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Supplementary material I: results table rapid review  

Supplementary Table 1: Meta-analyses of factors associated with an urban environment and their 

impact on risk of common mental disorders 
Depressive disorders 

Factor Effect  Number of 

meta-analyses 

included (n) 

Clinical 

diagnosis as 

endpoint in  

meta-analyses 

(n) 

Range 

publication 

years 

Urban versus rural residence      

   Urban vs rural 1–8  Mixed, leaning riska  8 3 1999 - 2019 

Ambient environmental factors     

   Air pollution9–11   Mixed, leaning riska 3 0 2019 - 2020 

   Noise12–14 Mixed, leaning riska 3 0 2019 - 2020 

Physical environmental factors      

   Greenspace (short-term exposure)15  Protective  1 0 2019 

Social factors     

   Low individual socioeconomic status16–20 Risk 5 0 2001 - 2016 

   Sexual minority21–24 Risk 4 2 2008 - 2018 

   Ethnic minority25–28 Mixed, leaning riska 4 1 2015 - 2017 

   Low social support and loneliness19,29–31 Risk 4 1 1996 - 2018 

   Ethnic discrimination28,32–34 Risk 4 0 2018 - 2018 

   Neighbourhood disorder and crime28,35–37 Risk 4 0 2009 - 2018 

   Economic inequality38–40     Risk 3  0 2017 - 2018 

   Low neighbourhood socioeconomic status28,35,41 Mixed, leaning riska 3 0 2015 – 2018 

   Low collective efficacy/cohesion28,35,37  Mixed, leaning riska 3 0 2015 - 2020 

   (Parental) divorce42,43 Mixed, leaning riska 2 1 2011 - 2017 

   Negative social comparison44 Risk 1 0 2020 

   Ethnic density45 No significant effectb 1 0 2018 

Anxiety disorders  

Urban versus rural residence     

   Urban vs rural4,46,47 Mixedc 3 2 2010 - 2016 

Ambient environmental factors     

   Noise12–14,48 No significant effectb 4 0 2018 - 2020 

Social factors      

   Sexual minority21,24 Risk 2 2 2008 - 2018 

   Ethnic minority26,27 No significant effectb 2 1 2012 - 2017 

   Ethnic discrimination32 Risk 1 0 2018 

   Ethnic density45 No significant effectb 1 0 2018 

   Neighbourhood disorder and crime36  Risk 1 0 2009 

   Parental divorce43 No significant effectb 1 0 2017 

   Negative social comparison44 Risk 1 0 2020 

Substance use disorders     

Urban versus rural residence      

   Urban vs rural4,49–51 No significant effectb 4 3 2010 - 2019 

Physical environmental factors     

   Alcohol outlet density52 Risk 1 0 2017 

   Tobacco outlet density53 Mixed, leaning riska 1 0 2018 

Social factors     

   Individual socioeconomic status18,50,54,55 Risk  4 2 1998 - 2017 

   Ethnic minority54,56,57 Mixed, leaning riska 3 1 1998 - 2018 

   Sexual minority21,58 Risk 2 1 2008 

   Social problems54 Mixed, leaning riska 1 1 1998 

   Ethnic discrimination32 Risk 1 0 2018 

   Peer group54 Risk 1 1 1998 

All references are listed on pages 11-14. 
a Different meta-analyses reported mixed results, but altogether leaned towards increased risk of CMDs. 
b Meta-analyses found no significant effects of the investigated factor on risk of CMDs.  
c Different meta-analyses found different effects, altogether not leaning towards increased or decreased risk of CMDs.  
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Supplementary material II: result extraction of included meta-analyses in rapid review  

 
Supplementary Table 2: Result extraction of included meta-analyses on depressive disorders  

Study (search terms as indicated in 

Supplementary Table 5  + date of 

search dd-mm-year) 

 

Urban factor Outcome measure Effect Studies in 

meta-

analysis (n) 

Study population   Regions 

Anderson et al. (2017)25 

(D + 9; 22-04-2020)  

 

Ethnic minority Symptomatology Risk  17 Adult women; perinatal period USA, Canada, Australia 

Anderson et al. (2017)25 Ethnic minority Symptomatology Protective 7 Adult women; perinatal period 

 

USA 

Anderson et al. (2017)25 Ethnic minority Symptomatology Risk  2 Adult women; perinatal period 
 

Canada 

Baranyi et al. (2020)37 

(hand-searched)  
 

Neighbourhood disorder Symptomatology Risk 3  Older adults  

 

USA, Europe 

Baranyi et al. (2020)37 Social cohesion Symptomatology Risk 3 Older adults  

 

USA, Europe 

Barnett et al. (2018)35 
(D + 3; 05-05-2020) 

Collective efficacy  Symptomatology Risk  10 Older adults  North-America, Europe, 
(East) Asia 

 

Barnett et al. (2018)35 Neighbourhood safety Symptomatology Risk  13 Older adults  North-America, Europe, 

(East) Asia 
 

Barnett et al. (2018)35 Neighbourhood SES Combined Risk  34 Older adults  North-America, Europe, 

(East) Asia 
 

Bécares et al. (2018)45 

(D + 3; 05-05-2020) 
 

Ethnic density Combined No significant effect 3 Adult, older adults 

 

USA 

Beck et al. (2001)19 

(D + 29; 03-05-2020) 

 

Low social support  Combined Risk 27 Adult women; postnatal period 

 

Global 

Beck et al. (2001)19 

 

Low socioeconomic status Combined  Risk 8 Adult women; postnatal period Global 

Beck et al. (1996)29 

(D + 29; 03-05-2020) 

Low social support  Symptomatology Risk 15 Adults; postnatal period Europe, North-America, 

Australia, South Africa  
 

Benner et al. (2018)32 

(D + 9; 22-04-2020) 
 

Racial/ethnic 

discrimination 

Symptomatology Risk 76 Adolescents Mostly USA 

Braithwaite et al. (2019)9 

(D + 1; 23-04-2020) 

Air pollution (particulate 

matter  < 2.5 µm diameter) 

 

Combined Risk 5 Adults, older adults  China, USA, NL, Germany, 

Finland 

 



3 
 

Supplementary Table 2 continued: Result extraction of included meta-analyses on depressive disorders 

Study (search terms as indicated in 

Supplementary Table 5 + date of 

search dd-mm-year) 

 

Urban factor Outcome measure Effect Studies in 

meta-

analysis (n) 

Study population Regions 

Braithwaite et al. (2019)9 
 

Air pollution (particulate 
matter  < 10 µm diameter) 

 

Symptomatology No significant effect 3 Adults  NL, Germany, Finland 
 

Britt-Spells et al. (2018)33 
(D + 9; 22-04-2020) 

 

Racial/ethnic 
discrimination 

Symptomatology Risk 12 Adults, African American men 
 

USA 

Chen et al. (1999)1 

(D + 31; 01-05-2020) 
 

Urban vs. rural residence  Combined Protective 10 Older adults  China 

Dzhambov et al. (2019)12 

(D + 20; 30-04-2020) 
 

Noise (road traffic) Combined No significant effect 15 Adults  Europe, Canada  

Erzen et al. (2018)30 

(D + 17; 29-04-2020) 

 

Loneliness Symptomatology Risk  88 Adults, older adults  

 

Not reported  

 

Fan et al. (2020)10 

(D + 1; 23-04-2020) 

Air pollution Combined Mixed, leaning risk 22 Adults Europe, (East-)Asia, North-

America 

 

Fowler et al. (2009)36 
(hand-searched)  

 

Community violence  Symptomatology 
(internalising)  

Risk 82 Children,  
adolescents  

Not reported in meta-
analysis  

Gu et al. (2013)2 
(D + 31; 01-05-2020) 

 

Urban vs. rural residence  
 

Diagnosis  No significant effect 4 Adults  China  

Hahn-Holbrook et al. (2018)40 
(hand-searched) 

 

Economic inequality  Symptomatology Risk 38 Adult women; postnatal period 
 

Global  

Hegewald et al. (2020)14  

(hand-searched) 
 

Road traffic noise  Symptomatology No significant effect 11 Adults Western Europe 

Hegewald et al. (2020)14 

 

Air traffic noise  

 
 

Symptomatology Risk 

 

5 Adults Western Europe 

Hegewald et al. (2020)14 Rail traffic noise Symptomatology No significant effect 3 Adults Western Europe 

 

 

Kim et al. (2016)20 

(D + 29; 03-0-2020) 

 

Job insecurity Symptomatology  Risk 6 Adults  Western countries 

Kim et al. (2016)20 Unemployed  Symptomatology Risk 14 Adults 
 

Western countries  
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Supplementary Table 2 continued: Result extraction of included meta-analyses on depressive disorders 

Study (search terms as indicated in 

Supplementary Table 5  + date of 

search dd-mm-year) 

 

Urban factor Outcome measure Effect Studies in 

meta-

analysis (n) 

Study population Regions 

King et al. (2008)21 

(hand-searched) 

Sexual minority Diagnosis Risk 4 Adolescents, adults; sexual 

minority women 
 

Western countries  

Kisely et al. (2017)26 

(D + 7; 28-04-2020) 

Ethnic minority Diagnosis Mixed, leaning protectivea 19 Adolescents, adults; 

Indigenous people of the 

Americas  

 

North- and South-America 

Lemstra et al. (2008)16 
(D + 29; 03-05-2020) 

 

Socioeconomic status  Symptomatology  Risk 9 Children  North-America and 
Norway 

 

Lim et al. (2018)3 

(D + 29; 03-05-2020) 
 

Urban residence  Combined No significant effect 39 Adults Global 

Lorant et al. (2003)17 

(D + 15; 28-05-2020) 
 

Socioeconomic status Combined Risk 56 Adults  Global 

Lucassen et al. (2017)22 

(D + 23; 28-04-2020) 

Sexual minority Combined Risk 19 Adolescents USA, UK, New Zealand, 

Hong-Kong, Thailand  

  

Marshal et al. (2011)23 

(D + 23; 28-05-2020) 

 

Sexual minority Combined Risk 11 Adolescents  Not reported in meta-

analysis 

 

McCarthy et al. (2020)44 
(hand-searched)  

 

Social comparison Symptomatology Risk 12 Adult; clinical samples Not reported in meta-
analysis 

 

Paradies et al. (2015)34 
(D + 9; 22-04-2020) 

 

Racial/ethnic 
discrimination 

Symptomatology 
 

 

Risk 127 (109 
effect sizes) 

All age groups 
 

Majority USA 
  

  

Patel et al. (2018)38 

(hand-searched) 

Income inequality Combined Risk 12 Young adults, adults, older 

adults  
 

Mostly Western 

Peen et al. (2010)4 

(D + 31; 01-05-2020) 

Urban vs. rural residence  Combined Risk 13 Adolescents, adults Developed countries 

 
 

Prakash Upadhyay et al. (2017)5 

(D + 3; 03-05-2020) 
 

Urban vs. rural residence  Symptomatology Risk 36 Adults; postnatal period India 

Purtle et al. (2019)6 

(D + 31; 01-05-2020) 

Urban vs. rural residence  Combined No significant effect 18 Older adults Developing and developed 

countries together 

 

Purtle et al. (2019)6 Urban vs. rural residence  

 

Combined Risk 9 Older adults Developed countries  

 



5 
 

Supplementary Table 2 continued: Result extraction of included meta-analyses on depressive disorders 

Study (search terms as indicated in 

Supplementary Table 5  + date of 

search dd-mm-year) 

 

Urban factor Outcome measure Effect Studies in 

meta-

analysis (n) 

Study population Regions 

Purtle et al. (2019)6 Urban vs. rural residence  
 

Combined No significant effect 9 Older adults  Developing countries 

Richardson et al. (2013)18 

(D + 29; 03-05-2020) 
 

Personal financial debt Symptomatology Risk 4 Adults, older adults  USA, UK, Japan 

Richardson et al. (2015)41 

(D + 3; 05-05-2020) 

 

Neighbourhood 

socioeconomic status  

Combined Risk 10 Adolescents, adults High-income countries 

Roberts et al. (2019)15 

(D + 11; 24-04-2020) 

 

Green space, short-term 

exposure 

Symptomatology Protective 33 Adults Europe, USA, Japan 

Ross et al. (2018)24 
(D + 23; 28-04-2020) 

Sexual minority 
(bisexuality vs. 

heterosexuality) 

 

Diagnosis Risk 14 Adults North-America, Oceania 

Sands et al. (2017)43 

(D + 6; 04-05-2020) 

 

Parental divorce Symptomatology Risk 17 Adolescents, adults  High-income countries, 

most USA 

Schubert et al. (2019)13 
(D + 20; 30-04-2020) 

 

Noise (transportation)  Symptomatology  
(emotional symptoms) 

 

No significant effect 3 Children, adolescents  
 

Denmark, South Korea, 
Germany 

Silva Ribeiro et al. (2017)39 
(D + 15; 28-05-2020) 

 

Income inequality Combined Risk 9 Adolescents, adults, older 
adults 

 

USA, UK, Brazil 

Stirling et al. (2015)28 
(D + 3; 05-05-2020) 

 

Neighbourhood 
socioeconomic status 

Symptomatology No significant effect 9 Children, adolescent  
 

USA, Canada, Australia, 
UK, Netherlands 

 

Stirling et al. (2015)28 Neighbourhood safety Symptomatology Risk 9 Children,  

adolescent  

USA, UK, Nepal, Israel  

Stirling et al. (2015)28 Ethnic minority and 

discrimination 

 

Symptomatology Risk 6 Children, 

adolescent  

Israel, Nepal, USA 

Stirling et al. (2015)28 Social cohesion Symptomatology No significant effect 
 

 

4 Children/ 
adolescent  

USA 

Tang et al. (2019)7 
(D + 29; 03-05-2020) 

 

Urban vs. rural residence  Symptomatology No significant effect 10 Adolescents; secondary school 
students 

China 

Tarricone et al. (2012)27 

(D + 9; 22-04-2020) 
 

Ethnic minority  Combined Risk 20 Adults; primary care setting Western countries 
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Supplementary Table 2 continued: Result extraction of included meta-analyses on depressive disorders 

Study (search terms as indicated in 

Supplementary Table 5  + date of 

search dd-mm-year) 

 

Urban factor Outcome measure Effect Studies in 

meta-

analysis (n) 

Study population Regions 

Wiens et al. (2017)8 

(D + 31; 01-05-2020) 
 

Urban vs. rural residence  Diagnosis Risk 9 Adolescent, adults  Canada 

  

Xiu-Ying et al. (2012)31 

(D + 3; 05-05-2020) 

 

Living alone Diagnosis Risk 16 Older adults  China, US, UK, Saudi-

Arabia  

Yan et al. (2011)42 

(D + 6; 04-05-2020) 
 

Divorced vs. never married Diagnosis No significant effect 2 Older adults US, Finland 

Yan et al. (2011)42 

 

Divorced vs. married Diagnosis Risk 2 Older adults US, Sweden 

Zeng et al. (2019)11 
(D + 1; 23-04-20) 

 

Air pollution (short-term) Combined Mixed, leaning riska 8 Adults, older adults  North-America, China, 
Korea  

Zeng et al. (2019)11 Air pollution (long-term) 

 

Combined Mixed, leaning riska 10 Adults, older adults 

 

Global 

All references are listed on pages 11-14. 
a Mixed, leaning risk: different sub-analyses in the study found mixed results, with some sub-analyses reporting non-significant results while others reported increased risk of depression.  
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Supplementary Table 3: Result extraction of included meta-analyses on anxiety disorders  

Study (search terms as indicated in 

Supplementary Table 5  + date of 

search dd-mm-year) 

 

Urban factor Outcome measure Effect Studies in 

meta-

analysis (n) 

Study population Regions 

Baxter et al. (2013)46 
(A + 31; 01-05-2020) 

Urban vs rural residence Diagnosis (any anxiety 
disorder) 

 

Protective 7 All age groups Worldwide 

Bécares et al. (2018)45 
(D + 3; 05-05-2020) 

Ethnic density Diagnosis (any anxiety 
disorder) 

 

No significant effect 
 

2 Adults; Latino, African 
American, African Caribbean 

 

USA, Canada 

Benner et al. (2018)32 

(D + 9; 22-04-2020) 
 

Racial/ethnic 

discrimination 

Symptomatology 

(internalising)  

Risk 58 Adolescents Mostly USA 

Dzhambov et al. (2019)12 

(D + 20; 30-04-2020) 
 

Noise (road traffic) Combined (any anxiety 

disorder) 

No significant effect 

 

5 Adults Europe 

Fowler et al. (2009)36 

(hand-searched)  

 

Community violence  Symptomatology 

(internalising)  

Risk 82 Children,  

adolescents  

Not reported in meta-

analysis  

Guo et al. (2016)47 

(A + 31; 01-05-2020) 

 

Urban vs. rural residence Diagnosis (any anxiety 

disorder) 

 

No significant effect 7 Adolescents, adults China 

Guo et al. (2016)47 Urban vs. rural residence Diagnosis (social 
phobia) 

 

Mixed, leaning protectivea 7 Adolescents, adults China 

Hegewald et al. (2020)14  
(hand-searched) 

 

Road traffic noise Symptomatology  No significant effect 8 Adults Western Europe 

King et al.  (2008)21 
(hand-searched) 

 

Sexual minority Diagnosis (any anxiety 
disorder) 

 

Risk 4 Adolescents, adults USA, Netherlands  

Kisely et al. (2017)26 

(D + 7; 28-04-2020) 
 

Ethnic minority Diagnosis (any anxiety 

disorder) 
 

No significant effect 3 Adults North America, Latin 

America  

Lan et al. (2020)48  

(hand-searched) 
 

Transportation noise 

(combined) 

Symptomatology Mixed, leaning riskv 9 Adults  Europe 

McCarthy et al. (2020)44 

(hand-searched)  

Social comparison Symptomatology (social 

anxiety disorder, anxiety 

not otherwise specified) 
 

Risk 11 Adults UK, Portugal, Israel 

Peen et al. (2010)4 

(D + 31; 01-05-2020) 
 

 

 

Urban vs rural residence Combined (any anxiety 

disorder) 

Risk 7 Adults Europe, South Korea, 

Australia 
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Supplementary Table 3 continued: Result extraction of included meta-analyses on anxiety disorders 

Study (search terms as indicated in 

Supplementary Table 5  + date of 

search dd-mm-year) 

Urban factor Outcome measure Effect Studies in 

meta-

analysis (n) 

 

Study population Regions 

Ross et al. (2018)24 
(D + 23; 28-04-2020) 

 

Sexual minority Diagnosis (any anxiety 
disorder) 

Risk 11 Adolescent, adults Western countries 

Ross et al. (2018)24 
 

Sexual minority Diagnosis (generalized 
anxiety disorder) 

 

Risk 2 Adults USA 

Sands et al. (2017)43 

(D + 6; 04-05-2020) 
 

Parental divorce Combined (any anxiety 

disorder) 

No 

significant effect 

4 Young adults, adults Australia, USA, 

Netherlands  

Schubert et al. (2019)13 

(D + 20; 30-04-2020) 
 

Noise (transportation)  Symptomatology 

(emotional symptoms) 
 

No significant effect  3 Children, adolescents Denmark, Germany, South 

Korea 
 

Tarricone et al. (2012)27 

(D + 9; 22-04-2020) 

 

Ethnic minority Combined (any anxiety 

disorder)  

No significant effect 10 Adults USA, UK, New Zealand  

All references are listed on pages 11-14. 
a Mixed, leaning protective: different sub-analyses in the study found mixed results, with some sub-analyses reporting non-significant results while others reported decreaed risk of anxiety disorders(s). 
b Mixed, leaning risk: different sub-analyses in the study found mixed results, with some sub-analyses reporting non-significant results while others reported increased risk of anxiety disorders(s).  
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Supplementary Table 4: Result extraction of included meta-analyses on substance use disorders 

Study (search terms as indicated in 

Supplementary Table 5  + date of 

search dd-mm-year) 

Urban factor Outcome Effect Studies in 

meta-

analysis (n) 

 

Study population Regions 

Adeloye et al. (2019)49 
(hand-searched)  

Urban vs rural residence  Symptomatology 
(harmful alcohol use) 

 

No significant effect 35 Adolescents, adults  Nigeria  

Benner et al. (2018)32 
(D + 9; 22-04-2020) 

Racial/ethnic 
discrimination 

Symptomatology 
(substance use not 

otherwise specified) 

 

Risk 29 Adolescents Mostly USA 

Brewer et al. (1998)54 
(D + 4; 03-05-2020) 

 

Ethnic minority  Diagnosis (opioid 
misuse) 

 

Risk 20 Adults Not reported in meta-
analysis 

Brewer et al. (1998)54 Occupational status Diagnosis (opioid 
misuse) 

 

No significant effect 2 Adults Not reported in meta-
analysis 

Brewer et al. (1998)54 Social support Diagnosis (opioid 

misuse) 
 

No significant effect  3 Adults Not reported in meta-

analysis 

Brewer et al. (1998)54 Family/social problems Diagnosis (opioid 

misuse) 

 

Risk 3 Adults Not reported in meta-

analysis 

Brewer et al. (1998)54 Association with substance 

abusing peers 
 

Diagnosis (opioid 

misuse) 

Risk 2 Adults Not reported in meta-

analysis 

Brewer et al. (1998)54 Employment problems Diagnosis (opioid 

misuse) 

 

Risk 12 Adults Not reported in meta-

analysis 

Cheng et al. (2015)51 

(hand-searched) 

 

Urban vs rural residence  Diagnosis (lifetime 

alcohol use disorder) 

No significant effect 15 Adults China 

Finan et al. (2018)53 
(S2 + 2; 10-05-2020) 

 

Tobacco outlet density 
(around homes) 

Symptomatology 
(cigarette smoking) 

Risk 4 Adolescents USA, Scotland  

Finan et al. (2018)53 
 

 

Tobacco outlet density 
(around schools) 

Symptomatology 
(cigarette smoking) 

No significant effect  9 Adolescents North America, Oceania, 
Scotland, India 

 

Grucza et al. (2018)56 

(S1 + 9; 06-05-2020) 
 

Ethnic minority Symptomatology 

(alcohol use and binge 
drinking) 

 

Mixed  6 Adults USA 

King et al. (2008)21 
(hand-searched) 

 

 

Sexual minority Diagnosis  
(alcohol/substance, drug 

use disorder) 

Risk 5 Adults North America, Europe, 
Australia, Asia 
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Supplementary Table 4 continued: Result extraction of included meta-analyses on substance use disorders 

Study (search terms as indicated in 

Supplementary Table 5  + date of 

search dd-mm-year) 

 

Urban factor Outcome Effect Studies in 

meta-

analysis (n) 

 

Study population Regions 

Lansky et al. (2014)57 
(hand-searched)  

 

Ethnicity Symptomatology 
(injectable drug use) 

 

No significant effect 3 Adults USA 

Lemstra et al. (2008)55 
(S1 + 29; 29-05-2020) 

 

Socioeconomic status (low) Symptomatology 
(substance/alcohol use) 

  

Risk 9 Adolescents Western countries 

Marshal et al. (2008)58 

(hand-searched) 
 

Sexual Orientation  Symptomatology 

(alcohol, tobacco, 
substance use) 

 

Risk 15 Adolescents Not reported in meta-

analyses  

Peen et al. (2010)4 
(D + 31; 01-05-2020) 

 

Urban vs rural residence  Diagnosis (alcohol use 
disorder) 

No significant effect 
 

8 Adults Western countries  

Phillips et al. (2017)50 

(S1 + 29; 29-05-2020) 
 

Urban vs rural residence  Diagnosis (alcohol use 

disorder) 

No significant effect 

 

5 Adults China 

Phillips et al. (2017)50 Socioeconomic status  Diagnosis (alcohol use 

disorder)  

 

Mixed 5 Adults China 

Richardson et al. (2013)18  

(D + 29; 03-05-2020) 
 

Financial debt  Symptomatology 

(problematic drinking, 
drug use) 

 

Risk 5 Adults  USA, UK, India 

Sherk et al. (2018)52 

(S2 + 2; 10-05-2020) 
 

Availability of take-away 

alcohol 

Symptomatology 

(alcohol consumption) 
 

Risk 7 Adults Western countries 

All references are listed on pages 11-14. 
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Supplementary material III: PubMed search terms rapid review common mental 

disorders (see: ‘Search strategy and selection criteria rapid review’ box in the main text 

for additional information on the methods) 

Supplementary Table 5: Search terms for rapid review urban factors and common mental disorders 

 
Letters and numbers in the left-hand column are used in the result tables in Supplementary Material II to indicate the search strategy used 
for identifying the included meta-analysis. 

 

D Depressive disorders  

Depress*[tiab] OR “mood”[tiab] OR “dysthymia”[tiab] OR “depressive disorder”[mesh] OR “sadness”[mesh] OR 
“depression”[mesh]  

 

A Anxiety disorders  

“anxiety”[tiab] OR “phobia”[tiab] OR “panic disorder”[tiab] OR “agoraphobia”[tiab] OR “anxiety disorders”[mesh] OR 

“anxiety”[mesh] OR “fear”[mesh]  

 

S1 Substance use disorders (including illicit drugs, nicotine and alcohol use disorders) 

“substance related disorders”[mesh] OR “substance related disorders”[tiab] OR substance use disorder*[tiab] OR “substance 

abuse”[tiab] OR “alcohol dependence”[tiab] OR “nicotine dependence”[tiab] OR addict*[tiab] OR “injecting drug use”[tiab] OR 

illegal drug*[tiab] OR “designer drugs”[mesh] OR “drug users”[mesh] OR “illicit drugs”[mesh] 
 

S2 Substance use disorders, additionally including tobacco and alcohol use  

“substance related disorders”[mesh] OR “substance related disorders”[tiab] OR substance use disorder*[tiab] OR “substance 

abuse”[tiab] OR “alcohol dependence”[tiab] OR “nicotine dependence”[tiab] OR addict*[tiab] OR “injecting drug use”[tiab] OR 
illegal drug*[tiab] OR “designer drugs”[mesh] OR “drug users”[mesh] OR “illicit drugs”[mesh] OR drink*[tiab] OR smok*[tiab] 

OR “tobacco”[tiab] OR “alcohol”[tiab] 

 

1 Air pollution 

“Air Pollution”[Mesh] OR air pollut*[tiab] OR “particulate”[tiab] OR “air pollutants”[mesh] OR “traffic-related pollution”[mesh] 

 

2 Alcohol/tobacco outlets 

((“alcohol”[tiab] OR “tobacco”[tiab] OR “liquor”[tiab] OR cigarette*[tiab]) AND (“proximity”[tiab] OR “supply”[tiab] OR 
“access”[tiab] OR “store”[tiab] OR “outlet”[tiab])) OR “restaurants”[mesh] OR restaurant* OR “bars”[tiab] OR nightclub*[tiab] 

OR “pubs”[tiab] 

 

3 

 

Built environment 

“built environment”[tiab] OR “built environment”[mesh] OR “living environment”[tiab] OR “residential environment”[tiab] OR 

“city planning”[mesh] OR “housing”[mesh] OR “residence characteristics”[mesh] OR “residence characteristics”[tiab] OR 

“residential characteristics”[tiab] OR ((neighborhood* OR neighbourhood*[tiab]) AND (aesthetic*[tiab] OR esthetic*[tiab])) 
 

4 Experienced crime/victimization  

crime*[tiab] OR “crime”[mesh] OR “crime victims”[mesh] OR crime victim*[tiab] OR (violen*[tiab] AND crime*[tiab]) OR 

“criminals”[mesh] OR criminal*[tiab]  
 

5 Cultural diversity 

“cultural diversity”[mesh] OR “cultural diversity”[tiab] OR “culture diversity”[tiab] OR “exposure index”[tiab] 

 

6 (Parental) divorce  

divorc*[tiab] OR “divorce”[mesh] 

 

7 Economic diversity and job opportunity 

employment opportunit*[tiab] OR job oppertunit*[tiab] OR “professional diversity”[tiab] OR (diversit*[tiab] AND (“labor”[tiab] 
OR “labour”[tiab])) OR (diversit*[tiab] AND (employ*[tiab] OR job*[tiab])) OR (complex*[tiab] AND econom*[tiab]) OR 

(diversit*[tiab] AND econom*[tiab]) OR economic activit*[tiab] 

 

8 Ethnic discrimination  

“ethnic discrimination”[tiab] OR “racial discrimination”[tiab] OR “perceived ethnic discrimination”[tiab] OR “racism”[mesh] OR 

“racist”[tiab] OR “racism”[tiab] 

 

9 Ethnic minority status and ethnic density 

ethnic*[tiab] OR “ethnic density”[tiab] OR “race”[tiab] OR “racial”[tiab] OR “ethnic groups”[mesh] OR “minority groups”[mesh]  

 

10 Fast food outlets  

restaurant*[tiab] OR “restaurants”[  mesh] OR fast food*[tiab] OR “fast foods”[mesh] OR food outlet*[tiab] OR “food 

availability”[tiab] OR “food access”[tiab]  OR convenience stor*[tiab] OR “foodscape”[tiab] OR unhealthy food*[tiab] 

 

11 Green/blue space 

“urban green”[tiab] OR “urban blue”[tiab] OR “parks”[tiab] OR garden*[tiab] OR “park”[tiab] OR blue space*[tiab] OR green 

space*[tiab] OR “trees”[mesh] OR “parks, recreational”[mesh] OR “forests”[mesh] 
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12 (Urban) heat islands  

heat wave*[tiab] OR urban heat island*[tiab] OR temperature*[tiab] OR “thermal”[tiab] OR “warming”[tiab] OR “warming”[tiab] 

OR “weather”[tiab] OR “climate”[mesh] OR “climate”[tiab] OR “climate change”[mesh] OR “temperature”[mesh] 

 

13 Homelessness  

“houseless”[tiab] or “unhoused”[tiab] or “unsheltered”[tiab] or homeless*[tiab] OR “homeless persons”[mesh] 

 

14 Housing (quality/standard) 

“housing”[mesh] OR housing condition*[tiab] OR living condition*[tiab] OR “poor housing”[tiab] OR “housing”[title]   
 

15 Economic inequality and/or segregation  

((“segregation”[tiab] AND (“income”[tiab] OR “financial”[tiab] OR “socioeconomic”[tiab] OR “economic”[tiab])) OR 

“poverty”[tiab] OR (“poor”[tiab] AND “rich”[tiab]) OR “socioeconomic inequality”[tiab] OR “economic inequality”[tiab] OR 
“income inequality”[tiab] OR “gini coefficient”[tiab]) 

 

16 Artificial light at night  

(light*[tiab] AND night*[tiab]) OR (artificial*[tiab] AND light*[tiab]) OR “light”[mesh] 
 

17 Loneliness/social isolation/social support 

“lonely”[tiab] OR “loneliness”[tiab] OR “social capital”[mesh] OR “social capital”[tiab] OR “social isolation”[tiab] OR “social 

isolation”[mesh] OR Living alone [tiab] OR live alone [tiab] OR Single household* [tiab] OR one person household* [tiab] 
 

18 Megacities  

megacit*[tiab] 

 

19 Neighborhood deprivation  

deprived neighb*[tiab] OR disadvantaged neighb* OR “neighborhood deprivation”[tiab] OR “neighbourhood deprivation”[tiab] 

OR “neighborhood disadvantage”[tiab] OR “neighbourhood disadvantage”[tiab] OR “area deprivation”[tiab] OR deprived area* 

OR “poverty areas”[mesh] 
 

20 Noise 

“noise”[tiab] OR “Noise”[mesh] 

 

21 Population density/crowding 

“population density”[tiab] OR “population density”[MeSH] OR “crowding”[mesh] OR “crowding”[tiab] OR “crowded”[tiab] OR 

overcrowd*[tiab] 

 

22 (Neighborhood) safety and social disorder  

(safe*[tiab] AND “neighbourhood”[tiab]) OR (safe* AND “neighborhood”[tiab]) OR “neighborhood disorder”[tiab] OR 

“neighbourhood disorder”[tiab] OR “perceived disorder”[tiab] 

 

23 Sexual/gender minorities 

“sexual and gender minorities”[mesh] OR “homosexuality”[mesh] OR “bisexuality”[mesh] OR “transsexualism”[mesh] OR 

“gender identity”[mesh] OR lgbt*[tiab] OR homosexual*[tiab] OR bisexual*[tiab] OR transgender*[tiab] OR transsexual*[tiab] 

OR queer*[tiab] OR gay*[tiab] OR intersex*[tiab] 
 

24 Slums/informal settlements 

(“informal”[tiab] AND “urban”[tiab]) OR (“informal”[tiab] AND settlement*[tiab]) OR slum*[tiab] OR “poverty areas”[mesh] 

OR (“urban”[tiab] AND (low-income countr*[tiab] OR developing countr*[tiab] OR “LMIC”[tiab])) 
 

25 Social cohesion 

“social cohesion”[tiab] or “sense of community”[tiab] OR “sense of belonging”[tiab] OR “social trust”[tiab] OR “community 
networks”[mesh] OR “community participation”[mesh] OR neighborhood communit*[tiab] OR neighbourhood communit*[tiab] 

 

26 Social defeat/comparison 

“social defeat”[tiab] OR “social hierarchy”[tiab] OR “social status”[tiab] OR “social comparison”[tiab] OR “hierarchy, 

social”[mesh] 

 

27 Social norms in urban areas (towards substance use) 

(“social norms”[mesh] OR “norms”[tiab] OR “beliefs”[tiab] OR attitude*[tiab]) AND (urban*[tiab] OR “city”[tiab] OR 
“cities”[tiab] OR metropol*[tiab] OR slum*[tiab]) 

 

28 Social stress 

social stress*[tiab] 
 

29 Socioeconomic status  

“socioeconomic”[tiab] OR “socio-economic”[tiab] OR “socioeconomic factors”[mesh] 

 

30 Supply and trade of illicit substances  

“supply”[tiab] OR trad*[tiab] OR “availability”[tiab] OR traffick*[tiab] OR “drug trafficking”[mesh] OR deal*[tiab] OR 

smuggl*[tiab] 
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31 Urban (general/residence in~) 

“urban”[tiab] OR “city”[tiab] OR “cities”[tiab] OR “urban health”[mesh] OR “urban population”[mesh] OR “cities”[mesh] OR 

"urbanicity"[tiab] OR "urbanized"[tiab] OR "urbanised"[tiab] 

 

32 Urban renewal/gentrification  

 “urban planning”[tiab] OR “urban development”[tiab] OR “urban renewal”[mesh] OR “urban renewal”[tiab] OR “urban 

regeneration”[tiab] OR “urban revitalization”[tiab] OR gentrif*[tiab]   

 

33 Urbanisation  

“urbanization”[tiab] OR “urbanisation”[tiab] OR “urbanization”[mesh] OR “urban sprawl”[tiab] 

 

34 Walkability 

“walkability”[tiab] 
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Supplementary Material IV: List of countries included in Figure 1 (main text) and 

Supplementary Figures 1-3 (Supplementary Material VI, p. 23-25) 

 
The following countries were included in the plot shown in Figure 1 (main text) and Supplementary Figures 1-3 

(Supplementary Material VI, p. 23-25): 

1. Afghanistan 

2. Albania 

3. Algeria 

4. Andorra 

5. Angola 

6. Antigua and Barbuda 

7. Argentina 

8. Armenia 

9. Australia 

10. Austria 

11. Azerbaijan 

12. Bahamas 

13. Bahrain 

14. Bangladesh 

15. Barbados 

16. Belarus 

17. Belgium 

18. Belize 

19. Benin 

20. Bhutan 

21. Bolivia 

22. Bosnia and Herzegovina 

23. Botswana 

24. Brazil 

25. Brunei 

26. Bulgaria 

27. Burkina Faso 

28. Burundi 

29. Cambodia 

30. Cameroon 

31. Canada 

32. Cape Verde 

33. Central African Republic 

34. Chad 

35. Chile 

36. China 

37. Colombia 

38. Comoros 

39. Congo, Rep. 

40. Costa Rica 

41. Cote d'Ivoire 

42. Croatia 

43. Cuba 

44. Cyprus 

45. Czech Republic 

46. Democratic Republic of the Congo 

47. Denmark 

48. Djibouti 

49. Dominica 

50. Dominican Republic 

51. Ecuador 

52. Egypt 

53. El Salvador 

54. Equatorial Guinea 

55. Estonia 
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56. Eswatini 

57. Ethiopia 

58. Fiji 

59. Finland 

60. France 

61. Gabon 

62. Gambia 

63. Georgia 

64. Germany 

65. Ghana 

66. Greece 

67. Grenada 

68. Guatemala 

69. Guinea 

70. Guinea-Bissau 

71. Guyana 

72. Haiti 

73. Honduras 

74. Hungary 

75. Iceland 

76. India 

77. Indonesia 

78. Iran 

79. Iraq 

80. Ireland 

81. Israel 

82. Italy 

83. Jamaica 

84. Japan 

85. Jordan 

86. Kazakhstan 

87. Kenya 

88. Kiribati 

89. Kuwait 

90. Kyrgyzstan 

91. Lao 

92. Latvia 

93. Lebanon 

94. Lesotho 

95. Liberia 

96. Libya 

97. Lithuania 

98. Luxembourg 

99. Madagascar 

100. Malawi 

101. Malaysia 

102. Maldives 

103. Mali 

104. Malta 

105. Marshall Islands 

106. Mauritania 

107. Mauritius 

108. Mexico 

109. Micronesia, Fed. Sts. 

110. Moldova 

111. Monaco 

112. Mongolia 

113. Montenegro 

114. Morocco 

115. Mozambique 
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116. Myanmar 

117. Namibia 

118. Nauru 

119. Nepal 

120. Netherlands 

121. New Zealand 

122. Nicaragua 

123. Niger 

124. Nigeria 

125. North Korea 

126. North Macedonia 

127. Norway 

128. Oman 

129. Pakistan 

130. Palau 

131. Palestine 

132. Panama 

133. Papua New Guinea 

134. Paraguay 

135. Peru 

136. Philippines 

137. Poland 

138. Portugal 

139. Qatar 

140. Romania 

141. Russia 

142. Rwanda 

143. Saint Kitts and Nevis 

144. Saint Lucia 

145. Saint Vincent and the Grenadines 

146. Samoa 

147. San Marino 

148. Sao Tome and Principe 

149. Saudi Arabia 

150. Senegal 

151. Serbia 

152. Seychelles 

153. Sierra Leone 

154. Singapore 

155. Slovakia 

156. Slovenia 

157. Solomon Islands 

158. Somalia 

159. South Africa 

160. South Korea 

161. South Sudan 

162. Spain 

163. Sri Lanka 

164. Sudan 

165. Suriname 

166. Sweden 

167. Switzerland 

168. Syria 

169. Tajikistan 

170. Thailand 

171. Timor-Leste 

172. Togo 

173. Tonga 

174. Trinidad and Tobago 

175. Tunisia 
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176. Turkey 

177. Turkmenistan 

178. Tuvalu 

179. Uganda 

180. Ukraine 

181. United Arab Emirates 

182. United Kingdom 

183. United Republic of Tanzania 

184. United States of America 

185. Uruguay 

186. Uzbekistan 

187. Vanuatu 

188. Venezuela (Bolivarian Republic of) 

189. Viet Nam 

190. Yemen 

191. Zambia 
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Supplementary material V: List of International Statistical Classification of Diseases 

and Related Health Problems (ICD) codes included in the plot in Figure 1 (main text) 

and Supplementary Figures 1-3 (Supplementary Material VI, p. 23-25)  

 
The following ICD-codes were included in the plot in Figure 1 (main text) and Supplementary Figures 1-3 

(Supplementary Material VI, p. 23-25): 

- Depressive disorders: 

o ICD-9: 296.2-296.36, 300.4, 311-311.9 

o ICD-10: F32-F33.9, F34.1 

- Substance use disorders: 

o ICD-9: 291-291.9, 303-303.93, 305-305.03, 571.0-571.1, 571.3, 790.3, E860-E860.19, V11.3, 
292-292.9, 304-304.93, 305.1-305.93, E850.0-E850.29, V15.8-V15.83,, V15.85-V15.86, 304.0-
304.03, 305.5-305.53, E850.0-E850.29, 304.2-304.23, 305.2-305.23, 305.6-305.63, 304.4-
304.43, 305.7-305.73, 304.3-304.33, 292-292.9, 304, 304.1-304.13, 305.3-305.43, 305.8-
305.93.   

o ICD-10: F10-F10.99, G31.2, R78.0, X45-X45.9, X65-X65.9, Y15-Y15.9, Z81.1, F11-F19.99, 
P96.1, R78.1-R78.9, Z81.2-Z81.4, F11-F11.99, R78.1, F14-F14.99, R78.2, F15-F15.99, F12-
F12.99, F13-F13.99, F16-F19.99, P96.1, R78.3-R78.9 

- Anxiety disorders: 

o ICD-9: 300-300.3, 308-309.9 

o ICD-10: F40-F44.9, F93-F93.2   
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Supplementary Material VI: Supplementary Figures 1-4 

 

 
Supplementary Figure 1: Relationship between level of urbanisation and prevalence of common mental disorders with ordinary least squares regression lines 

OLS=ordinary least squares. The x-axis shows the proportion of a country’s population living in urban areas, and the y-axis represents the prevalence of the common 

mental disorders. The dots represent countries, with each country included three times, once for each of the disorders, as indicated by the three different colours. An 

overview of the countries and diagnostic codes included in the plot are shown in the appendix (p. 18-22).  

R-squared OLS fit for anxiety disorders: 0.219; R-squared OLS fit for depressive disorders: 0.119; R-squared OLS fit for substance use disorders: 0.112.  

The full output of the OLS analyses can be found at: https://github.com/mhlees/UMH-Plots/blob/master/umh-plots.ipynb.  

An interactive version of this plot, specifying country, disorder, and data per dot, can be found at: https://chart-studio.plotly.com/~mhlees/27/#/.    

 

https://github.com/mhlees/UMH-Plots/blob/master/umh-plots.ipynb
https://chart-studio.plotly.com/~mhlees/27/#/
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Supplementary Figure 2: Relationship between level of urbanisation and prevalence of common mental disorders, dot sizes reflecting country population size   
Lowess=locally weighted scatterplot smoothing. The x-axis shows the proportion of a country’s population living in urban areas, and the y-axis represents the prevalence 

of the common mental disorders. The dots represent countries, with each country included three times, once for each of the disorders, as indicated by the three different 

colours. Dot size reflects total country population size. An overview of the countries and diagnostic codes included in the plot are shown in the Appendix (pages 18-22). 

Trend lines were produced using a locally weighted scatterplot smoothing (LOWESS) technique, the shaded areas represent bootstrapped 95% confidence intervals 

(n=191x0.5=95, k=500). An interactive version of this plot can be found at: https://chart-studio.plotly.com/~mhlees/23/#/.   

 

https://chart-studio.plotly.com/~mhlees/23/#/
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Supplementary Figure 3: Relationship between relative error in prevalence estimation and level of urbanisation 
The x-axis shows the proportion of country population living in urban areas, and the y-axis the relative estimate error of the prevalence reported by the Global Burden of 

Disease study. Relative estimate error was calculated as ((upper bound estimate – lower bound estimate)/mean estimate). Trend lines were produced using a locally 

weighted scatterplot smoothing (LOWESS) technique, the shaded areas represent bootstrapped 95% confidence intervals (n=191x0.5=95, k=500).  

An interactive version of this plot can be found at: https://chart-studio.plotly.com/~mhlees/25/#/.  

 

https://chart-studio.plotly.com/~mhlees/25/#/
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Supplementary Figure 4: Jane’s urban mental health example 

This figure showcases an example of the use of the proposed conceptual framework of urban mental health. Meta-factors (grey box) are considered to have a dynamic 

impact on the urban environment at large (in this case traffic noise, air pollution, and greenspace; blue box). The horizontal strata on the left categorize the factors in this 

tentative example as urban factors (blue box), social factors (green box), or individual factors (yellow box). Interaction(s) between different (meta-)factors and symptoms 

of depression, across different domains and temporal scales, are illustrated by the different types of arrows. The example is further described in the main text.   

 

 

 


