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Background: Russia has a high burden of suicide and alcohol-attributable mortality. However there have been few
studies of the epidemiology of depression.
Methods: The study population was 5077 men and women aged 35-69 years from a cross-sectional population
based survey in the cities of Arkhangelsk and Novosibirsk (2015-17). Moderate depression was defined as Patient
Health Questionnaire-9 (PHQ-9) score≥10. Risk factors considered were socio-demographic factors (age, sex,
marital status, living alone, education, employment status, financial constraints); health behaviours (smoking,
alcohol use) and psycho-social factors (life events and social support).
Results: After mutual adjustment for all other factors, there was evidence that PHQ-9≥10 was associated with sex
(higher in women), financial constraints, employment status, being a non-drinker, problem drinking, smoking,
not having enough people to confide in and the number of life events in the past 6 months. Employment status
was more strongly associated in men (OR 1.84 (95%CI 1.17, 2.88)) than women (OR 1.15 95% CI 0.86, 1.55).
The effect size was particularly striking for financial constraints (odd ratio over 3 times higher in those with not
enough money for food and clothes compared to no financial constraints), problem drinking (OR 1.72 (1.12,
2.65) among drinkers with CAGE score of 2 and 2.25 (95% CI 1.42, 3.57) in those with score ≥3 compared to
zero) and life events (85% higher odds in those experiencing one life event and over 4 times higher odds in those
experiencing 3 or more life events) all of which demonstrated a dose-response with PHQ-9>=10.
Limitations: The study was cross-sectional in nature therefore temporal relationships could not be assessed.
Conclusions: We have identified here a range of risk factors for depression among the Russian general population
consistent with findings from other populations. The strikingly strong association with financial constraints in
dicates the importance of social inequality for the burden of depression.

Introduction
Depression is an important public health concern worldwide

associated with substantial morbidity (Steel et al., 2014; Whiteford
et al., 2013). In Russia depression has been shown to be prospectively
associated with all-cause and cardiovascular disease mortality (Kozela
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et al., 2016). This is in the context of very high national rates of car
diovascular disease (Townsend et al., 2016). Relatively little has been
published in the International literature investigating risk factors for
depression in Russia, despite high levels of deaths from self-harm and
alcohol use disorders(GBD 2016 Russian Collaborators, 2018) suggest
ing substantial burden of disease.
Previous population-based studies from Russia have found associa
tions of depression with socio-economic factors(Shal’nova et al., 2014),
particularly current economic situation(Averina et al., 2005; Ferlander
et al., 2016; Hsieh, 2015; Nicholson et al., 2008; Shal’nova et al., 2014),
smoking(Averina et al., 2005), alcohol use (Averina et al., 2005; Bell
et al., 2014) and psycho-social factors such as social capital and
work-related stress(Ferlander et al., 2016; Hsieh, 2015; Pikhart et al.,
2004; Ruiz et al., 2019). Few studies have included participants from
rural areas but one study conducted in 1995 recruiting participants from
three villages in rural Udmurtia found a higher prevalence of depression
in women and those who were divorced but no evidence for an associ
ation with education(Pakriev et al., 1998a). In this study there was a
strong association between alcohol dependence and depression in men
of Russian ethnicity, not women or men of Udmurt ethnicity (Pakriev
et al., 1998b). Only one of the above studies considered the relative
strength of association of risk factors across several domains. Averina et
al found similar effect sizes for odds of depression with smoking, alcohol
use disorders, poor nutrition, low salary, and being widowed after
mutual adjustment (odds ratios from 1.4-1.8) and a particularly strong
association with gender (over three times higher in women)(Averina
et al., 2005).This study from the city of Arkhangelsk (North West Russia)
was conducted in 2000. In the last two decades Russia has under gone
substantial political, economic and social changes (Shkolnikov et al.,
2019). It is therefore timely to investigate the current relationship be
tween a range of risk factors and depression in present day Russia and
the relative strength of these different risk factors to identify at risk
groups and opportunities for both prevention and intervention. The
association of alcohol use and depression is of particular interest given
high levels of alcohol-related mortality in Russia(Leon et al., 2007;
Zaridze et al., 2009; Zaridze et al., 2014).
The Patient Health Questionnaire 9 (PHQ-9) is a validated tool for
measuring depression(Kroenke et al., 2001) increasingly used within
epidemiological studies, although it is not yet validated for use in Russia.
Factor analysis of the PHQ-9 in a variety of populations has suggested a
possible 2 factor structure with one factor for somatic symptoms and one
for cognitive-affective symptoms (Boothroyd et al., 2019; Chilcot et al.,
2013; Gonzalez-Blanch et al., 2018; Guo et al., 2017; Richards, 2008)
although these are highly correlated(Boothroyd et al., 2019; Gonza
lez-Blanch et al., 2018). The factor structure of the PHQ-9 has not been
investigated within a Russian population sample.
The aim of this study was to investigate relative effect size of factors
(demographic, socio-economic, psycho-social factors and health be
haviours) associated with symptoms of depression in the Russian adult
population in a recent general population survey (2015-17) conducted
in two Russian cities and whether these are the same in men and women.
We also investigate here the factor structure of the PHQ-9 instrument
within a Russian population sample.

and sex was resident the response rate was 68% for Arkhangelsk and
41% for Novosibirsk(Cook et al., 2018).
Outcome
The main outcome was moderate depression measured using the
Patient Health Questionnaire 9 (PHQ-9)(Kroenke et al., 2001) from a
standard Russian translation(Pfizer, 2002-2019). This is a nine-item
scale with questions on symptoms of depression in the past 2 weeks.
Each question has four response options (not at all/several days/more
than half of the days/nearly every day). A severity score was calculated
by summing responses to each question with “not at all” responses
scored as zero and “nearly every day” as three. The standard cut point of
PHQ-9 ≥10 was used to define moderate depression(Kroenke et al.,
2001). Reporting of depression symptoms was used over reported pre
vious history of depression due to very low levels of diagnosis and
treatment of depression in the study population.
An alternative case definition(Kroenke et al., 2001) using an algo
rithm for identifying probable major depression was used for sensitivity
analysis. Major depression was defined as present if a participant re
ported five or more of the nine symptoms at least “more than half the
days” or more frequently and either anhedonia (question 1) or low mood
(question 2) were included within the five symptoms. The exception to
this was question 9 “thoughts that you would be better off dead or
hurting yourself in some way” which was considered present if reported
at all regardless of frequency.
Exposures
The exposures of interest were demographic factors (age, sex, marital
status, living alone) socio-economic factors (education, employment
status and self-perceived financial constraints); health behaviours
(smoking and alcohol use) and psycho-social factors (social support and
number of life events).
Employment status was categorised as in regular paid employment
or not. Education was grouped into three categories (lower than sec
ondary, secondary (specialised secondary or vocational) and tertiary
(incomplete higher and higher)). Financial constraints measured on 5
item likert scale reporting financial constraints ranging from “Not
enough money for food” to “Enough money for a new car or better”.
Smoking status was categorised into never smoker, ex-smoker and
current smoker. Alcohol use was measured by volume of ethanol
consumed in the past 12 months calculated from beverage specific
questions on the frequency and usual volume of ethanol consumed per
occasion from beer, wine and spirits and from the CAGE score adapted to
use a 12 month reference period(Mayfield et al., 1974). Psycho-social
factors were measured from binary questions “Do you have people
that you can confide in, to talk about personal matters when you need
it?” and “Do you have people who can help you materially when you
need it, e.g. pick up a child from school, take you to hospital?” and the
number of life events in the past 6 months measured from The List of
Threatening Experiences (Brugha et al., 1985; Brugha and Cragg, 1990).
Analysis

Methods

Psychometric properties of the PHQ-9 in the study population
The PHQ-9 has not been formerly validated for use in Russia there
fore we also considered some of its psychometric properties in our study
population by calculating Cronbach’s alpha and investigating the factor
structure of the scale.
Factor structure of the scales was investigated by fitting three
alternative confirmatory factor analysis (CFA) models using Weighted
Least Squares with mean and variance adjusted and comparing model fit
statistics and factor loadings.
Model 1) One factor model (manifested by all questions of PHQ-9).
Model 2)Two factors for depression (somatic factor manifested by 3

The study population was men and women aged 35-69 participating
in cross-sectional surveys of the general population in the Russian cities
of Arkhangelsk and Novosibirsk (Know Your Heart)(Cook et al., 2018).
Participants were selected at random from population lists of ad
dresses using stratified sampling by age and sex. Trained interviewers
visited addresses and if participants agreed to take part in the study
conducted a face to face interview. In the majority of cases this was done
in the participant’s home. The interview included questions on symp
toms of depression, health behaviours and psycho-social factors. Among
addresses where it was established that a participant of the correct age
203
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Sensitivity analyses were conducted repeating analyses but using a
lower cut off indicating mild depression (PHQ≥5)(Kroenke et al., 2001)
and the algorithm for major depression to investigate the robustness of
results to the case definition used for defining depression
Statistical analysis was conducted using Stata 16(StataCorp, 2017)
and Mplus 7.31(Muthèn and Muthèn, 1998-2015)

questions on somatic symptoms – sleeping problems, low energy,
appetite; cognitive-affective factor manifested by other 6 questions)
Model 3) A bifactor structure with one general factor (manifested by
all questions) and two specific factors (somatic and cognitive-affective
factors as defined above) using Bi-Geomin rotation.
Model fit was assessed using the Comparative Fit Index (CFI), the
Tucker Lewis Index (TLI) and the Root Mean Square Error of Approxi
mation (RMSEA). CFI and TLI values greater than 0.95 indicate
acceptable model fit( Tabachnik and Fidell, 1996) and for the RMSEA
less than 0.08 indicates acceptable fit and less than 0.05 good fit
(Streiner, 2006).

Ethical approval
All participants provided oral consent before completing the baseline
questionnaire of the study and written consent after completing the
questionnaire for this data to be used for the purposes of the study. This
research complies with the Declaration of Helsinki. The Know Your
Heart study was approved by the ethical committees of the London
School of Hygiene & Tropical Medicine (approval number 8808 received
24/02/2015), Novosibirsk State Medical University (approval number
75 approval received 21/05/2015), the Institute of Preventative Medi
cine, Novosibirsk (no approval number; approval received 26/12/
2014), and the Northern State Medical University, Arkhangelsk
(approval number 01/01-15 received 27/01/2015). Ethical committees
at each site subsequently approved use of the study data for secondary
data analyses.

Associations between depression and potential risk factors
The associations between the main outcome (PHQ-9≥10) and the
exposures were assessed through separate logistic regression models
with incremental adjustment for the different groups of variables 1) age,
sex and city only 2) adjustment for all demographic and socio-economic
variables and 3) further adjustment for health behaviours and psychosocial factors. For the demographic and socio-economic factors model
2 was considered the fully adjusted model but further adjustment for
health behaviours and psycho-social factors was conducted to investi
gate the extent that these factors explained any associations. In
teractions by sex and city were investigated by the use of likelihood ratio
tests on the fully adjusted models with and without an interaction term
for sex (or city) and each exposure (model 2 for socio-demographic
factors; model 3 for health behaviours and psycho-social factors).
Complete case analysis restricting the models to those with no missing
data on any risk factors was used in order to compare odds ratios with
and without adjustment.

Results
The study sample was 5077 participants aged 35-69 (42.8% men).
The mean age was 54 years (SD 10). The prevalence of depression by
severity score was 25.7% mild (5-9), 6.1% moderate (10-14) and 2.7%
major (≥15). Using the algorithm for probable diagnosis of major
depression the prevalence of depression was 3.1%.

Table 1
Comparison of alternative factor structures of the PHQ-9.

PHQ-9 Questions
Little interest or pleasure in
doing things
Feeling down, depressed or
hopeless
Trouble falling or staying
asleep, or sleeping too much
Feeling tired or having little
energy
Poor appetite or overeating
Feeling bad about yourself- or
that you are a failure or
have let yourself or your
family down
Trouble concentrating on
things, such as reading the
newspaper or watching
television
Moving or speaking so slowly
that other people have
noticed. Or the oppositebeing so fidgety or restless
that you have been moving
around a lot more than
usual
Thoughts that you would be
better off dead or of hurting
yourself in some way
Correlation
Factor
between factors
1
Factor 2
Factor 3
Model Fit
CFI
Statistics
TLI
RMSEA

Model 1 CFA 1
Factor
Factor 1Factor
loading (SE)

Model 2 CFA 2 Factor

0.75 (0.01)
0.84 (0.01)

Factor 1Factor
loading (SE)

Model 3 Bi-factor 1 general factor and 2 specific factors
Factor 2Factor
loading (SE)

Factor 1(General)
Factor loading (SE)

Factor 2 (specific)Factor
loading (SE)

0.76 (0.01)

0.71 (0.01)

-0.02 (0.01)

0.85 (0.01)

1.00 (0.00)

1.00 (0.00)

Factor 3 (specific)Factor
loading (SE)

0.56 (0.01)

0.60 (0.01)

0.48 (0.01)

0.18 (0.01)

0.68 (0.01)

0.75 (0.01)

0.60 (0.01)

1.00 (0.00)

0.57 (0.02)

0.49 (0.02)
0.70 (0.02)

-0.10 (0.01)

0.53 (0.02)
0.69 (0.01)

0.69 (0.01)

0.68 (0.02)

0.69 (0.02)

0.71 (0.02)

-0.19 (0.01)

0.65 (0.02)

0.65 (0.02)

0.68 (0.02)

0.22 (0.02)

0.69 (0.02)

0.70 (0.02)

0.71 (0.02)

-0.17 (0.02)

-

-

-

-

0 (by constraint)

-

0.97
0.96
0.058

0.87

-

-

0 (by constraint)

0 (by constraint)

0.98
0.97
0.051

0.98
0.97
0.053

204
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Cronbach’s alpha for the 9 items of the PHQ-9 was 0.77. The com
parison of different factor structures for the PHQ-9 is shown in Table 1.
All three models fitted the data very well with the best model fit for the 2
factor CFA model with separate but highly correlated somatic and
cognitive-affective factors. The existing scoring system and cut points
for the PHQ-9 are based on a unidimensional construct. Given the very
high correlation between the two factors (0.87) we decided although
there was evidence to support a two factor model the benefit from using
a validated outcome for depression outweighed the likely benefit from
using the two (highly correlated) factors separately therefore the tool
was used as a unidimensional construct in the main analyses.
The prevalence of PHQ-9 score≥10 by demographic and socioeconomic factors, health behaviours and psycho-social factors in
shown in Tables 2 and 3. Sample size on restricting to those with no
missing data on any risk factors was 4923.

Association between Socio-demographic factors and Moderate Depression
(PHQ-9≥10)
The associations between PHQ-9≥10 and demographic and socioeconomic risk factors are shown in Table 2. After adjustment for age,
sex and city there was strong evidence that the odds of PHQ-9≥10 were
higher in participants who were women, not living with a spouse, less
educated, with more financial constraints and not in regular paid
employment. Living alone was not associated with PHQ-9≥10. There
was strong evidence for a dose response with self-perceived financial
constraints and education. After mutual adjustment for all sociodemographic factors there remained strong evidence for an association
with sex, financial constraints, and employment status but not with age,
marital status and education. The effect size was particularly large for
financial constraints with those who reported not having enough money
for food or clothes having 7 times higher odds of PHQ-9≥10 than those
with very few financial constraints. Although attenuated the strong

Table 2
Association between demographic and socio-economic factors and PHQ-9≥10.

Age

Sex

PHQ-9≥10 n/N
(%)

Model 1 OR (95%
CI)*

Model 2 OR (95% CI)**

Model 3 OR (95%
CI)***

35-39
40-44

29/470
46/650

(6.2)
(7.1)

1.00
1.21

1.00
1.16

1.00
1.16

45-49

51/690

(7.4)

50-54

66/734

(9.0)

55-59

78/766

(10.2)

60-64

70/857

(8.2)

65+

109/
910

(12.0)
(5.8)
(11.2)

2.07

(7.4)

1.00

(1.66,
2.58)
(ref)

(12.1)

1.44

(8.5)

1.00

Yes

125/
2173
324/
2904
257/
3483
192/
1593
381/
4462
66/602

(ref)
(0.74,
1.97)
1.23
(0.76,
1.99)
1.53
(0.96,
2.42)
1.74
(1.10,
2.74)
1.36
(0.86,
2.16)
2.07
(1.34,
3.20)
P<0.001
1.00
(ref)

(11.0)

1.11

Lower than secondary

46/377

(12.2)

1.50

Secondary

247/
2676
156/
2024

(9.2)

1.00

(7.7)

0.84

37/136

(27.2)

125/
887
213/
2487
56/
1201
9/26

(14.1)

198/
2985
251/
2089

Test for trend
Male
Female

Marital status (missing=1)

Living with spouse

Lives alone (missing=13)

Divorced/separated/widowed/never
married
No

Education

Tertiary
Self-perceived financial
constraints (missing=100)

Test for trend
Not enough for food
Enough for food but not clothes
Enough for food and clothes but difficult to
buy large domestic appliances
Enough for large domestic appliances but
difficult to buy a new car
Enough for a large car

Employment status (missing=3)

Test for trend
In regular paid employment
Not in regular paid employment

*

1.22
1.39
1.40
0.93
1.32

1.22
1.39
1.62
1.18
1.88

(ref)

P=0.21
1.00

1.91

(1.51,2.40)

2.74

1.00

(ref)

1.00

(1.17,
1.78)
(ref)

1.30

(1.02,
1.65)
(ref)

1.14

(0.83,
1.48)
(1.06,
2.11)
(ref)

0.83

(0.60,
1.15)
(0.89,
1.80)
(ref)

0.92

0.97

(0.78,
1.21)

1.02

(8.6)

(0.67,
1.04)
P=0.003
4.11
(2.72,
6.21)
1.58
(1.24,
2.01)
1.00
(ref)

(4.7)

0.58

0.62

(6.6)

(0.42,
0.78)
0.45
(0.23,
0.89)
P<0.001
1.00
(ref)

(12.0)

1.79

1.55

(3.4)

(1.42,
2.26)

P=0.59
1.00

(ref)
(0.70,
1.90)
(0.75,
2.00)
(0.87,
2.23)
(0.88,
2.24)
(0.57,
1.51)
(0.83,
2.11)

1.00

1.27
1.00

P=0.28
3.54
1.48
1.00

0.48
P<0.001
1.00

(2.32,
5.39)
(1.16,
1.89)
(ref)
(0.45,
0.84)
(0.24,
0.95)
(ref)
(1.22,
1.97)

1.00

1.24
1.00

P=0.48
2.00
1.18
1.00
0.72
0.52
P<0.001
1.00
1.29

Model 1: Adjusted for age, sex and city
Model 2: Model 1 + adjustment for all socio-demographic factors
***
Model 3: Model 2 + adjustment for smoking status, volume of ethanol, CAGE score and psycho-social factors; N for regression models= 4923
**

205

(ref)
(0.69,
1.93)
(0.74,
2.03)
(0.85,
2.27)
(0.99,
2.63)
(0.71,
1.96)
(1.15,
3.08)
(ref)
(2.06,
3.65)
(ref)
(0.89,
1.45)
(ref)
(0.66,
1.28)
(0.86,
1.78)
(ref)
(0.81,
1.28)
(1.27,
3.15)
(0.91,
1.52)
(ref)
(0.52,
0.99)
(0.26,
1.05)
(ref)
(1.01,
1.64)
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Table 3
Association between health behaviours and psycho-social factors and PHQ-9≥10.
Smoking Status (Missing=2)

PHQ-9≥10 n/N (%)

Model 1 OR (95% CI)*

Model 2 OR (95% CI)**

Model 3 (95% CI)***

208/
2512
99/1178

(8.3)

1.00

(ref)

1.00

(ref)

1.00

(ref)

(8.4)

1.48

1.50

(10.2)

1.98

(1.06,
1.88)
(1.08,
1.88)

(13.0)
(8.4)

1.00

2-4.99 litres/year

139/
1066
197/
2355
41/699

P<0.001
1.67

(1.14,
1.98)
(1.28,
2.16)

1.41

141/
1385

(1.13,
1.95)
(1.54,
2.55)

(5.9)

1.02

5-9.99 Litres/year

38/490

(7.8)

1.50

10-19.99 Litres/
year
>20 Litres/year

17/280

(6.1)

1.22

15/174

(8.6)

2.13

(6.9)

P=0.63
1.00

1

210/
3054
41/486

(8.4)

1.87

2

36/330

(10.9)

2.66

3-4

36/300

(12.0)

3.80

352/
4494
95/563

(7.8)

P<0.001
1.00

(16.9)

2.49

366/
4462
83/590

(8.2)

1.00

(14.1)

1.90

(4.5)

1.00

(9.1)

2.13

2

111/
2496
128/
1407
98/669

(14.7)

3.42

3 or more

112/505

(22.2)

6.20

Never Smoker
Ex-smoker
Current Smoker

Volume of ethanol (Missing=13)

Test for Trend
Non drinker
<2 Litres/year

CAGE score among current drinkers

Enough people to confide in (missing=20)

Test for Trend
0

Test for Trend
Yes
No

Enough people to help when needed
(missing=20)

Yes

Number of life events in the past 6 months

0

No

1

Test for trend

P<0.001

(1.32,
2.13)
(ref)
(0.71,
1.47)
(1.02,
2.22)
(0.70,
2.13)
(1.18,
3.85)
(ref)
(1.29,
2.72)
(1.78,
3.98)
(2.48,
5.82)
(ref)

1.66
P<0.001
1.47
1.00
1.02
1.51
1.27
1.66
P=0.95
1.00
1.77
2.25
3.02
P<0.001
1.00

(1.93,
3.22)
(ref)

2.22

(1.46,
2.47)
(ref)

1.65

(1.62,
2.78)
(2.55,
4.59)
(4.62,
8.31)

1.93

1.00

1.00

3.01
4.86
P<0.001

(1.15,
1.87)
(ref)
(0.70,
1.47)
(1.02,
2.24)
(0.72,
2.22)
(0.90,
3.04)
(ref)
(1.21,
2.59)
(1.49,
3.40)
(1.94,
4.70)
(ref)

1.43
P=0.009
1.42
1.00
0.86
1.28
1.03
1.45
P=0.39
1.00
1.53
1.72
2.25
P<0.001
1.00

(1.71,
2.89)
(ref)

2.00

(1.26,
2.16)
(ref)

1.14

(1.47,
2.53)
(2.23,
4.07)
(3.58,
6.59)

1.85

1.00

1.00

2.81
4.44
P<0.001

(1.11,
1.83)
(ref)
(0.59,
1.26)
(0.85,
1.93)
(0.58,
1.82)
(0.78,
2.70)
(ref)
(1.04,
2.27)
(1.12,
2.65)
(1.42,
3.57)
(ref)
(1.51,
2.66)
(ref)
(0.85,
1.54)
(ref)
(1.41,
2.44)
(2.07,
3.80)
(3.26,
6.06)

*

Model 1: Adjusted for age, sex and city
Model 2: Model 1 + adjustment for all socio-demographic factors
***
Model 3: Model 2 + mutual adjustment for all other variables in the table (volume of ethanol and CAGE score not adjusted for each other)N for regression
models= 4923
**

association with financial constraints (but not employment status)
remained after further adjustment for health behaviours (alcohol use
and smoking) and psycho-social factors and the effect size for sex dif
ferences increased (Table 2).
After mutual adjustment for all demographic and socio-economic
factors there was good evidence (p=0.03) for an interaction between
sex and employment status with a stronger association between
employment status in men (OR 2.36 95% CI 1.52, 3.66) than in women
(OR 1.32 95% CI 0.99, 1.77). After further adjustment for health be
haviours and psycho-social factors the association between employment
status and PHQ-9≥10 was only found in men (OR 1.84 (95% CI 1.17,
2.88) not women (OR 1.15 (95% CI 0.86, 1.55)) test for interaction
p=0.07). There was no evidence for effect modification by sex or city for
any other demographic or socio-economic risk factors.

alcohol use) with PHQ-9≥10 are shown in Table 3. There was strong
evidence for higher odds of PHQ-9≥10 in both ex and current smokers
compared to never smokers in all models. Odds were highest in current
smokers after adjusting for socio-demographic factors, but after further
adjustment for alcohol use and psycho-social factors the odds of mod
erate depression were approximately 40% higher than never smokers in
both ex and current smokers.
After adjusting for age, sex and city there was a U-shaped relation
ship between volume of ethanol and odds of PHQ-9≥10 with higher
odds in both non-drinkers and heavier drinkers. After adjusting for other
socio-demographic factors the odds ratio for heavier drinkers became
closer to the null but the increased odds in non-drinkers although
attenuated remained after adjustment for both socio-demographic fac
tors and further adjustment for smoking status and psycho-social factors.
Among current drinkers there was strong evidence for higher odds of
depression in problem drinkers with a dose-response with CAGE score.
This remained after adjustment for all demographic, socio-economic,
psycho-social factors and smoking.
There was no evidence for effect modification by sex or by city in the

Association between Health Behaviours and Moderate Depression (PHQ9≥10)
The associations between health behaviours (smoking status and
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association between health behaviours and PHQ-9≥10.

women(Arias-de la Torre et al., 2018) not all studies confirm this(Akh
tar-Danesh and Landeen, 2007). Our findings are consistent with studies
from several other countries showing financial strain is an important risk
factor for depression(Dijkstra-Kersten et al., 2015; Domènech-Abella
et al., 2018; Molarius et al., 2009; Weich and Lewis, 1998) and psy
chological distress(Tsuchiya et al., 2020). Our findings are also consis
tent with earlier studies from Russia (the HAPIEE study, Novosibirsk
2000)(Nicholson et al., 2008), The Arkhangelsk study,1999-2000
(Averina et al., 2005) and The Moscow Health survey, 2004(Ferlander
et al., 2016)) as well as the HAPIEE study populations in Poland and the
Czech Republic(Nicholson et al., 2008) and the national ESSE RF study
(Shal’nova et al., 2014) which found that measures of current financial
or economic situation were more strongly associated with depression
than education. We found here also evidence for a strong association
with employment status in men but not in women (approximately two
times higher odds of depression among those not in regular paid
employment). A cross-country prospective study by the Organisation for
Economic Co-operation and Development in five countries also found
that overall mental health of men was more likely to be affected
adversely by unemployment although findings were inconsistent be
tween countries in terms of direction, size of effect and reason for un
employment (Organisation for Economic Co-operation and
Development, 2008) which may reflect differences in perceptions of
gender roles between societies. The gendered nature of Russian society
where there are high levels of support for the view of men as the main
source of financial support for a household(Motiejunaite and Krav
chenko, 2008) may be an important factor in explaining the large dif
ference in effect size between men and women found here. Our findings
high-light the importance of addressing social inequalities, particularly
current financial insecurity, in prevention of depression.
We found a strong link between depression and alcohol use disorders
consistent with much research worldwide (Boden and Fergusson, 2011;
Grant and Harford, 1995; Ross, 1995). Our findings are particularly
relevant for Russia where hazardous alcohol consumption has been a
major determinant of premature mortality (Leon et al., 2007; Zaridze
et al., 2009; Zaridze et al., 2014) including deaths from suicide (Pride
more, 2013).Findings with regards to alcohol use were also consistent
with previous findings from Russia: in the HAPIEE study 2003-5 odds of
depression measured using Centre for Epidemiological Studies Depres
sion Scale were 55% higher in abstainers and 66% higher in problems
drinkers (CAGE score 2+) after controlling for confounding but
depression symptoms were not associated with volume of ethanol (Bell
et al., 2014). In the Arkhangelsk study 2000 odds of depression were
40% higher in hazardous drinkers and 80% higher in those with alcohol
dependence as assessed by the Alcohol Use Disorders Identification Test
(AUDIT)(Averina et al., 2005). We did not find here evidence for effect
modification by sex in contrast to a study of 885 participants from rural
Udmurtia in 1995 where a strong association with lifetime alcohol
dependence was found in men of Russian ethnicity with an odds ratio
close to three but no association was among women or men of Udmurt
ethnicity, although findings from the earlier study should be treated
with caution for comparisons here as they did not formally test for
interaction or control for any confounders (Pakriev et al., 1998b). Ab
stainers are an atypical and heterogenous group including those who
have stopped drinking due to previous alcohol problems or physical
health problems. This may explain why odds of depression are higher in
this group. In recent years alcohol consumption has been declining in
Russia (Danilova et al., 2020; World Health Organisation, 2018) how
ever levels of alcohol consumption still remain high (World Health
Organisation, 2018) with alcohol use disorders the seventh largest cause
of death in Russia in 2016(GBD 2016 Russian Collaborators, 2018). The
findings shown here suggest the need to consider co-morbid depression
in those with alcohol problems and the need to intervene on both to
reduce mortality and improve quality of life in Russia.
We also found an association between smoking and depressive
symptoms. This is consistent with a previous cross-sectional study of the

Association between Psycho-social factors and Moderate Depression
(PHQ-9≥10)
The associations between psycho-social factors and PHQ-9≥10 are
shown in Table 3. After adjustment for all demographic and socioeconomic factors there was strong evidence for increased odds of
depression in those reporting they did not have enough people to
confide in and enough people to provide help when needed. There was
strong evidence for a dose-response with the number of life events in the
last 6 months with 93% higher odds in those experiencing one life event
and over 4 times higher odds in those experiencing 3 or more life events.
After mutual adjustment for the other psycho-social factors and health
behaviours there remained strong evidence for associations with having
enough people to confide in and life events.
There was no evidence of effect modification by sex or city on as
sociations between psycho-social factors and PHQ-9≥10.
Sensitivity Analysis using any depression (PHQ-9≥5) and Major
depression (from algorithm) as alternative case definitions for the outcome
The results of sensitivity analysis using the lower cut point of PHQ9≥5 are shown in Supplementary Tables 1 and 2. The pattern of asso
ciation was similar overall but with some differences: 1) there was ev
idence for a trend in the odds of any depression with smoking even after
adjusting for alcohol use and psycho-social factors; 2)the association
with volume of ethanol consumed was U-shaped after minimal adjust
ment as with PHQ-9≥10, but after adjusting for all confounders there
was no increased odds in non-drinkers while the odds in heavier drinkers
remained higher; 3) the odds of any depression remained higher in those
reporting they do not have enough people to help them even after
adjustment for all confounders.
The results of sensitivity analyses using major depression derived
using the algorithm are shown in Supplementary Tables 3 and 4. The
results showed a very similar pattern of results as for PHQ-9≥10 but
with stronger effect sizes for several risk factors (financial constraints,
employment status, CAGE score and enough people to confide in and to
help when needed).
Discussion
This study provides the most comprehensive evidence on the asso
ciation of a range of risk factors with depression in a contemporary
population-based sample of the Russian population. After mutual
adjustment for other factors included in the analysis, there was evidence
that PHQ-9≥10 was associated with sex (higher in women), selfperceived financial constraints, employment status, being a nondrinker, problem drinking, smoking, not having enough people to
confide in and the number of life events in the past 6 months. The effect
size was particularly striking for financial constraints, problem drinking
and life events all of which demonstrated a dose-response with moderate
depression.
Our findings with respect to demographic factors are consistent with
earlier studies from Russia and other countries. Higher levels of
depression in women have been found almost universally both in Russia
(Averina et al., 2005; Bobak et al., 2006; Pakriev et al., 1998a) and
worldwide (Piccinelli and Wilkinson, 2000; Steel et al., 2014). We
considered three measures of socio-economic position (education,
employment status and financial constraints). There was a strong
gradient with financial constraints but not education. The existing evi
dence on the association with education and depression from other
countries is inconsistent. While several studies have found a protective
relationship
between
higher
education
and
depression
(Domènech-Abella et al., 2018; Ross and Mirowsky, 2006) with some
evidence for a stronger(Ross and Mirowsky, 2006) or exclusive effect in
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general population in Russia (Averina et al., 2005). Similarly to alcohol
use, the relationship between smoking and depression is well established
but complex to understand with proposed bi-directional effects as well
as confounding due to common causes. The evidence from observational
studies remains inconclusive with varying results from different studies
(Boden et al., 2010; Fluharty et al., 2017; Kendler et al., 1993; Munafò
et al., 2008) however a recent Mendelian Randomisation study indicates
that the relationship is unlikely to be causal(Taylor et al., 2014). To
untangle these associations is beyond the scope of this paper but given
historically high rates of smoking among Russian men (Giovino et al.,
2012; Shkolnikov et al., 2020) it is important to identify the higher
depression risk in this sub-group in the population.
Finally, we considered three psycho-social measures. Of these we
found both not having enough people to confide in and the number of
life events in the previous six months were strong independent risk
factors for depression. It should be noted though that living alone was
not associated with depression. Findings are consistent with research
from Russia(Brailovskaia et al., 2018) and several other populations on
the importance of social support (Alsubaie et al., 2019; Gariépy et al.,
2016; Roohafza et al., 2014) and life events as risk factors for depression
for example(Kendler et al., 1998; Kessler, 1997; Kinderman et al., 2013;
Lueboonthavatchai, 2009; Molarius et al., 2009; You and Conner, 2009).
What is particularly striking here is the larger effect size for number of
life events in contrast with the other risk factors included in the analysis.
This may be influenced by the time frame of measurement (past 6
months) as previous research has shown particularly large effect sizes
for life events the more recent the event was experienced(Kendler et al.,
1998).
This study has several limitations, which should be considered when
interpreting the findings. First this was a cross-sectional study and we
cannot make an inference about causality from these findings. Reverse
causality and bi-directional relationships are possible for a number of
the risk factors considered here for example depressive symptoms may
increase levels of smoking and alcohol consumption and also impact on
perception of social support. Furthermore, here we have used a measure
of self-reported depression symptoms in a two-week period rather than
clinically diagnosed depression. The PHQ-9 whilst a validated tool
(Kroenke et al., 2001) has not been validated for use in Russia however
we were able to demonstrate high internal reliability (Cronbach’s alpha
0.77) and a two factor structure consistent with other populations
(Boothroyd et al., 2019; Chilcot et al., 2013; Gonzalez-Blanch et al.,
2018; Guo et al., 2017; Richards, 2008)
We have considered here a range of potential risk factors for
depression covering several domains. However, this is not a compre
hensive list of all possible risk factors and residual confounding due to
exclusion of unmeasured confounders for the associations presented
here is a possibility. Exposures were not constrained to have the same
number of exposure categories in order to retain categories with a
substantive meaning and odds ratios are not directly comparable across
risk factors. Therefore while we were able to detect qualitatively risk
factors with particularly strong effect sizes we have not made a formal
assessment of the contribution of each risk factor. There is also the
possibility of selection bias. The study population included participants
from two cities in Russia, and the response rates for one of the study sites
in particular were low. It is possible that we were less likely to include
those with more extreme values of exposure and outcome (such as those
with higher levels of depression, heavier drinkers, most disadvantaged
financially) limiting the power to estimate precisely the associations
studied here. However unless the association between risk factors and
depression is different in our study population compared with nonresponders the associations should be internally valid. We did not find
here any evidence for interaction by city for any of the risk factors
investigated which suggests the differential non-response between the
cities did not impact on the study findings despite the fact that survey
response rates differed.
Finally our findings may not be generalizable to the whole of Russia

as we included here two cities and our study alongside the majority of
previous studies of risk factors for depression in Russia is restricted to
urban populations. Further work investigating the prevalence and risk
factors for depression among rural Russian populations are needed given
only one study from 1995 has studied risk factors for depression spe
cifically in rural participants (Pakriev et al., 1998a; Pakriev et al.,
1998b).
In conclusion here we have assessed the strength of associations with
depression across four domains - demographic factors, socio-economic
factors, health behaviours and psycho-social factors. The risk factors
identified here are consistent with findings from other populations. We
found strikingly strong associations with a factor from each domain –
gender, financial constraints, problem drinking and recent life events.
This is particularly relevant in Russia where psychiatric services have
been traditionally focused on delivery of care from specialist outpatient
psychiatric dispensaries or inpatient hospitalisation (Füredi et al., 2006;
Gurovich, 2007; Jenkins et al., 2007) while depression is not commonly
assessed or treated within primary care services (Gurovich, 2007; Jen
kins et al., 2007; Rezvy et al., 2019; Sorgaard et al., 2013). Our findings
are consistent with a bio-psycho-social model of depression and in
dicates the need to take a holistic approach in prevention and treatment
of depression integrated within the health care system.
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