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Abstract
Introduction: Our objective was to investigate differences in prevalence of hysterectomy by self-reported dis-
ability status among Canadian women.
Materials and Methods: We analyzed cross-sectional data from the Canadian Community Health Survey 2012
on 30,170 women aged ‡20 years. Disability was defined as reports of sometimes or often (vs. never) experienc-
ing functional limitations or reduction in daily activities at home, school, or work. Frequency of these limitations
was used as a proxy for disability severity. The outcome was self-reported hysterectomy status. Modified Poisson
regression was used to quantify the prevalence ratio (PR) and 95% confidence interval (CI) for hysterectomy
according to any, functional, or activity-limiting disability, after adjustment for household income, employment,
education, ethnicity, and marital status. Results were stratified by age at time of data collection, categorized as
childbearing (20–44 years), perimenopausal (45–59 years), and postmenopausal (60 years and older).
Results: Disability was significantly and consistently associated with higher prevalence of hysterectomy in
women. The strength of association was inversely related to age category, and PRs for a given age category
were similar across disability types and severity levels. PRs for the association between any disability and hyster-
ectomy were 2.18 (95% CI 1.36–3.50) for childbearing-aged women, 1.48 (95% CI 1.21–1.80) for perimenopausal
women, and 1.12 (95% CI 1.02–1.24) for postmenopausal women.
Conclusions: Prevalence of hysterectomy is disproportionately higher among women with self-reported disabil-
ities compared with women without disabilities, with these differences most pronounced in women of child-
bearing age.
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Introduction
Hysterectomy is one of the most commonly performed
surgeries in females.1 Approximately 90% are per-
formed for noncancerous gynecologic conditions,2 in-
cluding leiomyomas, endometriosis, and pelvic organ
prolapse, which can significantly reduce quality of
life.3,4 Annual hysterectomy rates have declined over
recent decades.2 In Canada, age-standardized rates
fell from 446/100,000 in 2000 to 288/100,000 in 2019.5

Development of less invasive treatments and patient
preferences for nonsurgical management appear to be
driving this declining trend.6 Judicious use of hysterec-
tomy is important, as long-term considerations for this
surgery include higher associated risk of cardiovascular
events and mortality, particularly when performed
during reproductive years.7

Although the overall volume of hysterectomy is de-
creasing, there are persistent sociodemographic dis-
parities in who undergoes this surgery. Hysterectomy
rates are disproportionately higher among women
with low education, rural residency, and who are Black.8,9

Delayed care-seeking until later in the disease process,
lack of drug coverage for pharmacological manage-
ment options, and unconscious physician bias may
all be contributing factors.8,9 These findings have gen-
erated awareness of important inequities in gyneco-
logic health, and prompted larger inquiries into the
magnitude of these disparities.

The role of disability in hysterectomy rates has re-
ceived little attention. Disability is umbrella term for
functional impairments and activity limitations related
to an individual’s health condition and their environ-
ment,10 and is emerging as an important determinant
of women’s health. Women with disability less often
use long-acting reversible contraceptive methods,11

more frequently experience unintended pregnancy,12

have heightened risk of maternal morbidity,13 and less
often have up-to-date breast and cervical cancer screen-
ing.14 These differences are not fully explained by comor-
bidities or socioeconomic factors.

In one U.S. study, women with multiple disabilities
were more likely to have had a hysterectomy (adjusted
hazard ratio 1.30, 95% confidence interval [CI] 1.20–
1.42), and this association was predominantly observed
among women aged 20–45 years.15 Given differences in
health care delivery between the U.S. and Canada, such
as health insurance coverage, physicians per capita, and
geographic density, it is unclear whether a similar dis-
parity in hysterectomy rates by disability status exists
in Canada. Therefore, our objective was to investigate

differences in prevalence of hysterectomy by self-
reported disability status using data from Canada’s
national health surveillance survey program.

Materials and Methods
We used cross-sectional data from the 2012 Canadian
Community Health Survey (CCHS) public use micro-
data file.16 The CCHS is an annual pan-Canadian
surveillance program carried out by Statistics Canada
(a federal government agency) that gathers informa-
tion on health care use, health status, and social and
personal determinants of health. The sampling frame
includes individuals in the Canadian household popu-
lation, and excludes individuals living on reserves or
in institutions, and full-time members of the Canadian
Armed Forces (<3% of the population).

Respondents are randomly sampled using multi-
staged stratified procedures across all provinces and
territories. Data are collected through self-reported
surveys administered using computer-assisted inter-
views. Surveys are reviewed and modified with each
cycle, and consist of annual content collected on all
respondents and optional content collected on respon-
dents from a subset of provinces and territories. Ques-
tions regarding hysterectomy were most recently
included in the annual content for the 2012 CCHS
cycle; thereafter questions on hysterectomy were op-
tional content or omitted.

Thus, to ensure our results were nationally represen-
tative, we used only the 2012 cycle for this analy-
sis. Further details on the CCHS sampling and data
collection methodology are available from Statistics
Canada.17 In total, 71,614 out of 92,682 eligible house-
holds (77.3% response rate) and 62,103 individuals
from each of those responding households (86.7% re-
sponse rate) participated in the 2012 CCHS.17 The
sample for this analysis were women aged 20 years
and older who had complete data for hysterectomy
and disability status. In accordance with the Canadian
Tri-Council Policy Statement Article 2.2, this second-
ary analysis using publicly available CCHS data was
exempted from ethical review and approval.18

Variables
Disability status, and specifically long-term disability,
was captured using two measures that correspond to
the ‘‘Participation and Activities’’ domain of disabil-
ity using the World Health Organization (WHO)
International Classification of Functioning, Disability
and Health (ICF) framework.10
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Participants were first given the preamble: ‘‘The next
few questions deal with any current limitations in your
daily activities caused by a long-term health condition
or problem. In these questions a ‘long-term condition’
refers to a condition that is expected to last or has al-
ready lasted 6 months of more.’’ Functional disability
was measured by the question ‘‘Do you have any diffi-
culty hearing, seeing, communicating, walking, climb-
ing stairs, bending, learning or doing any similar
activities?’’ with response options ‘‘sometimes,’’ ‘‘often,’’
or ‘‘never.’’

We classified responses of ‘‘sometimes’’ or ‘‘often’’ as
indicative of a functional disability. Activity-limiting
disability was measured by the question ‘‘Does a
long-term physical condition or mental condition or
health problem, reduce the amount or the kind of activ-
ity you can do [in this setting]?’’ for four settings
(home, work, school, or other), with response options
‘‘sometimes,’’ ‘‘often,’’ or ‘‘never.’’ We classified re-
sponses of ‘‘sometimes’’ or ‘‘often’’ for any of the four
settings indicative of activity-limiting disability. Any
disability was defined as the presence of functional
and/or an activity-limiting disability.

We also developed variables for the severity of func-
tional, activity-limiting, and any disability using fre-
quency of limitations as a proxy, as has been done
previously,19 where responses of ‘‘sometimes’’ were cate-
gorized as moderate disability and ‘‘often’’ were catego-
rized as severe disability. Severity in this context thus
refers to the extent to which disability interferes with
one’s daily activities, and not clinical severity. Data on
specific diagnoses responsible for the disability and dura-
tion of disability were not available; however, participants
reporting any degree of disability were asked which of the
following best described the underlying condition: injury,
disease/illness, aging, existed at birth, or other.

Hysterectomy was measured by the question ‘‘Have
you had a hysterectomy (in other words, has your ute-
rus been removed)?’’ Data on the timing or indication
for hysterectomy were not available.

Covariates thought to impact the association be-
tween disability and hysterectomy were selected
through a combination of literature review and subject
matter expertise, and included household income
quintile derived at the provincial level, highest level
of education (less than high school, high school or
some postsecondary, or postsecondary certificate), em-
ployment status (full-time at a business, part-time at a
business, self-employed, or not employed), ethnicity
(White, visible minority; derived by Statistics Canada

using self-reported race and ethnicity), marital status
(single, married/common-law, or divorced/widowed),
body mass index (underweight, normal weight, over-
weight, or obese), and professionally diagnosed depres-
sion or anxiety.

To address the temporal limitation of this cross-
sectional data source, we divided women into age groups
demarcated by reproductive health stages of childbear-
ing (20–44 years), perimenopausal (45–59 years), and
postmenopausal (‡60 years). Because hysterectomy
rates are highest among women aged 45–54 years,20

our reasoning was that disability was more likely to
predate hysterectomy for women in the youngest group,
whereas for women in the older groups there was a higher
chance that disability was acquired after hysterectomy
due to comorbidities and impairments that accumulate
with the aging process.21

Statistical analyses
We compared characteristics of women with any dis-
ability and no disability using proportions and stan-
dardized differences. Poisson regression with robust
variance was used to quantify the prevalence ratio
(PR) and 95% CI for hysterectomy according to any,
functional, and activity-limiting disability. Models were
adjusted for income, education, minority status, marital
status, and employment, and included an age*disability
interaction term to enable estimation of age-stratified
PRs. Model equations and coefficient combinations
are detailed in Supplementary Table S1.

We conducted a sensitivity analysis to examine the
impact of missing data using multiple imputation
with chained equations. Missing covariates were im-
puted for 10 data sets using STATA’s mi package,
and auxiliary variables available in the CCHS were in-
cluded in imputation model if they demonstrated an
absolute correlation of >0.1 with the covariate being
imputed.22 We repeated our main analysis among im-
puted data sets to obtain pooled effect estimates. For all
analyses, we applied sampling weights derived by Sta-
tistics Canada, which account for the complex survey
design (i.e., probability of selection and nonresponse).

Use of sampling weights enables accurate weighted
point estimates, but conservative variance estimates.
Data cleaning and analysis were carried out in STATA
IC Version 15.

Results
Our analytic sample consisted of 30,170 female respon-
dents aged ‡20 years, representing 13,104,971 women
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in the Canadian household population (Fig. 1). Sample
characteristics by (any) disability status are displayed
in Table 1.

Women with disability were generally aged ‡60
years (40.1%, 95% CI 38.6–41.7), whereas women with-
out disability were predominantly aged 20–44 years
(52.1%, 95% CI 50.7–53.6). Women with any disability
were more likely to have a household income in the
lower quintiles, have less than high school education,
work full-time at a business. A slightly larger propor-
tion of women with disability self-identified as White
ethnicity. Second to being married or common law,
women with disabilities were more often divorced or
widowed, whereas women without disability were
more often single or never married. Obesity and mental
health disorders were more common in women with
any disability.

Prevalence and severity of disability are displayed in
Table 2. Overall, 36.4% of women reported any disabil-
ity (95% CI 35.4–37.5), 28.7% reported a functional
disability (95% CI 27.8–29.7), and 29.8% reported an
activity-limiting disability (95% CI 28.8–30.8). Moder-
ate disability was more common than severe disability
across all disability types. Conditions underlying disabil-
ity stratified by hysterectomy status for each age group
are shown in Supplementary Table S2. Distribution of
underlying conditions only differed in the perimeno-
pausal age group; a greater proportion of women with

hysterectomy reported disease/illness and injury as the
source of their disability, whereas a smaller proportion
reported aging and conditions existing since birth.

Prevalence of hysterectomy in the full sample was
15.4% (95% CI 14.7–16.1). Figure 2 shows the associa-
tions between self-reported disability and prevalence of
hysterectomy stratified by age group and adjusted for
income, education, ethnicity, marital status, and em-
ployment. Results from crude models are available in
Supplementary Table S3; point estimates and statistical

FIG. 1. Selection of analytic sample from
Canadian Community Health Survey 2012
respondents.

Table 1. Characteristics of Canadian Women Aged 20
and Older by Disability Status

No
disability

Unweighted
n = 17,357
Weighted

n = 8,332,311

Any
disability

Unweighted
n = 12,813
Weighted

n = 4,772,660

%
95%

CI %
95%

CI
Stand.

diff

Age
Childbearing,

20–44 years
52.1 50.7–53.6 29.6 28.0–31.3 47.1

Perimenopausal,
45–59 years

27.8 26.4–29.2 30.3 28.6–32.0 5.5

Postmenopausal,
60+ years

20.1 19.1–21.1 40.1 38.6–41.7 44.8

Income quintile
5 (Highest) 20.8 19.7–21.9 13.9 12.8–15.2 18.2
4 19.9 18.8–21.0 16.2 15.0–17.6 9.5
3 20.4 19.3–21.6 19.5 18.3–20.9 2.2
2 19.0 17.9–20.2 23.6 22.2–25.0 11.1
1 (Lowest) 19.9 18.6–21.3 26.7 25.2–28.3 16.2

Education
PS certificate 66.7 65.2–68.1 57.4 55.7–59.2 19.1
High school or some PS 23.4 22.2–24.8 23.7 22.2–25.3 0.6
Less than high school 9.9 9.1–10.7 18.9 17.6–20.2 25.8

Employment
Full-time at a business 31.4 30.2–32.7 52.3 50.5–54.0 43.2
Part-time at a business 49.0 47.5–50.5 31.7 30.0–33.5 35.7
Self-employed 10.9 9.9–12.0 9.1 8.1–10.3 6.0
Not employed 8.6 7.8–9.6 6.9 6.0–7.8 6.7

Ethnicity
White 75.0 73.5–76.5 81.9 80.2–83.5 16.9
Visible minority 25.0 23.5–26.5 18.1 16.5–19.8

Marital status
With partner 64.6 63.2–66.0 58.2 56.5–59.9 13.1
Divorced/widowed 13.8 12.9–14.8 24.8 23.4–26.3 28.2
Single, never married 21.6 20.4–22.8 17.0 15.7–18.3 11.8

Body mass index
Underweight 3.8 54.7–57.7 3.4 2.7–4.2 2.3
Normal 56.2 54.7–0.6 41.2 39.5–42.9 30.4
Overweight 25.7 3.2–4.5 30.0 28.4–31.6 9.5
Obese 14.3 24.5–27.0 25.4 24.0–27.0 28.3

Mental health disorder
No 92.3 13.2–15.3 75.4 73.9–77.0 46.9
Yes 7.7 91.5–92.9 24.6 23.0–26.1

Estimates are weighted to represent the Canadian household
population.

CI, confidence interval; PS, postsecondary.
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significance were similar between crude and adjusted
models. Disability was significantly associated with higher
prevalence of hysterectomy across all disability types and
age groups. The associations were strongest in the youn-
gest age group, and weakest in the oldest age group.

Among women of childbearing age (20–44 years),
the prevalence of hysterectomy in women without dis-
ability was 1.7%, and the adjusted PRs were 2.18
(95% CI 1.36–3.50) for any disability, 2.73 (95% CI
1.67–4.48) for functional disability, and 2.24 (95% CI
1.39–3.63) for activity-limiting disability.

Among perimenopausal women (45–59 years), the
prevalence of hysterectomy in women without disabil-
ity was 13.2%, and the adjusted PRs were 1.48 (95% CI
1.21–1.80) for any disability, 1.50 (95% CI 1.24–1.82)
for functional disability, and 1.45 (95% CI 1.19–1.75)
for activity-limiting disability.

Among women of postmenopausal age (60 years and
older), the prevalence of hysterectomy in women without
disability was 32.5%, and the adjusted PRs were 1.12
(95% CI 1.02–1.24) for any disability, 1.11 (95% CI
1.02–1.22) for functional disability, and 1.12 (95% CI
1.02–1.23) for activity-limiting disability.

Table 2. Prevalence of Self-Reported Disability and Severity
in Canadian Women Aged 20 and Older

Prevalence (%) 95% CI

Any disability 36.4 35.4–37.5
Moderate 20.7 19.9–21.6
Severe 15.7 15.0–16.4

Functional disability 28.7 27.8–29.7
Moderate 17.0 16.2–17.9
Severe 11.7 11.1–12.3

Activity-limiting disability 29.8 28.8–30.8
Moderate 20.7 19.9–21.6
Severe 15.7 15.0–16.4

Estimates are weighted to represent the Canadian household
population.

FIG. 2. Association between disability and prevalence of hysterectomy stratified by age.
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There was a slight gradient by disability severity, and
this was consistent across all age groups and disability
types. The adjusted PRs were larger for severe disability
than for moderate disability; however, CIs were invari-
ably overlapping. Results from our sensitivity analy-
sis using multiple imputation with chained equations
were similar to our main analysis (Supplementary
Tables S4 and S5).

Discussion
Using nationally representative cross-sectional data
from Canadian women, we found that self-reported
functional or activity-limiting disability was associated
with significantly higher prevalence of hysterectomy.
This association persisted after adjusting for demo-
graphic covariates and was consistent across disability
types, severity levels, and age groups. The magnitude
of this association was inversely related to age at
data collection; the largest disparity was observed
in childbearing-aged women, where the prevalence of
hysterectomy was more than double in women with
disability.

In the previous study on this topic that examined
pre-existing disability and subsequent risk of hysterec-
tomy, it was found that disparities in hysterectomy
rates were concentrated in younger age groups and
largely driven by the presence of multiple disabilities.15

Our finding of age-dependent trends and a strong asso-
ciation in the youngest age groups resemble those pre-
viously reported, although we were unable to address
the role of multiple disabilities.

Age-dependent trends we report in this study should
be considered in light of the lack of temporality with
this cross-sectional data source. There is the possibility
of reverse causality, whereby hysterectomy is associated
with subsequent disability. Some,23–25 but not all,26

evidence suggests that women who have undergone
hysterectomy (or surgical menopause) have a higher
risk of functional limitations compared with women
experiencing natural menopause or who are premeno-
pausal. Authors of these previous studies acknowl-
edged that observed effects may be heavily influenced
by the extensive endocrine changes that occur in fe-
males during midlife, or may be explained by physical
health conditions that preceded and gave rise to the
decision for hysterectomy.24,25

More recent study has excluded women with func-
tional limitations at study entry and observed a small
(odds ratio *1.1) positive association between hyster-
ectomy and new-onset limitations between ages 47 and

70 years that appeared to be largely attributable to
concomitant bilateral oophorectomy.27 Taken together,
there is limited evidence to suggest reverse causality is a
major driver of our findings, particularly noting that
our sample extends as young as 20 years. Hysterectomy
is also associated with chronic conditions later in
life, including increased risk of cardiovascular disease,7

osteoporosis,28 and certain types of cancer (e.g., thy-
roid),29 many of which may be a source of disability.

Yet with this mechanism, one might expect our PRs
to become larger as women age and conditions emerge,
when in fact we noted the opposite. The more likely ex-
planation for observed age-dependent trends is mis-
classification bias, where older women were more
likely to experience onset of disability after (and possi-
bly unrelated to) their hysterectomy thus biasing our
estimates toward the null. Bearing this in mind, the
strength of associations in the youngest childbearing-
aged group is particularly concerning as indications
for hysterectomy at this age would be largely menstrual
in origin and have many pharmacological alternatives.30–32

Several lines of evidence support the interpreta-
tion that pre-existing disability may be linked to higher
use of hysterectomy. Certain gynecologic conditions
are documented to have higher prevalence in women
with disability. Menstrual disorders are more common
in women with epilepsy, diabetes, and autism,33–35 and
endometriosis is frequently comorbid with autoimmune
diseases.34 This risk elevation is modest at best, and un-
likely to fully explain the observed associations. Hyster-
ectomy for contraception or peripartum complications
are more common in women with disabilities.13,36

Although these events are rare, they raise concern that
women with disability may receive surgical intervention
at lower threshold, possibly due to implicit provider bias.

Women with disability may experience unique ob-
stacles managing gynecologic issues, which could impact
treatment decisions. Physical and cognitive disabilities
can make it difficult (or impossible) to independently
maintain menstrual hygiene.37,38 Menstruation may
also exacerbate symptoms related to disability, such
as worsening of sensory and emotional issues related
to disabilities such as autism.35 Women with arthritis
have cited flare onset coinciding with certain points
in their menstrual cycle.39 For a woman navigating
disability and self-managing underlying health con-
ditions, definitive amenorrhea may be an attractive
option to eliminate the additional burden of a gyneco-
logic issue, and they may perceive surgery as the best
option to achieve this.
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Health care experiences are also important to consider.
Although most women report satisfaction with their
decision to undergo hysterectomy, a considerable propor-
tion report the scope of information from health provid-
ers regarding hysterectomy versus alternatives was
suboptimal.40 This may be particularly problematic for
women with disabilities who have unique needs during
health care encounters. Appointment time spent ma-
neuvering for the physical examination can detract
from time remaining to discuss medical management,
and communication or cognitive disabilities may im-
pede their ability to fully engage in verbal discussions
about treatment. Power imbalances may also play a role.

Studies on sexuality, contraception, and disability
spotlight women’s disempowerment and lack of confi-
dence in advocating for their reproductive health.11,41–43

Women are cognizant of the complexity that their dis-
ability represents, and in some cases want to appear
agreeable or compliant.43 Conversely, women may per-
ceive that their health care provider lacks sensitivity to
their needs or sufficient knowledge on treatment op-
tions in light of their underlying condition.42 These
phenomena could result in women with disability
being more likely to experience hysterectomy.

The foremost limitation of our analysis is the inabil-
ity to establish temporality of disability preceding hys-
terectomy and lack of data on hysterectomy timing,
indication (which generally vary by age),44 and con-
comitant oophorectomy; our detection of an asso-
ciation cannot be interpreted as evidence of causation.
We used employment as a proxy for prescription
drug coverage because outpatient pharmaceutical
prescriptions are excluded from universal health care
in Canada and instead often covered in employer-
sponsored health benefits.

However, this proxy is likely imperfect, as quality of
drug coverage is generally related to job sector with
more skilled affluent positions providing superior
benefits. Despite women with disability in our sample
having high rates of full-time employment, they also
tended to have lower education and income, which
suggests they were less likely to hold skilled positions
with high-quality drug coverage. CCHS respondents
likely represent a range of physical disabilities but a
subset of mild cognitive disabilities that permit living
in a private dwelling and capacity to participate in a
45-minute survey.

Consequently, our findings are not generalizable to
women with disability who require institutional living
or have severely limited communication. The recency

of our data source (collected in 2012) is a weakness,
given the increasing popularity of hormonal intrauter-
ine devices and introduction of new oral proges-
tins, oral gonadotropin releasing hormone receptor
agonists, and dermal contraceptive implants to the Ca-
nadian market in the past decade, which have broad-
ened the number of hysterectomy alternatives. It is
possible that the differences we observed may have nar-
rowed in light of these advancements, or widened if
access to newer pharmacological options is inequitable
across disability status.

Our findings of a possible disparity in prevalence of
hysterectomy by disability status evident in 2012 is thus
foundational to document in support of the need for
further investigation of this topic using contemporary
data. More broadly, our study highlights the need for
consistent and recent survey-based data on women’s
health in Canada, to document and track changes in
health status and determinants over time.

Strengths of our approach include the large repre-
sentative data source, and measurement of disability
using self-perceived limitations as opposed to diagnos-
tic coding from administrative data. The former aligns
the WHO ICF by broadly capturing disability in the
context of performing daily activities and participating
in life situations, whereas the latter imposes a medical
model in which disability is tied exclusively to having a
diagnosis.45

Conclusion
Prevalence of hysterectomy is disproportionately higher
among women with disabilities compared with women
without disabilities, with these differences most pro-
nounced in women of childbearing age. Further research
is needed to examine this trend outside of North Amer-
ica and to understand the chronology and drivers of
these differences using prospective data and qualitative
research. While awaiting future research on this topic,
health care providers should be sensitive to recognizing
disability in their patients, and ensuring they receive ap-
propriate support to make informed decisions about
medical management of gynecologic conditions.

Authors’ Contributions
N.V.S. conceived the study concept and drafted the
data analysis plan, with feedback from H.K.B., A.M.,
and E.A.B. N.V.S. conducted the analysis with mentorship
from E.A.B. N.V.S. and E.A.B. wrote the initial draft of
the article, and H.K.B. and A.M. critically reviewed the
article. All authors approved the final version.

Scime, et al.; Women’s Health Report 2021, 2.1
http://online.liebertpub.com/doi/10.1089/whr.2021.0069

563



Author Disclosure Statement
No competing financial interests exist.

Funding Information
N.V.S. is supported by a Canadian Institutes of Health
Research Canada Graduate Scholarship Doctoral Award.
H.K.B. is supported by a Tier 2 Canada Research Chair
in Disability and Reproductive Health. A.M. is sup-
ported by a New Investigator Award from the Canadian
Institutes of Health Research. E.A.B. is supported by
an Early Career Investigator Award from the Canadian
Institutes of Health Research.

Supplementary Material
Supplementary Table S1
Supplementary Table S2
Supplementary Table S3
Supplementary Table S4
Supplementary Table S5

References
1. Hammer A, Rositch AF, Kahlert J, Gravitt PE, Blaakaer J, Søgaard M. Global

epidemiology of hysterectomy: Possible impact on gynecological cancer
rates. Am J Obstet Gynecol 2015;213:23–29.

2. Wright JD, Herzog TJ, Tsui J, et al. Nationwide trends in the performance
of inpatient hysterectomy in the United States. Obstet Gynecol 2013;122:
233–241.

3. Toye F, Pearl J, Vincent K, Barker K. A qualitative evidence synthesis using
meta-ethnography to understand the experience of living with pelvic
organ prolapse. Int Urogynecol J 2020;31:2631–2644.

4. Jones G, Jenkinson C, Kennedy S. The impact of endometriosis upon
quality of life: A qualitative analysis. J Psychosom Obstet Gynecol 2004;25:
123–133.

5. Canadian Institutue for Health Information. Health indicators interactive
tool. Published 2020. Available at: https://yourhealthsystem.cihi.ca/epub/
Accessed February 16, 2021.

6. Nguyen NT, Merchant M, Ritterman Weintraub ML, et al. Alternative
treatment utilization before hysterectomy for benign gynecologic con-
ditions at a large integrated health system. J Minim Invasive Gynecol
2019;26:847–855.

7. Ingelsson E, Lundholm C, Johansson ALV, Altman D. Hysterectomy and
risk of cardiovascular disease: A population-based cohort study. Eur Heart
J 2011;32:745–750.

8. Chen I, Wise MR, Dunn S, et al. Social and geographic determinants of
hysterectomy in Ontario: A population-based retrospective cross-
sectional analysis. J Obstet Gynaecol Canada 2017;39:861–869.

9. Gartner DR, Delamater PL, Hummer RA, Lund JL, Pence BW, Robinson WR.
Integrating surveillance data to estimate race/ethnicity-specific hyster-
ectomy inequalities among reproductive-aged women: Who’s at risk?
Epidemiology 2020;31:385–392.

10. World Health Organization. International Classification of Functioning,
Disability and Health (ICF). Published 2001. Available at: https://www.who
.int/standards/classifications/international-classification-of-functioning-
disability-and-health Accessed March 2, 2021.

11. Horner-Johnson W, Moe EL, Stoner RC, et al. Contraceptive knowledge
and use among women with intellectual, physical, or sensory disabilities:
A systematic review. Disabil Health J 2019;12:139–154.

12. Horner-Johnson W, Dissanayake M, Wu JP, Caughey AB, Darney BG.
Pregnancy intendedness by maternal disability status and type in the
United States. Perspect Sex Reprod Health 2020;52:31–38.

13. Brown HK, Ray JG, Chen S, et al. Association of preexisting disability with
severe maternal morbidity or mortality in Ontario, Canada. JAMA Netw
Open 2021;4:1–14.

14. Horner-Johnson W, Dobbertin K, Andresen EM, Iezzoni LI. Breast and
cervical cancer screening disparities associated with disability severity.
Women’s Health Issues 2014;24:e147–e153.

15. Rivera Drew JA. Hysterectomy and disability among U.S. women. Perspect
Sex Reprod Health 2013;45:157–163.

16. Statistics Canada. Canadian Community Health Survey, 2012: Annual
Component. Published online 2013. ID: ca-statcan-135927. https://
www23.statcan.gc.ca/imdb-bmdi/instrument/3226_Q1_V9-eng.htm
Accessed November 19, 2021.

17. Statistics Canada. Canadian Community Health Survey (CCHS) Annual
component User Guide: 2012 and 2011–2012 Microdata Files. Published
online 2013. http://gsg.uottawa.ca/data/rtra/training_materials/CCHS2012
/CCHS_2012_User_Guide%20(1).pdf Accessed November 19, 2021.

18. Canadian Institutes of Health Research, Natural Sciences and Engineering
Research Council of Canada, Social Sciences and Humanities Research
Council of Canada. Tri-Council Policy Statement: Ethical Conduct for
Research Involving Humans. 2014. https://www.cmcc.ca/Tri-Council%
20Policy%20Statement.pdf Accessed November 19, 2021.

19. Guilcher SJT, Lofters A, Glazier RH, Jaglal SB, Voth J, Bayoumi AM. Level of
disability, multi-morbidity and breast cancer screening: Does severity
matter? Prev Med (Baltim) 2014;67:193–198.

20. Hakkarainen J, Nevala A, Tomas E, Nieminen K, Malila N, Auranen A.
Decreasing trend and changing indications of hysterectomy in Finland.
Acta Obstet Gynecol Scand 2021;100:1722–1729.

21. OECD (2019), Health at a Glance 2019: OECD Indicators, OECD Publishing,
Paris, https://doi.org/10.1787/4dd50c09-en.

22. Collins LM, Schafer JL, Kam CM. A comparison of inclusive and restrictive
strategies in modern missing data procedures. Psychol Methods 2001;6:
330–351.

23. Tseng LA, El Khoudary SR, Young EA, et al. The association of menopause
status with physical function: The Study of Women’s Health Across the
Nation. Menopause 2012;19:1186–1192.

24. Sowers MF, Tomey K, Jannausch M, Eyvazzadeh A, Nan B, Randolph J.
Physical functioning and menopause states. Obstet Gynecol 2007;110:
1290–1296.

25. El Khoudary SR, McClure CK, Vopham T, et al. Longitudinal assessment of
the menopausal transition, endogenous sex hormones, and perception of
physical functioning: The study of women’s health across the nation.
J Gerontol A Biol Sci Med Sci 2014;69:1011–1017.

26. Tom S, Cooper R, Patel K, Guralnik J. Menopausal characteristics and
physical functioning in older adulthood in the National Health and
Nutrition Examination Survey III. Menopause 2012;19:283–289.

27. Wilson LF, Pandeya N, Byles J, Mishra GD. Hysterectomy and perceived
physical function in middle-aged Australian women: A 20-year population-
based prospective cohort study. Qual Life Res 2018;27:1501–1511.

28. Yeh YT, Li PC, Wu KC, et al. Hysterectomies are associated with an in-
creased risk of osteoporosis and bone fracture: A population-based co-
hort study. PLoS One 2020;15:e0243037.

29. Rahman ST, Pandeya N, Neale RE, et al. Risk of thyroid cancer following
hysterectomy. Cancer Epidemiol 2021;72:101931.

30. Vercellini P, Facchin F, Buggio L, et al. Management of endometriosis:
Toward value-based, cost-effective, affordable care. J Obstet Gynaecol
Canada 2018;40:726–749.e10.

31. American College of Obstetricians and Gynecologists. ACOG practice
bulletin: Alternatives to hysterectomy in the management of leiomyo-
mas. Obstet Gynecol 2008;112:387–400.

32. American College of Obstetricians and Gynecologists. ACOG practice
bulletin: Management of abnormal uterine bleeding associated with
ovulatory dysfunction. Obstet Gynecol 2013;122:176–185.

33. Svalheim S, Taubøll E, Bjørnenak T, et al. Do women with epilepsy have
increased frequency of menstrual disturbances? Seizure 2003;12:529–
533.

34. Strotmeyer ES, Steenkiste AR, Foley TP, Berga SL, Dorman JS. Menstrual
cycle differences between women with type 1 diabetes and women
without diabetes. Diabetes Care 2003;26:1016–1021.

35. Steward R, Crane L, Mairi Roy E, Remington A, Pellicano E. ‘‘Life is Much
More Difficult to Manage During Periods’’: Autistic experiences of men-
struation. J Autism Dev Disord 2018;48:4287–4292.

36. Brown HK, Kirkham YA, Lunsky Y, Cobigo V, Vigod SN. Contraceptive
provision to postpartum women with intellectual and developmental
disabilities: A population-based cohort study. Perspect Sex Reprod Health
2018;50:93–99.

Scime, et al.; Women’s Health Report 2021, 2.1
http://online.liebertpub.com/doi/10.1089/whr.2021.0069

564

https://yourhealthsystem.cihi.ca/epub/
https://www.who.int/standards/classifications/international-classification-of-functioning-disability-and-health
https://www.who.int/standards/classifications/international-classification-of-functioning-disability-and-health
https://www.who.int/standards/classifications/international-classification-of-functioning-disability-and-health
https://www23.statcan.gc.ca/imdb-bmdi/instrument/3226_Q1_V9-eng.htm
https://www23.statcan.gc.ca/imdb-bmdi/instrument/3226_Q1_V9-eng.htm
http://gsg.uottawa.ca/data/rtra/training_materials/CCHS2012/CCHS_2012_User_Guide%20(1).pdf
http://gsg.uottawa.ca/data/rtra/training_materials/CCHS2012/CCHS_2012_User_Guide%20(1).pdf
https://www.cmcc.ca/Tri-Council%20Policy%20Statement.pdf
https://www.cmcc.ca/Tri-Council%20Policy%20Statement.pdf
https://doi.org/10.1787/4dd50c09-en


37. Quint EH. Menstrual and reproductive issues in adolescents with physical
and developmental disabilities. Obstet Gynecol 2014;124:367–375.

38. Rodgers J, Lipscombe J, Santer M. Menstrual problems experienced by
women with learning disabilities. J Appl Res Intellect Disabil 2006;19:364–
373.

39. Birru Talabi M, Eudy AM, Jayasundara M, et al. Pregnancy, periods, and
‘‘The Pill’’: Exploring the reproductive experiences of women with in-
flammatory arthritis. ACR Open Rheumatol 2019;1:125–132.

40. Skea Z, Harry V, Bhattacharya S, et al. Women’s perceptions of decision-
making about hysterectomy. BJOG 2004;111:133–142.

41. Morales E, Gauthier V, Edwards G, Courtois F. Women with disabilities’
perceptions of sexuality, sexual abuse and masturbation. Sex Disabil
2016;34:303–314.

42. Kalpakjian CZ, Kreschmer JM, Slavin MD, et al. Reproductive health in
women with physical disability: A conceptual framework for the devel-
opment of new patient-reported outcome measures. J Womens Health
2020;29:1427–1436.

43. Nosek MA, Howland C, Rintala DH, Young ME, Chanpong GF. National
study of women with physical disabilities: Final report. Sex Disabil 2001;
19:5–39.

44. Lycke KD, Kahlert J, Damgaard R, Mogensen O, Hammer A. Trends in
hysterectomy incidence rates during 2000-2015 in Denmark: Shifting

from abdominal to minimally invasive surgical procedures. Clin Epidemiol
2021;13:407–416.

45. Iezzoni LI. Using administrative data to study persons with disabilities.
Milbank Q 2002;80:347–379.

Cite this article as: Scime NV, Brown HK, Metcalfe A, Brennand EA
(2021) Prevalence of hysterectomy by self-reported disability among
Canadian women: findings from a national cross-sectional survey,
Women’s Health Report 2:1, 557–565, DOI: 10.1089/whr.2021.0069.

Abbreviations Used
CCHS ¼ Canadian Community Health Survey

CI ¼ confidence interval
ICF ¼ International Classification of Functioning, Disability and Health
PR ¼ prevalence ratio
PS ¼ postsecondary

WHO ¼ World Health Organization

Publish in Women’s Health Reports

- Immediate, unrestricted online access
- Rigorous peer review
- Compliance with open access mandates
- Authors retain copyright
- Highly indexed
- Targeted email marketing

liebertpub.com/whr

Scime, et al.; Women’s Health Report 2021, 2.1
http://online.liebertpub.com/doi/10.1089/whr.2021.0069

565

http://www.liebertpub.com/whr

