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Abstract 

Background: Researchers have highlighted a large-scale global unmet need for rehabilitation. While sex and gender 
have been shown to interact with each other and with other social and structural factors to influence health and 
wellbeing, less is known about how sex and gender shape rehabilitation participation and outcomes within health 
systems.

Methods: Using an intersectional approach, we examine literature that explores the relationship between sex and/
or gender and rehabilitation access, use, adherence, outcomes, and caregiving. Following a comprehensive search, 65 
documents met the inclusion criteria for this scoping review of published literature. Articles were coded for rehabilita-
tion-related themes and categorized by type of rehabilitation, setting, and age of participants, to explore how existing 
literature aligned with documented global rehabilitation needs. Responding to a common conflation of sex and 
gender in the existing literature and a frequent misrepresentation of sex and gender as binary, the researchers also 
developed a schema to determine whether existing literature accurately represented sex and gender.

Results: The literature generally described worse rehabilitation access, use, adherence, and outcomes and a higher 
caregiving burden for conditions with rehabilitation needs among women than men. It also highlighted the interact-
ing effects of social and structural factors like socioeconomic status, racial or ethnic identity, lack of referral, and inad-
equate insurance on rehabilitation participation and outcomes. However, existing literature on gender and rehabilita-
tion has focused disproportionately on a few types of rehabilitation among adults in high-income country contexts 
and does not correspond with global geographic or condition-based rehabilitation needs. Furthermore, no articles 
were determined to have provided an apt depiction of sex and gender.

Conclusion: This review highlights a gap in global knowledge about the relationship between sex and/or gender 
and rehabilitation participation and outcomes within health systems. Future research should rely on social science 
and intersectional approaches to elucidate how gender and other social norms, roles, and structures influence a 
gender disparity in rehabilitation participation and outcomes. Health systems should prioritize person-centered, 
gender-responsive care, which involves delivering services that are responsive to the complex social norms, roles, and 
structures that intersect to shape gender inequitable rehabilitation participation and outcomes in diverse contexts.
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Introduction
There is currently a large-scale global unmet need for 
rehabilitation. An analysis using the Global Burden of 
Disease (GBD) Study data from 2019 suggests that 2.41 
billion individuals worldwide had conditions that would 
benefit from rehabilitation, which altogether contributed 

Open Access

*Correspondence:  Jessica.Ott@jhu.edu

Johns Hopkins International Injury Research Unit, Health Systems Program, 
Department of International Health, Johns Hopkins Bloomberg School 
of Public Health, Baltimore, MD, USA

http://orcid.org/0000-0002-1773-2190
http://orcid.org/0000-0001-7430-5366
http://orcid.org/0000-0003-4455-9044
http://orcid.org/0000-0001-5009-8470
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12939-022-01787-1&domain=pdf


Page 2 of 16Ott et al. International Journal for Equity in Health          (2022) 21:179 

to 310 million years of life lived with disability (YLD), a 
63% increase from 1990 due to population growth and 
aging [1]. While men and women had a similar preva-
lence of conditions that would benefit from rehabilita-
tion—1.19 billion vs. 1.22 billion—women accounted for 
more YLDs (163 million) than men (146 million) [1]. This 
suggests that women could be more affected by a lack of 
access to and use of rehabilitation services. Because 77% 
of global physical rehabilitation needs are in low- and 
middle-income countries (LMICs) [2], where rehabilita-
tion services are limited [3], a gender and/or sex disparity 
in global rehabilitation needs is likely to be pronounced 
in such settings.

Gender is multifaceted and includes concepts such 
as gender identity, gender expression, and social roles, 
norms, and expectations. Gender is enacted in every-
day social practices that are embedded within social 
institutions and larger societies [4]. Gender identity is 
often understood in public health as a person’s deeply 
felt, internal, and individual experience of gender [5], 
although gender theorists like Connell [6] have impor-
tantly questioned whether “weld[ing] one’s personality 
into a united whole [may be] to refuse internal diversity 
and openness”. Gender expression is closely related to 
but not determined by gender identity and refers to how 
a person presents or expresses their gender. Sex typically 
refers to biological and bodily processes and characteris-
tics like phenotype, genetic makeup, and hormone profile 
that can change throughout the life course due to medi-
cal procedures, environmental conditions, and events 
like menopause [7, 8]. It is important to acknowledge that 
while sex is related to biological and bodily processes and 
factors, it is also a construct that is used to categorize 
other people in our highly gendered society [9]. Diverse 
dimensions of sex and gender interact with each other 
and with other structural and social factors (such as 
age, disability, and race) to inform health and wellbeing 
[10, 11]. A large body of existing research has explored 
gender as a power relation and social determinant of 
health [10, 12], and how gender inequality is embedded 
within health systems [13–15], such as through inequita-
ble: access to resources, roles and practices, norms and 
beliefs, decision-making power and autonomy, and laws, 
policies, and institutions. Less is known globally about 
the role of sex and gender (as both identity and power 
relation) and how they interact with each other and with 
other social structures and factors to shape rehabilita-
tion access, use, adherence, and outcomes within health 
systems.

In this scoping review, we rely on the WHO’s defini-
tion of rehabilitation as “a set of interventions designed 
to optimize functioning and reduce disability in indi-
viduals with health conditions in interaction with their 

environment” [16]. Assistive technology (AT), which 
includes products that help to “maintain or improve an 
individual’s functioning and independence,” [17] and 
caregiving are important parts of rehabilitation that 
enable and promote social inclusion and participation 
and are accordingly encompassed in our definition of 
rehabilitation.

In this scoping review, we explore existing literature 
about the relationship between sex and/or gender and 
rehabilitation to understand what is known as well as to 
better understand gaps in the literature with the aim of 
informing the global rehabilitation and health systems 
research agenda. While we conceive of AT as an inte-
gral part of rehabilitation and hence not an independ-
ent aspect of care, the scoping review literature largely 
segregated AT from rehabilitation, which is reflected in 
the presentation of our findings. Furthermore, because 
conditions that would benefit from rehabilitation often 
require caregiving, and because women worldwide expe-
rience disproportionate expectations and adverse health 
effects related to providing care [18], we explored the 
gender dimensions of caregiving as they intersect with 
rehabilitation.

Methods
This scoping review was developed following the meth-
odological framework outlined by Arksey and O’Malley 
[19] and guided by the following research question: “How 
do sex and gender intersect with each other and with 
other structural and social factors to shape rehabilita-
tion (inclusive of AT and caregiving) participation and 
outcomes?”

Search strategy
Our scoping review employed a 15-year time span, 
responding to an influx of research and literature that 
emerged on gender and rehabilitation beginning in the 
mid-2000s. In order to capture as much of the relevant 
literature as possible, a broad search strategy inclu-
sive of academic literature was employed. The follow-
ing three databases were selected due to their perceived 
relevance to the research question: PubMed, Embase, 
and CINHAL. We did the initial search in PubMed and 
made minor modifications to adapt the search strategy 
to Embase and CINAHL, based on some combination 
of MeSH categories and other search terms within each 
database. MeSH categories and search terms included 
variants of the following gender and sex-related terms: 
‘gender,’ ‘sex,’ ‘man,’ ‘woman,’ ‘boy,’ ‘girl,’ ‘male,’ ‘female,’ 
‘intersex,’ ‘transgender,’ ‘gender equality,’ ‘gender equity,’ 
‘gender identity,’ ‘gender role,’ ‘sexism,’ ‘sex disaggregated,’ 
‘sex difference,’ ‘gender bias,’ ‘sex bias,’ ‘sex discrimina-
tion.’ Two authors determined the search strategies by 
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reviewing search terms used in existing gender and 
health systems-related scoping reviews [20, 21] and with 
the support of two Johns Hopkins University Welch 
Medical Library informationists. The exact search terms 
are viewable in a supplemental file.

Each database search combined variants of the above 
sex and gender-related terms with variants of the follow-
ing rehabilitation and assistive technology-related terms 
that were adapted to database-specific MeSH categories: 
‘rehabilitation,’ ‘self-help device,’ ‘occupational therapy,’ 
‘rehabilitation center,’ ‘physical and rehabilitation medi-
cine,’ ‘psychiatric rehabilitation,’ ‘psychosocial rehabili-
tation,’ ‘rehabilitation nursing,’ ‘rehabilitation research,’ 
‘telerehabilitation,’ ‘physical rehabilitation,’ ‘assistive 
device,’ and ‘assistive technology.’

Each database search included results in English and 
from both high-income countries (HICs) and LMICs, 
operating from an assumption that there would be lim-
ited results from LMICs but that an understanding of 
the scope of literature may help inform the global health 
research agenda related to gender and rehabilitation. We 
use the terms HIC and LMIC with the caveat that there 
is deep sociocultural heterogeneity between and within 
countries that fall beneath LMIC and HIC categories that 
limit their usefulness as comparative descriptors. The 
method yielded 4484 references across all databases.

Study selection
Because the search strategy yielded a large number 
of irrelevant references, a set of inclusion criteria was 
applied to all of the 4484 initial titles and abstracts. Two 
members of the team reviewed roughly 50 titles and 
abstracts collaboratively, to ensure consistency, before 
screening the remaining titles and abstracts separately. 
References were included after an initial title and abstract 
screening based on the following criteria: 1) focused on 
physical rehabilitation and/or post-rehabilitation func-
tioning (including caregiver support and assistive tech-
nology access, use, satisfaction, and adherence), and 2) 
included a clear articulation of sex or gender differences 
or sex-disaggregated data related to rehabilitation par-
ticipation and/or outcomes. The second criterion was 
included after it was found that many articles either con-
trolled for sex/gender or reported sex/gender differences 
in passing, making it difficult to delineate any clear sex 
or gender differences. Beyond these inclusion criteria, 
the abstract and title reviewers intentionally chose not to 
focus on sex and gender differences in burdens of disease. 
While disease burden is tied to access, use, adherence, 
and outcomes, articles which focused on disease burden 
were not directly about rehabilitation, and as such, did 
not fit within the scope of this review. This inclusion and 
exclusion criteria yielded 792 studies from the original 

4484 references. After engaging in a second round of 
reviewing titles and abstracts to determine whether arti-
cles included sex and/or gender as a major focus of the 
article, the reviewers were left with 65 references that 
underwent a full text review. After a full text review, all 
65 references met the inclusion criteria, and rather than 
further refining our inclusion criteria to narrow down 
the final articles, we decided that it would be most fruit-
ful to include all 65 articles that reached the step of full 
text screening in our review to ensure a more systematic 
exploration of current representations of sex and gender 
in rehabilitation-related literature. This method yielded 
65 publications from the initial 4484 that underwent a 
full text review, among which all 65 were included in the 
scoping review (Fig. 1).

Data extraction and synthesis
Two members of the study team participated in extract-
ing and charting data from the final 65 publications. 
Study team members divided up the final 65 articles and 
scheduled frequent check-ins early on during the data 
extraction process to discuss how articles were being 
coded, refine the coding scheme, and work through dis-
crepancies until concordance was reached. The follow-
ing information was recorded from each publication: 
Author, title, year, journal, type of article, country, type 
of rehabilitation, methods, participants/target, number 
of participants/sample size, aims of study/paper, and 
whether or not the article adequately represented sex and 
gender based on the schema detailed in Table 2. Articles 
were also coded for the following rehabilitation-related 
themes: rehabilitation needs (RN), rehabilitation access 
and use (RAU), rehabilitation experiences (RE), rehabili-
tation adherence (RA), assistive technology (AT), health 
systems (HS), rehabilitation outcomes (RO), post-reha-
bilitation functioning (PRF), experiences of caregivers 
(EC), and other (O).

Articles were determined to adequately represent sex 
and gender if they did all of the following: (1) used the 
word gender to refer to gender-based social factors and/
or sex to refer to sex-based biological factors; (2) pre-
sented sex and/or gender as nonbinary, which acknowl-
edges the existence and experiences of people who fall 
outside of limited female/male and woman/man sex 
and gender categories; (3) defined the terms sex and/or 
gender, and (4) used gender-related terms like woman/
man to refer to gender-related social factors and/or sex-
related terms like female/male to refer to sex-based bio-
logical factors. The authors collaboratively developed the 
criteria for determining adequate representation of sex 
and gender. The two authors who were involved in data 
extraction reviewed articles after coding them to deter-
mine which criteria they did and did not fulfill. We began 
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by reviewing a few articles together before reviewing the 
remaining articles independently. We also scheduled 
frequent check-ins early on in the testing process where 
we discussed questions that arose and further refined 
our criteria until we reached concordance. We included 
defining sex and/or gender due to widespread confusion 
and misrepresentations in public health literature about 
the difference between sex and gender, which has harm-
ful implications for scientific understandings of the bio-
logical and social determinants of health. These criteria 
were loosely based on Heidari et al.’s [22] SAGER guide-
lines and recommendations, as well as on the charting 
categories of Williams et al.’s [21] scoping review on the 
integration of sex and gender considerations in health 
policy making. While the SAGER guidelines and Wil-
liams et  al.’s (2021) charting categories provide a broad 
and helpful overview of sex and gender considerations 
for researchers, our schema (Table  2) provides a more 
detailed explanation of why certain guidelines are impor-
tant and how to operationalize them. We recognize the 

limitations inherent in categorical understandings of 
sex and gender [4], the frequent inextricability of sex 
and gender [9, 23], and the necessity of exploring gen-
der as intersectional [24] and relational [4], but sought to 
develop a preliminary framework/schema that would be 
implementable among public health researchers explor-
ing sex and/or gender health disparities (Table 2).

In the presentation of results, this scoping review relied 
as much as possible on the sex and gender terms put forth 
by researchers, who often used the terms interchangeably 
and were unclear about their use of particular terms. We 
use the terminology sex/gender or sex and/or gender to 
reflect our inability to determine why authors were rely-
ing on particular terms and to reflect how they mutu-
ally affect and shape health and wellbeing [9, 23]. We do 
not intend our inclusion of studies or use of research-
ers’ terms to be seen as an endorsement of the common 
conflation of sex and gender or marginalization of sexual 
and gender minorities in public health research; however, 
without additional information beyond the publications, 

Fig. 1 PRISMA flow diagram of the search and selection process
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we were not able to sufficiently decipher authors’ misuse 
of sex and/or gender terms.

Where possible, we incorporated an intersectional 
approach into our review of existing literature. Our inter-
sectional approach highlights authors’ mentions of asso-
ciations between categorical quantitative variables as 
well as authors’ reflections on the compounding effects 
of social and structural forces on rehabilitation access, 
participation, adherence, and outcomes. In theory, an 
intersectional approach acknowledges that human expe-
riences cannot be reduced to any one single factor or 
constellation of factors and that the intersectional effects 
of different social and structural factors on health are not 
additive but compounding [24]. In practice, however, we 
did not have the original data to be able to explore com-
plex relations across identities and analytic categories 
and were therefore mostly limited to authors’ descrip-
tions of associations between categorical quantitative 
variables. For example, while several literature reviews 
and articles described women who identify as a racial or 
ethnic minority as participating less than white women 
and men in rehabilitation [25–28], the articles gener-
ally  did not describe how social factors like gender dis-
crimination and racism might have mutually constituted 
each other to shape their rehabilitation participation, 
with the exception of a qualitative article that offered a 
richer explanation of how social and structural forces like 
gender discrimination, racism, and social class interact in 
a compounding way to shape access to pain rehabilitation 
[28]. This scoping review foregrounds sex and gender as 
analytic variables but includes other relevant social fac-
tors that intersect with sex and gender to inform reha-
bilitation participation and outcomes as they emerged in 
gender-focused literature.

Results
Overview
The scoping review yielded 65 sources (41 original 
research articles, nine literature reviews, and 15 miscella-
neous references, including editorials and commentaries) 
that generally described worse rehabilitation access, use, 
adherence, and outcomes and a higher burden of caregiv-
ing among women compared to men (Table 1). However, 
existing literature has focused disproportionately on a 
few types of rehabilitation among adults in HIC contexts. 
For example, of the 65 total articles, 29 (45%) emphasized 
a sex and/or gender disparity in cardiac rehabilitation 
participation and outcomes, among which 27 were based 
in HICs. There is limited research on gender and/or sex 
differences in rehabilitation participation and outcomes 
for noncardiac conditions, in LMICs, and among chil-
dren and adolescents. While 77% of global rehabilitation 
needs are based in LMICs [2], only seven articles (11%) 

were based in LMICs [27, 29–34]. An additional two (3%) 
global articles focused on both LMICs and HICs [35, 
36], with a limited LMIC focus. The literature on assis-
tive technology suggested differences in access and use 
between men and women depending on the device and 
country income. All of the articles that explored caregiv-
ing as it related to gender and rehabilitation—seven in 
total—focused on post-stroke caregiving in HICs (n = 7) 
[37–43]. Furthermore, only four articles (6%) explored 
rehabilitation participation and outcomes among chil-
dren and adolescents [30, 31, 34, 44].

Of the 65 total articles, no articles (n = 0) adequately 
represented sex and gender based on the schema created 
(Table  2). Fifty-five articles (85%) were consistent and 
accurate in their use ‘sex’ and/or ‘gender’ as an analytic 
category. However, only 14 articles (22%) used gender-
related terms to refer to gender-related phenomena and 
sex-related terms to refer to sex-related phenomena. 
Only eight articles (12%) provided definitions for the 
commonly misunderstood terms ‘sex’ and/or ‘gender’ and 
a mere two articles (3%) presented sex and/or gender as 
nonbinary. As highlighted in Table  3., five articles (8%) 
met three out of the four criteria of the schema. Of those 
five articles, two (3%) did not meet the criteria “defined 
‘sex’ and/or ‘gender,’” and three (5%) did not present sex 
and/or gender as nonbinary. All articles that inaccurately 
used the terms ‘sex’ and ‘gender’ interchangeably (n = 10) 
did not meet the remaining three criteria. Only one edi-
torial [82] and one case report [47] acknowledged sexual 
(e.g., intersex) and gender minorities as sex and gender 
subcategories, which leads to a dearth of knowledge 
about how sex and gender interact with social and struc-
tural factors to shape rehabilitation participation and out-
comes within health systems among sexual and gender 
minorities (Table 2). Our use of the term ‘sexual minori-
ties’ here is not intended to refer to sexual orientation.

Rehabilitation access, use, and adherence
Our review revealed lower rates of rehabilitation par-
ticipation among women than men, with the exception 
of women participating more than men in cancer reha-
bilitation in Denmark [84] and in audiological reha-
bilitation in Sweden [57]. Sociodemographic, health 
system, patient, and “other” factors influence wom-
en’s rehabilitation access, use, and adherence (Fig.  2). 
Unfortunately, scoping review articles reflect a wide-
spread problem in health literature where research-
ers name gender but mostly speak about women, with 
men appearing mainly as the statistical norm or privi-
leged category [4]. Sociodemographic-level factors 
that influence this disparity in rehabilitation partici-
pation between men and women include: lower edu-
cation levels [25, 66, 68], living alone [57, 60, 62, 68], 



Page 6 of 16Ott et al. International Journal for Equity in Health          (2022) 21:179 

being married [26], being unmarried [61, 72], older 
age [25–28, 58, 59, 61, 63, 65, 72, 79, 83], lower socio-
economic status [27, 28, 45, 58, 61, 72], and racial or 
ethnic minority status [25–28]. Health systems fac-
tors like a lack of referral or recommendation from 

a healthcare provider [26, 27, 29, 35, 47, 58–62, 64, 
65, 77–81], which is compounded by racial or ethnic 
minority status [61, 62, 78], socioeconomic status [26, 
27, 58, 62, 65, 66, 78], or a combination of racial or 
ethnic minority and socioeconomic status [62, 65, 78]; 

Table 1 Overview of scoping review literature

Article Characteristics Frequency and 
Percentage N (%)

References

Type of Rehabilitation/Article Emphasis
 Musculoskeletal rehabilitation 3 (5) [28, 45, 46]

 Neurological (includes TBI, ABI, SCI, and stroke) rehabilitation 11 (17) [23, 47–56]

 Sensory (includes vision and hearing) rehabilitation 1 (1) [57]

 Cardiovascular rehabilitation 29 (45) [25–27, 29, 35, 36, 58–80]

 Broad rehabilitation 4 (6) [30, 81–83]

 Cancer rehabilitation 2 (3) [84, 85]

 Assistive technology 8 (12) [31–34, 44, 86–88]

 Caregiving (all post-stroke) 7 (11) [37–43]

Type of Article
 Original research 38 (58) [25, 27–34, 38–44, 46, 47, 49–52, 57, 60, 63, 66, 68, 69, 71–74, 77, 

79, 84, 86–88]

  Mixed methods 2 (3) [33, 40]

  Qualitative 9 (14) [28, 29, 38, 46, 47, 60, 63, 71, 72]

  Quantitative 27 (41) [25, 27, 30–32, 34, 39, 41–44, 49–52, 57, 66, 68, 69, 73, 74, 77, 79, 
84, 86–88]

 Literature reviews 9 (14) [35–37, 45, 61, 62, 64, 76, 78]

 Other (i.e., Editorials, theoretical frameworks, commentaries, etc.) 18 (28) [23, 26, 48, 53–56, 58, 59, 65, 67, 70, 75, 80–83, 85]

Article Setting
 Not Applicable 13 (20) [23, 48, 53, 56, 58, 59, 70, 75, 80–83, 85]

 Global (Mostly HICs, with limited LMIC representation) 2 (3) [35, 36]

 LMICs 7 (11) [27, 29–34]

  Sierra Leone 1 [34]

  Iran 1 [27]

  Indonesia 1 [29]

  India 1 [33]

  Ghana 1 [32]

  Bangladesh 1 [31]

  Multiple LMICs 1 [30]

 HICs 45 (69) [25, 26, 28, 37–47, 49–52, 54, 55, 57, 60–69, 71–74, 76–79, 84, 
86–88]

  United States 10 [25, 40, 42, 47, 49, 51, 65, 66, 77, 86]

  United Kingdom 1 [43]

  Taiwan 1 [88]

  Sweden 5 [28, 38, 39, 41, 57]

  Spain 1 [63]

  Norway 2 [46, 52]

  Italy 2 [50, 55]

  Denmark 1 [84]

  Canada 12 [44, 54, 60, 67–69, 71–74, 79, 87]

  Multiple HICs 8 [26, 37, 45, 61, 62, 64, 76, 78]
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inadequate assessment [28, 65]; and inadequate insur-
ance [25, 27, 29, 40, 58, 64, 67, 78, 79] were shown to 
negatively impact women’s participation in rehabilita-
tion. Just as a lack of referral or recommendation by a 

health care provider serves as a barrier to rehabilita-
tion access, enthusiastic referral or recommendation 
serves as a facilitator to access [29, 62, 78]. Referral 
interventions that are either automatic or that require 

Table 2 Schema Determining adequate representation of sex and gender

Criteria Explanation Frequency & 
percentage of 
articles N (%)

Accurately used the terms ‘sex’ and/or ‘gender’ When authors use the word gender to refer to sex-based factors and/
or sex to refer to gender-based factors, it contributes to an inadequate 
representation of sex and/or gender. ‘Sex’ typically refers to biological and 
bodily processes and characteristics like phenotype, genetic makeup, and 
hormone profile that can change throughout the life course due to medi-
cal procedures, environmental conditions, and events like menopause [7, 
8]. It is important to acknowledge that while sex is related to biological 
and bodily processes and factors, sex is also a construct that is used to 
categorize other people in our highly gendered society [9]. ‘Gender’ is 
multifaceted and includes concepts such as gender identity, gender 
expression, and social roles, norms, and expectations. Gender is enacted 
in everyday social practices that are embedded within social institutions 
and larger societies [4]. To refer to gendered social characteristics as ‘sex’ 
may suggest that said characteristics are somehow inherent or natural. 
This has the potential to be problematic as it further entrenches social 
norms and suggests they are ‘natural’ or ‘right.’ For example, to refer to 
women’s social role as caregivers as a sex-based characteristic implies 
that women should and must continue to occupy those often un- or 
under-paid roles. Using sex/gender interchangeably similarly contributes 
to a false understanding of sex/gender as binary, which will be further 
unpacked immediately below.

55 (85)

Used the terms ‘sex’ and/or ‘gender’ in a nonbinary way When authors present sex and/or gender as binary, usually in the form 
of categorical variables versus social constructs or processes, it obscures 
the existence and experiences of people who fall outside of the limited 
female/male and woman/man sex and gender categories and contrib-
utes to an inadequate representation of sex and/or gender. Sex as a 
construct is not limited to males and females, but also includes intersex 
people. Similarly, gender as an identity is not limited to women and 
men, but also includes people who are transgender, gender fluid, gender 
nonbinary, two spirit people, or one of many other genders that have 
existed across space and over time. While authors may be working with 
pre-existing data sets that do not include gender minorities or may not 
have been successful in recruiting gender minority participation in their 
studies, authors should still take care to acknowledge that sex and gender 
are not binary and to acknowledge the shortcomings of how sex and 
gender are framed in their data sets.

2 (3)

Defined ‘sex’ and/or ‘gender’ Sex and gender are frequently misunderstood terms. When they remain 
undefined in research, readers may be prone to confuse or conflate the 
terms. To avoid inadequate representation of sex/gender, authors should 
define what they mean when they use the terms sex/gender. Because 
sex and gender mutually affect and shape health and wellbeing, it is not 
always possible to disentangle the two and may be more appropriate 
at times to refer to sex/gender [9, 23]. In such instances, authors should 
clearly describe and justify their use of terms and be clear about the 
dimensions of sex and gender that are difficult to disentangle.

8 (12)

Accurately used gender- and/or sex-related terms When authors use gender-related terms like woman/man to refer to 
sex-based factors and/or sex-related terms like female/male to refer to 
gender-related social factors, it contributes to an inadequate representa-
tion of sex and/or gender. Sex-related constructs like male/female/inter-
sex generally refer to bodily and biological processes and factors, whereas 
gender-related constructs like man/woman/gender nonbinary person/
transgender person/gender fluid person are generally used in reference 
to sociocultural identities.

14 (22)

Adequately represented sex and/or gender 0 (0)
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providers to systematically go through a list of criteria 
to reduce bias in referral decisions have been success-
ful in reducing a disparity between men and women 
in access to cardiac rehabilitation [27, 36, 58, 60, 68, 
79, 81]. Patient-level factors that adversely affect wom-
en’s rehabilitation access, use, and adherence include 
domestic and familial responsibilities like caregiving 
[25, 26, 45, 59–65, 67–70, 79]; a lack of familial and/
or social support [26, 60]; formal employment obliga-
tions [29, 45, 60, 63–65, 70, 71]; physical and psycho-
logical comorbidities [25, 26, 60–65, 67, 68, 72, 77–79]; 
exercise limitations and apprehension [25, 26, 28, 59, 

62–65, 67, 70, 77, 79]; and negative beliefs and percep-
tions related to rehabilitation [26, 64, 68, 70, 79].

We separated sociodemographic-level factors from the 
patient-level factors to emphasize that even when they 
are used to describe individuals, they are often the result 
of larger social and structural forces. While some stud-
ies reported patient-level factors like women’s domestic 
and caregiving responsibilities, a lack of social support, 
and sociodemographic-level factors such as older age 
as barriers to rehabilitation access, use, and adherence, 
other studies reported women’s domestic and caregiving 
responsibilities [29], the presence of social support [25, 

Table 3 Frequencies and combinations of sex and gender representations

Criteria for Adequate Sex and Gender Representation Frequency andPercentage ofArticles N (%)

1.       Accurately used the terms ‘sex’ and/or ‘gender’ AND
2.       Used the terms ‘sex’ and/or ‘gender’ in a nonbinary way AND
3.       Defined sex and/or gender AND
4.       Accurately used gender- and/or sex-related terms

0 (0)

1.       Accurately used the terms ‘sex’ and/or ‘gender’ AND
2.       Used the terms ‘sex’ and/or ‘gender’ in a nonbinary way AND
3.       Accurately used gender- and/or sex-related terms

2 (3)

1.       Accurately used the terms ‘sex’ and/or ‘gender’ AND
2.       Defined sex and/or gender AND
3.       Accurately used gender- and/or sex-related terms

3 (5)

1.       Accurately used the terms ‘sex’ and/or ‘gender’ AND
2.       Defined sex and/or gender

5 (8)

1.       Accurately used the terms ‘sex’ and/or ‘gender’ AND
2.       Accurately used gender- and/or sex-related terms

9 (14)

1.       Accurately used the terms ‘sex’ and/or ‘gender’ 36 (55)

0.        Met none of the criteria 10 (15)

Fig. 2 Factors influencing women’s rehabilitation access, use, and adherence
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29, 45, 61, 63, 64, 68, 71], and older age [68] as facilita-
tors to their participation in rehabilitation. Other major 
factors affecting women’s rehabilitation access, use, and 
adherence, as compared to men, are distance and trans-
portation [27, 29, 60–65, 67, 78, 79]. Health systems have 
tried to mitigate a disparity in cardiac rehabilitation par-
ticipation, with women generally having lower access, 
use, and adherence than men, through women-only [27, 
29, 59, 68–70, 72] and home-based and hybrid rehabilita-
tion models [27, 59, 62, 67, 69], with mixed results.

Rehabilitation outcomes (including psychosocial 
outcomes) and post‑rehabilitation functioning
While few studies in the scoping review reported on 
gender and sex differences in functional improvements, 
among those that did, women tended to have less func-
tional gain during rehabilitation than men and similar 
improvements in psychosocial measures. That is to say 
that even when women overcame barriers negatively 
impacting access, use, and adherence to rehabilitation 
and successfully completed their programs, women 
reportedly showed less physical, functional improve-
ments post rehabilitation compared to men participants. 
Articles that reported women as having less overall 
functional gain during rehabilitation included studies 
on stroke rehabilitation in the United States [49]; car-
diac rehabilitation in Canada [73]; stroke rehabilitation 
in Italy [50]; and rehabilitation for nontraumatic spinal 
cord injury in the United States [51]. Only one study, on 
audiological rehabilitation in Sweden, reported women 
as experiencing greater functional gain than men [57]. 
Although women as a whole experienced less functional 
gain than men during rehabilitation, there were subareas 
where women experienced greater functional outcomes 
than men. In a United States-based study on stroke 
rehabilitation, for example, women discharged with bet-
ter functional scores than men in expression and social 
interaction, eating, and bladder control, while men dis-
charged with higher scores in upper extremity dressing, 
movement from one surface to another, walking, and 
stairs than women [49]. In another United States-based 
study about degenerative spinal disease, women were 
more independent at discharge than men in self-care and 
mobility, perhaps because men entered rehabilitation 
with lower functioning after having waited longer than 
women to seek care due to widespread masculine social 
norms that hinder men’s care seeking [51].

Studies exploring gender and/or sex differences in 
improvements in psychosocial outcomes reported mixed 
results. A Canadian study reported no sex differences in 
improvements in anxiety or depression following cardiac 
rehabilitation [73]. Another Danish study reported men 
as having more emotional unmet needs than women 

following cancer rehabilitation [84], while a Canadian 
study reported women’s many unmet psychosocial needs 
following cardiac rehabilitation [74]. Several articles 
highlighted the potential of women-only programs to 
confer an advantage for psychosocial and other health 
outcomes compared to mixed-sex cardiac rehabilitation 
groups [25, 69]. A commentary suggested that existing 
psychosocial measures may not incorporate gender dif-
ferences in men’s expressions and experiences of anxiety, 
depression, or other mental health issues, which limits 
researchers’ ability to understand men’s post-rehabilita-
tion psychosocial outcomes or unmet psychosocial needs 
[23].

The scoping review yielded limited literature exploring 
sex and/or gender differences in post-rehabilitation func-
tioning, which the International Classification of Func-
tioning, Disability, and Health (ICF) model describes 
as “all body functions, activities and participation” [89]. 
This scoping review only yielded studies on differences 
between men and women in return to work rates fol-
lowing rehabilitation, revealing a gap in the literature on 
people’s post-rehabilitation functioning in other social 
contexts. One study reported higher return to work rates 
among women with acquired brain injury in Norway, 
perhaps because more men than women work in mana-
gerial positions that require greater cognitive and com-
munication functioning [52]. Another study described 
Canadian women who returned to work more quickly 
than men after rehabilitation for musculoskeletal pain 
as overburdened by domestic and formal employment 
responsibilities [45]. The above examples suggest how 
inequitable gender norms, roles, and relations play an 
important role in social participation and physical func-
tioning following rehabilitation.

Assistive technology
The scoping review revealed gender differences in AT 
use, which are influenced by gender inequities and 
norms, with conflicting results in HICs and LMICs. In 
HIC-based articles, women used mobility devices [44, 86, 
87] and vision devices [87] more than men, while men 
used hearing devices more than women [87, 88]. A Cana-
dian study suggested that men’s lower mobility device 
usage may be due to the perceived stigma associated with 
using such devices [44]. The same study highlighted that 
while women use mobility devices more than men, they 
are more likely to report unmet needs for electric wheel-
chairs, walkers, lift devices, grab bars and other aids than 
men, which suggests that women’s higher usage may not 
reach their higher need for such devices, or that men 
may be less likely to report an unmet need for AT [44]. 
Another United States-based study similarly pointed 
out that while women use canes more than men, when 
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analyses are adjusted for factors related to disability and 
health behavior, women are less likely than men to use 
canes [86].

Unlike in HICs, where women use most forms of AT 
more than men, men and boys in LMICs use AT more 
than girls and women [31–34]. Studies in Ghana [32] and 
Sierra Leone [34] reported a disparity between women 
and men in assistive device usage, with significantly lower 
usage rates among women than men, although popula-
tion-level rates of assistive device usage were overall very 
low. The Sierra Leone-based study reported that women 
who used lower-limb prostheses and orthoses were less 
satisfied with their devices than men [34]. Researchers in 
an India-based study about mobile device-based assistive 
technology for vision impairment, like screen readers, 
found that while women with vision impairments paid 
more for mobile devices and had less access to them than 
men, cellular devices increased their participation in the 
public sphere [33].

Caregiving
Women’s disproportionate global caregiving burden 
[18] seemed to hold true for rehabilitation, although the 
scoping review yielded only seven articles focusing on 
the gender dimensions of post-rehabilitation caregiv-
ing, all focusing on stroke patients and their caregiv-
ers in HICs [37–43]. Existing literature tended to focus 
less on how gender dynamics shape the experiences of 
caregivers and more on how sex and gender categories, 
which were often conflated, influence caregiving meas-
ures like quality of life and caregiver burden. Scoping 
review literature was heteronormative and revealed that 
women both provide more care to and receive less care 
from partners who are men, in part because women face 
more societal pressure to provide care, live longer than 
men, have adverse health events that require rehabilita-
tion at an older age, and tend to be younger than their 
partners [38, 39, 41]. Assuming a caregiving role brings 
significant changes to the structure of daily life [37], 
including uncertainty, unpredictability, the assump-
tion of new roles and tasks, and social isolation [38, 40], 
which can lead to caregivers experiencing a lost sense 
of self [40], depressive symptoms [42], and/or caregiv-
ing burden [43]. Scoping review literature highlighted 
that women stroke caregivers are more likely to provide 
care to partners with severe disabilities [41], experi-
ence more disruptions to their daily activities [37], and 
have a higher rate of depression than caregivers who are 
men [42], although men stroke caregivers also experi-
ence caregiver burden [40] and a lower quality of life due 
to their experiences as caregivers [43]. One study from 
the review suggested that caregiver training prior to 
patient discharge reduced caregiver burden [43]. None 

of the articles focused on the effects of receiving care for 
patient recovery trajectories.

Discussion
Our scoping review highlighted sex and/or gender ineq-
uities in rehabilitation participation and outcomes; AT 
access, use, and user satisfaction; and caregiving. It also 
highlighted gaps and limitations in existing research, 
such as a relative overemphasis on a gender disparity 
in cardiac rehabilitation participation and outcomes in 
HICs; a limited understanding of how sex and gender 
shape rehabilitation participation and outcomes among 
children and adolescents and among sexual and gender 
minorities; the frequent misrepresentation of sex and 
gender and the treatment of sex and gender as binary; 
and limited research on the gender dimensions of post-
rehabilitation caregiving or on sex, gender, and assistive 
technology. Our scoping review also revealed the need 
for further research on social norms, roles, and struc-
tures that influence a gender disparity in rehabilitation 
participation and outcomes, including how gender power 
relations shape the allocation of household resources, 
the division of household labor, and provider gender, 
referral patterns, and clinical interactions with patients 
in different contexts, just to name a few. For example, 
while researchers have described women’s caregiving 
and domestic responsibilities as a barrier to their par-
ticipation in rehabilitation, the underlying gender power 
relations in different contexts that shape the division of 
household labor and influence gendered social expecta-
tions surrounding who engages in domestic and caregiv-
ing tasks are less explored in the context of rehabilitation. 
Furthermore, while researchers have identified lower 
referral rates to cardiac rehabilitation among women, 
provider presumptions and implicit biases concerning 
the desire and ability of different groups of women to 
attend cardiac rehabilitation, which shape referral pat-
terns, are less known. Also related to gender power rela-
tions in clinical settings, patient preferences regarding 
the gender of their rehabilitation provider and the extent 
to which they shape rehabilitation attendance and experi-
ences are unknown.

Our review found that the existing literature on sex 
and/or gender and rehabilitation does not correspond 
with geographic or condition-based global rehabilita-
tion needs. For example, much of the literature that we 
reviewed focused on a sex and gender disparity in access 
to and use of cardiac rehabilitation in HICs, which does 
not correspond with women’s global condition-based 
rehabilitation needs. To illustrate, while the most preva-
lent conditions globally that would benefit from rehabili-
tation are musculoskeletal disorders (1.71 billion people), 
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with men and women having a similar prevalence rate 
[1], only three articles in the scoping review focused on 
the relationship between sex, gender, and rehabilitation 
for musculoskeletal conditions. Conversely, nearly half of 
the articles (29/65) focused on the relationship between 
sex, gender and rehabilitation for cardiac conditions, for 
which far fewer men and women globally (37 million) 
would benefit from rehabilitation [1]. Furthermore, while 
the Western Pacific has the highest need for rehabilita-
tion services, and the need for rehabilitation is a global 
one [1], existing literature on gender and rehabilitation is 
overwhelmingly based in North America and Europe.

Where geographic variation existed in the scoping 
review, there were often different or conflicting findings 
related to gender and rehabilitation participation and 
outcomes between HICs and LMICs. For example, HIC-
based studies described women’s domestic and caregiving 
responsibilities as a barrier to their cardiac rehabilitation 
participation [25, 26, 45, 59–65, 67–70, 79], while an 
Indonesia-based study described women’s domestic 
and caregiving roles as a facilitator to their participa-
tion [29]. Additionally, while women and girls tended to 
use AT more than men in HICs [44, 86, 87], the oppo-
site was true in LMICs [31–34]. The limited geographic 
and topical focus of literature on gender and rehabilita-
tion and inconsistencies in the literature between LMICs 
and HICs point to a large gap in existing knowledge and 
the problems inherent in applying research findings from 
HICs to interventions in LMICs.

A common issue in existing research on rehabilitation 
is that it has often conflated or inadequately represented 
gender and sex [23, 81], which has led to confusion about 
how sex and gender interact with each other and with 
other social and structural factors to shape health and 
wellbeing, and has resulted in less rigorous, accurate, and 
valid scientific findings [11]. The conflation and misrep-
resentation of sex and gender additionally contributes to 
false understandings of sex and gender as binary, which 
both obscures the health experiences of transgender, 
gender nonbinary, and intersex individuals, and often 
leads to the erroneous conclusion that health disparities 
between men, women, and other genders are biological 
when the link is social or some combination of biological 
and social [90]. Furthermore, the literature—particularly 
on caregiving—tended to be heteronormative, which 
obfuscated the experiences of non-spousal caregivers as 
well as the care needs and experiences of lesbian, gay, 
transgender, queer (or questioning), intersex, two-spirit, 
plus (LGBTQIA2S+) individuals.

To provide an example from the scoping review of 
how the treatment of sex and gender as interchange-
able can contribute to a misunderstanding of health dis-
parities as solely biologically rooted, an Italian study on 

sex disparities in post-stroke rehabilitation outcomes 
reported significantly better functional recovery among 
men, which they suggested may be due in part to sex 
differences (authors’ term)  like men’s greater muscular 
strength and older women’s reduced physical activity 
[50]. Challenging the notion that men’s greater muscu-
lar strength and women’s reduced physical activity are 
biological sex-based factors, the biologist and feminist 
theorist Ann Fausto-Sterling [91] has importantly dem-
onstrated that boys and girls are socialized to engage 
in different physical activities from a young age, which, 
together with biological factors, shapes their physi-
cal strength and activity as adults. Researchers’ attri-
bution of women’s worse rehabilitation outcomes to 
biology obscures how their gendered socialization has 
also shaped their health and care. It also obscures the 
role of care—who receives it and who provides it—and its 
relationship with rehabilitation outcomes.

Rehabilitation researchers can address the problem-
atic conflation and misrepresentation of sex and gender 
by undertaking sex- and gender-based analyses (SGBAs) 
[81], a procedure which has been operationalized into the 
Sex and Gender Equity in Research (SAGER) guidelines 
[22]. While sex and gender mutually affect and shape 
health and wellbeing, it is not always possible to disen-
tangle the two and may be more appropriate at times 
to refer to sex/gender [9, 23], which reflects how “living 
bodies are dynamic systems that develop and change in 
response to their social and historical contexts” [9]. How-
ever, whenever authors rely on the term sex/gender, they 
should be clear about the dimensions of sex and gender 
that are difficult to disentangle rather than risk conflating 
the two as interchangeable. Furthermore, SGBAs should 
be combined with an intersectional approach, which 
acknowledges the compounding effects of various social 
and structural factors on health behaviors, opportunities, 
and outcomes [24].

The concept of embodiment—which refers to the 
relationship between bodily processes and social struc-
tures [6], including how gender as a multidimensional 
structure shapes health and illness [4]— enables a bet-
ter understanding of how biological and social factors 
interact to shape health and wellbeing. However, the 
predominance of categorical thinking—or the frequent 
breakdown of complex social identities and dynamics 
into categorical quantitative variables—has limited an 
ability among researchers to conceptualize and meas-
ure gender as a multidimensional structure. Categori-
cal thinking can be helpful in breaking down how social 
categories interact with each other to shape health dis-
parities, but it is limited in its ability to understand the 
social dynamics at play that create disparate health out-
comes between different groups [4]. Like Connell [4], we 
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acknowledge the important role of categorical thinking 
as a “first approximation in understanding gender” and 
echo longstanding calls among sociologists and anthro-
pologists to focus much more on how gender and other 
social and structural inequalities and dynamics become 
embodied [4, 6, 92].

This scoping review revealed that the incorporation 
of social science perspectives and methodologies can 
greatly increase our understanding of how the complex 
and multidimensional sociocultural construct of gender 
influences people’s rehabilitation experiences and out-
comes within health systems. For example, a Norwe-
gian study relied on qualitative interviews with ten men 
to explore men’s gendered expressions of pain, which 
adhered to dominant norms of masculinity and men’s 
desire to express suffering and vulnerability [46]. The 
researchers suggested that a sensitivity among health 
care providers to the role of gender in men’s expressions 
of chronic pain can improve their experiences in pain 
rehabilitation. Another Swedish study relied on qualita-
tive interviews with five men and five women to explore 
access to pain rehabilitation from an intersectional gen-
der perspective, which revealed how people’s negotia-
tions with the healthcare system, based on various social 
factors and identities, including gender and class, may 
have shaped physician assessments of their need for pain 
rehabilitation [28]. This type of social science research 
is important, albeit limited, in clinical rehabilitation 
research and interventions, and could influence more 
careful, gender-responsive clinical studies and interven-
tions among larger populations and in different sociocul-
tural settings with diverse constructions of gender.

Intersectional social science approaches can inform 
person-centered, gender-responsive care and services 
that are sensitive to the complex social norms, roles, 
and structures that intersect to shape gender-inequita-
ble rehabilitation participation and outcomes in diverse 
contexts. Person-centered care, sometimes referred to as 
“patient-centered” or “client-centered” care [93], seeks 
to attend to the individual needs, preferences, and cir-
cumstances of the person receiving care [94]. However, 
there is considerable variation in opinion on how to 
understand and address those needs, preferences, and 
circumstances, and hence translate person-centered care 
into practice [94]. Intersectionality is a theoretical frame-
work that examines how social identities—for instance, 
race, gender, ethnicity, disability, sexual orientation, and 
socioeconomic status—impact the individual’s experi-
ence, reflecting larger, compounding socio-structural 
systems [95]. This scoping review advocates for person-
centered care to be gender-responsive and highlights 
intersectionality’s close attention to the patient’s unique 
situation, which may enable providers to more accurately 

and better deliver rehabilitative care. It is important that 
as rehabilitation providers implement an intersectional 
and gender-responsive approach to care, they are con-
stantly and consistently self-reflective about how their 
own implicit biases may be influencing their provision of 
rehabilitative care and that they are person-centered in 
their determination of treatment regimens for individual 
patients.

Limitations
There are a few limitations to this scoping review. First, 
due to the time-intensive process of reading each docu-
ment, only one researcher read and coded each article. 
We mitigated this limitation by holding frequent check-
ins early on during the data extraction process in order 
to discuss how we were coding articles, refine the coding 
scheme, and work through any discrepancies until we 
reached concordance. Additionally, because the codes 
were descriptive, there was less interpretive variability 
between reviewers than if they had been analytic. How-
ever, articles would have been more thoroughly reviewed 
if two or more researchers had read and coded them. Sec-
ond, our goal in conducting a scoping review was to get 
an overview of existing literature, which meant that we 
did not evaluate the final 65 articles for methodological 
rigor and quality. Third, we relied on public health data-
bases and may have missed some social science litera-
ture that is not catalogued in the databases, although our 
database selection ensured the inclusion of most major 
social science and medicine-focused journals. Fourth, 
we decided not to include ‘physical therapy’ as a search 
term because it yielded a large volume of sports medi-
cine literature that was not relevant for our purposes, 
but we did our best to ensure that rehabilitation-related 
physical therapy literature was captured with our other 
search terms. Fifth, we only included English language 
articles and therefore did not capture literature written 
in other languages. Last, because we relied on rehabili-
tation-related search terms, we certainly missed relevant, 
non-rehabilitation-related research focusing on issues 
like the gender dimensions of caregiving or how gender 
influences access to care that would have enriched our 
understanding of how gender influences rehabilitation 
participation and outcomes within health systems.

Conclusions
There is a significant gap in the current body of litera-
ture that limits our understanding of how sex and gender 
shape rehabilitation. While researchers have documented 
a sex and/or gender disparity in access to and use of par-
ticular types of rehabilitation, there is limited knowledge 
about how sex and gender interact with each other and 
with other social norms, roles, and structures to shape 
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rehabilitation access, use, adherence, and outcomes, par-
ticularly in LMIC contexts and for noncardiac conditions. 
Researchers should seek to alleviate this gap in knowl-
edge, while health systems can begin to respond to sex 
and gender gaps in rehabilitation participation and out-
comes by implementing interventions that have shown 
promise in reducing these disparities and by prioritiz-
ing care that is person-centered and gender-responsive. 
Within health systems, systematic referral, home-based, 
hybrid, and women-only rehabilitation programs, and 
caregiving interventions have all shown some promise 
in alleviating sex and gender disparities in rehabilita-
tion participation, outcomes, and caregiving burden. 
Person-centered, gender-responsive care involves deliv-
ering services that are responsive to the complex social 
norms, roles, and structures that intersect to shape gen-
der inequitable rehabilitation participation and outcomes 
among individuals in diverse contexts. Social science and 
intersectional approaches will be essential to understand-
ing how sex and/or gender interact with other social and 
structural factors, such as disability, to shape rehabilita-
tion participation and outcomes and to informing better 
health systems interventions in response to these sex and 
gender gaps.
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