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A B S T R A C T   

Background: This meta-analytic review aimed to systematically evaluate associations of depression with multiple 
gender role dimensions (masculinity, femininity, androgyny, and undifferentiated traits) and to determine po-
tential moderators (participant characteristics, study instruments and sociocultural factors) of the relationship. 
Methods: Of 4481 initially identified records in three electronic databases, 58 studies published 1978 to 2021 
were included for meta-analysis. 
Results: (1) Association of depression and gender role is moderated by study year and human development 
indices. (2) Masculinity is a protective factor for depression, while this dominance has declined as life expectancy 
increases. (3) A negative, weak but significant association between depression and femininity is observed in 
women, and college students, which starts to emerge with the gradual increase in the national education and 
income index from 1990 to 2019. (4) Androgynous individuals reported the lowest level of depression as 
compared with other gender role orientations (masculine, feminine, and undifferentiated trait group). This 
disparity is becoming more extreme with life expectancy and per capita income index increases. 
Limitations: English-language studies were only included in this review. 
Conclusions: Androgyny might be the most ideal gender role protecting both women and men from depression.   

1. Introduction 

Worldwide major depression is a leading cause of disability (James 
et al., 2018). World Health Organization (2017) indicates that the 
number of people with depression worldwide has reached 322 million. 
Notably, sex disparity in the prevalence of depression is commonly re-
ported, with women nearly twice as likely to develop depression than 
men. Furthermore, during the last decades, the higher risk of women 
developing depression has been primarily linked to sex differences in the 
biological susceptibility, genetic and hormonal factors as well as sex 
differences in physiological stress responsivity or the exposure to 

environmental risk factors, including higher exposure to (sociocultural) 
stressors (Hyde and Mezulis, 2020) and aversive early life experiences in 
women and differences in the access to mental health-related resources 
such as economic success and social status (for a detailed overview see e. 
g., Kuehner, 2017). 

Whereas people also grow up in a societal environment where indi-
vidual socio-sexual behavior, personalities, and beliefs are formulated in 
terms of social roles including gender roles with corresponding mascu-
line and feminine traits being a subject of change over time (Reilly, 
2019). Since 1970, researchers have started to investigate associations 
between depression and gender role across different age groups, 

* Corresponding author at: School of Psychology, South China Normal University, Guangzhou 510631, Guangdong, China. 
E-mail addresses: lihong_psych@m.scnu.edu.cn, lihongwrm@vip.sina.com (H. Li).  

Contents lists available at ScienceDirect 

Journal of Affective Disorders 

journal homepage: www.elsevier.com/locate/jad 

https://doi.org/10.1016/j.jad.2021.07.018 
Received 2 January 2021; Received in revised form 11 July 2021; Accepted 13 July 2021   

mailto:lihong_psych@m.scnu.edu.cn
mailto:lihongwrm@vip.sina.com
www.sciencedirect.com/science/journal/01650327
https://www.elsevier.com/locate/jad
https://doi.org/10.1016/j.jad.2021.07.018
https://doi.org/10.1016/j.jad.2021.07.018
https://doi.org/10.1016/j.jad.2021.07.018
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jad.2021.07.018&domain=pdf


Journal of Affective Disorders 294 (2021) 261–278

262

however, findings remained inconsistent such that depending on the 
specific sample and different methodological approaches have been 
reported (Cheng, 1999; Dyson and Renk, 2006). Thus, based on the 
pieces of evidence from individual studies it remains unclear if gender 
role could explain depression risk across the lifespan. To the best of our 
knowledge, only two previous meta-analyses addressed this topic over 
the last three decades (Bassoff and Glass, 1982; Whitley, 1985). Of note, 
the previous two reviews focused on the association between mascu-
linity/femininity and depression without consideration of potential 
moderators, and firm conclusions were impeded by the small number of 
original studies. As the number of primary studies has increased 
considerably over the past years, it is now a suitable time for a sys-
tematic re-evaluation of the relationship between depression with 
gender role and to determine potential moderators in terms of three 
dimensions, including participants’ characteristics (sex, age, college 
student status, health status), study instruments and sociocultural fac-
tors (study location, study year, national life expectancy, education, and 
income index) (specific moderators will be detailed below). 

1.1. Masculinity, femininity, gender role traits, and depression 

Gender role (also known as sex role) refers to a socially constructed 
role determining behaviors and cultural values that are stereotypically 
acceptable and appropriate for women and men. It is different from sex 
which is assigned at birth and determined by biological and physio-
logical factors, such as genes, anatomy, hormones, and gonads (Juster 
et al., 2011). In contrast, gender role is shaped by societal contexts and 
upbringing where beliefs about gender-specific values are developed 
through cultural socialization in families, schools, and workplaces 
(Stockard, 2006). Gender socialization already starts during early 
childhood and strongly influences the development of gender role 
identity and/or personality stereotypes (Knaak, 2004). In the early 
literature, gender role involves two clusters of independent and 
orthogonal trait predispositions (masculinity and femininity) (Bem, 
1974; Spence et al., 1975), which is often measured by the Bem Sex-Role 
Inventory (BSRI) and the Personal Attributes Questionnaire (PAQ). 
Notably, both questionnaires include two sub-scales in which 
self-attribution of traits is socially desirable and stereotypical for men 
(masculinity scale/instrumentality) and women (femininity scale/ex-
pressiveness), respectively. For example, the sub-scale for masculinity 
contains instrumental features such as ‘dominant’, ‘has leadership 
abilities’, and ‘competitive’; the sub-scale for femininity contains 
expressive features such as ‘understanding’, ‘warm’, and ‘compas-
sionate’. Researchers further proposed that such gender role orienta-
tions can be transformed into four gender role traits (masculine = high 
in masculinity and low in femininity, feminine = high in femininity and 
low in masculinity, androgynous = both high in masculinity and femi-
ninity, and undifferentiated = both low in masculinity and femininity) 
based on the median of distributions of masculinity and femininity 
scales (Bem, 1979; Spence et al., 1975; Spence and Helmreich, 1981). 

Since the 1970s, researchers have applied the aforementioned in-
struments or their modified versions to measure gender role and to 
determine associations with depression changes over decades in terms of 
societal changes. An early attempt to quantitatively evaluate the existing 
evidence regarding associations of gender role orientations with multi-
ple mental health was made by Whitley (1985), but only 13 studies 
published between 1978 and 1983 were included to explore associations 
between depression and two gender roles orientations only. The results 
suggested a negative association of depression with masculinity but not 
femininity, which was supported by the Masculinity Hypothesis empha-
sizing the protective functions of such socially desirable masculine traits 
(e.g., dominance, confidence, sexual success, and physical and 
emotional self-control) on remitting the threat of depressive mood, 
irrespective of one’s sex (Gonzalez et al., 2012; Whitley, 1985). The 
Androgynous Hypothesis, on the other hand, argues that androgynous 
individuals are psychologically healthier and less likely to develop 

depression because their equally distributed traits of both masculinity 
and femininity are associated with more adaptive and flexible coping 
strategies in stressful situations (Cheng, 2005). Feminine traits have 
been found beneficial for mental health by bringing higher social sup-
ports (Pilar Matud, 2019). However, the Congruence Hypothesis, a most 
long-standing model referring to gender role and mental health, suggests 
that appropriately sex-typed individuals (males with greater masculinity 
and females with greater femininity) are mental healthier because their 
behavior and attitude are consonant with cultural stereotypes and ex-
pectations, which might protect them from social pressures (Holahan 
and Spence, 1980; Pleck, 1975; Whitley, 1985). Given that only mas-
culinity and femininity were included in the past meta-analysis, it thus 
remains elusive if depression is associated with androgynous and un-
differentiated traits. 

Moreover, during the last three decades since the above-mentioned 
meta-analysis was published, a considerable amount of original litera-
ture has accumulated and associations between gender role orientation 
(s) and depression could have additionally changed due to societal 
development. Thus, the larger number of more recent studies may allow 
a more robust estimation of the associations. Additionally, it remains 
unclear whether such associations can be moderated by other factors, 
such as sex, age, health status, education level, cultural background, 
instruments used, year of data collection, and the degree of social 
development in the regions where the data was collected. 

1.2. Potential moderators of the associations between gender role and 
depression 

1.2.1. Sex 
Differences between women and men in terms of their susceptibility 

to depression have long been recognized and increasingly examined 
(Salk et al., 2017). Determining factors that render women more sus-
ceptible than men to depression can not only reveal important insights 
on the pathogenesis of the disorder but also inform the awareness of 
depression risk and appropriate management of these mental disorders. 
In line with the Masculinity Hypothesis, the level of the masculine trait in 
both men and women may serve as a protective factor for the develop-
ment of depression across the lifespan (Hermann and Betz, 2004; Mar-
cotte et al., 2002; Wilson and Cairns, 1988). Recently, however, a 
growing number of studies showed that rigid conformity to traditional 
masculine norms led to male mental health problems, such as violence, 
restrictive emotionality, substance abuse, even higher suicidal ideation, 
and less help-seeking for depression (Coleman et al., 2020; Cook, 1993; 
Seidler et al., 2016; Sung, 2020). Together, it remains unclear whether 
variations in the association between gender role and depression vary as 
a function of sex. 

1.2.2. Age 
In general, it is widely accepted that gender differences in depression 

manifest already during puberty such that the number of adolescent girls 
with depression outnumbers those of adolescent boys. The gender dif-
ference reaches a peak between preadolescence and young adulthood 
(Hankin et al., 1998) but narrows down and remains stable during later 
adulthood (Salk et al., 2017). Notably, results from another 
meta-analysis including non-clinical populations have indicated that 
smaller gender differences in depression first began to emerge in ado-
lescents and young adults, but the greatest increase occurred in the 
elderly (Wang et al., 2016). Given the conflicting findings from previous 
studies, it requires further investigation on this topic, specifically to 
determine whether sample age plays a role in predicting gender role 
differences in depression. 

1.2.3. College student status 
College student status as a predictor for depression has been exten-

sively studied, with empirical data strongly suggesting that higher 
educational attainment represents a protective factor for the 
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development of depression (Viinikainen et al., 2018). On the other hand, 
epidemiological studies have consistently revealed a high prevalence of 
depression among college students (Ibrahim et al., 2013), which has 
inspired studies examining associations between gender role and 
depression in this specific group (Chevron et al., 1978; Lam and 
McBride-Chang, 2007; Moller-Leimkuhler and Yucel, 2010). Mean-
while, individuals in other educational stages, including kindergarten, 
primary school, and secondary school were investigated as well (Hart 
and Thompson, 1996; Lyons et al., 2006; Marcotte et al., 1999; Marusic 
and Bratko, 1998). For example, Lyons et al. (2006) enrolled children 
from kindergarten to primary school, did not observe significant asso-
ciations of masculinity/femininity and depression. While the significant 
results appeared in the studies recruited adolescents from secondary 
school (Li et al., 2006). Given that gender difference in depression ap-
pears from early puberty, it can be proposed that college student status 
may moderate associations between gender role and depression. 

1.2.4. Health status 
Given that individuals with poor health are more susceptible to 

depression as compared to healthy individuals, researchers have begun 
to investigate associations of gender role with the level of depressive 
symptoms in healthy and/or clinical samples, including college students 
seeking psychological counseling (Holahan and Spence, 1980), patients 
with major depressive disorder (Szpitalak and Prochwicz, 2013) and 
older adults with physiological and/or mental disorders (Vafaei et al., 
2016). For instance, healthy college students with a higher level of 
masculinity reported lower levels of depression than those with lower 
masculinity in counseling contexts (Holahan and Spence, 1980). While, 
major depression patients tended to be more masculine but less 
androgynous (Szpitalak and Prochwicz, 2013). Collectively, the incon-
sistent findings on the potential role of health status on the associations 
between gender role and depression require further investigation. 

1.2.5. Assessment of gender role and depression 
Early studies that investigated associations between masculinity/ 

femininity and depression, the BSRI and PAQ are the most commonly 
used instruments to measure gender role, however, results vary greatly 
across studies (Roos and Cohen, 1987; Russo et al., 1993). Zeldow et al. 
(1985) found a moderate negative association of depression and mas-
culinity (as measured by the PAQ) among freshmen, which was incon-
sistent with findings from an earlier study in a similar age group 
suggesting a weak association between masculinity and depression as 
measured by the BSRI (DeGregorio and Carver, 1980). Moreover, 
Whitley and Gridley (1993) investigated the effects of the instrument 
type on masculinity/femininity-depression (as measured by Beck 
Depression Inventory, Self-Rating Depression Scale, and Depression 
Check List) associations, suggesting that stronger 
masculinity-depression associations were consistently observed while 
using the PAQ as compared to the BSRI. 

The level of depression has been assessed by several different in-
struments, such as the Beck Depression Inventory (BDI), the Zung’s Self- 
Rating Depression Scale (SDS), and the Center for Epidemiological Study 
Depression Scale (CES-D). Whitley and Gridley (1993) observed a 
weaker negative association of masculinity with depression measured 
with the BDI as compared to the SDS. However, in a similar age group, 
relatively equivalent strength for associations of masculinity with 
depression as measured by the BDI and the CES-D (Wong and Whitaker, 
1993). Notably, the aforementioned instruments share common 
depressive factors, including ‘depressed mood’ and ‘sadness’, but also 
assess different facets of depression. For example, the BDI specifically 
assesses functional impairments (i.e., social withdrawal, functional im-
pairments in occupational context), whereas interpersonal problems are 
only considered as facet in the CES-D (Shafer, 2006). Collectively, the 
previous findings suggest that the associations between gender role and 
depression are influenced by the specific instruments employed to assess 
gender role as well as depression. 

1.2.6. Periods and human development across nations or regions 
Social desirability and support are generally different across coun-

tries or regions and are subject to sociocultural changes over time. For 
instance, many women entered high-status and traditionally male- 
dominated occupations, including business and law, as well as medi-
cine and academic occupations (Catalyst, 2020; World Economic 
Forum, 2020). Moreover, a strong increase from 1974 to 1994 in 
women’s masculinity was observed that coincides with their entrance 
into the workforce (Twenge, 1997). In their further expanded analyses 
of data from 1974 to 2012, the level of masculinity in women continued 
to increase, but with a smaller overall change than those reported in the 
initial survey reported in 1997. On the other hand, a decline in femi-
ninity in women was found between 1992 and 2012 (Donnelly and 
Twenge, 2017). Overall, women have become less likely to endorse 
feminine traits, while men have become less masculine (Donnelly & 
Twenge, 2016). Despite an increasing number of nations aiming to 
promote gender equality and to foster educational and occupational 
opportunities for women (Kabeer, 2012), the recent Human Develop-
ment Report (2019) suggest that females are still discriminated world-
wide in the domains of health and education, as well as participation in 
the labor market and politics (United Nations Development Programme, 
2019). Given the fact that gender inequality might have changed over 
time and/or vary by nations or regions, the present meta-analysis 
additionally explored survey year, study location, and three 
sub-indices of the national human development indices (life expectancy 
index, education index, and income index) to determine whether the 
association of gender role and depression is modulated by time and 
nations/regions. 

1.2.7. The current meta-analysis 
Based on the accumulated and inconsistent literature to date, there is 

a clear need to synthesize the findings. To this end, we first reviewed the 
existing evidence to quantitatively summarize associations between 
levels of depression and gender role orientations (masculinity and 
femininity), respectively. Secondly, we attempted to determine whether 
significant differences in depression existed among individuals with four 
different gender role traits (masculine, feminine, androgynous, and 
undifferentiated). Thirdly, we aimed to explore whether masculinity/ 
femininity-depression associations were moderated by participant 
characteristics (sex, age, college student status, and health status), study 
instruments (gender role: BSRI and PAQ; depression: BDI, SDS, CES-D, 
and BDI-II), and societal factors and their development over time 
(study year, study location, life expectancy index, education index, and 
income index). Finally, for further interpreting the gender difference in 
depression through gender role, we additionally investigated differences 
in terms of effect size between females and males on levels of depression, 
masculinity, and femininity, respectively. 

2. Methods 

This meta-analytic review was conducted following the statement of 
the Preferred Reporting Items for Systematic Reviews and Meta-analyses 
(PRISMA) guidelines (Liberati et al., 2009). 

2.1. Literature search strategy 

Electronic databases (PubMed, PsycINFO, and Web of Science) were 
systematically searched from inception to November 2019. The 
following key terms were utilized in the search strategy and combined: 
(depress*) AND (“sex role” OR “gender role” OR “sex identity” OR 
“gender identity” OR “masculinity” OR “femininity” OR “masculine” OR 
“feminine” OR “androgyny” OR “androgynous” OR “undifferentiated”). 
Reference lists for the included articles have been further reviewed to 
determine additional articles of relevance. 
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2.2. Inclusion criteria 

Studies were included if they meet the following criteria: (1) English- 
language studies published in peer-reviewed journals; (2) Studies 
investigating the association between gender role orientations and/or 
identities and depression; (3) Inclusion of human subjects with mixed 
gender and clear reporting of psychological gender role (e.g., mascu-
linity, femininity, androgyny, masculine, feminine, androgynous, un-
differentiated); (4) Depressive symptoms measured by a validated 
instrument (5) Extractable data (e.g., mean, standard deviation/stan-
dard error, and sample size). No restrictions concerning LGBTQ groups 
(e.g., lesbian, gay, bisexual, transgender or questioning) and health 
status were applied. 

2.3. Data extraction 

Two authors (JL and LZ) independently extracted the data, including 
the name of the first author, publication year and/or survey year; study 
location (nation or region); characteristics of participant (sex, age, col-
lege student status, physical and/or mental health status; whether 
belong to LGBTQ groups, or not); instruments used for assessment of 
gender role and depression, the corresponding mean scores; and effect 
sizes or any available information for effect size calculations. In cases 
that involved identical or overlapping samples, only the first publication 
or test will be considered. If an article provides insufficient information 
for effect size calculations, survey year, and/or location(s) for data 
collection, the leading and/or corresponding authors of the study were 
contacted by e-mail with a request for corresponding unpublished data. 
All together 47 researchers were contacted directly. As a result, we 
received 17 replies to our request, and of those, 14 scholars provided 
previously unpublished data. 

2.4. Methodological quality assessment 

All of the studies underwent a methodological quality assessment, 
based on the Meta-analysis of Observational Studies in Epidemiology 
(MOOSE) guidelines (Stroup et al., 2000), the Strengthening the 
Reporting of Observational Studies in Epidemiology (STROBE) checklist 
(Von Elm et al., 2014), and literature suggestions (Sanderson et al., 
2007), in which four domains in each study were considered: (1) 
Appropriate design of the study (i.e. cross-sectional with/without 
adequately balance of gender groups; longitudinal with/without details 
of follow-up procedure); (2) Appropriate selection of participants (i.e. 
giving matching criteria and methods of selection of participants; sam-
ple size); (3) Appropriate instruments of gender role and depression; (4) 
Appropriate control of confounding variables (e.g., anxiety; self-esteem; 
physical and/or mental health status of participants). A score from 0 to 2 
was given for each domain, and then a total quality score was calculated, 
ranging from a score of 0 to a maximum score of 8. Classifications of 
quality were determined as follows: 0–2 = low quality, 3–5 = reasonable 
quality, 6–8 = good quality. All identified studies were coded indepen-
dently by two authors (JL, LZ), and discrepancies were discussed and 
resolved by a third author (HL). 

2.5. Effect size computation 

The Pearson Correlation Coefficient (r) was the effect size when as-
sociations of gender role orientations (masculinity and femininity) were 
measured with depression: (1) small: 0.1 ≤ r < 0.3, moderate: 0.3 ≤ r <
0.5; large: r ≥ 0.5) (Cohen, 1988). Additionally, Cohen’s d was used to 
determine the categorical gender role traits differences in depression. 
Likewise, we calculated Cohen’s d for gender differences in depression, 
masculinity, and femininity. Effect sizes of d followed the power criteria 
(trivial: d < 0.2, small: 0.2 ≤ d < 0.5; moderate: 0.5 ≤ d < 0.8; large: d ≥
0.8), with a positive value indicating a higher level of depression, 
masculinity or femininity showed in the former group (see details in 

Results section). All effect sizes were calculated using the Practical 
Meta-Analysis Effect Size Calculator (Wilson, 2017). Data were entered 
in the calculator by two authors to ensure accuracy. 

2.6. Coding of variables 

2.6.1. Categorical moderators 
To better estimate whether the association between gender role and 

depression varies by the categorical moderators, some variables were 
operationally defined in this review. Firstly, sex refers to traditional and 
binary ‘male’ and ‘female’. If a study included both sex groups, but the 
authors did not present results separately for female and male partici-
pants, it was coded as mixed. Secondly, studies clearly reported the 
health status of participants, which were categorized into either ‘health’ 
or ‘unhealth’ (e.g., participants were clearly diagnosed with depression 
or seeking mental health services). Of note, studies that included both a 
healthy population and individuals with physical or mental disorders 
were marked as ‘mixed’. Thirdly, the college student status includes 
three conditions. Studies were coded as ‘college students’ if they 
recruited undergraduate and/or graduate students, while studies that 
included populations from kindergarten (only one study) to high school 
were coded as ‘pre-college student’. Besides, studies were coded as 
‘other adults’ if authors reported a mixed sample including middle-aged 
adults or the elderly with or without a college degree. Fourth, given that 
nationality of participants and/or the location of data collection in most 
selected studies have not been declared, we contacted the leading au-
thors for confirmation. If we could not access the required data, the 
study location (where the protocol was approved) and affiliation of the 
leading author were reasonably assumed as a proxy for the country of 
original data. Fifth, in selected studies where authors used different 
instruments to measure gender role and depression, the name of their 
measurement was coded for each study. 

2.6.2. Continuous moderators 
Two continuous moderators were included in the analysis. First, the 

mean age or midpoint of the age range was typically reported in selected 
studies, this information was used for meta-regression. Such descriptive 
data were not reported in some studies where education level as a cat-
egorical variable was converted to numerical data, as recommended by a 
previous study (19-year-old college freshmen and 6-year-old grade 1 
student) (Voyer et al., 1995; Voyer and Voyer, 2014). The year of con-
ducting the survey was preferably used for meta-regression, followed by 
the modified year of publication (the number (year) obtained by sub-
tracting five years from year of publication). 

2.6.3. Human development indicators 
We selected the following three sub-indices as indices of human 

developmental moderators of regions: life expectancy index (an indi-
cator of life expectancy at birth), education index (an indicator of ex-
pected years of schooling and mean years of schooling), and income 
index (an indicator of gross national income (GNI) per capita). Data for 
each nation/region were downloaded from the website of the United 
Nations Development Programme. Each index was extracted based on 
the year and location where the data was collected. If the exact year 
and/location could not be available after contacting the leading authors, 
the publication year and the affiliation of the leading author were used 
instead, respectively. Of note, data for one study was collected in 1983 
and another one in 2020 thus did not fall into the range of the Human 
Development Data (the Year 1990 to 2019) was not included in the 
meta-regression. One study was excluded for using four data sets 
collected from 2002 to 2019 with a too large span of years. Regarding 
other studies conducted less than the five-year range period, we used the 
first (two-year) or the median year of the range (> two-year). See Ta-
bles 1 and 2 for a list of each data and its associated indicators. 
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Table 1. 
Studies included estimating the association of depression and gender role orientations.  

(First author, Year) Survey 
Year 

MDr FDr N Sex Age Study 
location 

College Health G scale D scale LEI EI PII 

(Chevron et al., 1978) NR − 0.51 − 0.06 39 male 19 the US college health SRSQ SDS NR NR NR 
(Chevron et al., 1978) NR − 0.2 − 0.22 82 female 19 the US college health SRSQ SDS NR NR NR 
(DeGregorio and 

Carver, 1980) 
NR − 0.15 0.01 317 mixed 19 the US college health BSRI- 

40 
BDI NR NR NR 

(Holahan and 
Spence, 1980) 

NR − 0.15 0.21 60 male 19 the US college unhealth PAQ- 
16 

TSBI NR NR NR 

(Holahan and 
Spence, 1980) 

NR − 0.42 − 0.22 94 female 19 the US college unhealth PAQ- 
16 

TSBI NR NR NR 

(Feather, 1985) 1982 − 0.25 0.13 83 male 23.99 Australia college health PAQ- 
16 

BDI NR NR NR 

(Feather, 1985) 1982 − 0.24 0.03 109 female 23.99 Australia college health PAQ- 
16 

BDI NR NR NR 

(Flett et al., 1985) 1984 − 0.46 NR 444 mixed 20.1 Canada college health PAQ- 
40 

BDI NR NR NR 

(Welkowitz et al., 
1985) 

NR − 0.31 − 0.06 55 male 19 the US college health BSRI- 
40 

BDI NR NR NR 

(Welkowitz et al., 
1985) 

NR − 0.24 − 0.26 76 female 19 the US college health BSRI- 
40 

BDI NR NR NR 

(Zeldow et al., 1985) NR − 0.55 − 0.09 115 mixed 23.6 the US college health PAQ- 
16 

BDI NR NR NR 

(Feather, 1987) 1982 − 0.37 NR 257 mixed 22.93 Australia college health PAQ- 
16 

BDI NR NR NR 

(Roos and Cohen, 
1987) 

NR − 0.4 − 0.05 109 mixed 18.2 the US college health PAQ- 
16 

BDI NR NR NR 

(Stoppard and 
Paisley, 1987) 

NR − 0.31 − 0.06 402 mixed 19.3 Canada college health BSRI- 
40 

BDI NR NR NR 

(Wilson and Cairns, 
1988) 

NR − 0.51 − 0.12 94 male 16.0 the UK pre- 
college 

health PAQ- 
16 

GHQ NR NR NR 

(Wilson and Cairns, 
1988) 

NR − 0.42 − 0.04 116 female 16.0 the UK pre- 
college 

health PAQ- 
16 

GHQ NR NR NR 

(Wilson and Cairns, 
1988) 

NR − 0.197 NR 54 mixed 8.5 the UK pre- 
college 

health CPAQ- 
36 

GHQ NR NR NR 

(Wilson and Cairns, 
1988) 

NR − 0.484 NR 49 mixed 14.8 the UK pre- 
college 

health PAQ- 
16 

GHQ NR NR NR 

(Craighead and 
Green, 1989) 

1980 − 0.25 − 0.13 215 male 13.5 the US pre- 
college 

health PAQ- 
16 

CDI NR NR NR 

(Craighead and 
Green, 1989) 

1980 − 0.4 − 0.14 248 female 13.5 the US pre- 
college 

health PAQ- 
16 

CDI NR NR NR 

(O’Heron and 
Orlofsky, 1990) 

NR − 0.28 − 0.16 94 male 19 the US college health BSRI- 
40 

BDI 0.850 0.839 0.894 

(O’Heron and 
Orlofsky, 1990) 

NR − 0.32 − 0.01 141 female 19 the US college health BSRI- 
40 

BDI 0.850 0.839 0.894 

(Hunt, 1993) NR − 0.275 − 0.29 159 mixed 20.3 the US college health SBSRI- 
20 

BDI 0.857 0.863 0.897 

(Russo et al., 1993) NR − 0.47 NR 235 male 19.5 the US college health PAQ- 
16 

BDI 0.857 0.863 0.897 

(Russo et al., 1993) NR − 0.4 NR 219 female 19.5 the US college health PAQ- 
16 

BDI 0.857 0.863 0.897 

(Russo et al., 1993) NR − 0.35 NR 581 male 19.5 the US college health PAQ- 
16 

BDI 0.857 0.863 0.897 

(Russo et al., 1993) NR − 0.38 NR 721 female 19.5 the US college health PAQ- 
16 

BDI 0.857 0.863 0.897 

(Whitley and 
Gridley, 1993) 

NR − 0.26 − 0.01 200 mixed 19 the US college health BSRI- 
40 

BDI 0.857 0.863 0.897 

(Wong and Whitaker, 
1993) 

NR − 0.03 − 0.16 56 male 20.9 the US college health SBSRI- 
20 

BDI 0.857 0.863 0.897 

(Wong and Whitaker, 
1993) 

NR − 0.27 − 0.26 115 female 20.9 the US college health SBSRI- 
20 

BDI 0.857 0.863 0.897 

(Sanfilipo, 1994) NR − 0.35 − 0.16 63 male 19.4 the US college health PAQ- 
16 

SDS 0.860 0.866 0.901 

(Sanfilipo, 1994) NR − 0.44 − 0.27 77 female 19.4 the US college health PAQ- 
16 

SDS 0.860 0.866 0.901 

(Waelde et al., 1994) 1989–1991 − 0.43 − 0.06 537 mixed 24.5 the US college health PAQ- 
16 

BDI 0.860 0.866 0.901 

(Wong and Whitaker, 
1994) 

NR − 0.55 − 0.52 23 male 25.4 the US college health SBSRI- 
20 

BDI 0.860 0.866 0.901 

(Wong and Whitaker, 
1994) 

NR − 0.17 − 0.42 57 female 25.4 the US college health SBSRI- 
20 

BDI 0.860 0.866 0.901 

(Hart and Thompson, 
1996) 

NR − 0.39 − 0.28 33 male 14.5 Canada pre- 
college 

health BSRI- 
40 

BDI 0.897 0.825 0.869 

(Hart and Thompson, 
1996) 

NR − 0.11 − 0.22 33 female 14.5 Canada pre- 
college 

health BSRI- 
40 

BDI 0.897 0.825 0.869 

NR − 0.16 − 0.14 773 mixed 19.5 the US college health BDI 0.865 0.867 0.907 

(continued on next page) 
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Table 1. (continued ) 

(First author, Year) Survey 
Year 

MDr FDr N Sex Age Study 
location 

College Health G scale D scale LEI EI PII 

(Kopper and 
Epperson, 1996) 

SBSRI- 
20 

(Marusic and Bratko, 
1998) 

1994 − 0.47 0.14 232 male 18.0 Croatia pre- 
college 

health BSRI- 
40 

NEO-N- 
D 

0.821 0.553 0.718 

(Marusic and Bratko, 
1998) 

1994 − 0.31 0.19 232 female 18.0 Croatia pre- 
college 

health BSRI- 
40 

NEO-N- 
D 

0.821 0.553 0.718 

(Sappington et al., 
1998) 

NR − 0.5 0.22 115 male 19 the US college health MMPI- 
2 

MMPI-2 
D 

0.870 0.867 0.916 

(Sappington et al., 
1998) 

NR − 0.54 0.07 219 female 19 the US college health MMPI- 
2 

MMPI-2 
D 

0.870 0.867 0.916 

(Wilhelm et al., 1998) 1983 0 0.1 156 mixed 29.0 Australia other 
adults 

health BSRI- 
40 

WLS NR NR NR 

(Cheng, 1999) 1995 − 0.32 − 0.12 170 mixed 20.0 Hong 
Kong 

other 
adults 

health SBSRI- 
20 

BDI 0.907 0.665 0.884 

(Marcotte et al., 
1999) 

NR − 0.21 0.03 142 male 15.3 Canada pre- 
college 

health BSRI- 
40 

BDI 0.906 0.805 0.885 

(Marcotte et al., 
1999) 

NR − 0.13 0.07 164 female 15.3 Canada pre- 
college 

health BSRI- 
40 

BDI 0.906 0.805 0.885 

(Lengua and 
Stormshak, 2000) 

NR 0.01 − 0.03 109 male 18.8 the US college health BSRI- 
40 

BDI 0.874 0.845 0.926 

(Lengua and 
Stormshak, 2000) 

NR − 0.35 0.01 141 female 18.8 the US college health BSRI- 
40 

BDI 0.874 0.845 0.926 

(Aubé and Saltaris, 
2000) 

NR NR − 0.08 339 mixed 13.5 Canada pre- 
college 

health SCSRI- 
20 

CES-D 0.910 0.805 0.892 

(Price and 
Lavercombe, 2000) 

NR − 0.09 0.27 151 mixed 14.5 Australia pre- 
college 

health PDQ RADS 0.917 0.895 0.883 

(Marcotte et al., 
2002) 

NR − 0.15 − 0.1 268 male 14.5 Canada pre- 
college 

health BSRI- 
40 

BDI 0.916 0.822 0.896 

(Marcotte et al., 
2002) 

NR − 0.14 − 0.12 279 female 14.5 Canada pre- 
college 

health BSRI- 
40 

BDI 0.916 0.822 0.896 

(Hermann and Betz, 
2004) 

NR − 0.31 − 0.27 161 male 19 the US college health BSRI- 
40 

BDI-II 0.884 0.859 0.935 

(Hermann and Betz, 
2004) 

NR − 0.2 − 0.1 209 female 19 the US college health BSRI- 
40 

BDI-II 0.884 0.859 0.935 

(Dyson and Renk, 
2006) 

NR − 0.35 0.06 23 male 18.5 the US college health BSRI- 
40 

BDI-II 0.891 0.865 0.941 

(Dyson and Renk, 
2006) 

NR − 0.14 − 0.31 51 female 18.5 the US college health BSRI- 
40 

BDI-II 0.891 0.865 0.941 

(Li et al., 2006) 1997–1998 − 0.137 NR 242 mixed 16.0 the US pre- 
college 

health SBSRI- 
20 

RADS 0.867 0.867 0.926 

(Lyons et al., 2006) 2002–2003 − 0.07 − 0.01 34 mixed 6.02 the US pre- 
college 

health CSRI- 
40 

CDI 0.879 0.853 0.942 

(Wupperman and 
Neumann, 2006) 

2002–2003 − 0.37 − 0.07 589 mixed 19 the US college health PAQ- 
16 

CES-D 0.879 0.853 0.942 

(Lam and 
McBride-Chang, 
2007) 

NR − 0.19 − 0.07 291 mixed 21.3 Hong 
Kong 

college health CBSRI- 
12 

GHQ 0.959 0.783 0.931 

(Moller-Leimkuhler 
and Yucel, 2010) 

2003–2004 − 0.37 − 0.12 1018 mixed 23.5 Germany college health PAQ- 
16 

GSMD 0.904 0.871 0.914 

(Coleman, 2015) 1990–1995 − 0.26 NR 2412 mixed 18.5 the US college health PAQ- 
16 

MHI 0.850 0.839 0.909 

(Juster et al., 2011) NR − 0.18 − 0.11 204 mixed 19 Canada other 
adults 

mixed BSRI- 
40 

BDI-II 0.956 0.830 0.915 

(Vafaei et al., 2016) 2012 − 0.19 − 0.10 1955 mixed 69.1 mixed other 
adults 

mixed SBSRI- 
12 

CES-D NR NR NR 

(Price et al., 2018) NR − 0.29 NR 36 male 73.6 the US other 
adults 

health BSRI- 
40 

CES-D 0.905 0.899 0.956 

(Price et al., 2018) NR − 0.28 NR 67 female 73.6 the US other 
adults 

health BSRI- 
40 

CES-D 0.905 0.899 0.956 

(Price et al., 2018) NR − 0.24 NR 117 male 20.0 the US other 
adults 

health BSRI- 
40 

CES-D 0.905 0.899 0.956 

(Price et al., 2018) NR − 0.19 NR 356 female 73.6 the US other 
adults 

health BSRI- 
40 

CES-D 0.905 0.899 0.956 

(Kotera et al., 2019) 2018 0.07 NR 155 mixed 40.28 UK other 
adults 

health MBS DASS21 0.942 0.918 0.925 

(Arcand et al., 2020) 2002–2019 − 0.23 − 0.07 50 male 22.32 Canada college health SBSRI- 
20 

BDI-II NR NR NR 

(Arcand et al., 2020) 2002–2019 − 0.25 0.016 58 female 22.97 Canada college health SBSRI- 
20 

BDI-II NR NR NR 

(Arcand et al., 2020) 2002–2019 − 0.05 − 0.23 75 male 36.89 Canada other 
adults 

health SBSRI- 
20 

BDI-II NR NR NR 

(Arcand et al., 2020) 2002–2019 − 0.08 − 0.29 76 female 34.65 Canada other 
adults 

health SBSRI- 
20 

BDI-II NR NR NR 

(Lin et al., 2020) 2020 − 0.27 − 0.17 220 male 20.73 China college health CSRI- 
50 

CES-D NR NR NR 

(continued on next page) 
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2.7. Statistical analysis 

The random-effects model was applied as a pooling method given 
that this method provides a comparably conservative estimation (Field, 
2001). Subgroup analyses of the associations (r) and group differences 
(Cohen’s d) in six pairwise comparisons of gender role traits (AM pair, 
AF pair, AU pair, MF pair, MU pair, and FU pair)1 were conducted on 
various potential categorical moderators including sex, college student 
status, health status, study location, and instrument type. 
Meta-regression analyses employed the DerSimonian–Laird method for 
continuous variables including sample age, survey year, and three 
sub-dimensions (life expectancy index; education index, and income 
index) of human development indices. We adopted Q-statistic together 
with I2 to determine the level of heterogeneity (Higgins and Thompson, 
2002), and I2 values of 0%, 25%, 50%, and 75% represent no, low, 
moderate, and high heterogeneity, respectively (Higgins et al., 2003). 
Publication bias was assessed with a visual inspection of the funnel plots 
along with Egger’s linear regression test (Egger et al., 1997). The 
trim-and-fill procedure (Duval and Tweedie, 2000) was conducted to 
account for potential publication bias. Sensitivity analyses using the 
inverse variance method were conducted to reveal possible changes in 
effect size estimates as the extent of selection bias. 

All statistical analyses were performed using R Studio Version 
1.2.1335 with the meta-package, metafor-package, ggplot2-package. 
Statistical tests were conducted 2-sided and employed a significance 
threshold of p < 0.05. 

3. Results 

Data-based literature search and cross-reference checks resulted in 

6290 records. Of the initially retrieved documents, 1809 were elimi-
nated due to duplication, and 4223 after screening the title and abstract. 
Full-text articles (k = 258) were further evaluated against the pre- 
determined eligible criteria, which led to further exclusion of 200 arti-
cles (e.g., 19 review articles, 10 single-gender studies, 5 published in 
non-English journals, 2 papers that involve data reuse across multiple 
publications, 1 conference proceeding, 30 studies with not suitable 
data). Likewise, 133 studies focused on irrelevant topics and were 
excluded after reviewing the full texts. As a result, 58 articles published 
between 1978 to 2021 were included, based on the available data 47 and 
37 respectively were used for data analyses to estimate the correlation 
between depression with masculinity and femininity, respectively, while 
data from 19 studies were meta-analyzed to determine the difference in 
depression between every two gender role traits. Literature search, 
screening, and evaluation are presented in Fig. 1. 

3.1. Characteristics of the original studies 

The mean age of participants across included studies ranges from 
6.02 to 73.6 years old. Among 58 studies, 31 (59%) were conducted in 
the United States (US), 10 (17%) in Canada, 4 (7%) in Australia, 3 (5%) 
in Hong Kong (HK), 2 (5%) in the United Kingdom (UK), while China, 
Croatia, Germany, Mexico, Poland, Sweden, and mixed countries 
(Albania, Brazil, Canada, and Colombia) had only one study. For more 
details, please see Tables 1 and 2. 

3.2. Study quality 

The methodological quality of the included studies was classified as 
ranging from reasonable to good quality (6.17±1.15). All studies fall 
within 3 ±SD of mean scores and, consequently were included in the 
present meta-analysis. 

3.3. Masculinity, femininity, and depression 

Our main meta-analysis revealed a nearly moderately significant and 
negative association between depression with masculinity (r = - 0.27, p 
< 0.001, k = 79, N = 20,576, see Fig. 2), and a significant and weak 
negative association between femininity and depression (r = - 0.07, p <

Table 1. (continued ) 

(First author, Year) Survey 
Year 

MDr FDr N Sex Age Study 
location 

College Health G scale D scale LEI EI PII 

(Lin et al., 2020) 2020 − 0.31 − 0.15 405 female 19.87 China college health CSRI- 
50 

CES-D NR NR NR 

(Nagoshi et al., 2020) 2000 0.11 0.08 450 male 10.37 Mexico pre- 
college 

health AMGR Single 
Item 

0.836 0.544 0.779 

(Nagoshi et al., 2020) 2000 − 0.04 − 0.06 505 female 10.26 Mexico pre- 
college 

health AMGR Single 
Item 

0.836 0.544 0.779 

(Sterner et al., 2020) 2014 − 0.12 0.01 516 male 70 Sweden other 
adults 

mixed PN-SRI MADRS 0.956 0.909 0.942 

(Sterner et al., 2020) 2014 − 0.12 0.03 596 female 70 Sweden other 
adults 

mixed PN-SRI MADRS 0.956 0.909 0.942 

(Kerr et al., 2021) 2011 − 0.17 − 0.15 192 mixed 40.39 Canada other 
adults 

health SBSRI- 
20 

BDI-II 0.946 0.842 0.923 

Note. MDr = correlation coefficient of masculine orientation and depression; FDr = correlation coefficient of feminine orientation and depression; Gscale = gender-role 
instrument; Dscale = Depression instrument; LEI, EI and PII are three sub-dimensions of human development indices, which were downloaded from the website of 
Human Development Reports (retrieval from: http://hdr.undp.org/en/data), LEI = life expectancy index; EI = education index; PII = per capita income index; NR =
not reported; SRSQ = Sex-Role Stereotype Questionnaire; BSRI-40 = Bem Sex-Role Inventory (1974); PAQ-16 = Personal Attributes Questionnaire; CPAQ-36 =
Children’s Personal Attributes Questionnaire; SBSRI-20 = short version of BSRI, in which 10 masculine related items and 10 feminine related items; MMPI-2 = the 
Minnesota Multiphasic Personality Inventory-2; SCSRI-20 = short version of Child Sex-Role Inventory; PDQ = Personal Description Questionnaire; CSRI-40 = Chil-
dren’s Sex-Role Inventory; SDS = Zung Self-Rating Depression Scale; BDI = Beck Depression Scale; TSBI = Texas Social Behavior Inventory; GHQ =General Health 
Questionnaire; CDI = Childhood Depression Inventory; NEO-N-D = NEO Personality Inventory-Neuroticism-Depression; MMPI-2D = the Minnesota Multiphasic 
Personality Inventory-2 Depression; WLS =Wilson Lovibond Scale; CES-D = Community Epidemiological Survey for Depression; RADS = Reynolds Adolescent 
Depression Scale; BDI-II = Beck Depression Scale-II; GSMD = the Gotland Scale for Male Depression; MHI = the 4-itme depression subscale from Mental Health 
Inventory; MBS = Masculine Behvior Scale; DASS21 = Depression Anxiety Stress Scale 21; CBSRI-12 = Chinese version of BSRI; AMGR = Adaptive and maladaptive 
gender roles (the adaptive gender role item were used in the meta-analysis); Single Item = a self-design single proxy variable on 5-point scales; PN-SRI = The Positive- 
Negative Sex-Role Inventory (the positive items were used in the meta-analysis); MADRS = Montgomery-Åsberg Depression Rating Scale. 

1 Note. AM pair = androgynous vs masculine; AF pair = androgynous vs 
feminine; AU pair = androgynous vs undifferentiated trait; MF pair = masculine 
vs feminine; MU pair = masculine vs undifferentiated trait; FU pair = feminine 
vs undifferentiated trait. In each pair, only two groups of people’s data were 
included. For example, AM pair refers to group comparison only between 
androgynous and masculine group (feminine and undifferentiated group were 
excluded from the test). 
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Table 2. 
Studies included estimating depression difference among four gender role traits.  

(First author, 
Year) 

Survey 
year 

Sex AMd AFd AUd MFd MUd FUd AN MN FN UN Age Health G scale D scale Location College LEI EI PII 

(Burchardt and 
Serbin, 1982) 

1976–1977 male − 0.09 0.26 − 0.91 0.41 − 0.99 − 1.13 14 35 8 24 18.8 health BSRI FAM the US college NR NR NR 

(Burchardt and 
Serbin, 1982) 

1976–1977 female − 0.02 − 0.70 − 1.81 − 0.62 − 1.54 − 1.16 29 13 42 21 18.8 health BSRI FAM the US college NR NR NR 

(Elpern and Karp, 
1984) 

NR male 0.23 − 0.49 − 0.55 − 0.76 − 0.79 − 0.06 12 8 8 12 30.0 health BSRI CES-D the US college NR NR NR 

(Elpern and Karp, 
1984) 

NR female − 0.33 − 1.31 − 0.40 − 0.90 − 0.01 1.02 12 8 12 12 30.0 health BSRI CES-D the US college NR NR NR 

(Small et al., 1984) NR mixed − 0.52 − 0.36 − 0.61 0.12 − 0.12 − 0.22 88 82 86 83 19 health BSRI DACL- 
A 

the US other 
adults 

NR NR NR 

(Nezu, 1987) NR male − 0.14 − 1.51 − 1.92 − 1.62 − 2.08 0.08 19 27 21 25 25.3 health BSRI BDI the US college NR NR NR 
(Nezu, 1987) NR female − 0.33 − 1.83 − 1.81 − 1.42 − 1.29 0.18 38 16 44 21 25.3 health BSRI BDI the US college NR NR NR 
(Wilson and 

Cairns, 1988) 
NR male − 0.20 − 1.21 − 1.01 − 0.81 − 0.79 − 0.07 23 32 9 30 16.0 health PAQ GHQ the UK pre- 

college 
NR NR NR 

(Wilson and 
Cairns, 1988) 

NR female 0.16 − 0.57 − 0.56 − 0.75 − 0.76 0.01 32 13 40 31 16.0 health PAQ GHQ the UK pre- 
college 

NR NR NR 

(Oliver and Toner, 
1990) 

NR male NR NR NR − 0.23 NR NR NR 19 12 NR 21.5 health SBSRI- 
20 

BDI Canada college 0.882 0.806 0.864 

(Oliver and Toner, 
1990) 

NR female NR NR NR − 0.25 NR NR NR 53 105 NR 21.5 health SBSRI- 
20 

BDI Canada college 0.882 0.806 0.864 

(Cook, 1993) NR male 0.59 1.29 − 0.56 0.74 − 0.91 − 1.12 4 8 6 12 32.0 health BSRI BDI the UK other 
adults 

0.866 0.736 0.845 

(Cook, 1993) NR female 1.00 0.08 0.30 − 0.87 − 1.39 0.19 14 7 25 12 32.0 unhealth BSRI BDI the UK other 
adults 

0.866 0.736 0.845 

(Hunt, 1993) NR mixed − 0.59 − 0.42 − 0.56 0.08 − 0.45 − 0.47 43 41 42 12 20.3 health SBSRI- 
20 

BDI the US college 0.857 0.863 0.897 

(Sanfilipo, 1994) NR mixed − 0.37 − 0.60 − 1.10 − 0.21 − 0.52 − 0.30 39 30 30 33 19.4 health PAQ SDS the US college 0.860 0.866 0.901 
(Cheng, 1999) 1995 mixed − 0.02 − 0.64 − 0.97 − 0.70 − 0.52 0.14 39 46 45 41 20.0 health CSBSRI BDI Hong 

Kong 
college 0.907 0.665 0.884 

(Broderick and 
Korteland, 
2002) 

NR mixed − 0.12 0.00 − 0.48 0.14 − 0.45 − 0.62 27 52 58 37 9 health CSRT CDI the US pre- 
college 

0.879 0.853 0.927 

(Broderick and 
Korteland, 
2002) 

NR mixed 0.04 − 0.36 − 0.49 − 0.42 − 0.17 0.26 18 38 57 35 10 health CSRT CDI the US pre- 
college 

0.879 0.853 0.927 

(Broderick and 
Korteland, 
2004) 

NR mixed − 0.81 − 0.69 − 0.13 − 0.09 0.17 0.22 17 19 23 34 9 mixed CSRT CDI the US pre- 
college 

0.884 0.859 0.935 

(Cheng, 2005) 1997 mixed − 0.74 − 1.95 − 0.60 − 1.09 NR NR 25 25 25 NR 19.1 health BSRI BDI Hong 
Kong 

college 0.919 0.673 0.889 

(Szpitalak and 
Prochwicz, 
2013) 

NR male 1.84 − 1.80 − 1.69 − 2.79 − 2.25 − 0.38 1 2 3 8 48.2 unhealth IPP BDI Poland other 
adults 

0.881 0.853 0.820 

(Szpitalak and 
Prochwicz, 
2013) 

NR female 0.61 − 1.17 − 1.86 − 1.85 − 2.80 − 0.56 6 1 27 13 48.2 unhealth IPP BDI Poland other 
adults 

0.881 0.853 0.820 

(Vafaei et al., 
2016) 

NR mixed − 0.24 − 0.26 − 0.49 − 0.04 − 0.27 − 0.22 629 399 406 521 69.1 health SBSRI- 
12 

CES-D mixed other 
adults 

NR NR NR 

(Arcand et al., 
2020) 

2002–2019 mixed − 0.21 − 0.18 − 0.52 − 0.01 − 0.33 − 0.29 58 66 64 71 29.22 health BSRI- 
20 

BDI-II Canada other 
adults 

NR NR NR 

(Lin et al., 2020) 2002–2019 male − 0.2 − 1.29 − 0.65 − 1.05 − 0.44 0.52 101 38 12 69 20.73 health CSRI- 
50 

CES-D China college NR NR NR 

(Lin et al., 2020) 2020 female 0.01 − 0.52 − 0.61 − 0.52 − 0.60 − 0.10 141 54 68 142 19.87 health CSRI- 
50 

CES-D China college NR NR NR 

Note. AMd = Cohen’s d of comparing androgynous with masculine identity; AFd = Cohen’s d of comparing androgynous with feminine identity; AUd = Cohen’s d of comparing androgynous with undifferentiated identity; 
MFd = Cohen’s d of comparing masculine with feminine identity; MUd = Cohen’s d of comparing masculine with undifferentiated identity; FUd = Cohen’s d of comparing feminine with undifferentiated identity; BSRI =
Bem Sex-Role Inventory; PAQ = Personal Attributes Questionnaire; SBSRI-20 = short version of BSRI, including 10 masculine related items and 10 feminine related items; SBSRI-12 = short version of BSRI, including 6 
masculine related items and 6 feminine related items; CSBSRI = Chinese version of shorten BSRI; CSRT = Children’s Sex-Role Test; IPP = Inventory for Psychological Gender Assessment; FAM= short form of MMPI; CSRI- 
50 = Chinese version of sex role inventory; CES-D = Community Epidemiological Survey for Depression; DACL-A = Depression Adjective Check List, Form A; BDI = Beck Depression Scale; GHQ = General Health 
Questionnaire; SDS = Zung Self-Rating Depression Scale; CDI = Childhood Depression Inventory; BDI-II = The second version of Beck Depression Scale; CES-D = Community Epidemiological Survey for Depression. 
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0.001, k = 64, N = 14,397, see Fig. 3). Results from the Egger’s tests did 
not reveal evidence for a significant impact of publication bias for both 
masculinity-depression (t (77) = − 0.66, p = 0.51) and femininity- 
depression associations (t (62) = − 0.53, p = 0.60). The effect sizes 
furthermore passed the sensitivity tests by means of the inverse variance 
method, and no outlier was observed that may bias the pooled results. 

Results from the subsequent subgroup analyses are presented in 
Tables 3 and 4. For the masculinity-depression association, significant 
negative correlations were observed in all subgroups across sex, college 
student status, health status, study location, and instrument type 
(gender role and depression). Notably, regarding health status, the 
magnitude of significant negative correlations was comparable in 
healthy as well as groups with elevated pathological symptom load. For 
college student status, a significantly weaker negative correlation was 
observed in middle-aged and older adults than those in the college 
student group, while no difference between pre-college and college 
students was found. 

For the femininity-depression association, the significant but weak 
negative correlation was influenced by the following moderators. 
Regarding sex, significant negative correlations were found in female 
and mixed-sex groups, but not in the male group. For college student 
status and health status, a significant negative correlation was detected 
in the two groups (college student and healthy condition group), but not 
in other groups (pre-college, other adults; mixed health status, and un-
healthy group). For instrument type, significant results were only found 
when authors used the PAQ and the BSRI (shorten and revised versions), 
with pronounced effects when the short version of BSRI was used. With 

regard to the scales used to assess depression, significant results were 
found for all scales except for others (e.g., the self-design depressive 
questionnaire). Notably, in contrast to the pattern of associations 
observed in the pooled data, significant positive correlations of femi-
ninity and depression were observed in the samples from Australia and 
Croatia. No significant negative correlation was observed in samples 
from HK, Mexico, Sweden, and the UK, but the US, Canada, China, and 
‘mixed countries’ group. 

Meta-regression analyses revealed that the negative masculinity- 
depression association was significantly moderated by survey year (β 
= 0.0051, R2 =15.58, p < 0.001) and life expectancy index (β =1.50, R2 

= 2.82, p < 0.05). Specifically, the more recent year and greatest life 
expectancy weakened the negative associations between masculinity 
and depression. In contrast, the meta-regression with mean age, edu-
cation index, and income index did not moderate significant associations 
between masculinity and depression. For the femininity-depression as-
sociation, significant predictor effects of education index (β = − 0.40, R2 

= 8.1, p < 0.05) and income index (β = − 0.96, R2 = 18.94, p < 0.01) 
were observed, specifically these variables negatively predicted this 
association, indicating that nations with higher educational attainment 
and per capita income would facilitate the protective effect of femininity 
against depression. Also, no moderator effect was found for the variable 
sample age (see Supplementary Appendix 1and 2 for details). 

3.4. Gender role traits and depression 

Examining differences in depression across gender role traits 
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Fig. 1.. The flowchart of literature search, screening, and evaluation.  
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revealed significant differences in each pairwise comparison, with a 
negative value indicating a lower level of depression showed in the 
former group (androgyny vs. masculinity (AM), d = - 0.21, z = − 3.71, p 
< 0.001; androgyny vs. femininity (AF), d = − 0.65, z = − 6.33, p <
0.001; androgyny vs. undifferentiated trait (AU), d = − 0.76, z = − 9.17, 
p < 0.001; masculinity vs. femininity (MF), d = − 0.42, z = − 4.31, p <
0.001; masculinity vs. undifferentiated trait (MU), d = − 0.61, z =
− 6.75, p < 0.001; femininity vs. undifferentiated trait (FU), d = − 0.17, 
z = − 2.55, p < 0.05). 

Results from the Egger’s test showed that publication bias was not 
obvious in two pairs (AM: t (23) = 1.62, p = 0.12; FU: t (23) = 0.06, p =
0.95, Fig. 4), Therefore, the trim-and-fill method was employed for the 
other four pairs and the revised pooled effects in three pairs were 
consistent with the original results (AF: d = − 0.35, z = − 3.09, p < 0.01; 
AU: d = − 0.58, z = − 6.25, p < 0.001; MU: d = − 0.36, z = − 3.52, p 
<0.001). While, in the pair of MF, the significant difference disappeared 

(d = − 0.15, z = − 1.42, p = 0.16). However, each effect size in all pairs 
passed sensitivity test, no outlier was observed which may have biased 
the pooled results. 

Similar subgroup analyses and meta-regression analyses (detailed 
results are presented in Supplementary Appendix 3 and 4) were also 
conducted to estimate moderation effects. Concerning results of sub-
group analyses, all pairs (except for the AU pair) were moderated by sex, 
health status, college student status, study location, and instrument 
type. Results from meta-regression analyses showed that sample age did 
not moderate the original pooled effect sizes (ps > 0.05). Notably, the 
positive predict effect of survey year was found in the AU pair (β =
0.0116, R2 = 16.85, p < 0.05). For the human development indices, the 
life expectancy index could negatively predict the differences in AF (β =
− 20.93, R2 = 25.55, p < 0.05) and MF pairs (β = − 15.33, R2 = 46.52, p 
< 0.05), and the latter was also positively predicted by the education 
index (β = 3.27, R2 = 43.86, p < 0.05). Meanwhile, the income index can 
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Fig. 2.. The Forest Plot (a), the Funnel Plot (b), and the Egger’s test Plot (c) of Masculinity-Depression Association.  
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negatively predict the difference in AM pair (β = − 10.82, R2 = 22.42, p 
< 0.05) and positively predict the difference in MU pair (β = 12.14, R2 =

100, p < 0.001). Totally, the most stable difference was found in the AU 
pairs (higher level of depression in undifferentiated group vs. androg-
ynous group), nearly without any moderation effect (except for survey 
year). 

3.5. Additional analyses 

With regard to the male and female differences in depression, we 
conducted an additional analysis using available data from the included 
studies. Results indicated a significant difference (d = − 0.19, z = - 2.55, 
p < 0.05) between the two gender such that females (N = 4744) 
exhibited higher levels of depression compared to males (N = 3666). 
Similarly, gender differences were observed in both masculinity (d =
0.38, z = 4.93, p < 0.001) and femininity (d = − 0.56, z = − 7.66, p <
0.001), suggesting that women tended to be more feminine but less 
masculine as compared to men. Overall, the main findings in the current 

study are outlined in Fig. 5. 

4. Discussion 

4.1. Associations between gender role orientations and depression 

Employing a quantitative analysis in this review, we observed a 
robust negative association between masculinity and depression. 
Furthermore, individuals with higher self-reported masculinity experi-
enced lower levels of depression compared with individuals reporting 
lower levels of masculinity. The present results resonate with findings 
from a previous meta-analysis review (Whitley, 1985), indicating that 
masculinity may have a protective effect against the development of 
depression. However, it is worth emphasizing that this negative asso-
ciation has the greatest magnitude in studies (k = 24) using the PAQ. 
This result may be attributed to that PAQ has unique masculine trait 
items (e.g., stand up well, never give up, active, and decisive), which 
could be candidate traits to protect against depression (Spence, 1991). 
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Fig. 3.. The Forest Plot (a), the Funnel Plot (b), and the Egger’s test Plot (c) of Femininity-Depression Association.  
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Table 3. 
Subgroup analysis results of masculinity-depression association.  

Moderators Subgroups k N r 95% C.I. Heterogeneity analyses       
Q I2 

Sex Males 27 4145 − 0.27 − 0.35; − 0.20 149.83 82.6  
Females 27 5446 − 0.27 − 0.33; − 0.21 115.94 77.6  
mixed (females, males) 25 10,985 − 0.26 − 0.31; − 0.21 162.27 85.2 

College student status pre-college students (children, teenagers) 19 3541 − 0.23 − 0.32; − 0.14 124.59 85.6  
college students 49 13,007 − 0.32 − 0.35; − 0.28 165.42 71.0  
mixed sample (other adults, elderly people) 11 4028 − 0.13 − 0.17; − 0.08 16.87 40.7 

Health status Health 73 17,151 − 0.27 − 0.31; − 0.24 380.97 81.1  
Unhealth 2 154 − 0.30 − 0.54; − 0.02 3.08 67.6  
mixed (health, unhealth) 4 3271 − 0.16 − 0.19; − 0.13 2.66 0 

Study location the US 43 10,342 − 0.31 − 0.35; − 0.27 151.78 72.3  
Canada 14 2420 − 0.21 − 0.29; − 0.13 45.78 71.6  
the UK 5 468 − 0.32 − 0.54; − 0.23 32.24 87.6  
Australia 5 756 − 0.19 − 0.34; − 0.04 17.24 76.8  
Croatia 2 464 − 0.39 − 0.54; − 0.23 4.11 75.7  
Hong Kong, China 2 461 − 0.24 − 0.37; − 0.12 2.05 51.3  
Mainland, China 2 625 − 0.30 − 0.37; − 0.22 0.27 0  
Mexico 2 955 0.03 − 0.11; 0.18 5.35 81.3  
Sweden 2 1112 − 0.12 − 0.18; − 0.06 0 0  
mixed (Albania, Brazil, Canada, Colombia) 2 2973 − 0.28 − 0.45; − 0.08 28.8 96.5 

Gender-role scale BSRI 27 4298 − 0.23 − 0.27; − 0.19 54.58 52.4  
PAQ 22 8001 − 0.38 − 0.41; − 0.34 58.85 64.3  
SBSRI 13 2046 − 0.19 − 0.24; − 0.14 14.58 17.7  
TBSRI 3 2280 − 0.18 − 0.22; − 0.14 0.42 0  
TPAQ 2 498 − 0.36 − 0.58; − 0.09 4.05 75.3  
Others 12 3453 − 0.21 − 0.32; − 0.09 129.12 91.5 

Depression scale BDI 33 6768 − 0.29 − 0.34; − 0.25 128.3 75.1  
CES-D 8 3745 − 0.26 − 0.33; − 0.19 23.73 70.5  
BDI-II 10 1099 − 0.19 − 0.25; − 0.14 6.15 0  
SDS 4 261 − 0.36 − 0.49; − 0.23 4.32 60.5  
CDI 3 497 − 0.29 − 0.43; − 0.13 5.42 63.1  
Others 21 7757 − 0.25 − 0.32; − 0.17 224.52 91.1  

Table 4. 
Subgroup analysis results of femininity-depression association.  

Moderators Subgroups k N r 95% C.I. Heterogeneity analyses       
Q I2 

Sex Males 23 3176 − 0.05 − 0.12; 0.01 59.02 62.7  
Females 23 4083 − 0.09 − 0.15; − 0.04 66.14 66.7  
mixed (females, males) 18 7138 − 0.07 − 0.11; − 0.03 41.94 59.5 

College student status pre-college students (children, teenagers) 17 3551 − 0.01 − 0.08; 0.05 52.29 69.4  
college students 39 7076 − 0.10 − 0.14; − 0.06 81.04 53.1  
mixed sample (other adults, elderly people) 8 3770 − 0.07 − 0.14; 0.003 22.17 68.4 

Health status Health 58 10,972 − 0.08 − 0.11; − 0.04 155.21 63.3  
Unhealth 2 154 − 0.01 − 0.41; 0.39 6.69 85  
mixed (health, unhealth) 4 3271 − 0.04 − 0.12; 0.04 10.68 71.9 

Study location the US 32 4783 − 0.11 − 0.16; − 0.06 71.61 56.7  
Canada 14 2315 − 0.09 − 0.13; − 0.05 14.37 9.5  
Australia 4 499 0.14 0.03; 0.24 4.30 30.2  
Croatia 2 464 0.17 0.07; 0.25 0.3 0  
Hong Kong, China 2 461 − 0.09 − 0.18; 0.00 0.27 0  
Mainland, China 2 625 − 0.16 − 0.23; − 0.08 0.08 0  
Mexico 2 955 0.009 − 0.13; 0.15 4.65 0  
Sweden 2 1112 0.02 − 0.04; 0.08 0.11 0  
the UK 2 210 − 0.08 − 0.21; 0.06 0.33 0  
Mixed (Albania, Brazil, Canada, Colombia, Germany) 2 2973 − 0.11 − 0.14; − 0.07 0.33 0 

Gender-role scale BSRI 23 3722 − 0.05 − 0.1; 0.01 52.32 57.9  
PAQ 14 2938 − 0.09 − 0.14; − 0.04 18.08 28.1  
SBSRI 12 1804 − 0.19 − 0.26; − 0.13 15.81 30.4  
TBSRI 4 2635 − 0.09 − 0.13; − 0.05 0.58 0  
MMPI-2 2 334 0.13 − 0.02; 0.27 1.74 42.5  
Others 9 2964 − 0.02 − 0.10; 0.06 35.51 77.5 

Depression scale BDI 27 4760 − 0.09 − 0.13; − 0.05 48.65 46.6  
BDI-II 10 1099 − 0.16 − 0.22; − 0.09 9.39 4.1  
SDS 4 261 − 0.20 − 0.31; − 0.08 1.28 0  
CDI 3 513 − 0.12 − 0.21; − 0.04 0.69 0  
CES-D 4 2919 − 0.11 − 0.14; − 0.07 2.09 0  
Others 16 4845 0.04 − 0.02; 0.10 62.4 76  
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Notably, the present study revealed for the first time that the 
important influence of additional moderators on this association, such 
that with increasing life expectancy, this negative masculinity- 
depression association appeared to be attenuated over the period stud-
ied. Different factors may explain this pattern of effects. Firstly, in a 
higher life expectancy society with more accessible public health 
treatments and resources, individuals with high-level masculinity may 
be increasingly willing to communicate and/or disclose their symptoms 
of depression. Given that depressive disorders have received greater 
attention worldwide, more effective treatments and diagnostic tools are 
developed for this population (Cuijpers, 2018; Weisel et al., 2019), 
which may lead to individuals with higher levels of masculine traits 
being more willing to see clinical psychologists and/or psychiatrists 
respectively. Although adherence to traditional masculine gender norms 
(e.g., stoicism, self-reliance, and restrictive emotionality) may deter 
depressed individuals from help-seeking behaviors (Cleary, 2012), men 
with masculine ideals would seek help for their depressive symptoms if 
treatments are being accessible, action-oriented, and problem-solving 
(e.g., cognitive behavioral therapy, short-term therapy, and 
group-based workshops) (Seidler et al., 2016). Conversely, a stronger 
masculinity-depression negative association in the past time and low life 
expectancy environment may be an illusion due to individuals with a 
high level of the masculine trait are likely to conceal their negative 
emotions and experience of depression so that self-reported level of 
depression is low. Secondly, a more competitive environment in school 
and workplace as compared to 40 years ago has created increased levels 
of stress which may lead to a higher depressive risk for high-masculinity 
people. A recently published study suggesting the increased prevalence 
of depression from 2005 to 2015, with a global increase of 18.4% 
(World Health Organization, 2017). Additionally, an increasing number 
of people are diagnosed with severe clinically relevant depression (Mata 

et al., 2015; Rotenstein et al., 2016). Meanwhile, a high level of mas-
culinity as assessed by the scales reflects that an individual with high 
scores on these scales undertakes a higher level in leadership power, 
risk-taking, self-supporting, and confidence, which is associated with a 
greater possibility of achieving orientation tasks (Cheng, 2005). 
Admittedly, task achievement activities might render more social stress, 
resulting in a higher risk of being depressed, rendering a descended 
dominance in masculinity. Collectively, although this association tends 
to be weaker, its magnitude remains moderate, suggesting that socially 
desirable masculinity may still be a protective factor against depression. 

Results from this review have also indicated a weak negative 
femininity-depression association, suggesting that feminine traits may 
also be able to protect against depression. Although this result contrasts 
with results in the previous meta-analysis, in which no correlation of 
femininity and depression was found (Whitley, 1985), more recent 
studies found a positive effect of femininity on reducing depressive risk 
as well as masculinity. High-level femininity was found to be associated 
with better life satisfaction and less self-reported depression in women 
regardless of educational attainment (Dyson and Renk, 2006; Gibson 
et al., 2016; Hunt, 1993) and in male college students (Gibson et al., 
2016; Hermann and Betz, 2004). Those findings reinforced the notion 
that femininity might be well adapted to deal with psychological stress 
in contemporary society, in which the importance of interpersonal or 
relationship-building behavior and traits associated with femininity 
were encouraged (Gibson et al., 2016). 

Moreover, the advantage of femininity in depression could be 
moderated by education and national per capita income level. Our 
findings confirmed that attending college and higher national income 
levels highlighted the benefits of femininity against depression in the 
entire sample. Therefore, improving education levels (expected years of 
schooling and mean years of schooling) could amplify the protective 
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Fig. 4.. The Egger’s Test Plot of AM (a), the Egger’s Test Plot of FU (b), and Trim-and-Fill Method Test Plots of AF, AU, MU and MF Pair (c). 
Note. AF = androgynous group vs feminine group; AU = androgynous group vs undifferentiated group; MF = masculine group vs feminine group; MU = masculine 
group vs undifferentiated group; In each pair, only two groups of people’s data were included. For example, AM pair refers to group comparison only between 
androgynous and masculine group (feminine and undifferentiated group were excluded from the test). 
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effect of femininity. A high level of education provides greater access to 
higher education for all, including women. It might reduce gender role 
stereotyping and gender inequality, as the university environment en-
courages students to generate more open and egalitarian beliefs and 
attitudes to gender roles (Calvo-Salguero et al., 2008). One of the most 
direct impacts is that women are more likely to be enrolled in tertiary 
education (e.g., diploma, associate degree, and bachelor and graduate 
degree) so that they are qualified to pursue more traditionally masculine 
positions (e.g., doctor, lawyer, president) and consequently obtain a 
higher socioeconomic status (Catalyst, 2020; Wood and Eagly, 2012). A 
cross-national world mental health survey also confirmed that gender 
role equality (i.e., equal employment opportunities) had a positive in-
fluence on female depression by reducing exposure to stressors and 
increasing access to effective coping resources (Seedat et al., 2009). In 
other words, women with feminine traits might thus experience less 
hopelessness and stress (Abramson et al., 1989; Mac Giollabhui et al., 
2018), rendering an emerging protective effect of femininity against 
depression. Meanwhile, the benefits of femininity were observed in 
college students (include males) in line with the assumption of the 
construction of masculinity, which suggested that highly educated men 
benefit from feminine traits because education gives them greater 
freedom to construct their gender role orientation (Courtenay, 2000). A 
recent survey conducted in Spain in men aged 21 to 64 years with high 
educational attainment (9.5% students, 32.7% white-collar workers, 

and 20.7% professionals), revealed that femininity was found to asso-
ciate with lower psychological distress as compensation to low social 
support (Pilar Matud, 2019). Accordingly, male college students may 
also feel less stress from their atypical gender role traits (conform to 
feminine gender role) and access good social connection and support, 
thus reducing the risk of depression. Furthermore, individuals living in 
feminine nations (both women and men are allowed to be more femi-
nine) reported higher subjective well-being (Arrindell and Veenhoven, 
2002) and less depression (Arrindell et al., 2003) than those living in 
more masculine nations (women are expected to be more femininity and 
men to be more masculinity). Indeed, economic development (income 
level) and education attainment are mutually influenced (Reynolds and 
Ross, 1998), with improvement in these two variables having a positive 
impact on femininity, especially feminine women. Such results may be 
mainly due to the process of gender role equalization through reducing 
or releasing the psychological stress from traditional typical gender role 
expectation to those with more feminine traits. 

Furthermore, studies (k = 12) using the Short version of BSRI (SBSRI) 
to measure gender role consistently found prominent and significant 
negative correlations compared to studies using other scales (including 
original BSRI). In order to balance social desirability between masculine 
and feminine sub-scales, Bem (1979) revised the BSRI by retaining the 
clusters of both masculine and feminine traits of higher social desir-
ability. Therefore, individuals’ feelings may be positively affected by the 

Fig. 5.. Outline of main findings in the current study. 
Note. (a) Level of self-reported depression varied greatly across four different gender-role traits, with ascending order of androgynous < masculine < feminine <
undifferentiated trait group. Life expectancy and income positively predict benefits of androgyny; education and income index positively predict benefits of femi-
ninity; life expectancy negatively predict benefits of masculinity, but positively predict the benefits of masculinity comparing with femininity; study year negatively 
predict the benefits of masculinity. (b) Women tended to be more femininity but less masculinity as compared to men, and females showed higher level of depression 
than males. 
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high social desirability of feminine traits in the SBSRI (e.g., warm, ten-
der, gentle, affectionate, sympathetic, and understanding). A recent 
study found that the feminine traits with lower but not higher socially 
desirability would lead to poorer depression (Sterner et al., 2020). 
Additionally, the significant femininity-depression association in the 
present study is possibly due to those individuals with a high level of 
femininity may also tend to be more masculine so that their reduced 
level of depression would be a result of a conjunction of femininity and 
masculinity (discussed below). 

4.3. Depression across four gender role trait groups 

The level of self-reported depression varied greatly across four 
different gender role traits, with ascending order of androgynous <
masculine < feminine < undifferentiated group. Given androgynous 
individuals exhibit both masculine and feminine traits, the above- 
mentioned finding - to some extent - indirectly confirmed the benefi-
cial effect of both, masculinity, as well as femininity as a protective 
factor for developing depression. This finding is in accordance with the 
Androgyny Hypothesis emphasizing that androgynous individuals might 
be free of traditional social stereotypes about gender norms and tend to 
apply more flexible and effective coping strategies under stressful and 
changing situations (Cheng, 2005; Juster et al., 2016). As a result, they 
are less likely to suffer from depression. Conversely, undifferentiated 
individuals present socially desirable masculinity and femininity at 
rather low levels and exhibit a more negative self-concept (a common 
symptom of depressed patients (Lou et al., 2019). Although the gap 
between androgynous and undifferentiated individuals witnesses a 
narrow trend over time (might be a consequence of the decrease in the 
protective effect of masculinity), it is the most obvious and stable 
comparison, hardly moderated by other potential variables. 

Notably, we found that the life expectancy index can negatively 
moderate the tendency of the AF (androgynous group vs. feminine 
group) and MF (masculine group vs. feminine group) pairs, indicating 
that with the advance in life expectancy, the dominance of androgyny 
and masculinity is more significant than femininity. However, as the 
level of education index increased, differences between the MF pair got 
smaller. And the income index negatively moderated the development of 
the AM (androgynous group vs. masculine group) pair but positively 
predicted the MU (masculine group vs. undifferentiated group) pair, 
which suggested that as contextual education level and per capita in-
come increased, the androgynous dominance would be stronger, but the 
advantage of masculinity would be weaker. Totally, all human devel-
opment sub-index positively influenced the advantage of androgyny. It 
is possible that people who live in the context of high life expectancy, 
education, and income countries might benefit more in terms of mental 
health literacy (more effective help) and gender role equality. Consistent 
with the findings of a recent meta-analysis, authors found that gender 
difference in depression symptoms is smaller in the high-income nations 
than in low-to-middle income nations (Salk et al., 2017). It might be 
particularly beneficial for women to be released from traditional gender 
role expectations, and meanwhile, the benefits of traditionally consid-
ered typical feminine traits are widely recognized in high education and 
income nations. Interestingly, a cross-cultural study that included per-
sons from 36 countries also found that the national economic level 
moderates the benefits of masculinity and femininity. Specifically, high 
masculine nations (masculinity as ideal) positively predicted the na-
tional levels of subjective well-being in the context of poor countries, 
while, in high-income countries and high feminine nations (unisex and 
androgyny as ideals) were associated with high national levels of sub-
jective well-being (Arrindell et al., 1997). Therefore, using what we do 
know leads us to assume that perhaps human development in life ex-
pectancy, education, and economy moderate associations between 
gender role and depression by promoting national mental health liter-
acy, regulating individuals’ subjective well-being as well as the 
perception of gender role equality. Overall, the results of the present 

study support the Androgynous Hypothesis. 

4.4. Practical implications 

Results of this meta-analytic review revealed important patterns that 
may inform healthcare decisions and education on the global mental 
health level. It was observed that androgynous gender role traits can 
protect against depression, regardless of sex and age. Conversely, con-
formity to traditional and typical gender role norms may promote 
distress and some mental disorders, particularly depression. For 
example, both female and male individuals who strongly endorse 
masculine traits are less susceptible to depression, while feminine traits 
may allow men to benefit from social support as protective factors for 
depression. Accordingly, the development of individual androgynous 
traits is expected to be an effective process to reduce the global preva-
lence of depression and gender disparity. Given that gender difference in 
depression starts to emerge during adolescence (Salk et al., 2017), a 
stronger focus on effective educational activities (including K-12 edu-
cation, community, and family) should be implemented to promote and 
encourage androgynous gender role (both masculine and feminine) 
traits before people enter colleges and even across the life-span. National 
life expectancy and per capita income are directly predictive of benefits 
of androgyny, while education level (especially college education) could 
indirectly strengthen androgyny through consolidating the protective 
effects of femininity. In other words, the level of human development 
determines the necessity of androgyny. Therefore, firstly, increased life 
expectancy or healthy conditions, improved mental health literacy, and 
more effective diagnosis and intervention programs are important to 
increase mental health and counteract the increasing levels of depres-
sion. Additionally, considering that undifferentiated individuals are 
found to associate with a higher risk of developing depression, more 
attention should be paid to the prevention of depression for the undif-
ferentiated persons (both women and men) and help them develop 
androgynous traits. Secondly, greater educational attainment should be 
encouraged, especially with respect to values (attitude and beliefs) 
promoting gender equality in the entire education system. Thirdly, 
gender equality urgently needs to be supported and proactively imple-
mented in terms of employment and occupation so that women can 
create their social value that might partially increase the national eco-
nomic (income) level. With regard to the instrument type, a negative 
association was observed between masculinity and depression across the 
selected studies using the PAQ measuring gender role, whereas a 
negative association of depression with femininity was measured by the 
SBSRI. We suggested that the masculine traits (e.g., stands up well, never 
give up, active, and decisive,) included in PAQ and the feminine traits (e. 
g., warm, tender, gentle, affectionate, sympathetic, understanding) 
included in the SBSRI might be candidate traits to protect individuals 
against depression. Such results would also allow health professionals to 
engage in early educational intervention programs for disease 
prevention. 

4.5. Limitations and prospect for future research 

Associations between gender role and depression were substantiated 
in the present review, but results need to be considered prudently due to 
the following approaches: First, English-language studies were only 
included in this review. Thus, studies published in the non-English 
language (except for studies published in Chinese due to no result 
from our preliminary search) may be missed. Second, in this review, 
because the exact year of conducting the survey was not reported in a 
large number of included studies, the modified survey year (if the survey 
year was not provided by authors, the number (year) obtained by sub-
tracting five years from year of publication) was considered as a 
modulating variable to perform meta-regression inevitably restricted the 
reliability of findings. Under this condition, results should be interpreted 
with caution. Third, the synthesized data in this review are extracted 
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from cross-sectional studies, which may not provide firm information 
about cause-and-effect relationships. More longitudinal studies are 
encouraged to further warrant the findings of the present review. 
Fourth, large parts of included studies were conducted in the developed 
countries (the USA and Canada) so that results of this review may be 
hard to generalize to other developing nations and economically 
disadvantaged countries or regions. Fifth, participants in most of the 
selected studies were college students, while a relatively small number 
of studies contained children, adolescents, and older adults. Notably, the 
middle-aged group typically experiences heavy social pressure (so- 
called middle-age crisis), which may contribute to a higher risk of 
depression also need more attention. Furthermore, only one study 
focused on depressed patients on this topic, which may not be very 
convincing evidence for clinical samples like patients with physical and/ 
or mental disorders. Thus, in this review, associations between gender 
role and depression have been understudied in terms of the age range 
(especially middle-aged adults) and clinical populations, which requires 
further investigation. Sixth, in the current meta-analysis, we mainly 
focused on the trait-based gender role with high social desirability, but 
not the other broader concepts of gender role (e.g., conformity to 
traditionally masculine norms, positive and negative aspects of gender 
role, etc.). It leads to another limitation that hardly summarizes the 
relationship between depression and more comprehensive gender roles. 

5. Conclusions 

Socially desirable masculinity traits seem to be a robust protective 
factor for depression regardless of sex. A negative weak association 
between femininity and depression was observed in women, college 
students, and/or healthy people. Women are reported to be associated 
with a greater possibility of developing depression, which may be 
legitimately attributed to that this sex group is less masculine as 
compared to men. The dominance of masculinity has declined from 
1978 to 2021 as life expectancy increases. Femininity has changed over 
time, with a gradual increase in educational attainment and income 
level from 1990 to 2019, its role has transited from a risk factor to a 
more powerful protective factor for depression. Androgynous in-
dividuals are less likely to suffer depression while undifferentiated in-
dividuals are more susceptible to depression. In conclusion, the present 
findings reinforce that the Androgynous Hypothesis in interpreting sex 
disparity in depression is a promising prospect as human social 
development. 
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