliability, validity,
and comparison with the ATSPPH-SF and IASMHS-PO. ]
Couns Psychol. 2018;65(1):74-85. doi:10.1037 /cou0000248
5. Obeid S, Akel M, Haddad C, et al. Factors associated with
alcohol use disorder: the role of depression, anxiety, stress,
alexithymia and work fatigue - a population study in
Lebanon. BMC Public Health. 2020;20(1):1-11. doi:10.1186/
s12889-020-8345-1
Kathryn MR, Weiss RD. Alcohol use disorder and depressive
disorders. Alcohol Res Curr Rev. 2019;40(1):el-e8.
doi:10.35946/arcr.v40.1.01
7. Balhara YS, Gupta P, Elwadhi D. Co-occurring depression

15.

16.

17.

18.

19.

20.

21.

Nancy A, Deva Asir S.R.M. Depression among alcohol
dependents at a deaddiction center in Tiruchirappalli. IOSR
J Humanit Soc Sci. 2005:11-14.

Greenfield SF, Weiss RD, Muenz LR, et al. The effect of
depression on return to drinking: a prospective study.
Arch Gen Psychiatric. 1998;55(3):259-265. doi:10.1001/
archpsyc.55.3.259

Becker A, Ehret AM, Kirsch P. From the neurobiological
basis of comorbid alcohol dependence and depression to
psychological treatment strategies: study protocol of a
randomized controlled trial. BMC Psychiatric. 2017;17(1):1-
10. d0i:10.1186/s12888-017-1324-0

Riper H, Andersson G, Hunter SB, de Wit ], Berking M,
Cuijpers P. Treatment of comorbid alcohol use disorders
and depression with cognitive-behavioural therapy and
motivational interviewing: a meta-analysis. Addiction.
2014;109(3):394-406. doi:10.1111/add.12441

Bukhari SA. Sample size determination using Krejcie and
Morgan Table. doi:10.13140/RG.2.2.11445.19687

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity
of a brief depression severity measure. ] Gen Intern
Med. 2001;16(9):606-613. doi:10.1046/j.1525-
1497.2001.016009606.x

Wiener CD, Moreira FP, Zago A, et al. Mood disorder, anxiety,

Popul. Med. 2023;5(May):14

https:

doi.org/10.18332/popmed/166187

7


https://doi.org/10.18332/popmed/
https://apps.who.int/iris/handle/10665/254610
https://apps.who.int/iris/handle/10665/254610
http://doi.org/10.1186/1471-2458-12-954
https://www.moh.gov.bt/wp-content/uploads/ftps/annual-health-bulletins/Annual%20Health%20Bulletin-2018
https://www.moh.gov.bt/wp-content/uploads/ftps/annual-health-bulletins/Annual%20Health%20Bulletin-2018
https://www.moh.gov.bt/wp-content/uploads/ftps/annual-health-bulletins/Annual%20Health%20Bulletin-2018
http://doi.org/10.1037/cou0000248
http://doi.org/10.1186/s12889-020-8345-1
http://doi.org/10.1186/s12889-020-8345-1
http://doi.org/10.35946/arcr.v40.1.01
http://doi.org/10.4103/2224-3151.206166
http://doi.org/10.1007/s11920-012-0314-7
http://doi.org/10.3390/jcm9082668
http://doi.org/10.1016/j.psychres.2018.10.013
http://doi.org/10.1016/j.jsat.2011.03.005
http://doi.org/10.1080/00952990.2019.1572759
http://doi.org/10.1080/00952990.2019.1572759
http://doi.org/10.1016/j.jad.2020.02.024
http://doi.org/10.1111/j.1360-0443.2010.03351.x
http://doi.org/10.1111/j.1360-0443.2010.03351.x
http://doi.org/10.1001/archpsyc.55.3.259
http://doi.org/10.1001/archpsyc.55.3.259
http://doi.org/10.1186/s12888-017-1324-0
http://doi.org/10.1111/add.12441
http://doi.org/10.13140/RG.2.2.11445.19687
http://doi.org/10.1046/j.1525-1497.2001.016009606.x
http://doi.org/10.1046/j.1525-1497.2001.016009606.x

Research Paper | Population Medicine

and suicide risk among subjects with alcohol abuse and/or
dependence: a population-based study. Rev Bras Psiquiatr.
2018;40(1):1-5.doi:10.1590/1516-4446-2016-2170
Luitel NP, Baron EC, Kohrt BA, Komproe IH, Jordans M]D.
Prevalence and correlates of depression and alcohol use
disorder among adults attending primary health care
services in Nepal: a cross sectional study. BMC Health Serv
Res. 2018;18(1):1-10. doi:10.1186/s12913-018-3034-9
Raimo EB, Schuckit MA. Alcohol dependence and mood
disorders. Addict Behav. 1998;23(6):933-946. doi:10.1016/
S0306-4603(98)00068-9

Cho MJ, Hahm B]J, Suh T, Suh GH, Cho S], Lee CK. Comorbid
mental disorders among the patients with alcohol abuse and
dependence in Korea. ] Korean Med Sci. 2002;17(2):236-241.
doi:10.3346/jkms.2002.17.2.236

Bott K, Meyer C, Rumpf HJ, Hapke U, John U. Psychiatric
disorders among at-risk consumers of alcohol in the
general population. J Stud Alcohol. 2005;66(2):246-253.
doi:10.15288/jsa.2005.66.246

Charnsil C, Aroonrattanapong R. The prevalence and
correlates of depression awareness in patients with alcohol
use disorder. European Psychiatric. 2017;41(51):5S200-S200.
doi:10.1016/j.eurpsy.2017.01.2148

Wangdi K, Jamtsho T. Prevalence and correlates of
current alcohol use among Bhutanese adults: a nationally
representative survey data analysis. Indian ] Psychol Med.
2019;41(1):38-45. doi:10.4103/1JPSYM.IJPSYM 412 18
Kohrt BA, Luitel NP, Acharya P, Jordans MJD. Detection
of depression in low resource settings: validation of the
Patient Health Questionnaire (PHQ-9) and cultural concepts
of distress in Nepal. BMC Psychiatric. 2016;16(1):1-14.
doi:10.1186/s12888-016-0768-y

Gupta A, Priya B, Williams ], et al. Intra-household
evaluations of alcohol abuse in men with depression and
suicide in women: a cross-sectional community-based
study in Chennai, India Health behavior, health promotion
and society. BMC Public Health. 2015;15(1). doi:10.1186/
s12889-015-1864-5

22.

23.

24.

25.

26.

27.

28.

29.

ACKNOWLEDGEMENTS

We would like to thank the administration of the Jigme Dorji Wangchuck
National Referral Hospital and all the staff and the patients of the
Department of Psychiatry who rendered their kind support throughout
the study. We would also like to convey our heartfelt thanks and gratitude
to Kezang Tshering for helping with statistical analysis. For proofreading,
we would like to acknowledge Steven Sonnenberg for his kind support.

CONFLICTS OF INTEREST
The authors have completed and submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest and none was reported.

FUNDING
There was no source of funding for this research.

ETHICAL APPROVAL AND INFORMED CONSENT

Ethical approval was obtained from the Research Ethics Board of
Health (REBH), Ministry of Health (Approval number: Ref. No. REBH/
Approval/2019/056; Date: 12 December 2019. Permission for the study

| I

Rathod SD, Roberts T, Medhin G, et al. Detection and
treatment initiation for depression and alcohol use
disorders: facility-based cross-sectional studies in five low-
income and middle-income country districts. BM] Open.
2018;8(10):e023421. doi:10.1136/bmjopen-2018-023421
Foster KT, Hicks BM, Iacono WG, McGue M. Alcohol use
disorder in women: risks and consequences of an adolescent
onset and persistent course. Psychol Addict Behav.
2014;28(2):322-335.d0i:10.1037/2a0035488

Milic ], Glisic M, Voortman T, et al. Menopause, ageing, and
alcohol use disorders in women. Maturitas. 2018;111:100-
109. d0i:10.1016/j.maturitas.2018.03.006

Wang ], Patten SB. Prospective study of frequent heavy
alcohol use and the risk of major depression in the Canadian
general population. Depress Anxiety. 2002;15(1):42-45.
doi:10.1002/da.1084

Edwards AC. Challenges in the study of genetic variants
of comorbid alcohol use disorder and major depression.
JAMA Psychiatric. 2017;74(12):1193-1194. doi:10.1001/
jamapsychiatric.2017.3353

Yaldizli O, Kuhl HC, Graf M, Wiesbeck GA, Wurst FM. Risk
factors for suicide attempts in patients with alcohol
dependence or abuse and a history of depressive symptoms:
a subgroup analysis from the WHO/ISBRA study. Drug
Alcohol Rev. 2010;29(1):64-74. doi:10.1111/j.1465-
3362.2009.00089.x

30.

31.

32.

33.

34.

35.

site approval was obtained from the Medical Superintendent of the Jigme
Dorji Wangchuck National Hospital, Thimphu. All the participants were
recruited after obtaining an informed written consent. Other important
principles of ethics were explained to them through a separate
information sheet which contained the important ethical principles, in
addition to other information relevant for this study.

DATA AVAILABILITY
The data supporting this research are available from the authors on
reasonable request.

AUTHORS’ CONTRIBUTIONS

All authors contributed to study designs, analyses, and drafting of
the manuscript. All authors agreed and gave final approval for the
manuscript to be submitted.

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer reviewed

Popul. Med. 2023;5(May):14

https:

doi.org/10.18332/popmed/166187

8


https://doi.org/10.18332/popmed/
http://doi.org/10.1590/1516-4446-2016-2170
http://doi.org/10.1186/s12913-018-3034-9
http://doi.org/10.1016/S0306-4603(98)00068-9
http://doi.org/10.1016/S0306-4603(98)00068-9
http://doi.org/10.3346/jkms.2002.17.2.236
http://doi.org/10.15288/jsa.2005.66.246
http://doi.org/10.1016/j.eurpsy.2017.01.2148
http://doi.org/10.4103/IJPSYM.IJPSYM_412_18
http://doi.org/10.1186/s12888-016-0768-y
http://doi.org/10.1186/s12889-015-1864-5
http://doi.org/10.1186/s12889-015-1864-5
http://doi.org/10.1136/bmjopen-2018-023421
http://doi.org/10.1037/a0035488
http://doi.org/10.1016/j.maturitas.2018.03.006
http://doi.org/10.1002/da.1084
http://doi.org/10.1001/jamapsychiatric.2017.3353
http://doi.org/10.1001/jamapsychiatric.2017.3353
http://doi.org/10.1111/j.1465-3362.2009.00089.x
http://doi.org/10.1111/j.1465-3362.2009.00089.x

