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Data Supplement for Schuch et al., Physical Activity and Incident Depression: A Meta-Analysis 

of Prospective Cohort Studies. Am J Psychiatry (doi: 10.1176/appi.ajp.2018.17111194) 

Search Strategy 

PubMed/MEDLINE from inception up to October 18th, 2017 

(((Physical activity[MESH] OR exercise OR sports OR leisure time) AND (Depression[MESH] OR Major 

depressive disorder[MESH] OR depressive disorder))) AND (((association OR follow-up OR risk factor OR 

protect* OR prevent* OR causal* OR onset)) OR ((("Prospective Studies"[Mesh]) OR "Cohort 

Studies"[Mesh]) OR "Longitudinal Studies"[Mesh])) 

Number of retrieved references=3371 

SPORTDiscus from inception up to October 18th, 2017 

(physical activity or exercise or leisure time or sport*) AND (depress* or depression or major depression 

or major depressive disorder or depressive disorder) AND (prospective or longitudinal or cohort or 

association or risk or risk factor or protect* or prevent* or follow-up or onset) 

Number of retrieved references=1590.  

EMBASE from inception up to October 18th, 2017 

Search #1: (depress$ or major depression or major depressive disorder or depressive disorder or unipolar 

depression).ti,ab 

Search#2: (physical activity or exercise or leisure time or sport$).ti,ab 

Search#3: (prospective or follow-up or cohort or longitudinal or risk factor or prevent$ or protect$).ti,ab 

Search#4: #1 and #2 and #3 and #4 

Number of retrieved references=6919 

.
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PsycINFO from inception to October 18th, 2017 

Search #1: (depress$ or major depression or major depressive disorder or depressive disorder or unipolar 

depression).ti,ab 

Search#2: (physical activity or exercise or leisure time or sport$).ti,ab 

Search#3: (prospective or follow-up or cohort or longitudinal or risk factor or prevent$ or protect$).ti,ab 

Search#4: #1 and #2 and #3 

Number of retrieved references=1594 

 

Studies excluded in the full-text stage and reasons (items 1-12) an studies included in the meta-analyses 

(item 13) 
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Pediatr, 30(5), 376-384. doi:10.1097/DBP.0b013e3181b33659 
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Cognitive Function as a Mediator in the Relationship Between Physical Activity and Depression 
Status in Older Adults. J Korean Med Sci, 24(4), 540-546. doi:10.3346/jkms.2016.31.4.604 

Cao, H., Qian, Q., Weng, T., Yuan, C., Sun, Y., Wang, H., & Tao, F. (2011). Screen time, physical activity 
and mental health among urban adolescents in China. Prev Med, 53(4-5), 316-320. 
doi:10.1016/j.ypmed.2011.09.002 

Cha, E., Braxter, B. J., Kim, K. H., Lee, H., Akazawa, M. K., Talman, M. S., . . . Faulkner, M. S. (2015). 
Preventive strategies to reduce depressive symptoms in overweight and obese young adults. 
Arch Psychiatr Nurs, 29(5), 258-264. doi:10.1016/j.apnu.2015.04.002 

Chen, L. J., Stevinson, C., Ku, P. W., Chang, Y. K., & Chu, D. C. (2012). Relationships of leisure-time and 
non-leisure-time physical activity with depressive symptoms: a population-based study of 
Taiwanese older adults. Int J Behav Nutr Phys Act, 9, 28. doi:10.1186/1479-5868-9-28 

Davidson, C. L., Babson, K. A., Bonn-Miller, M. O., Souter, T., & Vannoy, S. (2013). The impact of exercise 
on suicide risk: examining pathways through depression, PTSD, and sleep in an inpatient sample 
of veterans. Suicide Life Threat Behav, 43(3), 279-289.  

France, C., Lee, C., & Powers, J. (2004). Correlates of depressive symptoms in a representative sample of 
young Australian women. Australian Psychologist, 39(3), 228-237.  

Gavric, Z., Culafic, A., & Markovic, B. (2011). Correlation between phq-9 score and physical activity level, 
risk factors and non-communicable diseases in patients in family medicine clinic. Central 
European Journal of Medicine, 6(3), 372-377.  
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Julien, D., Gauvin, L., Richard, L., Kestens, Y., & Payette, H. (2013). The role of social participation and 
walking in depression among older adults: results from the VoisiNuAge study. Can J Aging, 32(1), 
1-12. doi:10.1017/s071498081300007x 

Kantomaa, M. T., Tammelin, T. H., Ebeling, H. E., & Taanila, A. M. (2008). Emotional and behavioral 
problems in relation to physical activity in youth. Med Sci Sports Exerc, 40(10), 1749-1756.  

Kim, Y. S., Park, Y. S., Allegrante, J. P., Marks, R., Ok, H., Ok Cho, K., & Garber, C. E. (2012). Relationship 
between physical activity and general mental health. Prev Med, 55(5), 458-463. 
doi:http://dx.doi.org/10.1016/j.ypmed.2012.08.021 

Kivela, S. L., & Pahkala, K. (1991). Relationships between health behaviour and depression in the aged. 
Aging (Milano), 3(2), 153-159.  

Konttinen, H., Silventoinen, K., Sarlio-Lahteenkorva, S., Mannisto, S., & Haukkala, A. (2010). Emotional 
eating and physical activity self-efficacy as pathways in the association between depressive 
symptoms and adiposity indicators. Am J Clin Nutr, 92(5), 1031-1039. 
doi:10.3945/ajcn.2010.29732 
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activity, leisure-time screen use and depression among children and young adolescents. J Sci 
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Associations of self-reported physical activity types and levels with quality of life, depression 
symptoms, and mortality in hemodialysis patients: the DOPPS. Clin J Am Soc Nephrol, 9(10), 
1702-1712. doi:10.2215/cjn.12371213 
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between Leisure Time Physical Activity and Depressive Symptoms in Men. Medicine & Science in 
Sports & Exercise, 44(2), 260-265.  

Stone, R. C., Meisner, B. A., & Baker, J. (2012). Mood disorders among older adults participating in 
individual and group active environments: Me versus us, or both? Journal of Aging Research, 
2012 (no pagination)(727983).  

Suija, K., Timonen, M., Suviola, M., Jokelainen, J., Jarvelin, M. R., & Tammelin, T. (2013). The association 
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Tawashy, A. E., Eng, J. J., Lin, K. H., Tang, P. F., & Hung, C. (2009). Physical activity is related to lower 
levels of pain, fatigue and depression in individuals with spinal-cord injury: a correlational study. 
Spinal Cord, 47(4), 301-306.  

Teychenne, M., Ball, K., & Salmon, J. (2010). Physical activity, sedentary behavior and depression among 
disadvantaged women. Health Educ Res, 25(4), 632-644. doi:10.1093/her/cyq008 

Teychenne, M., Ball, K., & Salmon, J. (2012). Educational inequalities in women's depressive symptoms: 
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men. Eur J Epidemiol, 21(9), 701-706. doi:10.1007/s10654-006-9038-5 
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Tortolero, S. R., Peskin, M. F., Baumler, E. R., Cuccaro, P. M., Elliott, M. N., Davies, S. L., . . . Schuster, M. 
A. (2014). Daily violent video game playing and depression in preadolescent youth. Cyberpsychol 
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FIGURE S1. PRISMA Flowchart of Study Selection 
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FIGURE S2. Forest Plot of Studies Examining the Association of PA and Incident Depression.  

Effect size estimates are reported as crude odds ratios (ORs) and 95% confidence intervals (CI). 

Random-effects modeling was employed. Size of squares are proportional to sample size of 

individual studies, and diamond represents the summary effect size estimate. 
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FIGURE S3. Forest Plot of Studies Examining the Association of PA and Incident Depression.  

Effect size estimates are reported as adjusted relative risks (ARRs) and 95% confidence intervals 

(CI). Random-effects modeling was employed. Size of squares are proportional to sample size of 

individual studies, and diamond represents the summary effect size estimate. 
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FIGURE S4. Forest Plot of Studies Examining the Association of PA and Incident Depression.  

Effect size estimates are reported as crude relative risks (RRs) and 95% confidence intervals (CI). 

Random-effects modeling was employed. Size of squares are proportional to sample size of 

individual studies, and diamond represents the summary effect size estimate. 
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TABLE S1. Study Quality Assessment 
       

Study/item  
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the non 
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present at start of 
study 

Comparability of 
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basis of the 
design or 
analysis 
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Was follow-up 
long enough 
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Adequacy of 
follow up of 
cohorts total 

Almeida et al., 2006 A (+1*) A (+1*) C (0) A (+1*) C (0) C (0) A (+1*) C (0) 4 

Augestad et al,. 2008 B (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) D (0) 6 

Baumeister et al., 2017 A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) D (0) 6 

Beard et al., 2007 B (+1*) A (+1*) C (0) A (+1*) C (0) B (+1*) A (+1*) B (+1*) 6 

Brown et al., 1996 B (+1*) A (+1*) C (0) A (+1*) C (0) C (0) A (+1*) B (+1*) 5 

Cabello et al., 2017 A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Chang et al., 2016  A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) C (0) 6 

Chang et al., 2016 (2) C (0) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1) B (+1*) 6 

Chen et al., 1999 A (+1*) A (+1*) C (0) A (+1*) C (0) C (0) A (+1*) B (+1*) 5 

Choi et al., 2015 A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Clark et al., 2007 A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Collard et al., 2015 B (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Cooper-Patrick et al., 1997 B (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Da Silva et al., 2012 A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

España-Romero et al., 2013 A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) D (0) 6 

Farmer et al., 1988 B (+1*) A (+1*) C (0) A (+1*) C (0) C (0) A (+1*) B (+1*) 5 

Gallegos-Carrillo et al., 2013 B (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Garcia-Pena et al., 2013 B (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Giltay et al., 2007 B (+1*) A (+1*) C (0) A (+1*) C (0) C (0) A (+1*) B (+1*) 5 

Groffen et al., 2013 B (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Hiles et al., 2015 A (+1*) A (+1*) A (+1*) A (+1*) A (+2**) C (0) A (+1*) C (0) 7 

Jerstad et al., 2010 A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Jonsdottir et al., 2010 B (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

.
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Key: The scoring of each item to the total of the study quality assessment is represented between each parenthesis. For the item "adequacy of follow 
up of cohorts", the criteria for scoring "C" (0) was a lost to follow up of  30% of the participants of the cohort.  
 
 
 
 

Joshi et al., 2016 A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) C (0) 6 

Koster et al,. 2006 B (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) C (0) 6 

Ku et al., 2009 B (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Kuwahara et al., 2015 A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 6 

Mckercher et al., 2014 A (+1*) A (+1*) C (0) A (+1*) C (0) C (0) A (+1*) B (+1*) 5 

Messier et al., 2013 B (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Mihrshahi et al., 2015 A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Mikkelsen et al., 2010 A (+1*) A (+1*) C (0) A (+1*) A (+2**) A (+1*) A (+1*) B (+1*) 8 

Mobily et al., 1996 B (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) C (0) 6 

Park et al., 2015 B (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) C (0) 6 

Pasco et al., 2011 B (+1*) A (+1*) C (0) A (+1*) A (+2**) A (+1*) A (+1*) C (0) 7 

Rius-Ottenheim et al., 2013 C (0) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 6 

Roh et al., 2015 B (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) C (0) 7 

Sanchez-Villegas et al., 2008 C (0) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 6 

Sanchez-Villegas et al.,  
2016 

C (0) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 6 

Smith et al., 2010 A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) C (0) 6 

Strawbridge et al., 2002 A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Strohle et al., 2007 A (+1*) A (+1*) C (0) A (+1*) B (+1*) A (+1*) A (+1*) B (+1*) 7 

Ten Have et al., 2011 A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Tsai et al., 2013 A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Tsutsumimoto et al., 2017 B (+1*) A (+1*) C (0) A (+1*) C (0) C (0) A (+1*) B (+1*) 5 

Veronese et al., 2017 A (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

Wang et al., 2011 A (+1*) A (+1*) C (0) A (+1*) A (+2**) A (+1*) A (+1*) B (+1*) 8 

Weyerer et al., 1992 A (+1*) A (+1*) C (0) A (+1*) A (+2**) A (+1*) A (+1*) B (+1*) 8 

Wise et al., 2006 C (0) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 5 

Yoshida et al., 2015 B (+1*) A (+1*) C (0) A (+1*) A (+2**) C (0) A (+1*) B (+1*) 7 

.
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TABLE S2. Covariates Used in Each Study 

Study Covariates 

Almeida et al., 2006 none 

Augestad et al,. 2008  age, BMI, education, smoking, alcohol consumption and living arrangements 

Baumeister et al., 2017 age, sex, years of schooling, alcohol consumption, smoking and waist circumference 

Beard et al., 2007  none 

Brown et al., 1996  none 

Cabello et al., 2017  demographics, presence of a physical chronic condition, BMI, general health, status and country 

Chang et al., 2016  
age, sex, education, BMI, systolic blood pressure, current smoking, cholesterol, coronary event, never smoked, and self-reported 
stroke, antidepressant medication use, memory, executive function and cognitive function 

Chang et al., 2016 none 

Chen et al., 1999 age 

Choi et al., 2014 
age, sex, educational level, marital status, household income, religion, region, employment status, the number of chronic disease, 
regular exercise and year 

Clark et al., 2007 
age, gender, gender*age, ethnicity, eligibility for free school meals, general health status, long-standing illness, overweight, health-
risk behaviours  

Collard et al., 2015 age, gender, level of education, smoking status, alcohol use, number of somatic diseases, cognition 

Cooper-Patrick et al., 1997 gender, age, smoking status, and substance abuse prior to depression. 

Da Silva et al., 2012 
sex, age, ethnicity, marital status, occupational position, stressful life events, satisfaction with work, alcohol intake, smoking status 
and  self-reported respiratory disease 

España-Romero et al., 2013 age, sex, baseline examination year, survey response year and alcohol consumption 

Farmer et al., 1988 age, race, education, employment status, self-reported health, household income, and length of follow-up 

Gallegos-Carrillo et al., 2012 
age, sex, PA at baseline, education level, marital status, BMI, tobacco use, health problems in the last 6 months, number of chronic 
diseases, mobility problems, self-reported health status 

Garcia-Pena et al., 2013  unclear 

Giltay et al., 2006  none 

Groffen et al., 2013 age, site, marital status, and prevalent disease 

Hiles et al., 2015 unclear 

Jerstad et al., 2010 baseline depression, body satisfaction, bulimic symptoms, social support, and previous year body mass index percentile 

Jonsdottir et al., 2010  age, gender, body mass index, and educational level  

Joshi et al., 2016 age, sex, race, income, and education 

Koster et al,. 2006 age and sex 

Ku et al., 2008 
age, gender, educational level, marital status, living status, satisfaction with social support, satisfaction with income, drinking 
alcohol,activities of daily living and number of chronic diseases 

.



Page 39 of 41 

Kuwahara et al., 2015 
 age, sex, BMI, smoking, alcohol consumption, shift work, overtime work, job position, marital status, mutual relations and baseline 
depression scores 

Messier et ., 2013  sex, age, education and marital status 

Mckercher et al., 2014 
Age, self-reported health status, language spoken at home in childhood, number of live births, current occupation, and depressed 
mood 

Mikkelsen et al., 2010 age, income, smoking, education, alcohol intake, BMI, occupational physical activity and chronic disease 

Mihrshahi et al., 2015  education, marital status, BMI, physical activity, alcohol intake, fish and energy intake and comorbidities. 

Mobily et al., 1996 
 age, marital status, smoking status at baseline, history of arthritis, hip fracture, stroke, cardiovascular disease, or emphysema at 
baseline and incidence of stroke, arthritis, cardiovascular disease, and emphysema between baseline and the 3-year follow-up 

Park et al., 2015 age, sex, years of education, marital status, living arrangement, medical insurance, and employment 

Pasco et al., 2011 Age, anthropometry, smoking, alcohol use and SES 

Rius-Ottenheim et al., 2013 
age, sex, education, marital status, smoking habits, alcohol use, diabetes mellitus, stroke, time since myocardial infarction, BMI, self-
rated health, treatment group and cognition 

Roh et al., 2015 
age, gender, education, household income, smoking, alcohol intake, number of diseases, K-IADL score, cognition score and SGDS-
K 

Sanchez-Villegas et al., 2008 
gender, age, employment status, body mass index, marital status, smoking, presence of any severe disease at baseline, alcohol 
intake and total energy intake 

Sanchez-Villegas et al., 2016 
age and sex, BMI, smoking, use of vitamin supplements, total energy intake, presence of cardiovascular disease, type 2 diabetes, 
hypertension, and dyslipidaemia at baseline, adherence to the Mediterranean diet, and socializing activities 

Smith et al., 2010 

 age, education, marital status, BMI, hypertension, diabetes mellitus, alcohol use, smoking status, prevalent coronary heart disease, 
stroke, cancer, Parkinson’s disease, dementia, cognitive impairment, functional impairment, 8-year incident dementia or cognitive 
impairment 

Strohle et al., 2007 age and gender 

Strawbrigde et al., 2001 
age, sex, ethnicity, education, financial problems, neighborhood, disability, chronic conditions, health behaviors, and the social 
relation variables 

Ten Have et al., 2011  gender, age, education, partner status, employment status, and presence of a somatic illness 

Tsai et al., 2013 sex, age, level of education, psychological stress, diabetes, heart disease, IADL status, family support, and audio acuity 

Tsutsumimoto et al., 2016 Age and sex 

Veronese et al., 2017 

age, gender, educational level, marital status, smoking habits, activities of daily living score, number of diseases at baseline, Center 
for Epidemiologic Studies Depression Scale (CES-D) score, and immediate word recall, delayed word recall, orientation in time, 
verbal fluency and recall summary score at baseline and at follow-up 

Wang et al., 2011 
age, BMI, marital status, working status, income, chronic diseases, social support, long-term disabilities or handicaps, restriction of 
activity, activity prevented due to pain, and self-rated health 

Weyerer et al., 1992 sex, age, social class and physical disorder 

Wise et al., 2006 
age, education, occupation, marital status, geographic region, physical activity, BMI, preexisting health conditions, energy intake, 
smoking, current alcohol consumption, and child care responsibilities 

Yoshida et al., 2015  sex, age, educational status, smoking status, alcohol consumption, outpatient visits, and higher-level competence  

 

.
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TABLE S3. Incidence and Dropout Rates  
 exposed non-exposed %dropout 

Almeida et al., 2006 15.1% 26.4% unclear 

Augestad et al,. 2008 ? ? unclear 

Baumeister et al., 2017 ? ? unclear 

Beard et al., et al., 2007 ? ? 31.0 

Brown et al., 1996 6.0% 14.3% 36 

Cabello et al., 2017 ? ? unclear 

Chang et al., 2016 3.2% 6.1% 70 

Chang et al., 2016 13.8% 24.7% unclear 

Chen and Millar 1999 3.6% 4.8% 6.4 

Choi et al., 2015 ? ? 52 

Clark et al., 2007 ? 44.5% 25 

Collard et al., 2015 ? ? 33.2 

Cooper-Patrick et al., 1997 ? ? 17 

Da Silva et al., 2012 ? ? 20 

España-Romero et al., 2013 ? ? unclear 

Farmer et al., 1988 ? ? 21.8 

Gallegos-Carrillo et al., 2013 10.6% 16.5% unclear 

García-Peña et al., 2013 ? ? 29.42 

Giltay et al., 2006 30.3% 41.2% unclear 

Groffen et al., 2013 ? ? 12.4 

Hiles et al., 2015 ? ? 30 

Jerstad et al., 2010 ? ? unclear 

Jonsdottir et al., 2010 ? ? 15 

Joshi et al., 2016 ? ? 33 

Koster et al,. 2006 ? ? 19.2 

Ku et al., 2009 ? ? 18.8 

.
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Kuwahara et al., 2015 ? ? unclear 

Mckercher et al., 2014 
9% females / 3.6% 

males 
14.9% females / 9.5% 

males 39 

Messier et al.,2013 12.5% 16.9% 34 

Mihrshahi et al., 2015 ? ? 41 

Mikkelsen et al., 2010 ? ? 11.7 

Mobily et al., 1996 ? ? 43.3 

Park et al., 2015 23.8% 58.4% 54.7 

Pasco et al., 2011 ? ? 39 

Rius-Ottenheim et al., 2013 8.4% 11.3% 21.5 

Roh et al., 2015 ? ? 33.3 

Sanchez-Villegas et al., 2008 ? ? 10 

Sanchez-Villegas et al.,  2016 ? ? 10 

Smith et al., 2010 ? ? 59.5 

Strawbridge et al., 2002 1.7% 7.7% 9.8 

Strohle et al., 2007 7.4% 10.6% 15.7 

Ten Have et al., 2011 ? ? 32.2 

Tsai et al., 2013 15.1% 18.5% 29.5 

Tsutsumimoto et al., 2017 7.3% 9% 13.2 

Veronese et al., 2017   10 

Wang et al., 2011 ? ? 22.6 
Weyerer et al., 1992 2.6% 3.4% 12.7 

Wise et al., 2006 25% 29.5% 13 

Yoshida et al., 2015 ? ? 28.4 
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