
Riga, 2023

Prevalence and Sex-Specific
Associated Factors of Depression and 

Generalised Anxiety Disorder Symptoms
in the General Adult Population 

of Latvia

Vineta Viktorija Vinogradova

Summary of the Doctoral Thesis for obtaining 
the scientific degree “Doctor of Science (PhD)” 

Sector Group – Medical and Health Sciences
Sector – Clinical Medicine

Sub-Sector – Psychiatry

doi:10.25143/prom-rsu_2023-17_dts

https://doi.org/10.25143/prom-rsu_2023-17_dts


Vineta Viktorija Vinogradova 

ORCID 0000-0002-9943-708X 

Prevalence and Sex-Specific  

Associated Factors of Depression and 

Generalised Anxiety Disorder Symptoms 

in the General Adult Population 

of Latvia 

Summary of the Doctoral Thesis for obtaining 

the scientific degree “Doctor of Science (PhD)” 

Sector Group – Medical and Health Sciences 

Sector – Clinical Medicine

Sub-Sector – Psychiatry 

Riga, 2023 

https://orcid.org/0000-0002-9943-708X


The Doctoral Thesis was developed at Rīga Stradiņš University, Latvia 

Supervisor of the Doctoral Thesis: 

Dr. med., Professor Elmārs Rancāns, 

Rīga Stradiņš University, Latvia 

Scientific Advisor: 

Dr. med., Associate Professor Anda Kīvīte-Urtāne, 

Rīga Stradiņš University, Latvia 

Official Reviewers: 

Dr. med., Assistant Professor Lubova Renemane, 

Rīga Stradiņš University, Latvia 

Dr. psych., Associate Professor Ieva Bite, 

University of Latvia

Dr. med., Professor Arunas Germanavicius, 

Vilnius University, Lithuania 

Defence of the Doctoral Thesis in Clinical Medicine will take place at the 

public session of the Promotion Council on 27 November 2023 at 15.00 in the 

Hippocrates Lecture Theatre, Dzirciema Street 16, Rīga Stradiņš University and 

remotely via online platform Zoom 

The Doctoral Thesis is available in RSU Library and on RSU website: 

https://www.rsu.lv/en/dissertations  

The study of Doctoral Thesis was conducted within the framework of the 

European Social Fund project “Complex Health Promotion and Disease 

Prevention Measures” (identification No 9.2.4.1/16/I/001) 

This Doctoral Thesis has been developed with financing from the European 

Social Fund and Latvian state budget within the project No. 8.2.2.0/20/I/004 

“Support for involving doctoral students in scientific research and studies” 

at Rīga Stradiņš University, Latvia 

Secretary of the Promotion Council:  

Dr. med., Associate Professor Jeļena Vrubļevska 



3 

Table of contents 

Abbreviations used in the Thesis ........................................................................ 5 

Introduction ........................................................................................................ 7 
Aim of the Thesis ......................................................................................... 11 
Objectives of the Thesis ............................................................................... 11 
Hypothesis of the Thesis .............................................................................. 12 
Scientific novelty ......................................................................................... 12 
Ethical considerations .................................................................................. 13 

1 Study materials and methods ...................................................................... 14 
1.1 Study instrumentarium and data extraction methods .......................... 14 

1.1.1 Questionnaire with closed questions on socio-demographics, 

health and healthcare, smoking habits, self-assessment  

of health ................................................................................... 14 
1.1.2 “Patient Health ........................................................................ 16 
1.1.3 “Generalized Anxiety Disorder 7” .......................................... 17 
1.1.4 Mini International Neuropsychiatric Interview, version 7.0.2 . 19 

1.2 Sampling method................................................................................ 21 
1.3 Reached sample, non-response ........................................................... 23 
1.4 Description of the data collection process .......................................... 23 
1.5 Description of data quality control assurance..................................... 24 
1.6 Statistical data analysis ....................................................................... 24 

2 Results ......................................................................................................... 26 
2.1 Characteristics of the study population ............................................... 26 
2.2 Adjustment of odds ratios for depression and generalised anxiety 

symptoms by basic sociodemographic characteristics ........................ 26 
2.3 Prevalence of clinically significant depressive symptoms 

in the general adult population of Latvia ............................................ 27 
2.4 Factors associated with clinically significant depressive symptoms 

(PHQ-9 ≥ 10) in a female population ................................................. 31 
2.5 Factors associated with clinically significant depressive symptoms 

(PHQ-9 ≥ 10) in a male population .................................................... 39 
2.6 Prevalence of generalised anxiety disorder (GAD-7 ≥ 10) 

in the general Latvian adult population .............................................. 46 
2.7 Associated factors of generalised anxiety disorder symptoms 

(GAD-7 ≥ 10) in female population ................................................... 50 
2.8 Associated factors of generalised anxiety disorder symptoms 

(GAD-7 ≥ 10) in male population ....................................................... 58 



 

4 

 

3 Discussion ................................................................................................... 66 
3.1 Prevalence of clinically significant symptoms of depression and 

generalised anxiety disorder in the general population ...................... 66 
3.2 Gender differences in the prevalence of clinically significant 

symptoms of depression and generalised anxiety disorder................. 68 
3.3 Universal gender-specific associations of generalised anxiety and 

depressive symptoms.......................................................................... 68 
3.4 Gender-specific associated factor for depressive symptoms .............. 71 
3.5 Generalized anxiety disorder is a gender-specific associated  

factor .................................................................................................. 72 
3.6 Associated factors of depressive symptoms in the female  

population ........................................................................................... 74 
3.7 Associated factors of depressive symptoms in a male population...... 77 
3.8 Associated factors of generalised anxiety disorder symptoms  

in a female population ........................................................................ 79 
3.9 Associated factors of generalised anxiety disorder symptoms  

in a male population ........................................................................... 80 
3.10 Advantages and disadvantages of the study ....................................... 81 

Conclusions ...................................................................................................... 83 

List of publications, reports and patents on the subject of the Thesis .............. 86 

List of references .............................................................................................. 89 

Acknowledgements ........................................................................................ 100 
 



 

5 

 

Abbreviations used in the Thesis 
 

USA United States of America 

BAD Bipolar affective disorder 

BDNF Brain-derived neurotrophic factor 

CNS Central nervous system 

CSDS Chronic social defeat stress 

DALY’s Disability adjusted life years 

DNA Deoxyribonucleic acid 

DSM Diagnostic and Statistical Manual of Mental Disorders 

EU European Union 

fMR Functional Magnetic Resonance 

GAD-7 Generalized Anxiety Disorder scale-7 

GPs General practitioners 

GWAS Genome-wide association study 

IL Interleukins 

INF Interferon 

MINI The Mini International Neuropsychiatric Interview 

NHS National Health Service 

OR Odds ratio 

PHQ-9 The Patient Health Questionnaire -9 

PET Positron emission tomography 

WHO World Health Organisation 

Register Register of patients with mental and behavioural disorders 

SD Standard deviation or Standard deviations 

CDPC Centre for Disease Prevention and Control 

ICD-10 World Health Organisation International Classification  

of Diseases, 10th Revision 
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CI Confidence interval 

TNF Tumour necrosis factor 

5-HT 5-Hydroxytryptamine or serotonin 
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Introduction 
 

Mental health is an integral part of the health and well-being of society as 

a whole and of each individual, and as the World Health Organisation (WHO) 

Constitution defines health: “Health is a state of complete physical, mental and 

social well-being, and not merely the absence of disease or infirmity”. 

Psychoemotional health is the foundation of basic human values such as 

independent thought and action, happiness and friendship.  

Protecting and promoting the mental health of the population is a priority 

in modern public health policy. The WHO Comprehensive Mental Health Action 

Plan 2013–2030 identifies the implementation of evidence-based practices as 

one of the guiding principles for population mental health. This means that 

mental health treatment, prevention and promotion strategies and their 

implementation measures should be based on scientific evidence and take into 

account the cultural context of the local community (World Health 

Organization, 2021).  

Mental, neurological and substance use disorders forms a major burden 

on the health of the population. On a global scale, these disorders collectively 

contribute to 10.4 % of total disability-adjusted life years (DALYs), 2.3 % of 

potential life-years lost, and 28.5 % of years lived with disability. When 

examining specific disorders, depression stands out as the most burdensome, 

representing 24.5 % of the total DALYs attributed to these types of disorders. 

Following closely are anxiety disorders, migraines, and alcohol dependence, 

which account for 10.4 %, 8.7 %, and 6.9 % of the overall burden of DALYs 

associated with mental, neurological, and substance use disorders, respectively. 

(Whiteford et al., 2015).  

The study, which collected data from 259 studies on the most common 

mental disorders, reported that almost one in five (17.6 %) respondents had 

suffered from these disorders in the last year, while 29.2 % had experienced these 



 

8 

 

disorders at least once in their lifetime (Steel, et al., 2014). According to the 

findings from the Burden of Mental and Neurological Disorders in Europe report, 

over the span of a year, more than a third of the European populace (38.2 %) 

experiences a mental disorder, with a majority of these individuals not receiving 

necessary treatment. The most common psychiatric disorders in Europe are 

anxiety disorders (14 %), insomnia (7 %), unipolar depression (6.9 %), 

somatoform disorders (6.3 %), alcohol and substance dependence (> 4 %) 

(Wittchen et al., 2011).  

Mental disorders not only exert a detrimental influence on individuals’ 

well-being but also exact a substantial economic toll. Research demonstrates, for 

instance, that patients with depression tend to utilize primary health care services 

more frequently (Shvartzman et al., 2005). A study conducted in 2012 assessed 

the direct and indirect expenses associated with mental disorders in Europe, 

revealing a sum of €789 billion (Olesen et al., 2012). Given the substantial 

financial implications linked to mental disorders, prominent scholars in the field 

emphasize the necessity for comprehensive research into these conditions, 

underscoring that research outcomes validate the investment and contribute to 

the betterment of society as a whole (Olesen et al., 2012). 

Considering the aforementioned, it can be inferred that both international 

and national policy documents, in conjunction with global research data, 

advocate for an intensified focus on investigating mental health challenges within 

Latvian society. 

Information from the Latvian Centre for Disease Prevention and Control’s 

register shows that the total number of patients with mental and behavioural 

disorders on the register in 2021 was 93 652. The largest number of patients in 

the Register are diagnosed with organic psychiatric disorders (1 203.3 per 

100 000 population), schizophrenia spectrum disorders (1 013.1 per 

100 000 population) and mental retardation (927.4 per 100 000 population). 
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When interpreting the data, it is important to take into account the fact that only 

patients are included in the Register, and only patients who were diagnosed and 

treated by a psychiatrist and not by other specialists. This may partly explain the 

difference between the most common psychiatric disorders in international 

population studies being mood disorders, anxiety disorders, somatoform 

disorders and psychoactive substance use disorders (Wittchen et al., 2011), rather 

than the disorders most prevalent in the Latvian Register. For example, in 2021, 

the number of patients diagnosed with depressive disorders (any type, including 

organic depressive disorders) in the Register is 15 000, but according to previous 

studies in Latvia, the prevalence of depression in the Latvian population is 6.7 

(Rancans et al., 2014), and the 12-month prevalence is 7.9 % (Vrublevska et al., 

2017a), which means that more than 115 000 cases of depression should be 

registered. This means that the majority of cases of depression, and presumably 

also neurotic (anxiety) disorders, go undiagnosed and patients do not receive 

appropriate treatment. 

Underdiagnosis of depressive and anxiety disorders is a problem not only 

in Latvia, but also worldwide. Available data show that only a small proportion 

of patients with anxiety or depressive disorders receive adequate medical care, 

despite the existence of effective treatment options. An analysis of data from 

nationally or regionally representative depression prevalence surveys in 

21 countries found that only 16.5 % of all people with unipolar depression 

diagnosed in the last 12 months receive minimally adequate treatment 

(Thornicroft et al., 2017). In contrast, among patients diagnosed with anxiety 

disorders, only 27.6 % receive any treatment and only 9.8 % receive guideline-

appropriate mental health care ( Alonso et al., 2018)  

Depressive and anxiety disorders, if left untreated, have a significant 

impact on the public health system and are associated with an economic burden 

in terms of direct medical costs, indirect workplace costs and the mortality costs 
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associated with suicide (Greenberg et al., 2015). Patients with somatic illnesses 

and untreated depression or generalised anxiety disorder are more likely to use 

secondary care facilities, which leads to excessive and unjustified costs 

(Kujanpää et al., 2016; Pálinkás et al., 2019). In addition, people with major 

depression are at risk of premature death (Plana-Ripoll et al., 2019). Untreated 

anxiety can have a significant impact on quality of life, particularly in the area of 

social functioning (Olatunji, Cisler, and Tolin, 2007), as well as occupational and 

physical functioning (McKnight et al., 2016). The disability and reduced quality 

of life associated with untreated anxiety are greater than in patients with chronic 

physical conditions such as heart disease or diabetes (Alonso and Lépine, 2007). 

We can conclude that early detection and treatment of depression and neurotic 

disorders is important to reduce disability, increase life expectancy and improve 

quality of life at the population level. Appropriate screening programmes could 

serve the purpose of early diagnosis. However, screening strategies need to be 

specific and targeted in order to make effective use of available resources. To 

facilitate early and timely recognition of these disorders, it is necessary to know 

their expected prevalence in the general population, common universal risk 

factors, as well as region-, culture- and socio-economic setting-specific 

associated factors. In the framework of this thesis, it was decided to focus on the 

prevalence and associated factors of one of the most common neurotic disorders 

(generalised anxiety disorder) and the most common mood disorder (depression) 

in the Latvian population, especially taking into account the fact that both 

disorders often develop and progress simultaneously (Ruscio et al., 2017). 

According to previous studies in Latvia and the results of epidemiological studies 

in other countries, the prevalence of depressive disorders in women is 

approximately twice as high as in men (Rancans et al., 2014; Vrublevska et al., 

2017a; Whiteford et al., 2013). Also, the most common anxiety disorders, such 

as generalised anxiety (Wittchen et al., 1994), panic disorders (Kessler et al., 
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1994), social anxiety disorder (Grant et al., 2005) are also more prevalent among 

women, suggesting that risk factors for depression and neurotic disorders may 

differ between the sexes and that targeted and effective screening strategies 

should take these differences into account. 

 

Aim of the Thesis 

The aim of the study is to determine the prevalence of clinically 

significant symptoms of depression and generalised anxiety disorder in the 

Latvian adult population and to identify sex-specific socio-demographic, health-

related and health-associated factors of these disorders.  

 

Objectives of the Thesis 

1. Determining the prevalence of clinically significant symptoms of 

depression in Latvian adults; 

2. Determining the prevalence of clinically significant symptoms of 

generalised anxiety disorder in Latvian adults; 

3. Determining the prevalence of clinically significant depressive 

symptoms and symptoms of generalised anxiety disorder in Latvian 

adults in the stratum of socio-demographic, health-related and health-

associated characteristics; 

4. Identification of sex-specific associated socio-demographic, health-

related and health influencing factors of clinically significant 

depressive symptoms and symptoms of generalised anxiety disorder 

in the Latvian adult population; 
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Hypothesis of the Thesis 

H1: The socio-demographic, health-related and health influencing 

associated factors of clinically significant symptoms of depression and 

symptoms of generalised anxiety disorder in the Latvian adult population differ 

between women and men. 

 

Scientific novelty 

For the first time in Latvia, the prevalence of generalised anxiety disorder 

(GAD) in the general adult population, including socio-demographic 

characteristics, was determined. This is the first study in Latvia to establish 

representative and internationally comparable prevalence data for generalised 

anxiety disorder in the general population. 

The prevalence of a current point prevalence of clinically significant 

depressive symptoms was determined, which had not been determined in the 

general Latvian adult population for more than 10 years. Similarities and 

differences with previous Latvian epidemiological studies and data from other 

countries were analysed.  

For the first time in Latvia, sex-specific sociodemographic, health-related 

and health-associated factors were identified, given the significant sex- 

differences in the prevalence of depression and generalised anxiety disorder.  

The identified sex-specific associated factors add to the global knowledge 

base on sex-related differences in the risk, comorbidity and course of depression 

and generalised anxiety disorder.  

The defined sex-universal associations between the two disorders add to 

the global scientific knowledge base and evidence for the concept of shared 

aetiology and neuro-phenotypic inheritance of anxiety and depressive spectrum 

disorders. 
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Ethical considerations 

The processing of personal data was based on the consent of the data 

subject (respondent). The personal data obtained were processed in accordance 

with the requirements of Regulation (EU) 2016/679 of the European Parliament 

and of the Council of 27 April 2016 on the protection of natural persons with 

regard to the processing of personal data and on the free movement of such data, 

and national laws and regulations. The data subject’s (respondent’s) consent to 

data processing was obtained prior to data collection. TNS Latvia Ltd informed 

the data subject about the confidentiality, the intended purpose of the use of the 

data, asking for consent to process the data for this specific purpose. The 

respondent was informed about how the personal data will be processed. Upon 

receipt of the data subject’s explicit consent, it was recorded in the form of an 

audio recording and registered in electronic form. In addition, the respondent was 

asked to sign a printed consent form. In case the respondent agreed to be 

interviewed but did not want to sign the consent form, the interview was 

conducted. The audio-recording was coded according to the number of the 

specific interview, so that it will be identifiable if necessary. All research material 

containing personal data or sensitive information is stored in restricted folders.  

Permission to conduct the study has been obtained from the Ethics 

Committee of Riga Stradiņš University (Decision No 6-2/8/811 of 26.09.2019). 

Ethical norms in accordance with the laws and regulations of the Republic of 

Latvia and the Declaration of Helsinki were observed during the implementation 

of the study (Finland, 2013).  
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1 Study materials and methods 
 

The research design is a quantitative cross-sectional study of the Latvian 

adult population. 

 

1.1 Study instrumentarium and data extraction methods 
 

The research instrument was a questionnaire, which was administered in 

Latvian or Russian at the respondents’ households by means of direct Computer 

Assisted Personal Interviews (CAPI). The fieldwork was carried out 

by 56 professional interviewers from TNS Latvia, who were specially trained in 

the use of the survey instruments.  

The questionnaire included the following four sections: 

Section 1: Questionnaire with closed-ended questions on the respondent’s 

socio-demographic data, health and healthcare, smoking habits, self-assessment 

of health specifically created for this study.  

Section 2: “Patient Health Questionnaire 9” ; 

Section 3: “Generalized Anxiety Disorder 7”; 

Section 4: MINI International Neuropsychiatric Interview, version 7.0.2 

 

1.1.1 Questionnaire with closed questions on socio-demographics,  

health and healthcare, smoking habits, self-assessment of 

health  
 

The questionnaire included the following sub-groups of questions:  

• “General information about the respondent” (questions R1–R13): 

general information about the respondent’s socio-demographic data: 

sex, age, place of residence, etc;  
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• “Information about the respondent’s health and healthcare” 

(questions V1–V2): questions about the frequency of visits to general 

practitioners (GPs), doctors-specialists, ambulance calls and hospital 

admissions in the last year.  

• Question on self-assessment of health status: “How do you assess your 

current health status?” with the response options “good”, “quite 

good”, “average”, “quite bad” and “bad”.  

• “Information on smoking habits”: have you smoked/used tobacco and 

nicotine-containing products in your life?  

The questions and answer phrasing within this section closely resembled 

the inquiries previously employed in the Health Behaviour among Latvian Adult 

Population Survey (SPKC, 2022).  

A translated and validated version of the first section of the questionnaire 

was not available, so a Russian translation (including back-translation) was 

carried out. The translation into Russian and the back-translation into Latvian 

were carried out by two different translators. The back-translated questionnaire 

was compared with the original questionnaire in Latvian.  

Prior to the start of the fieldwork, the questionnaires and the sampling 

procedure were piloted with 31 target group participants, including respondents 

from different strata. The interviews led to further training of the interviewers. 

In addition to the interviews, the questionnaire was validated in two focus 

groups (in Latvian and Russian). The content of the questionnaire in Latvian was 

piloted in a focus group with respondents matched to the target group of the 

study, whose spoken language at home is Latvian. The questionnaire in Russian 

was piloted in a focus group with respondents matched to the target group, whose 

spoken language at home is Russian. The aim of piloting the questionnaire in 

focus groups was to measure the perception and comprehensibility of the 

questionnaire, in order to make adjustments to the questions or the design of the 
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questionnaire if necessary. The information obtained in the focus groups was also 

used in the training of interviewers. 

After the final version of the questionnaire in Latvian and Russian was 

agreed, the data coding manual was developed. The Latvian version of the 

questionnaire and its Russian translation were coded using NIPO’s Nfield 

platform.  

 

1.1.2 “Patient Health Questionnaire 9” (10 closed questions) 
 

This questionnaire is a self-rating instrument for depression, consisting of 

nine statements constructed according to the nine diagnostic criteria for 

depression in the Diagnostic and Statistical Manual of Mental Disorders, 

4th edition (DSM-4) of the American Psychiatric Association. Respondents are 

asked to make an assessment of their well-being over the past 2 weeks and to 

mark “0” if they have not experienced the problem in the statement at all over 

the past 2 weeks, “1” if the problem has bothered them for a few days over the 

past 2 weeks, “2” if the problem has bothered them for more than a week in total 

over the past 2 weeks, and “3” if the problem has bothered them almost every 

day over the past 2 weeks. Depression is detected if the PHQ-9 total score ≥ 10. 

This score threshold has been shown to maximise combined sensitivity (0.85) 

and specificity (0.85) (Negeri et al., 2021), and a previous study in the general 

population of Latvia also used a 10-point cut-off for depression (Rancans 

et al., 2014).  

As the PHQ-9 does not exclude depression due to organic causes or 

psychoactive substance use, in our study we use the term “depression” to refer 

to clinically significant depressive symptoms, but not as a synonym for Recurrent 

Depressive Disorder or Depressive Episode according to the current International 

Classification of Diseases, 10th edition (ICD-10) or Major Depressive Disorder 

according to the DSM-V. A similar terminological approach has been used in 
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other recent international studies (Costantini et al., 2021; Negeri et al., 2021; 

Wang et al., 2021). Throughout the thesis, the concepts of “depression” and 

“clinically significant depressive symptoms” will be used interchangeably as 

synonyms; 

In previous studies, the PHQ-9 has shown good sensitivity and specificity 

and has better diagnostic properties than other diagnostic scales (such as the 

Geriatric Depression Scale-15 (GDS-15)) (Zhang et al., 2020). According to 

a recent meta-analysis, the PHQ-9 shows higher sensitivity than semi-structured 

interviews (structured clinical interview based on the DSM-III-R) (Levis, 

Benedetti, and Thombs, 2019). The PHQ-9 shows good psychometric 

performance in both general (Martin et al., 2006; Yu et al., 2012), and in specific 

populations such as older primary care patients (Aslan et al., 2020) or patients 

with cancer (Hartung et al., 2017). The PHQ-9 has also been used in previous 

studies conducted in both general and primary care populations in Latvia 

(Rancans et al., 2014, 2018). Taking all of the above into account, we can 

conclude that the PHQ-9 is a reliable instrument with categorical and 

dimensional analysis capabilities (Yuan et al., 2019). Translated versions of the 

instrument in Latvian and Russian have been validated in the Latvian population 

(Vrublevska, Trapencieris, and Rancans, 2018).  

 

1.1.3 “Generalized Anxiety Disorder 7” (7 closed questions) 
 

This anxiety self-assessment instrument is made up of 7 statements based 

on the American Psychiatric Association’s Diagnostic and Statistical Manual of 

Mental Disorders, 4th edition (DSM-IV) core diagnostic criteria for generalised 

anxiety disorders. The scale was originally developed as a screening tool for 

generalised anxiety disorder in primary care settings. The respondent self-

assesses the past two weeks by answering seven statements. The respondent 

scores “0” if the problem mentioned in the statement has not occurred at all in 
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the last 2 weeks, “1” if the problem has occurred some days in the last 2 weeks, 

“2” if the problem has occurred more than one week in total in the last 2 weeks 

and “3” if the problem has occurred almost every day in the last 2 weeks. 

Generalised anxiety disorder is detected when the score is at least 10. This score 

threshold has a proven maximum sensitivity of 89 % and specificity of 82 % for 

the detection of generalised anxiety disorder (Spitzer RL et al., 2006). 

The scale is a self-assessment tool for generalised anxiety screening with 

proven reliability and good factorial, criterion and procedural validity (Spitzer 

RL et al., 2006). The GAD-7’s good internal validity and good psychometric 

performance have been demonstrated in studies conducted in primary care 

patient populations (Muñoz-Navarro et al., 2017), among patients with 

heterogeneous psychiatric disorders (Beard and Björgvinsson, 2014) and in 

outpatient populations (Rutter and Brown, 2017). Importantly in the context of 

the current study, the GAD-7 has also been shown to be a reliable and valid tool 

for detecting generalised anxiety in the general population (Löwe et al., 2008). 

Translated versions of the tool in Latvian and Russian have been validated 

in the Latvian population. The scale showed good internal consistency – 

Cronbach’s alpha for the Latvian version is 0.87, for the Russian version – 0.85 

(Vrublevska, Renemane, et al., 2022). 

As the GAD-7 does not exclude anxiety due to organic causes or 

substance misuse, and assess generalised anxiety symptoms within 2 weeks, in 

our study we use the term “generalised anxiety symptoms” to refer to clinically 

significant generalised anxiety symptoms, but not as a synonym for a diagnosis 

of generalised anxiety disorder according to the ICD-10 or DSM-V, as in both 

cases the time criterion for a proven diagnosis is 6 months. 
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1.1.4 Mini International Neuropsychiatric Interview,  

version 7.0.2 (230 closed questions) 
 

The MINI is a diagnostic interview that can be used to diagnose 

psychiatric disorders. Validity and reliability studies have been conducted 

comparing the MINI with the Structured Clinical Interview for DSM-III-R 

Patients (SDIC-P) (Sheehan et al., 1997) and the Composite International 

Diagnostic Interview (CIDI – a structured interview developed by WHO) 

(Lecrubier et al., 1997). The results of these studies show that the MINI has 

similar reliability and validity properties but can be administered in a much 

shorter time (mean 18.7 ± 11.6 minutes, median time 15 minutes) than the above-

mentioned questionnaires (Sheehan et al., 1998). The MINI is made up of 

individual modules. Each of them contains some screening questions that 

exclude pathology, it is not necessary to answer all the questions in the module. 

In cases where a respondent is found to have a disorder in one of the interview 

modules, the interview time may be longer. In general, this type of modular 

design allows the identification of disorders in the shortest possible time.  

MINI is a joint collaboration of USA and European psychiatrists and 

clinicians. Mental disorders are defined according to the diagnostic criteria of the 

ICD-10 and DSM-5 classifications. The MINI interview used included 

17 diagnostic modules: 

A. Major depressive episode with or without psychotic symptoms 

(current, past), major depressive disorder 

B. Suicidal ideation, self-harm and suicidal behaviour 

C. Episodes of mania and hypomania 

D. Panic disorder 

E. Agoraphobia 

F. Social phobia 

G. Obsessive compulsive disorder 
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H. Post-traumatic stress disorder 

I. Alcohol use disorder / Excessive, harmful drinking 

J. Substance use disorder (Non-alcohol) 

K. Any psychotic disorder and mood disorders with psychotic 

symptoms 

L. Neurotic anorexia 

M. Neurotic bulimia  

MB. Binge-eating disorder 

N. Generalised anxiety disorder 

O. The cause of the disturbance is/is not due to medication, 

psychoactive substances or organic CNS damage (as a diagnostic 

filter implemented in each MINI module) 

P. Antisocial personality disorder 

The MINI interview can be carried out by specially trained interviewers, 

who do not have to be psychiatric professionals. In a study comparing 

a population-based diagnosis of psychiatric disorders between specially trained 

interviewers without medical training and interviewers with appropriate medical 

training, no significant differences were observed. The study concluded that the 

interviewer’s background did not affect the correct use of the mental disorder 

measurement instruments and the diagnosis of mental disorders (Amstadter 

et al., 2010). In addition, the MINI interview has been used successfully in 

population studies in Latvia before. 

Specific training was provided to the 56 interviewers involved in the 

study, during which the interviewers were educated about the aims and 

importance of the study, the prevalence and manifestation of mental disorders, 

and were specifically trained in the use of the MINI instrument. In total, 

10 training sessions/lectures were organised under the guidance of leading 
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Latvian psychiatric specialists, one of which was led by the author of the MINI 

himself, Professor David Sheehan, during his visit to Latvia.  

MINI copyright holders offer already linguistically validated 

questionnaires. Linguistic validation in languages other than English has been 

transferred by the MINI copyright holders to the MAPI Research Trust, 

27 Rue de la Villette, 69003 Lyon, France. The rights to use the translated and 

validated versions of the latest version of MINI (7.0.2) were purchased from the 

copyright holder MAPI Research Trust.  

 

1.2 Sampling method 
 

The target population of the study was the adult population (i.e. over 

18 years of age (inclusive)) in Latvia (including the territorially excluded, the 

poor, the unemployed, persons with disabilities (separate census and data 

analysis on these persons was not carried out, but the methodology of the study 

was designed in such a way that these persons could be included and represented 

in the study sample)).  

Therefore, the target population size, according to the Central Statistical 

Office of the Republic of Latvia (CSO) data for the beginning of 2019 (the 

planning stage of the study), consisted of 1 561 155 people aged 18 and over 

(inclusive); In this context, the prevalence of mental disorders has been shown 

to differ significantly between gender groups (Weinberger et al., 2018; Whiteford 

et al., 2015) and age groups (Alonso et al., 2004; Vrublevska et al., 2017), the 

study population was sampled in age and sex strata.  

Assuming a traditional confidence level (95 %) and margin of error  

(4–5 %), and assuming an expected prevalence of 50 % in the population (since 

the prevalence of many different traits is being studied, rather than a single trait), 

this is the first time a study of this type has been conducted in the country and 

the prevalence of mental health indicators in this target group is unknown, 
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The expected prevalence is traditionally chosen at this 50/50 level), the optimal 

sample size for a cross-sectional study with randomised stratified sampling was 

calculated to be a total of 3595 individuals (1798 women and 1797 men), while 

the minimum sample size required was: 2303 persons ( 1152 women and 

1152 men).  

A stratified multi-stage random sampling method (using the route 

method) was used to select the sample: 

Step 1: Localities were selected according to region and level of 

urbanisation, ensuring appropriate proportions in the sample. From the list of all 

settlements in Latvia, the required number of survey points was determined by 

systematic probability sampling, using the population of the settlements as 

a measure of proportionality. 

Step 2: The required number of respondents to be reached in each locality 

was determined by sampling the households selected according to a defined 

methodology. The number of sampling points in each locality was defined. It was 

assumed that one respondent per selected household would be interviewed. 

Step 3: The interviewer designed the onward route according to the 

conditions of the route method. At the beginning of each route, the starting 

address (street, house and apartment number) was given. In urban areas, the 

address was given in the questionnaire. In municipalities, the starting address 

was chosen by the district coordinator – provided that the address had not been 

chosen as the starting address in any survey for at least one year. From the 

starting address, the subsequent choice of flats/houses was determined by the 

choice step. The choice step in the study was “2”, i.e. an interview had to be 

conducted in every second apartment/house. 

Step 4: In each household selected by the route method, the interviewer 

selected one respondent according to a set methodology. The “Younger Male 

Principle” was used.  
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1.3 Reached sample, non-response 
 

In the initial design, the objective was to secure a sample size of no less 

than 3500 valid interviews involving participants from the designated target 

group. Nonetheless, the progression of the Covid-19 pandemic led to the 

suspension of fieldwork after collecting 2687 valid qualitative interviews. While 

the anticipated sample size required for drawing comprehensive conclusions and 

making valid inferences to the target population was not attained, the minimum 

total sample size of 2303 individuals was successfully reached. In order to be 

able to adequately generalise the results and attribute them to the target 

population, weighting of the data have been used in the analysis of the data 

presented in the study. In order to achieve this sample size, interviewers visited 

a total of 14 506 addresses. After the first visit to technically accessible 

households, valid interviews were obtained from 44.9 % of the respondents, 

which corresponded to the target population of the study. The response rate of 

2687 persons is considered adequate for a cross-sectional study using the 

sampling methodology described above. For example, the 2020 Health 

Behaviour among Latvian Adult Population Survey, which used a similar 

recruitment methodology, achieved a response rate of 48.4 % (Centre for Disease 

Control and Prevention, 2020). 

 

1.4 Description of the data collection process 
 

The fieldwork was carried out between 25.11.2019 and 16.03.2020. One 

interview lasted on average 30.5 minutes. The fieldwork was carried out by 

56 professional interviewers from TNS Latvia, who received training – they were 

specially trained and instructed to perform the work within the framework of the 

specific study, specifically trained in the use of the MINI instrument.  
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Upon arrival at the respondent’s home, the interviewer informed the 

participant about the purpose of the study, the anonymity of the information 

obtained and the right to withdraw from the study. Before the interview, the 

interviewer obtained verbal consent from the participant to participate in 

the study. 

 

1.5 Description of data quality control assurance 
 

The fieldwork process ensured the quality of data collection, following 

the European Society for Opinion and Marketing Research (ESOMAR) 

guidelines. The data collection was carried out in accordance with the European 

Society for Opinion and Marketing Research (ESOMAR) market and social 

research codes and standards, as well as the global data collection standards of 

TNS Latvia. 

During the fieldwork of the survey, SIA “TNS Latvia” regularly carried 

out quality control of the questionnaires (data) in order to prevent interviewer 

errors in time. TNS Latvia repeated telephone contacts and interviews with at 

least 10 % of respondents to check whether their socio-demographic 

characteristics and answers to selected questions on various topics were 

consistent with those recorded in the questionnaires. In total, 426 interviews were 

monitored. 

 

1.6 Statistical data analysis  
 

Data processing was carried out using the International Business 

Machines Corporation’s Statistical Package for the Social Sciences (IBM SPSS) 

Statistics version 23.0.Descriptive statistical methods were used in this study: 

mean or median values for continuous variables, percentages for categorical 

variables and hierarchical multivariate logistic regression models separately for 

female and male populations. Results are presented using odds ratios (OR) with 
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95 % confidence intervals (CI). Results were considered statistically significant 

if the significance level (p) did not exceed 0.05. In order to adequately generalise 

the results to the study population, weighted (by sex, age, place of residence) 

indicators were used in the data analysis. Thus, when comparing the different 

variables studied, the sum of the individual strata may not add up. 
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2 Results 
 

2.1 Characteristics of the study population 
 

The final weighted sample included 2687 respondents (46.1 % (n = 1238) 

men and 53.9 % (n = 1449) women). The mean age of the participants was 

49.9 years (standard deviation (SD) 18.2). The oldest participant was 96 years 

old. The modal age of the participants was 64 years and the median age was 

49 years (interquartile range (IQR) 35–64). In order to adequately generalise the 

results to the study population, weighted (by sex, age, place of residence) 

indicators were used in the data analysis. 

 

2.2 Adjustment of odds ratios for depression and generalised 

anxiety symptoms by basic sociodemographic characteristics 
 

In the first stage of data analysis, binary logistic regression analysis was 

performed to support the need to analyse the associated factors of depression and 

generalised anxiety symptoms separately in the sex groups. Adjusted for all 

socio-demographic characteristics included in the analysis (n = 10) 

simultaneously, gender remains a statistically significant associated factor and 

the odds of clinically significant depressive symptoms are higher in women 

(vs. men, aOR1 1.54 (95 % CI 1.04-2.30), p = 0.03). Accordingly, in the second 

binary logistic regression analysis, all baseline sociodemographic groups were 

predicted to have generalised anxiety disorder symptoms. Similarly, when 

adjusted for all sociodemographic characteristics included in the analysis 

simultaneously, sex remained a statistically significant associated factor for 

generalised anxiety disorder symptoms: the odds of generalised anxiety disorder 

symptoms are higher in women (vs. men, aOR1 1.72 (95 % CI 1.03–2.86), 

p = 0.04). Therefore, further analysis of the study data and identification of 

clinically relevant factors associated with depression and generalised anxiety 

symptoms was performed separately for the sex groups.  
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2.3 Prevalence of clinically significant depressive symptoms  

in the general adult population of Latvia 
 

According to the PHQ-9, 6.4 % (95 % CI 5.8–7.6) of study participants 

had clinically significant depressive symptoms. The prevalence of depressive 

symptoms is statistically significantly higher among women: 7.7 % (95 % CI 

6.4–9.0) of women and 4.8 % (95 % CI 4.2–6.7) of men have clinically 

significant depressive symptoms, p = 0.003. The prevalence of depression 

increases with age: 5.3 % (95 % CI 4.2–6.9) in the 18–44 age group, 6.8 % (95 % 

CI 5.2–8.5) in the 45–64 age group and 7.9 % (95 % CI 6.3–10.0) in the 65+ age 

group, but the difference is not statistically significant (p = 0.09). Table 2.1 

shows a more detailed prevalence of clinically significant depressive symptoms 

in all groups of independent variables analysed in this study.  

 

Table 2.1 

Point prevalence of clinically significant depressive symptoms  

in independent symptom groups 

Independent variables 

Among 

women 
Among men 

Total study 

population 

n % n % n % 

Marital status 

Widow(-er) 36 10.5 5 10.0 41 10.4 

Married but separated or divorced 19 7.7 11 7.6 30 7.7 

Single 15 6.8 20 6.4 35 6.6 

Married/ in a relationship 41 6.4 24 3.3 65 4.7 

Higher education 

Primary/Incomplete Primary  10 26.3 1 5.9 11 20.0 

Basic 9 6.6 16 9.4 25 8.2 

Secondary/secondary professional 65 8.1 30 4.0 95 6.1 

Higher 27 5.7 13 4.3 40 5.1 

Income per month after tax and per family member 

Up to EUR 250  23 8.9 16 7.8 40 8.6 

251–400 EUR  38 7.5 20 6.4 58 7.0 

401–600 EUR 24 9.0 3 1.3 28 5.6 

EUR 601 and over 16 6.5 9 3.1 24 4.5 
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Table 2.1 continued 

Independent variables 

Among 

women 
Among men 

Total study 

population 

n % n % n % 

Personal income after tax of respondents 

Up to EUR 250 28 10.3 16 7.2 44 8.9 

251–400 EUR 43 8.9 15 6.7 58 8.2 

401–600 EUR 16 5.9 7 3.8 23 5.1 

EUR 601 and over 22 6.3 19 3.7 41 4.8 

Type of settlement 

Riga 45 9.5 23 5.3 67 7.4 

City 34 6.3 13 3.1 47 5.0 

Rural 33 7.5 24 6.1 57 6.8 

Children under 18 

No minor children 79 8.5 50 5.7 129 7.1 

1 minor child 22 8.6 7 3.8 29 6.6 

2 minor children 6 3.2 4 3.1 10 3.2 

3 or more minor children 4 5.3 0 0.0 4 3.2 

Lifetime experience of tobacco and nicotine products 

Smoke occasionally or regularly  39 11.3 34 5.8 73 7.9 

Rejected 10 5.7 9 3.6 19 4.5 

Never smoked 63 6.8 16 3.9 79 5.9 

Self-assessment of health 

Bad or rather bad 44 26.7 24 22.4 68 24.9 

Average 48 8.3 28 6.3 76 7.4 

Good and rather good 20 2.8 8 1.2 28 2.0 

GP visits in the last year 

≥ 5 times  49 13.1 12 6.0 61 10.6 

3–4 times 24 7.3 9 3.8 34 6.0 

1–2 times 30 5.5 22 4.6 51 5.0 

Not visited 8 3.9 17 5.2 25 4.7 

Specialist visits in the last year 

≥ 5 times 33 13.9 15 11.1 48 12.8 

3–4 times 25 10.4 3 2.4 28 7.7 

1–2 times 24 4.5 18 5.0 42 4.7 

Not visited 30 6.8 24 3.9 53 5.0 
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Table 2.1 continued 

Independent variables 

Among 

women 
Among men 

Total study 

population 

n % n % n % 

Hospital admissions in the last year 

3 or more times 8 21.6 3 13.6 11 18.6 

1–2 times 30 11.6 15 8.2 44 10.0 

None  74 6.4 43 4.2 117 5.3 

Ambulance calls in the last year 

3 or more times  7 20.0 1 7.1 8 16.3 

1–2 times 27 16.2 12 10.4 39 13.8 

None  77 6.2 47 4.2 125 5.3 

Suicidal ideation. self-harm and suicidal behaviour identified by MINI 

Yes 45 28.8 35 26.9 79 27.7 

None 67 5.2 25 2.3 92 3.8 

Alcohol use disorder in the last year identified by MINI  

Yes 6 10.0 25 8.5 31 8.8 

None 106 7.6 35 3.7 141 6.0 

Substance (non-alcohol) use disorder in the last year identified by MINI 

Yes 11 45.8 3 14.3 14 31.1 

None 101 7.7 57 4.7 157 5.9 

At least one anxiety disorder identified by MINI 

Yes 6 26.1 5 33.3 12 31.6 

None 105 7.4 55 4.5 160 6.0 

At least one eating disorder identified by MINI 

Yes 5 38.5 1 12.5 6 28.6 

None 106 7.4 59 4.8 166 6.2 

Any psychotic disorder during the interview of previously in life identified  

by MINI 

Yes 13 14.9 6 7.8 19 11.6 

None 99 7.3 54 4.7 153 6.1 

Syndromes or symptoms of abnormally elevated mood during the interview or 

previously in life identified by MINI 

Yes 8 22.2 9 17.6 17 19.5 

None 104 7.4 51 4.3 155 6.0 

Antisocial personality disorder by MINI 

Yes 2 33.3 8 14.3 10 16.1 

None 109 7.6 52 4.4 162 6.2 

Generalized Anxiety Disorder on the GAD-7 scale 

Yes 44 61.1 24 72.7 68 64.8 

None  68 4.9 36 3.0 103 4.0 
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In the data analysis of this study and for ease of understanding the results 

of the hierarchical multivariate analysis, the psychiatric disorders identified 

using the MINI interview were presented as follows:  

• “Suicidal ideation, self-harm and suicidal behaviour according to 

MINI results”: the “B” question module “Suicidal ideation, self-harm 

and suicidal behaviour” revealed impairment in the last month before 

the interview; 

• “Alcohol use disorder in the last year identified by MINI”: the 

“I” module “Alcohol use disorders” of the MINI identified a disorder 

in the last 12 months before the interview;  

• “Substance (non-alcohol) use disorders in the last year identified by 

MINI”: the “Psychoactive substance (non-alcohol) use disorders” 

module identified a disorder in the last 12 months before the interview; 

• “At least one anxiety disorder identified by MINI”: this group 

included respondents who were identified as having at least one of 

the following disorders in the MINI diagnostic interview modules: 

“D: Panic disorder” (at interview or in the last 12 months), 

“E: Agoraphobia” (at the time of the interview), “F: Social phobia” 

(in the last month before the interview), “G: Obsessive-compulsive 

disorder” (in the last month before the interview), “H: Post-traumatic 

stress disorder” (in the last month before the interview), 

“N: Generalized anxiety disorder” (in the last 6 months before the 

interview); 

• “At least one eating disorder identified by MINI”: this group 

included respondents with at least one of the following eating 

disorders identified in the MINI diagnostic interview modules: 

“L: Anorexia nervosa” (in the last 3 months before the interview), 

“M: Bulimia nervosa” (in the last 3 months before the interview), 
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“MB: Episodic impulsive overeating disorder” (in the last 3 months 

before the interview); 

• “Any psychotic disorder during the interview of previously in life 

identified by MINI”:: “Any psychotic disorders” at the time of the 

interview or earlier in life, without specifying whether these were 

mood disorders with psychotic symptoms or isolated psychotic 

disorders, as defined by question module “K”.  

• “Syndromes or symptoms of abnormally elevated mood during the 

interview or previously in life identified by MINI”: this group 

included respondents who, according to the module “Manic and 

hypomanic episodes” questions, had a manic episode during the 

interview or in earlier in life, and/or a hypomanic episode now or in 

the past, and/or hypomanic symptoms now or in the past;  

• “Antisocial personality disorder identified MINI”: disorder 

identified in the “Antisocial personality disorder” module of 

interview. 

 

2.4 Factors associated with clinically significant depressive 

symptoms (PHQ-9 ≥ 10) in a female population 
 

A hierarchical multivariable analysis including 3 logistic regression 

models was performed to further assess the potential associations of 

sociodemographic and health-related factors with clinically significant 

depressive symptoms (PHQ-9 ≥ 10).  

The first model analysed proximal factors, or factors theoretically more 

pathophysiologically related to depression. Recent genetic studies exploring the 

concept of shared heritability have found that unipolar depression correlates 

positively (although not always statistically significantly) with all psychiatric 

disorders tested (anorexia nervosa, attention deficit hyperactivity disorder, 
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schizophrenia, autism spectrum disorder, bipolar disorder, obsessive-compulsive 

disorder, anxiety disorders, etc.). A particularly strong genetic correlation was 

found for depression with anxiety disorders (Anttila et al., 2018). Another study 

has shown a strong genetic link between depression and disorders such as anxiety 

disorders, obesity and smoking. Each of these traits confers increased risk for the 

other traits in families, consistent with a positive genetic correlation between 

these phenotypes (Wang, Snieder and Hartman, 2022). Given this genetic 

overlap in risk genes, all psychiatric disorders detected in the study (by the MINI 

or GAD-7 scales) were included in the group of proximal factors. The self-rated 

health status of the respondents was also included in the proximal factors group, 

given that previous Latvian and global studies have shown a strong association 

between depression and self-rated health (Vrublevska et al., 2017a; Rantanen 

et al., 2019). 

The second model included intermediate-level factors: basic 

sociodemographic factors that are more frequently mentioned as important risk 

factors for depression in the international literature. The group of mid-level 

factors included: age, , employment, marital status, education level, personal 

income level and average income per family member. 

In the third model, the following distal factors were matched: type of 

settlement, presence of underage children, smoking experience and frequency of 

use of different health services (GP and specialist visits during the year, 

ambulance calls and hospitalisations in the last year).  

In each subsequent model, only those independent characteristics that 

showed a statistically significant association with clinically significant 

depressive symptoms in terms of odds were retained. 

The results of the univariate analysis in the female population are shown 

in Table 2.2. After adjustment for all proximal factors in the hierarchical analysis, 

in the first model, suicidality identified by the MINI, substance (non-alcohol) use 
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disorders in the past identified by the MINI, eating disorders by MINI, 

generalised anxiety disorder as measured by the GAD-7, and poor and average 

self-rated health remained statistically significant associations with clinically 

significant depressive symptoms in the female population (see Table 2.2). 

 

Table 2.2 

Factors associated with clinically significant depressive symptoms 

(PHQ-9 ≥ 10) in female population in univariate analysis  

and in the first model of hierarchical analysis a, b 

Independent 

variables 
ORa 95 % CI p aOR1b 95 % CI p 

Proximal factors 

Suicidal ideation, self-harm and suicidal behaviour identified by MINI  

Yes vs. No 7.36 4.81–11.27 < 0.001 3.92 2.27–6.76 < 0.001 

Alcohol use disorder in the last year identified by MINI  

Yes vs. No 1.33 0.56–3.19 0.52 0.62 0.19–2.05 0.43 

Substance (non-alcohol) use disorder in the last year identified by MINI 

Yes vs. No 10.50 4.58–24.07 < 0.001 5.83 1.94–17.53 0.002 

At least one anxiety disorder identified by MINI  

Yes vs. No 4.85 1.92–12.25 0.001 0.59 0.14–2.52 0.48 

At least one eating disorder identified by MINI 

Yes vs. No 8.10 2.61–25.13 < 0.001 7.90 1.55–40.30 0.01 

Any psychotic disorder during the interview of previously in life identified  

by MINI 

Yes vs. No 2.20 1.17–4.12 0.01 1.54 0.69–3.47 0.29 

Syndromes or symptoms of abnormally elevated mood during the interview 

or previously in life identified by MINI 

Yes vs. No 3.62 1.61–8.15 0.002 0.92 0.25–3.37 0.90 

Antisocial personality disorder identified by MINI 

Yes vs. No 5.98 1.10–32.36 0.04 8.08 0.99–66.02 0.05 

Generalized Anxiety Disorder identified by GAD-7  

Me vs. No 30.28 17.75–51.68 < 0.001 20.76 10.81–39.88 < 0.001 

Self-assessment of health 

Bad and rather bad 

vs. Good and rather 

Good 

12.21 6.96–21.43 < 0.001 9.20 4.73–17.90 < 0.001 

Average vs. Good 

and rather good 
3.06 1.80–5.22 < 0.001 3.25 1.79–5.91 < 0.001 
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Table 2.2 continued 

Independent variables ORa 95 % CI p aOR1b 95 % CI p 

Mid-level factors 

Age 

45–64 vs. 18–44 1.57 0.96–2.57 0.07 – – – 

≥ 65 vs. 18–44 1.55 0.96–2.51 0.07 – – – 

Ethnicity 

Russian vs. Latvian 1.29 0.84–1.98 0.25 – – – 

Other vs. Latvian 2.21 1.26–3.89 0.006 – – – 

Employment 

Economically inactive vs. 

employed person 
1.84 1.02–3.33 0.04 – – – 

Unemployed vs. employed 

person 
1.92 0.91–4.04 0.08 – – – 

Disabled person, vs. 

employed person 
3.28 1.39–7.71 0.006 – – – 

Non-employed pensioner 

vs. employed person 
1.70 1.07–2.70 0.03 – – – 

Marital status 

Widower vs. Married/In 

a Relationship 
1.70 1.07–2.72 0.03 – – – 

Married but 

separated/divorced vs. 

Married/ in a partnership 

1.20 0.68–2.11 0.53 – – – 

Single vs. married/in 

partnership 
1.08 0.59–1.97 0.81 – – – 

Higher education 

Primary/Incomplete 

Primary vs. Higher 
2.10 1.14–3.86 0.02 – – – 

Secondary/ Professional 

Secondary vs. Higher 
1.47 0.92–2.34 0.10 – – – 

Income per month after tax and per family member 

Up to €250 vs. EUR 601 

and more 
1.46 0.75–2.85 0.26 – – – 

251–400 EUR vs. 601 EUR 

and more 
1.19 0.65–2.19 0.57 – – – 

401–600 601 EUR and 

over 
1.48 0.77–2.87 0.24 – – – 

  



 

35 

 

Table 2.2 continued 

Independent variable ORa 95 % CI p aOR1b 95 % CI p 

Mid-level factors 

Personal income after tax of respondents 

Up to €250 vs. EUR 601 and 

more 
1.64 0.91–2.93 0.10 – – – 

251–400 EUR vs. 601 EUR 

and more 
1.42 0.84–2.41 0.19 – – – 

401–600 601 EUR and over 0.90 0.46–1.76 0.77 – – – 

Distal factors 

Type of settlement 

Riga vs. Rural 1.29 0.81–2.06 0.28 – – – 

City vs. Rural 0.83 0.50–1.36 0.46 – – – 

Children under 18 

2 and more vs. no minor 

children  
0.45 0.23–0.86 0.02 – – – 

1 child vs. no minor children 1.01 0.62–1.66 0.96 – – – 

Lifetime experience of tobacco and nicotine products 

Smoke now and then or 

regularly vs. never smoked 
1.73 1.14–2.64 0.01 – – – 

Rejection vs. Never smoked 0.83 0.42–1.65 0.59 – – – 

GP visits in the last year  

≥ 5 times vs. not visited 3.48 1.64–7.38 0.001 – – – 

3–4 times a year vs. not 

visited 
1.85 0.83–4.12 0.13 – – – 

1–2 times a year vs. not 

visited 
1.33 0.61–2.90 0.48 – – – 

Specialist visits in the last year  

≥ 5 times vs. not visited 2.26 1.34–3.81 0.002 – – – 

3–4 times a year vs. not 

visited 
1.62 0.93–2.83 0.09 – – – 

1–2 times a year vs. not 

visited 
0.66 0.38–1.15 0.14 – – – 

Hospital admissions in the last year 

3 or more times vs. none 3.98 1.75–9.06 0.001 – – – 

1–2 times vs. none  1.90 1.21–2.98 0.005 – – – 

Ambulance calls in the last year 

3 or more times vs. none 4.07 1.75–9.47 0.001 – – – 

1–2 times vs. none 2.91 1.81–4.66 < 0.001 – – – 

a OR: unadjusted odds ratio; b aOR1: odds ratio in the first model, adjusted by proximal 

factors 
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In the final (third) model of the hierarchical analysis, after adjustment for 

proximal, intermediate and distal factors (see Table 2.3), clinically significant 

depressive symptoms in the female population were associated with six proximal 

factors: suicidal ideation, self-harm and suicidal behaviour according to MINI 

(vs. no such disorders, aOR 3.86 (95 % CI 2.15–6.95), p < 0.001), Substance 

(non-alcohol) Use Disorders in the last year identified by MINI (vs. no such 

disorder, aOR 6.19 (95 % CI 1.88–20.38), p = 0.003), at least one eating disorder 

identified by MINI (vs. no eating disorder, aOR 11.24 (95 % CI 1.98–63.76), 

p = 0.006), generalised anxiety disorder identified by GAD-7 scale (vs. no 

generalised anxiety disorder, aOR 24.25 (95 % CI 11.91–49.39), p < 0.001. Also 

poor and rather poor self-rated health (vs. good and rather good, aOR 7.38 (95 % 

CI 3.31–16.47), p < 0.001) and average self-rated health (vs. good and rather 

good, aOR 3.10 (95 % CI 1.57–6.11), p < 0.001) maintained their statistically 

significant association with a higher odds ratio for depression among women. 

Among the mid-level factors, in the third model of the hierarchical analysis, 

belonging to the ethnic minority remained significantly associated with the 

highest odds of clinically significant depression (vs. Latvian, aOR 3.06 (95 % CI 

1.49–6.28), p = 0.002) and female economically inactive status (vs. employed, 

aOR 4.01 (95 % CI 1.50–10.71), p = 0.006). Among the distal factors, 

hospitalisation in the last year with a frequency of 1–2 times was statistically 

significantly associated with the highest odds ratio of clinically significant 

depressive symptomatology (vs. none, aOR 2.10 (95 % CI 1.06–4.17), p = 0.03). 

As well, in the final model of analysis, women with 2 or more minor children 

had statistically significantly lower odds of suffering from depression (vs. no 

minor children, aOR 0.35 (95 % CI 0.12–0.98), p = 0.04). 
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Table 2.3 

Factors associated with clinically significant depressive symptoms  

(PHQ-9 ≥ 10) in female population in the second and third models  

of hierarchical analysis c, d 

Independent 

variables 
aOR2c 95 % CI p aOR3d 95 % CI p 

Proximal factors 

Suicidal ideation, self-harm and suicidal behaviour identified by MINI 

Yes vs. No 3.48 1.87–6.48 < 0.001 3.86 2.15–6.95 < 0.001 

Alcohol use disorder in the last year identified by MINI 

Yes vs. No – – – – – – 

Substance (non-alcohol) use disorder in the last year identified by MINI 

Yes vs. No 6.12 1.91–19.63 0.002 6.19 1.88–20.38 0.003 

At least one anxiety disorder identified by MINI  

Yes vs. No – – – – – – 

At least one eating disorder identified by MINI 

Yes vs. No 9.73 1.79–52.91 0.008 11.24 1.98–63.76 0.006 

Any psychotic disorder during the interview of previously in life identified by 

MINI 

Yes vs. No – – – – – – 

Syndromes or symptoms of abnormally elevated mood during the interview or 

previously in life identified by MINI 

Yes vs. No – – – – – – 

Antisocial personality disorder identified by MINI 

Yes vs. No – – – – – – 

Generalized Anxiety Disorder identified by GAD-7 scale 

Me vs. No 26.25 12.92–53.33 < 0.001 24.25 11.91–49.39 < 0.001 

Self-assessment of health 

Bad and rather 

bad vs. Good 
8.39 3.66–19.24 < 0.001 7.38 3.31–16.47 < 0.001 

Average vs. Good 2.82 1.41–5.65 0.003 3.10 1.57–6.11 0.001 

Mid-level factors 

Age 

45–64 vs. 18–44 1.06 0.31–3.61 0.92 – – – 

≥ 65 vs. 18–44 1.32 0.62–2.84 0.47 – – – 

Ethnicity 

Russian vs. 

Latvian 
1.40 0.80–2.46 0.24 1.25 0.69–2.27 0.45 

Other vs. Latvian 2.39 1.09–5.23 0.03 3.06 1.49–6.28 0.002 
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Table 2.3 continued 

Independent variable aOR2c 95 % CI p aOR3d 95 % CI p 

Employment 

Economically inactive vs. 

employed person 
3.55 1.32–9.53 0.01 4.01 1.50–10.71 0.006 

Unemployed vs. 

employed person 
1.89 0.61–5.87 0.27 1.60 0.53–4.83 0.41 

Disabled person vs. 

employed person 
1.30 0.34–4.89 0.70 1.17 0.31–4.37 0.81 

Non-employed pensioner 

vs. employed person 
1.60 0.54–4.75 0.40 1.32 0.59–2.97 0.50 

Marital status 

Widower vs. Married/In a 

Relationship 
1.48 0.66–3.32 0.34 – – – 

Married but 

separated/divorced vs. 

Married/ in a partnership 

1.09 0.49–2.43 0.83 – – – 

Single vs. married/in 

partnership 
1.38 0.62–3.09 0.43 – – – 

Higher education 

Primary/Incomplete 

Primary vs. Higher 
1.24 0.48–3.18 0.66 – – – 

Secondary/Professional 

secondary vs. Higher 
1.61 0.83–3.13 0.16 – – – 

Income per month after tax per family member 

Up to €250 vs. EUR 601 

and more 
0.80 0.28–2.30 0.68 – – – 

251–400 EUR vs. 601 

EUR and more 
0.59 0.22–1.61 0.30 – – – 

401–600 601 EUR and 

over 
1.72 0.69–4.28 0.25 – – – 

Personal income after tax of respondents 

Up to €250 vs. EUR 601 

and more 
0.46 0.15–1.44 0.18 0.46 0.18–1.18 0.10 

251–400 EUR vs. 601 

EUR and more 
0.56 0.20–1.52 0.25 0.58 0.25–1.31 0.19 

401–600 601 EUR and 

over 
0.37 0.14–0.99 0.05 0.66 0.29–1.53 0.34 

Distal factors 

Type of settlement 

Riga vs. Rural – – – 1.47 0.75–2.87 0.26 

City vs. Rural – – – 0.89 0.46–1.72 0.73 
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Table 2.3 continued 

Independent variable aOR2c 95 % CI p aOR3d 95 % CI p 

Distal factors 

Children under 18 

2 and more vs. no minor 

children  
– – – 0.35 0.12–0.98 0.04 

1 child vs. no minor 

children 
– – – 0.80 0.38–1.70 0.56 

Lifetime experience of tobacco and nicotine products 

Smoke now and then or 

regularly vs. never 

smoked 

– – – 1.74 0.95–3.20 0.07 

Rejection vs. Never 

smoked 
– – – 0.52 0.20–1.35 0.18 

GP visits in the last year  

≥ 5 times vs. not visited – – – 2.69 0.94–7.69 0.06 

3–4 times a year vs. not 

visited 
– – – 1.77 0.61–5.18 0.29 

1–2 times a year vs. not 

visited 
– – – 2.44 0.88–6.76 0.08 

Specialist visits in the last year 

≥ 5 times vs. not visited – – – 0.90 0.41–1.95 0.79 

3–4 times a year vs. not 

visited 
– – – 0.83 0.38–1.81 0.64 

1–2 times a year vs. not 

visited 
– – – 0.60 0.29–1.21 0.15 

Hospital admissions in the last year 

3 or more times vs. none – – – 2.21 0.68–7.12 0.19 

1–2 times vs. none  – – – 0.76 0.38–1.51 0.43 

NMPD calls in the last year  

3 or more times vs. none – – – 0.87 0.24–3.15 0.83 

1–2 times vs. none – – – 2.10 1.06–4.17 0.03 

c aOR2: odds ratio in the second model, adjusted by proximal and intermediate factors;  
d aOR3: odds ratio in the third model, adjusted for proximal, intermediate and distal factors 

 

2.5 Factors associated with clinically significant depressive 

symptoms (PHQ-9 ≥ 10) in a male population 
 

The results of the univariate analysis in the male population are shown in 

Table 2.4. After adjusting by all proximal factors in the hierarchical analysis, in 

the first model, suicidality identified by the MINI, antisocial personality disorder, 
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generalised anxiety disorder identified by the GAD-7 scale, and poor and average 

self-rated health remained statistically significant associations with clinically 

significant depressive symptoms in the male population (see Table 2.4). 

 
Table 2.4  

Factors associated with clinically significant depressive symptoms 

(PHQ-9 ≥ 10) in male population in univariate analysis and  

in the first model of hierarchical analysis a, b 

Independent 

variables 
ORa 95 % CI p aORb 95 % CI p 

Proximal factors 

Suicidal ideation, self-harm and suicidal behaviour identified by MINI 

Yes vs. No 15.54 8.94–27.02 < 0.001 4.59 2.18–9.63 < 0.001 

Alcohol use disorder in the last year identified by MINI 

Yes vs. No 2.38 1.40–4.06 0.001 1.43 0.70–2.91 0.32 

Substance (non-alcohol) use disorder in the last year identified by MINI 

Yes vs. No 4.01 1.22–13.16 0.02 1.22 0.19–7.71 0.84 

At least one anxiety disorder identified by MINI  

Yes vs. No 11.81 3.95–35.31 < 0.001 1.39 0.25–7.87 0.71 

At least one eating disorder identified by MINI 

Yes vs. No 2.38 0.24–23.19 0.45 0.95 0.03–27.97 0.98 

Any psychotic disorder during the interview of previously in life identified by 

MINI 

Yes vs. No 1.72 0.72–4.14 0.22 0.84 0.21–3.33 0.80 

Syndromes or symptoms of abnormally elevated mood during the interview or 

previously in life identified by MINI 

Yes vs. No 4.49 2.05–9.85 < 0.001 3.22 0.97–10.68 0.05 

Antisocial personality disorder identified by MINI 

Yes vs. No 3.57 1.60–7.94 0.002 5.62 2.02–15.64 0.001 

Generalized Anxiety Disorder identified by GAD-7 scale 

Me vs. No 88.51 38.52–203.38 < 0.001 30.26 10.02–91.42 < 0.001 

Self-assessment of health 

Bad and rather bad 

vs. Good and rather 

good 

25.23 10.89–58.45 < 0.001 21.02 7.65–57.75 < 0.001 

Average vs. Good 

and rather good 
5.95 2.67–13.28 < 0.001 6.36 2.52–16.00 < 0.001 
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Table 2.4 continued 

Independent variables ORa 95 % CI p aORb 95 % CI p 

Mid-level factors 

Age 

45–64 vs. 18–44 0.93 0.51–1.68 0.81 – – – 

≥ 65 vs. 18–44 1.25 0.63–2.48 0.52 – – – 

Ethnicity 

Russian vs. Latvian 0.93 0.53–1.63 0.80 – – – 

Other vs. Latvian 0.56 0.17–1.91 0.36 – – – 

Employment 

Economically inactive vs. 

employed person 
1.34 0.43–4.20 0.61 – – – 

Unemployed vs. employed 

person 
2.33 1.09–4.99 0.03 – – – 

Disabled person vs. employed 

person 
2.23 0.82–6.09 0.12 – – – 

Non-employed pensioner vs. 

employed person 
1.51 0.78–2.94 0.22 – – – 

Marital status 

Widower vs. married/in 

partnership 
3.28 1.19–9.01 0.02 – – – 

Married but separated/divorced 

vs. Married/ in a partnership 
2.56 1.24–5.32 0.01 – – – 

Single vs. married/in partnership 2.02 1.09–3.72 0.02 – – – 

Higher education 

Primary/Incomplete Primary vs. 

Higher 
2.17 1.02–4.58 0.04 – – – 

Secondary / secondary 

Professional vs. Higher 
0.93 0.48–1.81 0.84 – – – 

Income per month after tax and per family member 

Up to €250 vs. EUR 601 and 

more 
2.82 1.21–6.59 0.02 – – – 

251–400 EUR vs. 601 EUR and 

more 
2.27 1.003–5.13 0.05 – – – 

EUR 401–600 vs. 601 EUR and 

more 
0.49 1.14–1.74 0.27 – – – 

Personal income after tax of respondents 

Up to €250 vs. EUR 601 and 

more 

2.06 1.04–4.07 0.04 – – – 

251–400 EUR vs. 601 EUR and 

more 

1.89 0.94–3.79 0.07 – – – 

EUR 401–600 vs. 601 EUR and 

more 

1.01 0.42–2.47 0.98 – – – 
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Table 2.4 continued 

Independent variables ORa 95 % CI p aORb 95 % CI p 

Distal factors 

Type of settlement 

Riga vs. Rural 0.85 0.47–1.54 0.60 – – – 

City vs. Rural 0.49 0.25–0.98 0.04 – – – 

Children under 18 

2 and more vs. no minor 

children  
0.35 0.12–1.03 0.06 – – – 

1 child vs. no minor 

children 
0.64 0.28–1.45 0.28 – – – 

Lifetime experience of tobacco and nicotine products 

Smoke now and then or 

regularly vs. never 

smoked 

1.50 0.82–2.74 0.19 – – – 

Rejection vs. Never 

smoked 
0.94 0.42–2.14 0.89 – – – 

GP visits in the last year  

≥ 5 times vs. not visited 1.17 0.55–2.52 0.68 – – – 

3–4 times a year vs. not 

visited 
0.76 0.33–1.72 0.51 – – – 

1–2 times a year vs. not 

visited 
0.89 0.46–1.71 0.72 – – – 

Specialist visits in the last year  

≥ 5 times vs. not visited 3.05 1.55–6.01 0.001 – – – 

3–4 times a year vs. not 

visited 
0.70 0.22–2.18 0.54 – – – 

1–2 times a year vs. not 

visited 
1.29 0.69–2.41 0.43 – – – 

Hospital admissions in the last year 

3 or more times vs. none 3.32 0.89–12.41 0.07 – – – 

1–2 times vs. none  2.03 1.10–3.76 0.02 – – – 

Ambulance calls in the last year 

3 or more times vs. none 0.85 0.05–14.23 0.91 – – – 

1–2 times vs. none 2.61 1.34–5.07 0.005 – – – 

a OR: unadjusted odds ratio; b aOR1: odds ratio in the first model, adjusted by proximal 

factors 

 

In the final model of the hierarchical analysis (see Table 2.5), clinically 

significant depressive symptoms in the male population were statistically 

significantly associated with five proximal factors: suicidal ideation, self-harm 
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and suicidal behaviour according to the MINI results (vs. no these disorders, aOR 

5.56 (95 % CI 2.51–12.34), p < 0.001), antisocial personality disorder identified 

by MINI (vs. no such disorder, aOR 7.89 (95 % CI 2.63–23.62), p < 0.001), and 

generalised anxiety disorder on the GAD-7 scale (vs. no generalised anxiety 

disorder, aOR 52.29 (95 % CI 15.84–172.66), p < 0.001). Also poor/rather poor 

self-rated health (vs. good and rather good, aOR 29.76 (95 % CI 9.74–90.91), 

p < 0.001) and average self-rated health (vs. good and rather good, aOR 7.53 

(95 % CI 2.76–20.56), p < 0.001) maintained their statistically significant 

association with a higher odds ratio of depression among men. Among the 

intermediate-level factors, none retained a statistically significant association 

with higher odds of clinically significant depression in the third model of the 

hierarchical analysis. Among the distal factors, living in urban areas of Latvia 

was statistically significantly associated with lower odds of clinically significant 

depressive symptoms (vs. rural areas, aOR 0.25 (95 % CI 0.09–0.67), p = 0.006). 

 

Table 2.5 

Factors associated with clinically significant depressive symptoms  

(PHQ-9 ≥ 10) in male population in models 2 and 3  

of hierarchical analysis c, d 

Independent 

variables 
OR2c 95 % CI p aOR3d 95 % CI p 

Proximal factors 

Suicidal ideation, self-harm and suicidal behaviour identified by MINI 

Yes vs. No 7.59 3.70–15.57 < 0.001 5.56 2.51–12.34 < 0.001 

Alcohol use disorder in the last year identified by MINI 

Yes vs. No – – – – – – 

Substance (non-alcohol) use disorder in the last year identified by MINI 

Yes vs. No – – – – – – 

At least one anxiety disorder identified by MINI  

Yes vs. No – – – – – – 

At least one eating disorder identified by MINI 

Yes vs. No – – – – – – 
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Table 2.5 continued 

Independent 

variables 
OR2c 95 % CI p aOR3d 95 % CI p 

Proximal factors 

Any psychotic disorder during the interview of previously in life identified  

by MINI 

Yes vs. No – – – – – – 

Syndromes or symptoms of abnormally elevated mood during the interview or 

previously in life identified by MINI 

Yes vs. No – – – – – – 

Antisocial personality disorder identified by MINI 

Yes vs. No 7.28 3.02–17.52 < 0.001 7.89 2.63–23.62 < 0.001 

Generalized Anxiety Disorder identified by GAD-7 scale 

Me vs. No Not possible to calculate 52.29 15.84–172.66 < 0.001 

Self-assessment of health 

Bad and rather bad 

vs. Good and rather 

good 

19.54 6.96–54.86 < 0.001 29.76 9.74–90.91 < 0.001 

Average vs. Good 

and rather good 
1.81 0.75–4.36 0.19 7.53 2.76–20.56 < 0.001 

Mid-level factors 

Age 

45–64 vs. 18–44 0.83 0.31–2.19 0.70 – – – 

≥ 65 vs. 18–44 0.65 0.10–4.34 0.65 – – – 

Ethnicity 

Russian vs. Latvian 0.67 0.33–1.33 0.25 – – – 

Other vs. Latvian 0.34 0.10–1.20 0.09 – – – 

Employment 

Economically 

inactive vs. 

employed person 

1.41 0.27–7.38 0.69 – – – 

Unemployed vs. 

employed person 
0.98 0.25–3.75 0.97 – – – 

Disabled person vs. 

employed person 
0.39 0.09–1.65 0.20 – – – 

Non-employed 

pensioner vs. 

employed person 

1.65 0.31–8.75 0.56 – – – 
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Table 2.5 continued 

Independent variables OR2c 95 % CI p aOR3d 95 % CI p 

Mid-level factors 

Marital status 

Widower vs. married/in 

partnership 
2.23 0.76–6.54 0.14 – – – 

Married but 

separated/divorced vs. 

Married/ in a partnership 

1.05 0.40–2.74 0.93 – – – 

Single vs. married/in 

partnership 
1.18 0.48–2.86 0.72 – – – 

Higher education 

Primary/Incomplete 

Primary vs. Higher 
1.81 0.71–4.60 0.21 – – – 

Secondary/Professional 

secondary vs. Higher 
0.79 0.36–1.76 0.57 – – – 

Income per month after tax per family member 

Up to €250 vs. EUR 601 

and more 
1.32 0.33–5.27 0.70 – – – 

251–400 EUR vs. 601 EUR 

and more 
1.11 0.34–3.66 0.86 – – – 

EUR 401–600 vs. 601 EUR 

and more 
1.05 0.32–3.39 0.94 – – – 

Personal income after tax of respondents 

Up to €250 vs. EUR 601 

and more 
0.88 0.21–3.72 0.86 – – – 

251–400 EUR vs. 601 EUR 

and more 
0.94 0.26–3.45 0.93 – – – 

EUR 401–600 vs. 601 EUR 

and more 
1.04 0.31–3.44 0.95 – – – 

Distal factors 

Type of settlement 

Riga vs. Rural – – – 0.92 0.41–2.09 0.85 

City vs. Rural – – – 0.25 0.09–0.67 0.006 

Children under 18 

2 and more vs. no minor 

children  
– – – 0.20 0.03–1.14 0.07 

1 child vs. no minor 

children 
– – – 0.97 0.33–2.87 0.96 
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Table 2.5 continued 

Independent variables OR2c 95 % CI p aOR3d 95 % CI p 

Distal factors 

Lifetime experience of tobacco and nicotine products 

Smoke now and then or 

regularly vs. never 

smoked 

– – – 0.58 0.24–1.40 0.23 

Rejection vs. Never 

smoked 
– – – 0.66 0.23–1.87 0.43 

GP visits in the last year  

≥ 5 times vs. not visited – – – 0.83 0.23–2.93 0.77 

3–4 times a year vs. not 

visited 
– – – 0.53 0.14–1.92 0.33 

1–2 times a year vs. not 

visited 
– – – 1.54 0.58–4.08 0.38 

Specialist visits in the last year  

≥ 5 times vs. not visited – – – 1.64 0.53–5.05 0.39 

3–4 times a year vs. not 

visited 
– – – 0.30 0.04–1.63 0.15 

1–2 times a year vs. not 

visited 
– – – 1.19 0.50–2.85 0.70 

Hospital admissions in the last year  

3 or more times vs. none – – – 2.56 0.34–19.00 0.36 

1–2 times vs. none  – – – 0.84 0.30–2.40 0.75 

Ambulance calls in the last year  

3 or more times vs. none – – – 0.41 0.02–10.01 0.58 

1–2 times vs. none – – – 1.71 0.55–5.32 0.35 

c aOR2: odds ratio in the second model, adjusted by proximal and intermediate factors;  
d aOR3: odds ratio in the third model, adjusted for proximal, intermediate and distal factors 

 

2.6 Prevalence of generalised anxiety disorder (GAD-7 ≥ 10)  

in the general Latvian adult population 
 

The prevalence of symptoms of generalised anxiety disorder according to 

the GAD-7 (≥ 10 points) in the Latvian population was 3.9 % (95 % CI 3.2–4.6). 

The point prevalence of symptoms of generalised anxiety disorder is statistically 

significantly higher among women (4.9 % (95 % CI 3.8–5.9)) than among men 

(2.7 % (95 % CI 2.0–3.8)), p = 0.004. No statistically significant difference was 

found between age groups (p = 0.6). The detailed prevalence of generalised 
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anxiety symptoms in all independent trait groups analysed in this study is 

presented in Table 2.6. 

 

Table 2.6 

Prevalence of the generalized anxiety disorder symptom score  

in sex and independent trait groups 

Independent variables 

Among 

women 
Among men 

Total for both 

sexes 

n % n % n % 

Age 

18–44 y.o. 30 5.5 18 3.0 48 4.2 

45–64 y.o. 24 5.0 12 2.8 36 3.9 

65 g.v. and older 17 4.0 3 1.4 21 3.3 

Ethnicity 

Latvian 39 4.6 20 2.7 9 3.7 

Russian 26 5.5 11 2.7 37 4.2 

Cite  6 4.4 3 3.1 59 3.9 

Employment 

Economically inactive (on parental 

leave. unpaid worker in a family 

business) 

9 4.9 2 2.9 11 4.3 

Unemployed 8 8.2 5 4.5 14 6.7 

Disabled person 4 8.5 4 6.8 8 7.6 

Non-employed pensioner 17 3.8 2 0.8 19 2.7 

Employed person 34 5.1 19 2.5 53 3.7 

Marital status 

Widow(er) 17 5.0 1 2.0 18 4.6 

Married but separated/divorced 14 5.7 7 4.9 21 5.4 

Single 11 4.9 11 3.5 22 4.1 

Married/ in a relationship 30 4.7 14 1.9 44 3.2 

Higher education 

Primary/Incomplete Primary  7 18.4 0 0.0 7 12.7 

Basic 8 5.8 7 4.1 14 4.6 

Secondary/Professional secondary  36 4.5 16 2.1 52 3.4 

Higher 21 4.4 11 3.6 32 4.1 

Income per month after tax per family member 

Up to EUR 250  14 5.4 10 4.8 24 5.2 

251–400 EUR  23 4.5 12 3.8 35 4.3 

401–600 EUR 17 6.3 0 0.0 17 3.4 

EUR 601 and over 10 4.0 5 1.7 15 2.8 
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Table 2.6 continued 

Independent variables 

Among 

women 
Among men 

Total for both 

sexes 

n % n % n % 

Personal income after tax of respondents 

Up to EUR 250 17 6.3 10 4.5 27 5.5 

251–400 EUR 27 5.6 5 2.2 32 4.5 

401–600 EUR 10 3.7 3 1.6 14 3.1 

EUR 601 and over 16 4.6 13 2.5 29 3.4 

Type of settlement 

Riga 25 5.3 12 2.8 37 4.1 

City 25 4.7 8 1.9 33 3.5 

Rural 21 4.8 14 3.5 35 4.2 

Children under 18 

No minor children 39 4.2 24 2.7 63 3.5 

1 minor child 24 9.4 5 2.7 29 6.6 

2 minor children 6 3.2 4 3.1 10 3.2 

3 or more minor children 3 3.9 0 0.0 3 2.4 

Lifetime experience of tobacco and nicotine products 

Smoke occasionally or regularly  30 8.7 24 4.1 54 5.8 

Rejected 9 5.1 4 1.6 13 3.1 

Never smoked 33 3.6 6 1.5 39 2.9 

Self-assessment of health 

Bad or quite bad 23 13.9 12 11.2 35 12.9 

Medium 29 5.0 15 3.4 44 4.3 

Good and quite good 19 2.7 6 0.9 26 1.9 

GP visits in the last year 

≥ 5 times  28 7.5 2 1.0 30 5.2 

3–4 times 21 6.4 10 4.2 31 5.5 

1–2 times 17 3.1 8 1.7 25 2.5 

Not visited 6 2.9 13 4.0 19 3.6 

Specialist visits in the last year 

≥ 5 times 21 8.8 9 6.7 30 8.0 

3–4 times 23 9.6 2 1.6 25 6.8 

1–2 times 15 2.8 8 2.2 23 2.6 

Not visited 12 2.7 14 2.3 26 2.5 

Hospital admissions in the last year 

3 or more times 3 8.1 0 0.0 3 5.2 

1–2 times 25 9.7 11 6.1 37 8.4 

None  43 3.7 22 2.1 65 3.0 
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Table 2.6 continued 

Independent variables 
Among women Among men 

Total for both 

sexes 

n % n % n % 

NMPD calls in the last year 

3 or more times  6 17.1 0 0.0 6 12.2 

1–2 times 16 9.6 4 3.5 20 7.1 

None  50 4.0 29 2.6 79 3.4 

Suicidal ideation. self-harm and suicidal behaviour identified by MINI 

Yes 30 19.4 26 20.0 56 19.6 

None 41 3.2 8 0.7 49 2.0 

Alcohol use disorder in the last year identified by MINI 

Yes 5 8.3 17 5.8 22 6.2 

None 67 4.8 17 1.8 83 3.6 

Substance (non-alcohol) use disorder in the last year identified by MINI 

Yes 6 25.0 3 14.3 9 20.0 

None 66 4.6 31 2.5 96 3.6 

Episode of major depression during the interview or earlier in life identified  

by MINI 

Yes 23 18.1 12 18.5 35 18.2 

None 48 3.6 22 1.9 70 2.8 

At least one eating disorder identified by MINI 

Yes 2 15.4 1 12.5 3 14.3 

None 69 4.8 33 2.7 102 3.8 

Any psychotic disorder during the interview of previously in life identified  

by MINI 

Yes 12 13.8 3 3.9 15 9.1 

None 60 4.4 31 2.7 90 3.6 

Syndromes or symptoms of abnormally elevated mood during the interview  

or previously in life identified by MINI 

Yes 11 31.4 4 7.8 16 18.4 

None 60 4.2 29 2.4 89 3.4 

Antisocial personality disorder by MINI 

Yes 1 16.7 0 0.0 1 1.6 

None 71 4.9 34 2.9 104 4.0 

Clinically significant symptoms of depression on the PHQ-9 

Yes 44 39.3 24 40.0 68 39.8 

None  28 2.1 9 0.8 37 1.5 
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2.7 Associated factors of generalised anxiety disorder symptoms 

(GAD-7 ≥ 10) in female population 
 

A hierarchical multivariable analysis including 3 logistic regression 

models was performed to assess in more detail the possible associations of 

sociodemographic and health-related factors with generalised anxiety disorder 

symptoms (GAD-7 ≥ 10).  

The first model analysed proximal factors, or factors that have 

a theoretically pathophysiologically stronger link to generalised anxiety. Given 

the previously mentioned concept of shared heritability for anxiety disorders 

with other psychiatric disorders (Anttila et al., 2018; Wang, Snieder and 

Hartman, 2022) and the overlap of risk genes, all psychiatric disorders detected 

in the study (by MINI interview or PHQ-9 scale) were included in the group of 

proximal factors. Self-rated health was also included in the proximal factors 

group, taking into account the demonstrated association of both anxiety disorders 

and depression with self-rated health (Kjeldsberg et al., 2022). 

The second model included intermediate-level factors: basic 

sociodemographic factors, which are more frequently cited in the international 

literature as significant risk factors for generalised anxiety disorder. The group 

of mid-level factors included: age, employment, marital status, education level, 

personal income level and sum of income per family member. Given that among 

men with diagnosed generalised anxiety disorder there were no respondents who 

answered that their family had a monthly income per family member of “€ 401–

600”, the income per family member groups were defined differently in the 

following analysis compared to the regression analysis on depressive symptoms. 

The groups for this independent variable were defined as “up to 250 €/month”, 

“251–400 €/month” and “401 €/month and more”. 
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In the third model, the following distal factors were matched: type of 

settlement, presence of underage children, smoking experience and frequency of 

use of different health services (GP and specialist visits during the year, 

ambulance calls and hospital admissions in the last year). Similarly, among men 

with generalised anxiety symptoms, there were no respondents with 3 or more 

hospitalisations in a year and this variable was also grouped differently from the 

grouping for the regression analysis of depressive symptoms. Accordingly, “not 

hospitalized once during the year”, “1 time per year”, “2 or more times per year” 

in regression analysis for both women and men. However, when analysing the 

frequency of ambulance calls during the year, it was found that among men there 

were also no respondents with 3 or more calls, so this independent variable was 

grouped differently (“No ambulance calls” vs. “1 or more times”) in the 

regression analysis for men only, since among women it was the frequency of 

3 or more ambulance calls per year that stood out as statistically significant in 

the analysis. In each subsequent model, only those independent characteristics 

that showed a statistically significant association with clinically significant 

depressive symptoms, expressed as odds ratios, were retained. 

The results of the univariate analysis are presented in Table 2.7. After 

adjusting for all independent characteristics included in the group of proximal 

factors, suicidal ideation and behaviour identified by MINI, syndromes or 

symptoms of abnormally elevated mood at interview or earlier in life on the 

MINI, and clinically significant depressive symptoms on the PHQ-9 scale 

maintained statistically significant associations with the highest odds ratios of 

generalised anxiety disorder in the female population (see Table 2.7).  
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Table 2.7 

Factors associated with generalised anxiety disorder symptoms  

(GAD-7 ≥ 10) in a female population in univariate and  

hierarchical analyses in the first model a, b 

Independent 

variables 
ORa 95 % CI p aORb 95 % CI p 

Proximal factors 

Suicidal ideation, self-harm and suicidal behaviour identified by MINI  

Yes vs. No 7.32 4.42–12.12 < 0.001 2.06 1.08–3.93 0.03 

Alcohol use disorder in the last year identified by MINI 

Yes vs. No 1.73 0.66–4.55 0.26 0.88 0.26–2.98 0.83 

Substance (non-alcohol) use disorder in the last year identified by MINI 

Yes vs. No 6.69 2.56–17.52 < 0.001 2.13 0.65–7.00 0.21 

Episode of major depression during the interview or earlier in life identified by 

MINI  

Yes vs. No 5.87 3.45–10.02 < 0.001 1.61 0.80–3.20 0.18 

At least one eating disorder identified by MINI 

Yes vs. No 4.05 0.93–17.58 0.06 1.07 1.18–6.47 0.94 

Any psychotic disorder during the interview of previously in life identified by 

MINI 

Yes vs. No 3.45 1.77–6.71 < 0.001 2.24 0.96–5.20 0.06 

Syndromes or symptoms of abnormally elevated mood during the interview or 

previously in life identified by MINI 

Yes vs. No 10.56 5.00–22.32 < 0.001 7.24 2.59–20.27 < 0.001 

Antisocial personality disorder identified by MINI 

Yes vs. No 3.09 0.31–30.92 0.34 0.71 0.05–9.40 0.80 

Clinically significant symptoms of depression on the PHQ-9 scale 

Me vs. No 30.28 17.75–51.68 < 0.001 17.66 9.22–33.84 < 0.001 

Self-assessment of health 

Bad and rather bad vs. 

Good or rather good 
5.79 3.09–10.87 < 0.001 1.66 0.75–3.67 0.21 

Medium vs. Good or 

rather good 
1.85 1.03–3.32 0.04 1.11 0.56–2.21 0.76 

Mid-level factors 

Age 

45–64 vs. 18–44 0.89 0.51–1.54 0.68 – – – 

≥ 65 vs. 18–44 0.72 0.39–1.32 0.29 – – – 

Ethnicity 

Russian vs. Latvian 1.20 0.72–1.99 0.48 – – – 

Other vs. Latvian 0.91 0.37–2.21 0.84 – – – 
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Table 2.7 continued 

Independent variables ORa 95 % CI p aORb 95 % CI p 

Mid-level factors 

Employment 

Economically inactive vs. 

employed person 
0.97 0.46–2.06 0.94 – – – 

Unemployed vs. employed 

person 
1.71 0.77–3.80 0.19 – – – 

Disabled person vs. 

employed person 
1.72 0.58–5.14 0.33 – – – 

Non-employed pensioner vs. 

employed person 
0.72 0.40–1.31 0.29 – – – 

Marital status 

Widower vs. Married/In a 

relationship 
1.09 0.60–2.01 0.77 – – – 

Married but 

separated/divorced vs. 

Married/ in a partnership 

1.19 0.62–2.30 0.60 – – – 

Single vs. married/in 

partnership 
1.02 0.50–2.08 0.96 – – – 

Higher education 

Primary/Incomplete Primary 

vs. Higher 
1.91 0.96–3.82 0.07 – – – 

Secondary/Professional 

secondary vs. Higher 
0.99 0.57–1.72 0.98 – – – 

Income per month after tax per family member 

Up to €250 vs. 401 EUR and 

more 
1.06 0.55–2.05 0.87 – – – 

251–400 EUR vs. 401 EUR 

and more 
0.87 0.49–1.54 0.63 – – – 

Personal income after tax of respondents 

Up to €250 vs. EUR 601 and 

more 
1.44 0.72–2.91 0.30 – – – 

251–400 EUR vs. 601 EUR 

and more 
1.23 0.65–2.33 0.52 – – – 

EUR 401–600 vs. 601 EUR 

and more 
0.82 0.37–1.83 0.63 – – – 

Distal factors 

Type of settlement 

Riga vs. Rural 1.11 0.61–2.00 0.74 – – – 

City vs. Rural 0.98 0.54–1.76 0.94 – – – 
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Table 2.7 continued 

Independent variables ORa 95 % CI p aORb 95 % CI p 

Distal factors 

Children under 18 

2 and more vs. no minor 

children  
0.73 0.34–1.57 0.42 – – – 

1 child vs. no minor 

children 
2.34 1.38–3.96 0.002 – – – 

Lifetime experience of tobacco and nicotine products 

Smoke now and then or 

regularly vs. never 

smoked 

2.62 1.57–4.37 < 0.001 – – – 

Rejection vs. Never 

smoked 
1.45 0.68–3.12 0.34 – – – 

GP visits in the last year  

≥ 5 times vs. not visited 2.70 1.09–6.68 0.03 – – – 

3–4 times a year vs. not 

visited 
2.32 0.92–5.88 0.08 – – – 

1–2 times a year vs. not 

visited 
1.06 0.41–2.74 0.91 – – – 

Specialist visits in the last year  

≥ 5 times vs. not visited 3.40 1.65–6.97 0.001 – – – 

3–4 times a year vs. not 

visited 
3.68 1.81–7.48 < 0.001 – – – 

1–2 times a year vs. not 

visited 
1.01 0.47–2.18 0.97 – – – 

Hospital admissions in the last year 

2 or more times vs. none 3.49 1.78–6.84 < 0.001 – – – 

1 time vs. none  2.30 1.27–4.16 0.006 – – – 

Ambulance calls in the last year 

3 or more times vs. none 4.85 1.92–12.30 0.001 – – – 

1–2 times vs. none 2.47 1.36–4.47 0.003 – – – 

a OR: unadjusted odds ratio; b aOR1: odds ratio in the first model, adjusted by proximal 

factors 

 

In the final model of the hierarchical analysis (see Table 2.8), generalised 

anxiety symptoms in the female population were associated with three proximal 

factors: suicidal ideation, self-harm and suicidal behaviour according to the 

MINI results (vs. absence of these disorders, aOR 3.10 (95 % CI 1.57–6.14), 

p = 0.001), syndromes or symptoms of abnormally elevated mood during the 
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interview or earlier in life identified by MINI (vs. no such disorder, aOR 9.39 

(95 % CI 2.96–29.76), p < 0.001) and clinically significant depressive symptoms 

on the PHQ-9 scale (vs. no depression, aOR 24.43 (95 % CI 12.46-47.88), 

p < 0.001). Among the mid-level factors in the second model of the hierarchical 

analysis, after adjusting for proximal and mid-level factors, non-employed retiree 

status was statistically significantly associated with the lowest odds of 

generalised anxiety disorder (vs. employed person, aOR 0.18 (95 % CI 0.04–

0.88), p = 0.03), but in the third model of the analysis this factor did not retain 

its statistically significant role as a protective factor. Among the distal factors, in 

the third model of the hierarchical analysis, the following factors maintained 

a statistically significant association with higher odds of generalised anxiety in 

the female population: having one minor child (vs. no minor children, aOR 3.63 

(95 % CI 1.65–8.00), p = 0.001), having seen a specialist 3–4 times in the last 

year (vs. no visits, aOR 4.39 (95 % CI 1.65–11.66), p = 0.003) and ≥ 5 times a 

year (vs. no visits in a year, aOR 3.24 (95 % CI 1.14–9.23), p = 0.03), and 

ambulance calls 3 or more times in the last year (vs. no visits, aOR 4.21 (95 % 

CI 1.14–15.45), p = 0.03). 

 

Table 2.8 

Factors associated with generalised anxiety disorder symptoms  

(GAD-7 ≥ 10) in female population in models 2 and 3  

of hierarchical analysis c, d 

Independent variables aORc 95 % CI p aORd 95 % CI p 

Proximal factors 

Suicidal ideation, self-harm and suicidal behaviour identified by MINI 

Yes vs. No 2.60 1.25–5.40 0.01 3.10 1.57–6.14 0.001 

Alcohol use disorder in the last year identified by MINI 

Yes vs. No – – – – – – 

Substance (non-alcohol) use disorder in the last year identified by MINI 

Yes vs. No – – – – – – 

Episode of major depression during the interview or earlier in life identified by 

MINI 

Yes vs. No – – – – – – 
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Table 2.8 continued 

Independent variables aORc 95 % CI p aORd 95 % CI P 

Proximal factors 

At least one eating disorder identified by MINI 

Yes vs. No – – – – – – 

Any psychotic disorder during the interview of previously in life identified by 

MINI 

Yes vs. No – – – – – – 

Syndromes or symptoms of abnormally elevated mood during the interview or 

previously in life identified by MINI 

Yes vs. No 10.61 3.35–33.64 < 0.001 9.39 2.96–29.76 < 0.001 

Antisocial personality disorder identified by MINI 

Yes vs. No – – – – – – 

Clinically significant symptoms of depression on the PHQ-9 scale 

Me vs. No 38.95 19.25–78.79 < 0.001 24.43 12.46–47.88 < 0.001 

Self-assessment of health 

Bad and rather bad vs. 

Good and rather good 
– – – – – – 

Medium vs. Good and 

rather good 
– – – – – – 

Mid-level factors 

Age 

45–64 vs. 18–44 0.43 0.18–1.03 0.06 – – – 

≥ 65 vs. 18–44 0.92 0.18–4.69 0.92 – – – 

Ethnicity 

Russian vs. Latvian 0.92 0.46–1.81 0.80 – – – 

Other vs. Latvian 0.45 0.13–1.58 0.21 – – – 

Employment 

Economically inactive 

vs. employed person 
0.46 0.15–1.41 0.17 0.51 0.19–1.36 0.18 

Unemployed vs. 

employed person 
0.44 0.10–1.91 0.27 1.10 0.37–3.26 0.86 

Disabled person. long-

term disabled vs. 

employed person 

0.64 0.14–3.00 0.57 0.89 0.21–3.71 0.87 

Non-employed 

pensioner vs. employed 

person 

0.18 0.04–0.88 0.03 0.60 0.24–1.47 0.26 
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Table 2.8 continued 

Independent variables aORc 95 % CI p aORd 95 % CI p 

Mid-level factors 

Marital status 

Widower vs. Married/In a 

Patrimonial Relationship 
1.62 0.56–4.71 0.37 – – – 

Married but 

separated/divorced vs. 

Married/ in a partnership 

1.96 0.74–5.16 0.17 – – – 

Single vs. married/in 

partnership 
0.55 0.20–1.49 0.24 – – – 

Higher education 

Primary/Incomplete 

Primary vs. Higher 
1.06 0.38–2.98 0.91 – – – 

Secondary/ Professional 

secondary vs. Higher 
0.57 0.27–1.20 0.14 – – – 

Income per month after tax and per family member 

Up to €250 vs. 401 EUR 

and more 
0.86 0.31–2.36 0.76 – – – 

251–400 EUR vs. 401 EUR 

and more 
0.74 0.27–2.03 0.56 – – – 

Personal income after tax of respondents 

Up to €250 vs. EUR 601 

and more 
1.81 0.48–6.83 0.38 – – – 

251–400 EUR vs. 601 EUR 

and more 
2.78 0.89–8.67 0.08 – – – 

EUR 401–600 vs. 601 EUR 

and more 
1.58 0.56–4.43 0.39 – – – 

Distal factors 

Type of settlement 

Riga vs. Rural – – – 0.65 0.30–1.39 0.27 

City vs. Rural – – – 0.84 0.39–1.83 0.66 

Children under 18 

2 and more vs. no minor 

children  
– – – 1.57 0.58–4.25 0.38 

1 child vs. no minor 

children 
– – – 3.63 1.65–8.00 0.001 

Lifetime experience of tobacco and nicotine products 

Smoke now and then or 

regularly vs. never smoked 
– – – 1.93 0.96–3.85 0.06 

Rejection vs. Never smoked – – – 1.20 0.45–3.21 0.72 
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Table 2.8 continued 

Independent variables aORc 95 % CI p aORd 95 % CI p 

Distal factors 

GP visits in the last year  

≥ 5 times vs. not visited – – – 0.95 0.26–3.49 0.94 

3–4 times a year vs. not 

visited 
– – – 1.75 0.51–6.08 0.38 

1–2 times a year vs. not 

visited 
– – – 1.11 0.32–3.84 0.86 

Specialist visits in the last year  

≥ 5 times vs. not visited – – – 3.24 1.14–9.23 0.03 

3–4 times a year vs. not 

visited 
– – – 4.39 1.65–11.66 0.003 

1–2 times a year vs. not 

visited 
– – – 1.41 0.54–3.68 0.48 

Hospital admissions in the last year 

3 or more times vs. none – – – 1.65 0.62–4.42 0.32 

1–2 times vs. none  – – – 2.13 0.97–4.65 0.06 

Ambulance calls in the last year 

3 or more times vs. none – – – 4.21 1.14–15.45 0.03 

1–2 times vs. none – – – 1.62 0.74–3.58 0.23 

c aOR2: odds ratio in the second model, adjusted by proximal and intermediate factors;  
d aOR3: odds ratio in the third model, adjusted for proximal, intermediate and distal factors 
 

2.8 Associated factors of generalised anxiety disorder symptoms 

(GAD-7 ≥ 10) in male population 
 

The results of the univariate analysis in the male population are 

presented in Table 2.9. In the first model of the hierarchical analysis, after 

adjustment for all proximal factors, statistically significantly higher odds ratios 

for generalised anxiety symptoms were observed for men with suicidal ideation, 

self-harm and suicidal behaviour according to the MINI interview, and for men 

with clinically significant depressive symptoms according to the PHQ-9 self-

rating scale (see Table 2.9). Given that there were no men in the study who were 

simultaneously diagnosed with generalised anxiety disorder and antisocial 

personality disorder, the odds ratio for generalised anxiety disorder could not be 

calculated in the regression analysis.  
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Table 2.9 

Factors associated with generalised anxiety disorder symptoms  

(GAD-7 ≥ 10) in male population in univariate analysis and  

in the first model of hierarchical analysis a,b 

Independent 

variables 
ORa 95 % CI p aORb 95 % CI p 

Proximal factors 

Suicidal ideation, self-harm and suicidal behaviour identified by MINI 

Yes vs. No 34.20 15.04–77.77 < 0.001 12.88 4.63–35.83 < 0.001 

Alcohol use disorder in the last year identified by MINI  

Yes vs. No 3.40 1.71–6.79 0.001 1.98 0.69–5.69 0.20 

Substance (non-alcohol) use disorder in the last year identified by MINI 

Yes vs. No 6.37 1.77–22.97 0.005 4.49 0.73–27.49 0.10 

 Episode of major depression during the interview or earlier in life identified 

 by MINI 

Yes vs. No 11.63 5.42–24.94 < 0.001 1.90 0.55–6.57 0.31 

At least one eating disorder identified by MINI 

Yes vs. No 4.42 0.45–43.49 0.20 3.15 0.03–365.09 0.63 

Any psychotic disorder during the interview of previously in life identified by 

MINI 

Yes vs. No 1.45 0.43–4.94 0.55 0.56 0.07–4.21 0.57 

Syndromes or symptoms of abnormally elevated mood during the interview  

or previously in life identified by MINI 

Yes vs. No 3.65 1.27–10.49 0.01 0.70 0.14–3.55 0.67 

Antisocial personality disorder identified by MINI 

Yes vs. No Can’t work it out 

Clinically significant symptoms of depression on the PHQ-9 scale 

Me vs. No 88.51 38.52–203.38 < 0.001 38.75 12.84–116.97 < 0.001 

Self-assessment of health 

Bad and rather bad 

vs. Good and rather 

good 

14.02 5.18–37.94 < 0.001 1.71 0.41–7.10 0.46 

Medium vs. Good 

and rather good 
3.98 1.55–10.22 0.004 1.79 0.52–6.14 0.35 
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Table 2.9 continued 

Independent variables aORc 95 % CI p aORd 95 % CI p 

Mid-level factors 

Age 

45–64 vs. 18–44 0.93 0.44–1.94 0.84 – – – 

≥ 65 vs. 18–44 0.50 0.15–1.64 0.26 – – – 

Ethnicity 

Russian vs. Latvian 1.02 0.48–2.15 0.96 – – – 

Other vs. Latvian 1.17 0.34–4.03 0.80 – – – 

Employment 

Economically inactive vs. 

employed person 
1.34 0.34–5.33 0.67 – – – 

Unemployed vs. employed 

person 
1.96 0.74–5.17 0.18 – – – 

Disabled person vs. employed 

person 
3.12 1.07–9.05 0.04 – – – 

Non-employed pensioner vs. 

employed person 
0.31 0.07–1.38 0.12 – – – 

Marital status 

Widower vs. Married/In 

a Patrimonial Relationship 
0.72 0.06–7.97 0.79 – – – 

Married but separated/divorced 

vs. Married/ in a partnership 
2.67 1.07–6.66 0.03 – – – 

Single vs. married/in partnership 1.89 0.86–4.19 0.11 – – – 

Higher education 

Primary/Incomplete Primary vs. 

Higher 
1.00 0.37–2.66 0.99 – – – 

Secondary/Professional 

secondary vs. Higher 
0.59 0.27–1.29 0.19 – – – 

Income per month after tax per family member 

Up to €250 vs. 401 EUR and 

more 
4.84 1.67–14.03 0.004 – – – 

251–400 EUR vs. 401 EUR and 

more 
3.71 1.32–10.43 0.01 – – – 

Personal income after tax of respondents 

Up to €250 vs. EUR 601 and 

more 
1.78 0.77–4.14 0.18 – – – 

251–400 EUR vs. 601 EUR and 

more 
0.95 0.35–2.63 0.93 – – – 

EUR 401–600 vs. 601 EUR and 

more 
0.74 0.22–2.45 0.62 – – – 
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Table 2.9 continued 

Independent variables ORa 95 % CI p aORb 95 % CI p 

Distal factors 

Type of settlement 

Riga vs. Rural 0.76 0.34–1.68 0.49 – – – 

City vs. Rural 0.55 0.23–1.32 0.18 – – – 

Children under 18 

2 and more vs. no minor 

children  
0.94 0.34–2.64 0.91 – – – 

1 child vs. no minor children 1.11 0.43–2.86 0.82 – – – 

Lifetime experience of tobacco and nicotine products 

Smoke now and then or 

regularly vs. never smoked 
2.80 1.14–6.90 0.02 – – – 

Rejection vs. Never smoked 1.02 0.28–3.74 0.97 – – – 

GP visits in the last year  

≥ 5 times vs. not visited 0.30 0.07–1.20 0.09 – – – 

3–4 times a year vs. not visited 1.10 0.47–2.55 0.83 – – – 

1–2 times a year vs. not visited 0.44 0.18–1.06 0.07 – – – 

Specialist visits in the last year  

≥ 5 times vs. not visited 2.98 1.25–7.08 0.01 – – – 

3–4 times a year vs. not visited 0.85 0.22–3.32 0.81 – – – 

1–2 times a year vs. not visited 1.00 0.42–2.39 0.99 – – – 

Hospital admissions in the last year  

2 or more times vs. none 1.91 0.48–7.65 0.36 – – – 

1 time vs. none  3.09 1.40–6.81 0.005 – – – 

Ambulance calls in the last year  

Yes vs. Not 1.22 0.43–3.47 0.71 – – – 

a OR: unadjusted odds ratio; b aOR1: adjusted odds ratio in the first model 

 

In the final model of the hierarchical analysis (see Table 2.10), 

generalised anxiety symptoms in the male population were significantly 

associated with two proximal factors: suicidal ideation, self-harm and suicidal 

behaviour according to the MINI results (vs. no such disorder, aOR 14.73 (95 % 

CI 4.56–47.61), p < 0.001) and clinically significant depressive symptoms on the 

PHQ-9 scale (vs. no clinically significant depression, aOR 130.28 (95 % CI 

30.60–554.68), p < 0.001). Among the mid-level factors in the final (third model) 

of the hierarchical analysis, primary school/incomplete primary or basic 
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education was significantly associated with lower odds of generalised anxiety 

symptoms (vs. higher education, aOR 0.12 (95 % CI 0.02–0.79), p = 0.03).  

Among the distal factors, in the third model of the hierarchical analysis, 

the following factors remained statistically significantly associated with higher 

odds of generalised anxiety in the male population: smoking tobacco and 

nicotine-containing products episodically or regularly (vs. never smoked, aOR 

6.77 (95 % CI 1.50–30.49), p = 0.01) and visiting the GP 3–4 times in the last 

year (vs. no visits in a year, aOR 6.49 (95 % CI 1.08–38.91), p = 0.04).  

 

Table 2.10 

Factors associated with generalised anxiety disorder symptoms  

(GAD-7 ≥ 10) in male population in models 2 and 3  

of hierarchical analysis c, d 

Independent 

variables 
aORc 95 % CI p aORd 95 % CI p 

Proximal factors 

Suicidal ideation, self-harm and suicidal behaviour identified by MINI 

Yes vs. No 22.33 4.96–100.47 < 0.001 14.73 4.56–47.61 < 0.001 

Alcohol use disorder in the last year after identified by MINI  

Yes vs. No – – – – – – 

Substance (non-alcohol) use disorder in the last year identified by MINI 

Yes vs. No – – – – – – 

Episode of major depression during the interview or earlier in life identified by 

MINI 

Yes vs. No – – – – – – 

At least one eating disorder identified by MINI 

Yes vs. No – – – – – – 

Any psychotic disorder during the interview of previously in life identified by 

MINI 

Yes vs. No – – – – – – 

Syndromes or symptoms of abnormally elevated mood during the interview or 

previously in life identified by MINI 

Yes vs. No – – – – – – 

Antisocial personality disorder post-MINI 

Yes vs. No – – – – – – 
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Table 2.10 continued 

Independent 

variables 
aORc 95 % CI p aORd 95 % CI p 

Proximal factors 

Clinically significant symptoms of depression on the PHQ-9 scale 

Me vs. No 103.80 24.04–448.24 < 0.001 130.28 30.60–554.68 < 0.001 

Self-assessment of health 

Bad and rather bad 

vs. Good 
– – – – – – 

Medium vs. Good – – – – – – 

Mid-level factors 

Age 

45–64 vs. 18–44 1.07 0.19–5.99 0.94 – – – 

≥ 65 vs. 18–44 3.83 0.07–212.48 0.51 – – – 

Ethnicity 

Russian vs. Latvian 1.66 0.38–7.26 0.50 – – – 

Other vs. Latvian 3.83 0.52–28.45 0.19 – – – 

Employment 

Economically 

inactive vs. 

employed person 

7.06 0.41–120.88 0.18 – – – 

Unemployed vs. 

employed person 
0.74 0.08–6.47 0.79 – – – 

Disabled person, 

long-term disabled 

vs. employed 

person 

3.88 0.40–37.56 0.24 – – – 

Non-employed 

pensioner vs. 

employed person 

0.08 0.001–5.80 0.24 – – – 

Marital status 

Widower vs. 

Married/In 

a Patrimonial 

Relationship 

0.27 0.01–12.48 0.50 – – – 

Married but 

separated/divorced 

vs. Married/ in 

a partnership 

0.94 0.11–7.74 0.96 – – – 

Single vs. 

married/in 

partnership 

1.26 0.20–7.95 0.81 – – – 
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Table 2.10 continued 

Independent variables aORc 95 % CI p aORd 95 % CI p 

Mid-level factors 

Higher education 

Primary/Incomplete 

Primary vs. Higher 
1.0 0.01–0.88 0.04 0.12 0.02–0.79 0.03 

Secondary Professional 

secondary vs. Higher 
0.42 0.10–1.82 0.24 0.42 0.10–1.81 0.24 

Income per month after tax per family member 

Up to €250 vs. 401 EUR 

and more 
6.73 0.64–70.68 0.11 – – – 

251–400 EUR vs. 401 

EUR and more 
3.92 0.65–23.74 0.14 – – – 

Personal income after tax of respondents 

Up to €250 vs. EUR 601 

and more 
0.22 0.01–3.33 0.27 – – – 

251–400 EUR vs. 601 

EUR and more 
0.73 0.07–7.69 0.79 – – – 

EUR 401–600 vs. 601 

EUR and more 
0.84 0.06–12.09 0.90 – – – 

Distal factors 

Type of settlement 

Riga vs. Rural – – – 0.43 0.12–1.53 0.19 

City vs. Rural – – – 0.73 0.19–2.88 0.66 

Children under 18 

2 and more vs. no minor 

children  
– – – 4.34 0.79–23.74 0.09 

1 child vs. no minor 

children 
– – – 2.83 0.65–12.67 0.16 

Lifetime experience of tobacco and nicotine products 

Smoke now and then or 

regularly vs. never 

smoked 

– – – 6.77 1.50–30.49 0.01 

Rejection vs. Never 

smoked 
– – – 3.19 0.56–18.12 0.19 

GP visits in the last year  

≥ 5 times vs. not visited – – – 0.15 0.01–1.45 0.10 

3–4 times a year vs. not 

visited 
– – – 6.49 1.08–38.91 0.04 

1–2 times a year vs. not 

visited 
– – – 0.88 0.20–3.78 0.86 
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Table 2.10 continued 

Independent variables aORc 95 % CI p aORd 95 % CI p 

Distal factors 

Specialist visits in the last year  

≥ 5 times vs. not visited – – – 2.80 0.56–14.02 0.21 

3–4 times a year vs. not 

visited 
– – – 0.32 0.03–3.57 0.35 

1–2 times a year vs. not 

visited 
– – – 0.44 0.11–1.80 0.26 

Hospital admissions in the last year  

2 or more times vs. none – – – 0.96 0.09–10.32 0.97 

1 time vs. none  – – – 4.05 0.95–17.30 0.06 

Ambulance calls in the last year  

And vs. have not been – – – 0.38 0.06–2.57 0.32 

c aOR2: odds ratio in the second model, adjusted for proximal and intermediate factors; 
d aOR3: odds ratio in the third model, adjusted for proximal, intermediate and distal factors 
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3 Discussion  
 

3.1 Prevalence of clinically significant symptoms of depression 

and generalised anxiety disorder in the general population  
 

The Thesis provides updated information on the prevalence of depression 

in Latvia, which has not been measured for more than 10 years, and supplements 

it with an in-depth and detailed analysis of the sociodemographic factors 

associated with this disorder. One of the key principles of good research is 

reproducibility, which means that the results of a study can be confirmed by 

repeating the study using the same or similar methodology (Reproducibility and 

Replicability in Science, 2019). Thus, the results of the current study, which was 

conducted in a representative sample of the population, can be compared with 

previous epidemiological studies conducted with a similar methodology.  

The prevalence of depressive disorders (6.4 %) is in line with the overall 

prevalence of depressive disorders (6.38 %) reported by other European 

countries (Arias-de la Torre et al., 2021) and the results of a previous 

epidemiological study in Latvia, where the prevalence of depression score was 

6.7 % (E. Rancāns et al., 2014). The overall pooled point prevalence of 

depression from the 68 studies pooled in the meta-analysis (19 of them conducted 

in Europe) is 12.9 % (Lim et al., 2018) is higher compared to our results. 

However, as concluded in the above meta-analysis, there is a large heterogeneity 

between the reported results: statistically significant differences in prevalence 

rates were found depending on the instruments used, the human development 

index of the country of the study and the year of publication.  

There are no data on the prevalence of anxiety disorders in the Latvian 

population, as no screening for symptoms or generalised anxiety disorders has 

been carried out in the general population. The current study provides 

information on the prevalence of clinically significant symptoms of generalised 

anxiety disorder in Latvia, as well as an in-depth analysis of associated  
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sex-specific sociodemographic and health-related factors. The only Latvian data 

on the prevalence of generalised anxiety disorder among primary care patients 

were published in 2018 (Ivanovs et al., 2018). The point prevalence of 

generalised anxiety disorder in the primary care population according to the 

GAD-7 screening results was 10.1 %, but given the higher prevalence of 

generalised anxiety disorder in primary care patients (Roy-Byrne and Wagner, 

2004), this result cannot be extrapolated to the general population in Latvia. 

Another Latvian study published in 2022 assessed anxiety in the general 

population during a COVID-19 emergency by means of a web-based survey, and 

found that 15.2 % of participants had significant anxiety, but as anxiety was 

assessed during a pandemic emergency, this result cannot be extrapolated to the 

general population under normal conditions either (Vrublevska, Perepjolkina, 

et al., 2022). In addition, a different methodological approach (online survey) 

and diagnostic tool (State-Trait Anxiety Inventory) were used and the data from 

the two studies cannot be accurately compared.  

The point prevalence of generalised anxiety disorder symptoms found in 

the thesis study (3.9 %) is consistent with published data on the average 

prevalence of subthreshold generalised anxiety disorder in the general population 

(4.4 %) according to a systematic review of epidemiological studies in Europe 

and North America (Haller et al., 2014). Our findings exhibit a minor disparity 

when contrasted with the outcomes of a Chinese cross-sectional study conducted 

by Yu and colleagues, which employed a comparable methodology. In their 

research, they identified a point prevalence of 5.3 % for generalized anxiety 

disorder within the general population (Yu, S. Singh, et al., 2018). 
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3.2 Gender differences in the prevalence of clinically significant 

symptoms of depression and generalised anxiety disorder 
 

Depression was significantly more prevalent among women than men, 

according to the study. Moreover, when adjusted for all 10 main socio-

demographic characteristics analysed, female sex remained significantly 

associated with higher odds ratios for depressive symptoms. Similar conclusions 

were reached in a recently published population-based study analysing data from 

respondents in 27 European countries (Arias-de la Torre et al., 2021). The 

authors found a similar trend: the prevalence of depression was higher in women 

(7.74 %) than in men (4.89 %), with similar gender differences in all countries 

included, except Finland and Croatia. In a previous study in Latvia, the odds ratio 

for depression was twice as high in women as in men (E. Rancāns et al., 2014). 

The study also found that symptoms of generalised anxiety disorder were 

significantly more prevalent among women: this trend has also been observed in 

other epidemiological studies in the general population (McLean et al., 2011). 

But, for example, among primary care patients in the UK, the prevalence of 

anxiety in women was almost twice that in men (Martín-Merino et al., 2009). 

 

3.3 Universal gender-specific associations of generalised anxiety 

and depressive symptoms 
 

In the current study, the only factor that was statistically significantly 

associated with both clinically significant depressive symptoms and generalised 

anxiety symptoms in women and men was suicidality defined by the MINI 

interview: suicidal behaviour, self-harm and suicidal ideation. Suicide and 

suicidal behaviour are a significant and pressing problem worldwide: 

approximately 700 000 people die by suicide every year. It is the fourth leading 

cause of death among 15–29 year olds worldwide. According to WHO, 

703 000 people committed suicide in 2019. The global age-standardised suicide 
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rate was 9.0 per 100 000 population in 2019. These rates ranged from fewer than 

two suicide deaths per 100 000 to more than 80 per 100 000 population, 

depending on the country. In our country, the age-standardised suicide rate is 

16.1 per 100 000 people, which is higher than the global and European rate 

(10.5 per 100 000) (World Health Organization, 2021). In the global literature, 

there is evidence that the majority of people who later commit suicide have seen 

a doctor or mental health professional in the 12 months before their death 

(Luoma, Martin, and Pearson, 2002). This highlights the need for training of 

health professionals and the development of algorithms to enhance the ability of 

health workers to identify people at risk. Depression, like substance use disorders 

and psychotic disorders, is a well-studied and known risk factor for suicide 

(Bertolote et al., 2004; Darvishi et al., 2015; Ferrari et al., 2013), but anxiety 

disorders and generalised anxiety disorder are relatively less frequently 

mentioned as suicide risk indicators in the global literature. According to 

available data, suicides associated with anxiety disorders accounted for 6 % of 

the outpatient population (Bertolote et al., 2004). According to a previous study 

of Latvian primary care patients in 2015, the presence of any anxiety disorder 

was statistically significantly associated with increased odds of suicidality in the 

primary care population (Renemane, Kivite-Urtane and Rancans, 2021).  

In both female and male populations, clinically significant depressive 

symptoms on the PHQ-9 increased the odds of generalised anxiety disorder, and 

vice versa: the presence of generalised anxiety disorder symptoms increased the 

odds ratio of clinically significant depression. This is in line with the global 

literature on the strong aetiopathogenetic link and frequent comorbidity of these 

disorders (Saha et al., 2021). In patients with a major depressive episode, 

coexisting anxiety symptoms (or “anxious-depressive states”) increase the 

severity of depression, impair functional impairment, quality of life and increase 

economic burden (Culpepper, 2016).  
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Given the cross-sectional study design, we cannot conclusively conclude 

on causality and specify whether suicidality contributes to the development of 

depression and generalised anxiety or vice versa. What should be considered 

from the perspective of a health care practitioner is that suicidal behaviour, 

clinically significant depression and generalised anxiety symptoms have been 

shown in the Latvian general population to be three psychiatric disorders that are 

statistically significantly associated with each other in both sexes, but that 

suicidal behaviour or ideation was found to be associated with higher odds ratios 

of depression in the male population in particular than in the female population 

(aOR 5.56 vs. 3.86) and significantly higher odds ratios for generalised anxiety 

symptoms (aOR 14.73 vs. 3.10). Of particular note, among men with generalised 

anxiety disorder, 72.2 % of respondents also had depression (aOR 130.28), 

whereas among women this association was slightly less pronounced: 61.1 % of 

women with symptoms of generalised anxiety disorder also had symptoms of 

depression (aOR of clinically significant depression 24.43). A recent meta-

analysis of studies showed that women have a higher risk of (non-fatal) suicide 

attempts (OR 1.96) and men a higher risk of suicide death (HR 2.50) (Miranda-

Mendizabal et al., 2019). The data from our study should be interpreted with 

caution, given the very wide confidence interval for the odds ratios of depression 

in relation to generalised anxiety in the male population, but it is worth testing in 

follow-up studies the hypothesis that it is symptoms of generalised anxiety that 

are more strongly associated with suicidal behaviour in men and that it is 

symptoms of tension, nervousness, worry and anxiety that might serve as a better 

indicator for the early recognition of suicidality risk in men.  

Professionals should therefore be appropriately trained to pay particular attention 

to symptoms of anxiety, nervousness, tension in men, which may be masking 

symptoms of depression and may be a precursor to suicidality.  
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3.4 Gender-specific associated factor for depressive symptoms 
 

Two previous Latvian epidemiological studies (E. Rancāns et al., 2014; 

Vrublevska et al., 2017) also found that poor health status is a predictive factor 

for depression. In our study, poor subjective self-rated health status was 

associated with current clinically significant depressive symptoms in both sexes, 

but in men it was associated with 29.76 times higher odds of depression 

compared with subjectively healthy men. When interpreting these results, it 

should be noted that the confidence interval for the estimated odds was quite 

wide. Because of the small number of male respondents in the group with good 

self-rated health (n = 8), several alternative logistic regression estimates were 

performed, combining groups of respondents with good/average self-rated health 

for comparison with respondents with poor self-rated health, and respondents 

with average/poor self-rated health with respondents with good self-rated health, 

but in all alternative estimates the confidence interval for the estimated odds 

remained wide, suggesting that no categorical conclusions can be drawn about 

the importance of self-rated health for men and that further information is 

needed. At the same time, for women, the association was less pronounced, with 

poor subjectively assessed health increasing the odds of depression by only 

7.38 times the conventional confidence interval. Due to the cross-sectional 

design of the study, it is not possible to draw conclusions about causality or to 

clearly infer which pattern of associations between depression and poor health 

assessment is dominant. According to the available studies, individuals with pre-

existing physical illness and poor health self-esteem are at higher risk of 

depression (Rantanen et al., 2019), but depression per se can also worsen 

subjective health ratings due to low self-esteem and depressed mood, which are 

key symptoms of major depression. In addition, objectively presenting somatic 

disorders increase the risk of depression, which in turn increases the likelihood 
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of these somatic disorders becoming chronic and worsens their course (Moussavi 

et al., 2007). 

 

3.5 Generalized anxiety disorder is a gender-specific  

associated factor 
 

In both male and female populations, generalised anxiety symptoms were 

associated with more frequent use of healthcare services. In the male population, 

higher odds of generalised anxiety disorder were found in the group of people 

with 3–4 visits to a GP in the last year, while in the female population, higher 

odds of generalised anxiety disorder were found in the group of people with 3 or 

more ambulance calls in the last year, as well as more frequent visits to specialist 

doctors. In the group of women with 3–4 visits to specialist-doctors in the last 

year, the odds ratio for depression was 4.39, while in the group of women with 5 

or more visits to specialist-doctors it was 3.24. In Germany, Berger et al., found 

that patients with generalised anxiety disorder were significantly more likely to 

have been referred to a general practitioner and to a specialist during the year 

than a matched control group. People with generalised anxiety disorder were 

more likely to consult a GP for sleep disorders, digestive disorders and substance 

use disorders than for anxiety symptoms (Berger et al., 2009). Other studies also 

confirm that people with generalised anxiety disorder are more likely to present 

to primary care with complaints of somatic illnesses and symptoms, pain and 

sleep disturbances than with complaints of anxiety (Wittchen et al., 2002). 

Yu et al., A cross-sectional study in China examined the association of 

generalised anxiety disorder (GAD-7 score ≥ 10) with self-reported healthcare 

utilisation in the past 6 months. Respondents with generalised anxiety disorder 

reported significantly lower health-related quality of life and higher healthcare 

utilisation than the control group: higher total number of visits to healthcare 
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providers, emergency calls and hospital admissions (Yu, S. S. Singh, 

et al., 2018). 

Although Wittchen et al., already found an association between 

depression and generalised anxiety disorder with high rates of primary care use 

in 2002, it should be highlighted that this study also found that laboratory test 

requests, prescription renewals and follow-up/check-up visits were less frequent 

in primary care patients with generalised anxiety disorder compared with other 

primary care patients. This finding is risky to interpret unequivocally, but it could 

suggest that although people with generalised anxiety disorder are more likely to 

attend their first GP appointments, they are less likely to engage in additional 

testing, medication or follow-up visits. This could suggest that generalised 

anxiety may be associated with a high, but not necessarily regular, use of health 

services (Wittchen et al., 2002). Speculatively, this could explain why, in our 

study among men, a frequency of GP visits of exactly 3–4 x/year is associated 

with generalised anxiety symptoms, whereas a frequency of ≥ 5x/year is not.  

In future studies in Latvia, patient surveys may include indicators and questions 

to track how regularly and consistently patients with generalised anxiety 

symptoms see GPs and specialists, with the aim of obtaining more accurate data. 

In our study, generalised anxiety symptoms among women were 

associated with visits to specialist doctors, which might suggest that generalised 

anxiety in women in Latvia manifests itself more in somatic symptoms, for which 

women seek explanations from specialist doctors. This assumption may be 

indirectly supported by the fact that women are more prone to somatisation 

reactions and that somatic symptom disorder is 10 times more common among 

women (Kurlansik and Maffei, 2016).  
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3.6 Associated factors of depressive symptoms  

in the female population 
 

In the final model of the hierarchical analysis, economic inactivity 

maintained its statistically significant association with a higher odds ratio for 

depressive symptoms in the female population. Data from foreign studies show 

that the risk of depression is twice as high among economically inactive young 

people (Sellström, Bremberg, and O'Campo, 2011). However, in the current 

study, economic inactivity (maternity leave, unpaid work in the family business) 

was particularly associated with depressive symptoms in women. It is possible 

that economically inactive women are particularly vulnerable to chronic distress 

and negative life events due to financial dependency, limited decision-making 

capacity, insecurity of home ownership and less social support. The current study 

found that depression in women is not related to economic problems in general 

(e.g. level of personal or family income) but specifically to economic inactivity 

(inability to actively earn money). There have been no previous studies in Latvia 

on the level of financial dependency or elements of patriarchal forms of family 

relationships, but the theoretical assumption may be that financial dependency 

during periods of economic inactivity is an important factor in the development 

of mental health problems. For example, one recent study during the COVID-19 

pandemic in the United States found that the proportion of women who 

experienced at least one form of economic violence during maternity leave was 

quite high (around 65 %) (Johnson, 2021). 

Substance use disorders (non-alcohol): previous studies have described 

a higher risk of starting to use illicit drugs during the follow-up period in people 

who had a history of major depression before the initial assessment (Swendsen 

et al., 2010). It is clear from epidemiological studies and developmental 

psychopathology studies that substance use disorders are generally much more 

prevalent in men than in women (McHugh et al., 2018). In the WHO World 
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Mental Health Surveys as a whole, when combined and adjusted for independent 

variables, women were between 3 and 5 times less likely to use alcohol, cocaine, 

cannabis and tobacco. However, the study also found that the gender gap in 

alcohol, cannabis and cocaine use has been narrowing recently (Degenhardt 

et al., 2008). The fact that gender differences vary between countries and 

decrease over time could suggest that social and cultural factors influence gender 

differences. A recent nationally representative population-based study in the 

United States showed that women with unipolar depression and/or anxiety 

disorders were more likely than women without depression or anxiety disorders 

to have a substance use disorder (Zhou et al., 2019). Our study found 

a statistically significant association of substance use disorders with depression 

among women specifically in the Latvian general population. Due to the fact that 

global studies show that people with depression and comorbid substance use 

disorders are less likely to receive the necessary treatment (Han, Olfson, and 

Mojtabai 2017), In the Latvian context, special attention should be paid to 

women with substance use disorders, with the aim of recognising and treating 

possible comorbid depressive disorders in a timely manner. 

At least one eating disorder (neurotic anorexia, bulimia or compulsive 

overeating disorder) identified by the MINI interview increased the odds of 

depression in women. The results of the current study are in line with the global 

literature on the relationship between depression and eating disorders. The study 

of women aged 15 to 25 found that those with a lifetime history of unipolar 

depressive disorder or anxiety disorder were four times more likely to have an 

eating disorder in their lifetime (Garcia et al., 2020). Given that comorbid 

depressive and anxiety symptoms in eating disorders are associated with greater 

symptom severity, poorer prognosis and poorer outcomes, especially in young 

women (Brand-Gothelf et al., 2014) It is important to educate health 
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professionals about the relationship between these disorders, especially in the 

female population, and to promote early recognition of both spectrum disorders. 

The next factor found to increase the odds of depression among women 

was “other” (minority) : our results are in line with those of the recent European 

Social Survey (ESS-3), which analysed information on 36 970 respondents aged 

21 and over from 23 European countries, of whom 13.3 % were immigrants and 

6.2 % were ethnic minorities. Immigrants and ethnic minorities were found to 

have more depressive symptoms than the native population in most of the 

countries analysed (Missinne and Bracke 2012). Possible risk factors explaining 

this association are differences in socioeconomic status, greater social isolation 

or ethnic discrimination. For example, a UK study demonstrated the harmful 

effects of ethnic discrimination on mental health (Karlsen et al., 2005). From 

a practical perspective, these results highlight the need for policy makers to pay 

attention to making depression prevention interventions and information 

accessible to ethnic minorities. There is also a need for additional research on 

possible aspects of social isolation or ethnic discrimination in ethnic minority 

populations.  

According to our study, having at least 2 minor children reduced 

a woman’s odds of depression. The available data on the impact of parity on 

mental health are mixed: there are studies that highlight the positive impact of 

having children on the psychological well-being of fathers rather than mothers 

(Nelson-Coffey et al., 2019), there are studies that have found that higher 

pregnancy rates are directly associated with higher prevalence of depressive 

symptoms later in life (Li et al., 2019). In Eastern but not Western European 

countries, childlessness and having one child compared with having two children 

were associated with more pronounced depressive symptoms (Grundy, van den 

Broek, and Keenan 2019), which is also consistent with the results of our study: 

it is having 2 or more children rather than 1 minor child that reduces the odds 
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of depression in women. A Chinese study of 500 000 people found that having 

more children was associated with reduced depression prevalence in women but 

not in men. For women, each additional child was associated with a 9 % lower 

chance of depression (Wang et al., 2020). However, the interpretation of this 

result should also take into account findings from psychological research: having 

children and the experience of parenthood, its quality and its impact on a person’s 

psycho-emotional health are also highly dependent on socio-economic and 

cultural factors (Nelson, Kushlev, and Lyubomirsky, 2014; Umberson, 

Pudrovska, and Reczek, 2010), which could partly explain the conflicting results 

across countries and cultural regions.  

 

3.7 Associated factors of depressive symptoms  

in a male population 
 

Only in the male population was antisocial personality disorder 

statistically significantly associated with a higher odds ratio for depressive 

symptoms. On the one hand, it is a well-known and established fact that 

personality disorders and depression can develop comorbidly (Corruble, 

Ginestet, and Guelfi 1996). Moreover, the presence of personality disorders 

doubles the odds of a worse outcome and of patients’ resistance to treatment 

(McGlashan et al., 2000; Newton-Howes et al., 2013). On the other hand, in the 

global literature, some authors hypothesise that men (more often than women) 

with depression first show atypical symptoms that are more difficult to detect 

with currently used diagnostic tools for depression. It has been shown that gender 

dimorphism in the prevalence of depression disappears when the diagnostic 

criteria for depression are adjusted to include symptoms that are more typical of 

men (Martin, Neighbors, and Griffith 2013). The concept of Male Depressive 

Syndrome (MDS) has emerged, expanding the typical symptoms of depression 

to include additional symptoms such as anger, aggression, distractibility, 
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avoidance, suppression of emotions, excitability, irritability, substance misuse 

and risk-seeking behaviours (Herreen, Rice, and Zajac, 2022; Rice et al., 2013). 

In clinical presentation, externalising symptoms may mask typical depressive 

symptoms. And, for example, a study published in 2021 found that patients with 

high MDS scores had stronger accentuation of emotionally unstable personality, 

impulsivity and antisocial personality than patients with low MDS scores 

(Sedlinská et al., 2021). Given the results of our study and the evidence of poorer 

quality of care in patients with coexisting personality disorders who were 

admitted to a psychiatric hospital for treatment of anxiety or depressive disorders, 

it is necessary to emphasise the need for health professionals to focus on men 

with variables or symptoms of antisocial personality (Williams et al., 2020). 

Living in Latvian cities outside Riga: European epidemiological studies 

have shown that groups with a higher than average prevalence of depressive 

disorders live in densely populated areas (Arias-de la Torre et al., 2021). Already 

at the end of the 20th century, meta-analyses showed that urbanisation is 

associated with a higher prevalence of psychiatric disorders (Reddy and 

Chandrashekar 1998), however, in our study, living in Latvian cities was 

associated with lower odds of depression for men compared with living in rural 

areas: among men, the proportion of people with clinically significant depressive 

symptoms was 3.5 % in rural areas and 1.9 % in Latvian cities. There are studies 

showing that depression and anxiety disorders are more likely to be associated 

with socioeconomic factors of residence or lower social interaction (Generaal 

et al., 2019). This can also be applied to rural areas in Latvia, given the shrinking 

population in rural areas (ESPON, 2017), lower than average monthly wages of 

workers in rural areas (Oficiālās statistikas portāls, 2023) and, possibly in the era 

of virtual reality and the internet, less real and qualitative social interaction and 

less support. The quality and extent of social interactions in urban and rural areas, 
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as well as their relationship with psychiatric symptoms, could be a research 

question for future studies in Latvia. 

 

3.8 Associated factors of generalised anxiety disorder symptoms 

in a female population 
 

A meta-analysis of studies on comorbidities between bipolar disorder and 

anxiety disorders found that the lifetime comorbidity between bipolar disorder 

and generalised anxiety disorder was 14.4 % (95 % TI 10.8–18.3) (Nabavi, 

Mitchell, and Nutt 2015). In relation to gender differences: epidemiological 

studies to date have been relatively inconsistent, with some reporting a higher 

prevalence of anxiety disorders specifically in women with bipolar disorder 

(Chen and Dilsaver 1995; Goldstein, Herrmann, and Shulman 2006), while 

others found equivalent rates among both sexes of people with bipolar disorder 

(Hawke et al., 2013). In the Latvian population, it was women who were 

statistically significantly associated with generalised anxiety symptoms or 

syndromes at the time of the interview or earlier in life. What should be taken 

into account from a practical point of view is the fact that, compared to 

individuals with uncomplicated bipolar disorder, bipolar disorder with 

accompanying anxiety disorders is associated with more suicide attempts and 

suicidal ideation (Frank et al., 2002; Lee and Dunner 2008; Preti et al., 2016), 

thus it is important for health professionals to be mindful of the risk of comorbid 

development of these disorders, particularly in the female population. The timely 

and correct association of these two spectrum disorders is particularly relevant, 

also in view of the fact that antidepressants, the mainstay of long-term 

pharmacological treatment of anxiety, may adversely affect the course of 

bipolar disorder. 

Having one minor child in the female population in our study was 

associated with a higher odds ratio for generalised anxiety symptoms. As already 

mentioned in the section on associated factors of depressive symptoms, studies 
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on the impact of parenting on mental health show conflicting results. Focusing 

specifically on the subjective experience of stress and anxiety symptoms, parents 

have reported higher levels of stress than non-parents, with mothers reporting 

higher levels of stress and depressive symptoms than fathers (Nomaguchi, 

Milkie, and Bianchi 2005; Wills and Petrakis 2019). Organising childcare is 

a major stressor for parents, with negative implications for mental health, 

especially for employed mothers (Craig and Mullan 2010; Nomaguchi et al., 

2005). Other studies have found that having children is associated with better 

mental health outcomes: for example, Australian mothers aged 30–34 years 

(Holton, Fisher, and Rowe 2010). The results of our study suggest that having 

one minor child increases the odds of generalised anxiety, which could be due to 

new and unfamiliar child-rearing experiences, or possibly a lack of adequate 

social support. Studies have shown that mothers who have access to a support 

network (e.g. a partner, family members or other mothers) reported reduced 

levels of anxiety and stress (Racine et al., 2019). Future research could aim to 

explore whether mothers of minor children with accompanying generalised 

anxiety symptoms in Latvia might suffer from insufficient social support. 

 

3.9 Associated factors of generalised anxiety disorder symptoms 

in a male population 
 

Smoking: in our study, it was men who were associated with higher odds 

of generalised anxiety symptoms. Evidence suggests that people with high 

anxiety are more likely to smoke (Swendsen et al., 2010). Several factors have 

been proposed to explain this, including the use of cigarettes to reduce anxiety 

(i.e. self-medication) and the increased susceptibility of anxious people to take 

up smoking in response to peer pressure (Patton et al., 1998; Tjora et al., 2011). 

But the reverse causality should also be considered: cigarette smoke and nicotine 

affect several biological mechanisms involved in the development of anxiety 

disorders, including various neurotransmitter systems, neurogenesis, 
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mitochondrial function, inflammatory responses and the immune system, and 

contribute to oxidative stress. Scientists suggest that these mechanisms may 

underlie how exposure to cigarette smoke may enhance anxiety symptoms and 

anxiety disorders (Moylan et al., 2013). 

Lower education as a protective factor for generalised anxiety disorder in 

the male population. This finding was rather unexpected, as the most common 

finding in the global literature is that low educational attainment is associated 

with both anxiety disorders and depression, and it is higher educational 

attainment that has a protective effect, with this effect persisting across the life 

course (Bjelland et al., 2008). However, for Latvian men, lower educational 

attainment was statistically significantly associated with lower odds ratios for 

generalised anxiety symptoms. Theoretical explanations could include a more 

predictable work environment, structured employed hours and less direct 

interaction with people in people with less education than those with higher 

education (Battams et al., 2014; Wieclaw et al., 2008). In practical terms, future 

research in the Latvian population would need to re-examine the robustness of 

the association found and possibly conduct qualitative data collection (interviews 

with respondents) to explore the causes of the association. 

 

3.10 Advantages and disadvantages of the study  
 

The main advantage of the study is its large, nationally representative 

sample, which allows extrapolating the data to the entire population of Latvia. 

Another advantage is the use of validated and internationally recognised 

instruments for depressive symptoms, generalised anxiety disorder symptoms 

and comorbid psychiatric disorders. Interviews with respondents were conducted 

by specially trained interviewers who were available in person to clarify 

questions from the self-assessment part of the questionnaire. The fieldwork for 

the study was conducted just before the COVID-19 pandemic, which means that 
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the data collected can serve as an excellent “baseline” for future studies 

comparing the prevalence of depression and generalised anxiety disorder 

symptoms before and after the pandemic. The fieldwork was stopped on 

16.03.2020, with the first declaration of a State of Emergency in the country, 

while data on the first COVID-19 patient in Latvia appeared on 02.03.2020; the 

main results from questionnaires collected between January 2020 and March 

2020 were compared with the overall results and no significant differences were 

found, so there is no reason to believe that the COVID-19 pandemic had 

a significant impact on the results of the study.  

Several methodological limitations should be taken into account when 

interpreting and evaluating the results of this study. As this study is a cross-

sectional quantitative study by design, the analysis of the results can only infer 

associations and not causal relationships. The use of the PHQ-9 to assess current 

depressive symptoms does not allow to distinguish between unipolar and bipolar 

depression or to exclude depression caused by psychoactive substance use and 

other medical disorders. Similarly, the use of the GAD-7 does not allow the 

exclusion of anxiety due to substance misuse or organic/somatic causes. As both 

scales are self-rating instruments, the results may be influenced by the 

respondent’s current situational emotional state and subjective interpretation of 

symptoms. Although the baseline socio-demographic data do not significantly 

differ from the study sample, voluntary recruitment may lead to so-called 

nonresponse bias, whereby people who refused to participate in the study may 

have different characteristics (in our case prevalence of psychiatric 

symptoms/traumas, etc.) than the survey respondents (Cheung et al., 2017).  
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Conclusions 
 

1. The study hypothesis was confirmed and led to the identification of both 

universal gender-specific and gender-unique socio-demographic, health-

related and health determinants associated with depression and generalised 

anxiety disorder symptoms. 

2. The prevalence of clinically significant depressive symptom points in the 

general adult population in Latvia is 6.4 % and is higher among women 

than men: 7.7 % and 4.8 % respectively, which is in line with the results of 

a study conducted in Latvia in 2011 and global data.  

3. The prevalence of the symptom point of generalised anxiety disorder in the 

Latvian population is 3.9 %, statistically significantly higher among women 

(4.9 %) than among men (2.7 %), which is in line with international studies.  

4. In the Latvian general population, suicidal behaviour, clinically significant 

depression and generalised anxiety symptoms have been shown to be three 

mental disorders that are statistically significantly associated with each 

other in both sexes, but in the male population suicidality was associated 

with higher odds ratios for depression than for women and especially higher 

odds ratios for generalised anxiety symptoms. The absolute majority of men 

with generalised anxiety disorder also had clinically significant depression 

and/or suicidal behaviour. Thus, when employed with Latvian men in 

practice, professionals should pay special attention to symptoms of anxiety, 

nervousness, and tension, which can serve as indicators of possible 

comorbid depression and suicidality, and help to recognise these disorders 

early and reduce the risk of fatal suicidality in men.  

5. The study data confirm significant associations with depression for the 

following target populations already described in the Latvian Centre for 

Disease Prevention and Control’s “Clinical Algorithm for Depression 

Recognition, Management, Treatment and Care”: people with a history 
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of suicide attempts or self-harm, anxiety disorders, poor physical health and 

health self-esteem, and substance abuse;  

6. The Latvian Centre for Disease Prevention and Control’s “Clinical 

Algorithm for the Recognition, Management, Treatment and Care of 

Depression” can be supplemented with additional depression screening 

target populations: women with eating disorders, ethnic minorities 

(especially women), economically inactive women (on maternity leave or 

unpaid person in family business), women with NMPD calls in the last year, 

and men with antisocial personality traits: anger, irritability, neglect of 

social norms.  

7. The existing algorithm should highlight that in the Latvian context, special 

attention should be paid to women with substance use disorders, with the 

aim of identifying and treating possible co-occurring depressive disorders 

early, given the higher chances of depression among women with substance 

use disorders.  

8. From a practical perspective, the results highlight the need for policy 

makers to pay attention to making depression prevention interventions and 

information accessible to ethnic minorities. Additional research is also 

needed on possible contributing aspects of depressive disorders (e.g. social 

isolation or ethnic discrimination) in the ethnic minority female population. 

9. Having two or more minor children is a protective factor for depression in 

women and should be highlighted in family planning information materials. 

10. For both genders, the associated factors of generalised anxiety disorder 

were more frequent use of healthcare services: for women, frequency of 

specialist visits starting from 3x/year and NMPD calls 3 or more times in 

the last year. For men, visits to general practitioners 3–4 times in the last 

year; this finding both highlights the target populations for screening and 

indicates a potential reduction in the burden on the healthcare system 
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through early recognition and treatment of these disorders. The unique 

associated factors of generalised anxiety disorder for women are abnormal 

elevated mood syndromes or symptoms and having one minor child, while 

for men it is smoking tobacco and nicotine-containing products; These 

identified associated factors of generalised anxiety disorder may serve as 

indicators for identifying screening target populations for a similar, 

currently undeveloped, future algorithm for the recognition and treatment 

of anxiety disorders 
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