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A B S T R A C T

Objectives: To examine the relationship between gender roles and self-rated health in older men and women
from different contexts.
Methods: 2002 community-dwelling older adults from the International Mobility in Aging Study were recruited
from 5 research sites. Gender role was measured with the 12-item Bem Sex Role Inventory, which categorized
study participants into four gender roles: Masculine, Feminine, Androgynous, and Undifferentiated. Self-rated
health was collapsed into a dichotomous variable (Very Good/Good and Fair/Poor/Very Poor). Prevalence risk
ratios (PRR) of self-rated health relative to gender roles were estimated with Poisson regression models adjusted
for all relevant confounders.
Results: After complete adjustment, feminine (PRR 1.22 (95 % CI 1.01–1.49)) and undifferentiated (PRR 1.25
(95 % CI 1.05–1.50)) gender roles were associated with poorer relative self-rated health.
Discussion: Gender roles confer independent risks and benefits for self-rated health in older adults.

1. Introduction

The concept of gender is increasingly considered a determinant of
health, separate from sex. Sex refers to biological differences between
men and women, while gender is a social construct based on roles,
behaviours, and traits that are ascribed to men and women in a parti-
cular cultural context (Canadian Institutes of Health Research, 2018).
Similarly, gender roles refer to personality attributes and behaviours
that are socially and culturally assigned to men and women (Lindsey,
2005). In many studies across time and place, sex has been shown to be
a different construct than gender or gender roles (Ahmed, Vafaei,
Belanger, Phillips, & Zunzunegui, 2016; Gentile, 1993; Hunt, Piccoli,
Gonsalkorale, & Carnaghi, 2015; Kling, Holmqvist Gattario, & Frisén,
2017; Prince, 2005; Steinfeldt, Zakrajsek, Carter, & Steinfeldt, 2011).
While initially conceptualized as a dichotomy of masculinity or femi-
ninity, in 1974 American psychologist Dr. Sandra Bem suggested a
model consisting of four gender roles (Bem, 1974). Rather than being

mutually exclusive concepts, masculinity and femininity can co-exist as
part of one’s gender role. Individuals whose responses to a series of
questions about gender roles are consistently 'masculine' are classified
as such; those with high femininity scores are said to be ‘feminine’,
people low in both masculinity and femininity are ‘undifferentiated’,
and those high in both measures are ‘androgynous’. Dr. Bem hypothe-
sized that androgynous individuals would be more adaptable, since
they possess traits that are considered socially desirable for both men
and women, and therefore have better mental health and greater flex-
ibility and competence (Bem, 1977).

There have been several recent studies supporting an extension of
Bem’s hypothesis that androgyny is related to improved physical and
mental health (Ahmed, Vafaei, Auais, Guralnik, & Zunzunegui, 2016;
Ahmed et al., 2018; Lefkowitz & Zeldow, 2006; Price, Gregg, Smith, &
Fiske, 2018; Shimonaka, Nakazato, & Homma, 1996; Vafaei, Ahmed,
Freire, Zunzunegui, & Guerra, 2016) and life satisfaction and wellness
(Gale-Ross, Baird, & Towson, 2009). Androgyny has been positively

https://doi.org/10.1016/j.archger.2019.103994
Received 31 March 2019; Received in revised form 26 November 2019; Accepted 7 December 2019

⁎ Corresponding author.
E-mail addresses: 17mew@queensu.ca (M. Willerth), tia@queensu.ca (T. Ahmed).

Archives of Gerontology and Geriatrics 87 (2020) 103994

Available online 09 December 2019
0167-4943/ © 2019 Elsevier B.V. All rights reserved.

T

http://www.sciencedirect.com/science/journal/01674943
https://www.elsevier.com/locate/archger
https://doi.org/10.1016/j.archger.2019.103994
https://doi.org/10.1016/j.archger.2019.103994
mailto:17mew@queensu.ca
mailto:tia@queensu.ca
https://doi.org/10.1016/j.archger.2019.103994
http://crossmark.crossref.org/dialog/?doi=10.1016/j.archger.2019.103994&domain=pdf


linked to lower depressive scores in older adults (Price et al., 2018;
Vafaei et al., 2016), successful aging in Japanese centenarians
(Shimonaka et al., 1996), better physical performance in older adults
(Ahmed, Vafaei, Auais et al., 2016; Ahmed et al., 2018), better general
wellness and life satisfaction in women in Ontario (Gale-Ross et al.,
2009), higher levels of optimal mental health (Lefkowitz & Zeldow,
2006), better health practices (Shifren & Bauserman, 1996), and better
mobility and physical and mental health in an older Spanish population
(Vafaei et al., 2016). However, there have also been studies showing
advantageous health outcomes of either femininity or masculinity. For
example, masculinity has been associated with better physical health
(Annandale & Hunt, 1990) and self-assessed general health (Nicholson,
1993). In contrast, Hunt et al. found a protective effect of higher fem-
ininity scores in men with respect to cardiovascular disease mortality
risk, and higher mortality among men classified as masculine (Hunt,
Lewars, Emslie, & Batty, 2007). The association between gender roles
and physical function was found to be mediated by smoking, physical
activity, the number of chronic conditions, high body mass index, and
depression in the International Mobility in Aging Study (IMIAS) sample
(Ahmed et al., 2018)

Self-rated health is a measure of one’s perception of overall health.
It captures both physical and mental aspects of health and is a valid
indicator of health status (Idler & Benyamini, 1997; Mossey & Shapiro,
1982). Low self-rated health has been shown to predict mortality (Bond
et al., 2006; Bopp et al., 2012; Cesari et al., 2008; DeSalvo, Bloser,
Reynolds, He, & Muntner, 2006; Ferraro & Kelley-Moore, 2001; Giltay,
Vollaard, & Kromhout, 2012; Halford et al., 2012; Idler & Benyamini,
1997; Idler & Kasl, 1995; Idler, Hudson, & Leventhal, 1999; Idler,
Russell, & Davis, 2000; Long & Marshall, 1999; Martinez, Kasl, Gill, &
Barry, 2010; Mossey & Shapiro, 1982; Sanchez-Santos, Zunzunegui,
Otero-Puime, Cañas, & Casado-Collado, 2011; Sargent-Cox, Anstey, &
Luszcz, 2010; Stenholm et al., 2014; Wang & Satariano, 2007) and
morbidity (Hubbard, Inoue, & Diehr, 2009; Idler & Kasl, 1995; Idler
et al., 2000). Self-rated health correlates well with physicians’ assess-
ments (LaRue, Bank, Jarvik, & Hetland, 1979), and better predicts
mortality than physician-rated health assessments (Giltay et al., 2012;
Mossey & Shapiro, 1982), type or number of symptoms experienced
(Elliott, Hannaford, Smith, Wyke, & Hunt, 2006), or quality of life
measures (Kaplan et al., 2007). Within the IMIAS cohort, self-rated
health has previously been found to be correlated to sex, study site,
economic adverse childhood experiences, current income sufficiency,
current depressive symptoms, current physical function, and current
resilience (Lau, Guerra, Barbosa, & Phillips, 2018).

Previous analyses of the International Mobility in Aging Study
(IMIAS) have validated the BSRI (Bem Sex Role Inventory) for this
population and demonstrated that feminine and undifferentiated
gender roles are associated with mobility disability and poor physical
performance compared to the androgynous role and separate from sex
(Ahmed, Vafaei, Auais et al., 2016, 2018). In this study, we hypothesize
that those endorsing undifferentiated roles will be more likely to report
poor self-rated health compared to androgynous participants. We ex-
pected that this relationship will not be modified by sex or study site.
Although gender is a social and cultural construct, previous analysis of
the association between gender role and physical function in the IMIAS
population found their relationship was not modified by study site
(Ahmed, Vafaei, Auais et al., 2016). To our knowledge, this is the first
study to examine the relationship between self-rated health and gender
roles. Thus, the aim of this investigation is to build on previous lit-
erature on the association between gender roles and other health
variables to specifically examine the relationship between gender roles
and self-rated health in an international sample of community-dwelling
older adults.

2. Methods

2.1. Population and samples

The data used are from the International Mobility in Aging Study
(IMIAS). The purpose of IMIAS is to investigate gender differences in
mobility and physical function using a life course perspective. Data
were collected from populations in five cities: Kingston (Ontario,
Canada), Saint-Hyacinthe (Quebec, Canada), Manizales (Colombia),
Natal (Brazil), and Tirana (Albania). Two hundred men and two hun-
dred women aged between 65–74 years were randomly recruited from
lists of registered individuals at local neighbourhood health centers.
Response rates were higher than 90 % in the non Canadian research
sites and 30 % in the Canadian sites (Gomez et al., 2018). Baseline data
were collected in 2012, with follow-ups in 2014 and 2016. This article
includes analysis of the 2012 baseline data, which included 2002 par-
ticipants. Objectives, rationale and study design have been described in
detail in previous publications (Ahmed, Vafaei, Auais et al., 2016;
Bélanger, Ahmed, Filiatrault, Yu, & Zunzunegui, 2017; Gomez et al.,
2018).

2.1.1. Ethical considerations
The IMIAS study was approved by the research ethics committees at

the University of Caldas in Colombia, the Universidad Federal do Rio
Grande do Norte in Brazil, the Albanian Institute of Public Health in
Albania, Queen’s University in Canada, and the University of Montreal
Hospital Research Centre in Canada. Written informed consent was
obtained from all subjects prior to their participation.

2.2. The exploratory variable

Gender roles were assessed with an abbreviated 12-item Short Form
of the BSRI (Mateo & Fernández, 1991). The validity properties of this
measure have previously been demonstrated in Spanish and Brazilian
older adults (Carver, Vafaei, Guerra, Freire, & Phillips, 2013; Vafaei
et al., 2014), and with IMIAS participants from the five included sites
(Ahmed, Vafaei, Belanger et al., 2016).

The BSRI includes six items – stereotypical gender traits – for each
of the masculine (acting as a leader, being dominant, having leadership
abilities, having a strong personality, defending one’s own beliefs, and
making decisions easily) and the feminine (being gentle, warm, sym-
pathetic, tender, affectionate, and sensitive to others’ needs) sub-scales
(Ahmed, Vafaei, Belanger et al., 2016). Participants score each item on
a scale of 1 (never or almost never true) to 7 (always or almost always
true). The scale was administered in this study with visual aids for each
item. The mean of the six items for each gender produces independent
‘masculinity’ (instrumentality) and ‘femininity’ (expressivity) scores.
The internal reliability of both scales was acceptable, with Cronbach’s
alpha reliability coefficient for the masculine scale equal to 0.75 and for
the feminine scale 0.76 (Ahmed, Vafaei, Belanger et al., 2016).

Using the median split method recommended by Bem to interpret
the results, scores equal to or greater than the median were classified as
“high” and those below the median as “low” (Bem, 1981). This created
four groups: masculine (high masculinity, low femininity), feminine
(high femininity, low masculinity), androgynous (high masculinity and
femininity), and undifferentiated (low masculinity and femininity)
(Bem, 1981). The median value of each IMIAS research site was used to
account for site-specific differences.

2.3. The outcome variable

Self-rated health was assessed using the question “Would you say
your health is Very Good, Good, Fair, Poor or Very Poor?”. For our
analysis, the five responses were collapsed into a dichotomous variable
to form the following categories: good self-rated health (Very Good/
Good) and fair/poor self-rated health (Fair/Poor/Very Poor).

M. Willerth, et al. Archives of Gerontology and Geriatrics 87 (2020) 103994

2



2.4. Confounders

According to the literature the following variables could be con-
founders of the association between SRH and gender roles since they
are well known correlates of self-rated health and have been previously
associated with gender roles (Ahmed, Vafaei, Auais et al., 2016) and are
not likely to be in the causal pathway between gender roles and self-
rated health: age, sex, income sufficiency, years of formal education,
and study site. Income sufficiency was assessed with the question “To
what extent is your income sufficient to meet your ends?”. Possible
answers were very sufficient, sufficient, and insufficient.

2.5. Statistical analysis

Data analysis was performed using IBM Statistical Package for
Social Sciences (SPSS) version 24 and Stata version 14 (StataCorp,
College Station, Texas). Only participants who were not missing any
data for the BSRI items or any confounders were included in the ana-
lysis, leaving 1970 participants across the five IMIAS sites. The parti-
cipants excluded due to missing values did not differ from the analysed
sample in terms of age, sex, education, occupation, income sufficiency,
or research site (p> 0.05).

Descriptive statistics were examined by gender roles. The associa-
tions between confounders by gender role groups were analyzed using
chi-square tests and ANOVA tests, as suitable. The androgynous group
was considered as the reference category in all multivariate analysis.
Bivariate statistics and a series of Poisson regression models with robust
variance were used. Poisson regression was selected over logistic re-
gression because it provides more conservative confidence intervals of
prevalence ratios in cross-sectional designs and prevalence ratios are
easier to interpret compared to the odds ratio obtained through logistic
regression (Barros & Hirakata, 2003). We also tested the significance of
multiplicative interaction terms to determine whether study site or sex
modified the effect of gender roles on self-rated health.

3. Results

Of the 2002 participants recruited in the IMIAS study at baseline,
twenty-seven participants had missing data on gender roles, three were
missing self-rated health data, and two had missing data on both gender
roles and self-rated health. Therefore, our total analytical sample was
1970 participants. Gender roles distribution was significantly different
in men and women (p<0.001). Equal proportions of men and women
were classified as undifferentiated (50 % each) and slightly more
women than men were classified as androgynous (53.25%–46.75 %).
More men than women were classified as masculine (62.06 % vs. 37.94,
respectively), whereas more women than men were classified as femi-
nine (67.55 % vs. 32.45 %, respectively). Mean number of years of
education was significantly different between groups (p = 0.003), with
the androgynous group having the highest (10.26; SD = 5.80), fol-
lowed by masculine (9.88; SD = 6.02), feminine (9.30; SD = 5.30),
then undifferentiated (9.08; SD = 5.87). Income sufficiency was sig-
nificantly different between groups (p = 0.002), with the un-
differentiated group having the highest prevalence of “insufficient”
income (49.33 %) and lowest prevalence of “very sufficient” income
earners (19.89 %) and the androgynous group having the lowest fre-
quency of participants with “insufficient” income (40.06 %) and the
highest frequency with “very sufficient” (26.71 %). Self-rated health
also differed significantly across gender roles (p< 0.001). The andro-
gynous gender role had the highest proportion of “good” self-rated
health (64.03 %), followed by masculine (55.53 %), then feminine
(53.75 %, and finally undifferentiated (49.05 %).

The proportion of participants within each gender role category did
not differ significantly between study sites (p = 0.3). Mean age was
also similar across groups (p = 0.7) (Table 1).

Women had a higher prevalence of fair/poor self-rated health at all

IMIAS sites (Fig. 1). There was a higher prevalence of fair/poor self-
rated health at Tirana (58.8 % M, 71 % W), Manizales (44.8 % M, 54.2
% W), and Natal (64.2 % M, 77.3 % W) across both sexes and in total,
compared to Kingston (12.6 % M, 16 % W) and St-Hyacinthe (15.7 %
M, 19.1 % W) in Canada (Fig. 1). This increased prevalence of fair/poor
self-rated health at non-Canadian sites was also evident across all four
gender roles (Fig. 2). Fig. 2 also illustrates a generally lower prevalence
of fair/poor self-rated health in the androgynous group across most
sites compared to other gender roles (i.e. 60.1 % vs. 72.6 % (mascu-
line), 75.3 % (feminine), 81.3 % (undifferentiated); Natal).

Table 2 describes the association between gender roles and fair/
poor self-rated health. The unadjusted model demonstrates that, com-
pared to the reference category of androgynous, the other three gender
roles are more likely to have fair/poor self-rated health. Participants
with masculine gender role had a 24 % higher prevalence rate of fair/
poor self-rated health compared to androgynous participants (95 % CI
1.02–1.50). Those endorsing the feminine gender role had a 29 %
higher prevalence rate (95 % CI 1.10–1.56), and undifferentiated par-
ticipants had a 42 % higher rate (95 % CI 1.19–1.69). When adjusted
for sex, the prevalence risk ratios were relatively unchanged (feminine:
1.25 (1.03–1.52), masculine: 1.28 (1.05–1.56), undifferentiated: 1.43
(1.19–1.70).

When adjusted for all confounders – sex, age, years of education,
income sufficiency, and study site – the association between the mas-
culine gender role and fair/poor self-rated health did not reach statis-
tical significance at p<0.05. The relationship between the feminine
role and self-rated health was unchanged. The prevalence risk ratio for
the undifferentiated group slightly decreased to 1.32 (95 % CI
1.10–1.58) but still showed a statistically significant association. The
relationship between sex and fair/poor self-rated health was statisti-
cally significant when adjusted for all confounders, with women re-
porting higher prevalence ratios of fair/poor self-rated health compared
to men. No evidence of multiplicative interaction between gender roles
and either sex or research site was detected (p value of interaction
terms>0.05).

4. Discussion

4.1. Summary of results

We examined the association between gender roles and self-rated
health in international populations of older adults. Our findings par-
tially aligned with our hypothesis that, compared to the androgynous
group, those ascribing to feminine and undifferentiated gender roles
were more likely to report fair/poor self-rated health. This is consistent
with the findings of previous studies of gender roles and physical
function in the IMIAS sample (Ahmed, Vafaei, Auais et al., 2016;
Ahmed et al., 2018).

4.2. Significance of study findings

Generally, our findings support Bem’s androgyny model (Bem,
1974, 1977). Individuals with high levels of both masculine and femi-
nine traits (i.e. androgyny) are expected to experience better physical
and mental health outcomes (Bem, 1974, 1977). Those whose gender
role is ‘undifferentiated’ are expected to have poorer health outcomes.
We found the androgynous type had better self-rated health compared
to the undifferentiated and feminine types. This is in line with previous
studies showing relationships between androgyny and better physical
performance (Ahmed, Vafaei, Auais et al., 2016; Ahmed et al., 2018),
mobility (Vafaei et al., 2016), physical and mental health (Vafaei et al.,
2016), and general wellness and life satisfaction among women in
Ontario (Gale-Ross et al., 2009). These comparable findings with pre-
vious literature are expected since self-rated health is a valid measure of
general health (Blakely, Lochner, & Kawachi, 2002; Gale-Ross et al.,
2009; Subramania, Kawachi, & Kennedy, 2001) and functional status
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(Atchley & Scala, 1998; Brenowitz et al., 2014; Dening et al., 1998;
Hillen, Davies, Rudd, Kieselbach, & Wolfe, 2003; Idler & Kasl, 1995;
Idler et al., 2000; Pérez-Zepeda et al., 2016; Spiers, Jagger, & Clarke,
1996).

The significant associations between masculine, feminine and un-
differentiated gender roles and fair/poor self-rated health in the un-
adjusted model were relatively unchanged after adjusting for sex. This
demonstrates that the gender role measure (BSRI) represented a

Table 1
Distribution of IMIAS participants by gender roles according to self-rated health and confounders.

Gender Roles

Undifferentiated Masculine Feminine Androgynous P value

n % n % n % n %

Self-rated health <0.001
Good: Very good and good 259 49.05 221 55.53 222 53.75 404 64.03
Fair/poor: Fair, poor, and very poor 269 50.95 177 44.47 191 46.25 227 35.97

Sex <0.001
Men 264 50.00 247 62.06 134 32.45 295 46.75
Women 264 50.00 151 37.94 279 67.55 336 53.25

Agea 528 69.03
(2.78)

398 69.13
(2.88)

413 69.25
(2.88)

631 69.09
(2.90)

0.7

Years of formal educationa 528 9.08
(5.87)

398 9.88
(6.02)

413 9.30
(5.30)

631 10.26
(5.80)

0.003

Income sufficiency 0.002
Very sufficient 104 19.89 104 26.26 83 20.15 168 26.71
Barely sufficient 161 30.78 114 28.79 156 37.86 209 33.23
Insufficient 258 49.33 178 44.95 173 41.99 252 40.06

Study site 0.3
Kingston 106 20.08 67 16.83 80 19.37 139 22.03
St-Hyacinthe 98 18.56 81 20.35 91 22.03 122 19.33
Natal 112 21.21 73 18.34 73 17.68 143 22.66
Manizales 105 19.89 92 23.12 84 20.34 117 18.54
Tirana 107 20.27 85 21.36 85 20.58 110 17.43

a Mean (SD).

Fig. 1. Total and sex specific prevalence of fair/poor self-rated health (%) across different sites of IMIAS.

Fig. 2. Gender roles specific prevalence of fair/poor self-rated health (%) across different sites of IMIAS.
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different characteristic than biological sex. Our analysis found that
biological sex was also associated with self-rated health: women were
more likely to report poor perceived health status, which is consistent
with previous literature on self-rated health (Malmusi, Artazcoz,
Benach, & Borrell, 2012; Palloni & McEniry, 2007; Zunzunegui,
Alvarado, Béland, & Vissandjee, 2009) and other health outcomes
(Alvarado, Guerra, & Zunzunegui, 2007; Zunzunegui et al., 2009). The
fact that this association decreased considerably in the fully adjusted
model suggests gender roles (e.g. femininity) and socioeconomic posi-
tion might help explain lower self-rated health in women in our po-
pulation compared to men. Similarly, other authors have suggested the
association between self-rated health and women is diminished or
abolished when socioeconomic variables such as education, race, em-
ployment and social network are accounted for (Bardage et al., 2005).

Our analyses yielded a significant relationship between masculinity
and fair/poor self-rated health, compared to the androgynous group,
when adjusted for sex. However, this relationship did not hold when we
adjusted for all other confounders. This could be due to a lack of sta-
tistical power. Indeed, although the final model was not significant, the
PRR only changed slightly from the unadjusted to fully adjusted model:
from 1.24 to 1.22. The lack of association in the final model could also
potentially be explained by the fact that the BSRI is not based on traits
associated with hegemonic masculinity – a dominant form of masculi-
nity that appears in a minority of men which has been linked to ne-
gative health behaviours (Courtenay, 2000). Instead, many of the
‘masculine’ or instrumental traits included on the BSRI, such as self-
sufficiency, leadership and independence, would positively affect
health. We hypothesize that older adults who endorse these masculine
traits would be less likely to view themselves as dependent on others,
which could be relevant to their health perception as many older adults
become increasingly dependent on family or friends for care. The lack
of association between masculinity and fair/poor self-rated health is
also somewhat in line with some previous literature, which has been
inconsistent in finding positive or negative effects of masculinity.
Masculinity has been previously associated with positive health effects:
better self-assessed mental health (Annandale & Hunt, 1990; Nezu &
Nezu, 1987; Stoppard & Paisley, 1987), physical health (Annandale &
Hunt, 1990), self-assessed general health (Nicholson, 1993), and self-
esteem (Whitley, 1983). However, Hunt et al. also found higher chronic
heart disease mortality among men classified as masculine (Hunt et al.,
2007).

Our findings emphasize the need to study gender-related traits in
addition to biological sex when investigating self reported health. We
hypothesize that gender roles could affect health status perception
through intermediate pathways. Further research is required to ex-
amine the mediators of these relationships using a longitudinal analysis
of data. These mediators may be similar to what previous authors found
to explain the associations between gender roles and physical function,
including smoking, physical activity, the number of chronic conditions,
body mass index, and depression (Ahmed et al., 2018).

Resilience/coping could also be an important variable in this
pathway, as it has been previously linked to self-rated health in the
IMIAS population (Lau et al., 2018). Biological factors, such as stress
physiology, may play a role as well, although currently little is known
about such associations. Persistent exposure to chronic stress results in
wear and tear on the body’s regulatory systems (McEwen, 2012),
leading to higher allostatic load levels and consequently to poor health.
One study has suggested that the highest levels of allostatic load (a
measure of the cumulative physiological toll of maintaining physiolo-
gical stability and adapting to life’s demands (McEwen & Seeman, 1999;
Mcewen & Stellar, 1993)) were observed among undifferentiated men
(Juster et al., 2016). Higher femininity was also associated in this study
with higher allostatic loads compared to androgynous individuals
(Juster et al., 2016). This could be an area for further investigation.

4.3. Strengths and limitations

To our knowledge, this is the first study to examine the relationship
between self-rated health and gender roles. We used data from large,
diverse international populations of older adults for this investigation.

The results of this study should be considered bearing in mind some
limitations. Most important is the controversy over what the BSRI ac-
tually measures. In determining that certain traits are 'masculine' while
others are 'feminine' the BSRI might be seen to be ossifying and re-
inforcing gender stereotypes rather than merely determining which
characteristics each participant holds. Some have suggested that what
matters is dissonance with cultural norms rather than the norms,
themselves. However, the BSRI has been used extensively for four
decades and validated repeatedly, including in the IMIAS study popu-
lation, as well as other similar populations. It is clearly measuring
something distinct from biological sex and this something is as good an
indicator of gender roles as we have.

Table 2
Prevalence risk ratios (95 % confidence interval) for the relationship between gender roles and self-rated health using Poisson regression with robust variance.

Prevalence risk ratio (95 %CI) of fair/poor self-rated health

Variables Unadjusted Adjusted by sex a Fully Adjusted b

Gender roles (ref, androgynous)
Feminine 1.29 (1.10–1.56)* 1.25 (1.03–1.52)* 1.24 (1.02–1.51)*
Masculine 1.24 (1.02–1.50)* 1.28 (1.05–1.56)* 1.22 (1.00–1.50)
Undifferentiated 1.42 (1.19–1.69)*** 1.43 (1.19–1.70)*** 1.32 (1.10–1.58)**

Sex (ref, men) 1.22 (1.07–1.40)** 1.17 (1.01–1.34)*
Age 1.01 (0.99–1.04)
Years of education 0.98 (0.96–1.00)
Income sufficiency (ref, very sufficient)
Barely sufficient 1.33 (0.98–1.79)
Insufficient 1.66 (1.21–2.27)**

Study site (ref, Kingston)
St-Hyacinthe 1.09 (0.76–1.56)
Tirana 3.02 (2.15–4.24)***
Manizales 2.09 (1.43–3.04)***
Natal 2.96 (2.04–4.30)***

* p<0.05.
** p< 0.01.
*** p< 0.001.
a Model adjusted for sex only.
b Model adjusted for sex, age, years of education, income sufficiency, and research site.
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As the design was cross-sectional, we cannot establish a causal re-
lationship and our results do not capture how gender role or self-rated
health may change over the lifespan. However, since gender roles are
constructed over the course of one’s life, their formation likely precedes
changes in health related to older age.

4.4. Conclusions

Feminine and undifferentiated gender roles, as distinct from sex, are
independent risk factors for fair/poor self-rated health in older adults,
across locations and socioeconomic status indicators. These findings
suggest that gender norms, which are based on culture and accepted
behaviours, traits and attitudes ascribed to each sex, are related to self-
perceived health status. Further research is required to examine the
mediation pathways of these relationships using a longitudinal analysis
of data.
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