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ABSTRACT

Objectives Chronic pain (CP) is a poorly recognised and
frequently inadequately treated condition affecting one in
five adults. Reflecting on sociodemographic disparities as
barriers to CP care in Canada was recently established
as a federal priority. The objective of this study was to
assess sex and gender differences in healthcare utilisation
trajectories among workers living with CP.

Design Retrospective cohort study.

Participants This study was conducted using the TorSaDE
Cohort which links the 2007—2016 Canadian Community
Health Surveys and Quebec administrative databases
(longitudinal claims). Among 2955 workers living with CP,
the annual number of healthcare contacts was computed
during the 3years after survey completion.

Outcome Group-based trajectory modelling was used

to identify subgroups of individuals with similar patterns
of healthcare utilisation over time (healthcare utilisation
trajectories).

Results Across the study population, three distinct 3-
year healthcare utilisation trajectories were found: (1) low
healthcare users (59.9%), (2) moderate healthcare users
(33.6%) and (3) heavy healthcare users (6.4%). Sex and
gender differences were found in the number of distinct
trajectories and the stability of the number of healthcare
contacts over time. Multivariable analysis revealed that
independent of other sociodemographic characteristics
and severity of health condition, sex—but not gender—
was associated with the heavy healthcare utilisation
longitudinal trajectory (with females showing a greater
likelihood; OR 2.6, 95%Cl 1.6 to 4.1).

Conclusions Our results underline the importance

of assessing sex-based disparities in help-seeking
behaviours, access to healthcare and resource utilisation
among persons living with CP.

INTRODUCTION

Defined as persistent or recurrent pain
lasting over 3months,' chronic pain (CP)
affects 23% of females and 16% of males in
Canada,2 seriously impacting physical func-
tioning, emotional well-being and quality
of life.”® Tt also constitutes a significant

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Healthcare trajectories were modelled using group-
based trajectory modelling, an objective and person-
centred statistical approach.

= Use of an exhaustive database harnessing the
strengths of longitudinal claim data linked to
patient-reported outcomes.

= The analysis was conducted in a community sample
and included people with little or no contact with
the healthcare system, which increases the external
validity of the results.

= A gender measure was only available among partic-
ipants having worked in the past year.

= Medical claims do not allow reliable identification of
chronic pain-related healthcare contacts/visit. All-
cause healthcare visits were thus studied.

economic burden for patients, the health-
care system and third-party payers.”"! In
Canada, direct healthcare costs and loss of
productivity due to CP amount to US$38.3—
US$40.4billion per year.'” This number was
estimated to reach US$560-US$635 billion
in the USA, exceeding the societal cost of
heart disease, diabetes or cancer.® Despite
decades of research on CP and its treatment,
the management of this condition remains
suboptimal. Indeed, CP is characterised as
poorly recognised, underdiagnosed and
inadequately treated.' 1417 CP should be
managed in the primary care setting (family
physicians, pharmacists, nurses) and more
complex cases referred to multidisciplinary
pain clinics in the secondary and tertiary care
sectors before being redirected to community-
based services. Unfortunately, the current
situation does not reflect such trajectories.
In the universal healthcare coverage context
of Canada, for example, major shortcomings
persist and render the healthcare system inef-
ficient, such as numerous gaps in primary
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care CP management,'* too many patients ending up
in the emergency room (a setting that is not conducive
to the management of CP),"® " ill-equipped healthcare
professionals,'® insufficient access to pain clinics due
to a lack of resources, long waiting lists or the absence
of such clinics in certain regions® and the absence of
a measurement culture that makes it difficult to quan-
tify the impact of our interventions (need for outcome
measures and descriptors that are standardised from
one care setting to another®'). Implementing favourable
healthcare trajectories for CP, from primary care to multi-
disciplinary specialised care teams and reversing sociode-
mographic disparities as barriers to CP care are priorities
emanating from consultations conducted among patients
and stakeholders."

One may wonder if women, men and gender-diverse
people living with CP share similar healthcare utilisa-
tion. Sex can be defined as a set of biological attributes
associated with physical and physiological features.* Tt
has intrigued pain researchers for decades; differences
between males and females are found in pain sensitivity,
CP prevalence, medication use, response to treatment,
drug side effects, pain beliefs and attitudes towards
people living with CP.'**** Conversely, gender refers to
socially constructed roles, behaviours, expressions and
identities.”” Although equally important, it is a complex
and challenging construct to measure that is often over-
looked.™ Without proper measurement and consid-
eration of gender, it is unclear the extent to which sex
differences are explained by biological factors or indirect
measurement of social factors.

While sex differences have been found in healthcare
utilisation among people living with CP,”® ¥ few has
considered gender in their analysis™ or explored how sex
and gender intersect with regard to healthcare utilisation.
Furthermore, to our knowledge, none has delved into
the related patterns of healthcare utilisation over time
(trajectories). A better understanding of the determi-
nants of healthcare utilisation has the potential to guide
the prevention of adverse trajectories and reduction of
pain inequities. This study thus aimed to examine sex and
gender differences in healthcare utilisation trajectories.

METHODS

Data source

This retrospective cohort study was conducted using
data from the TorSaDE Cohort.”® This cohort of 102148
participants links five cycles of Statistics Canada’s Cana-
dian Community Health Survey (CCHS; 2007-2008,
2009-2010, 2011-2012, 2013-2014 and 2015-2016 cross-
sectional questionnaires) and Quebec administrative
databases (1996 to 2016 longitudinal health insurance
claims).

Canadian Community Health Survey
Statistics Canada’s CCHS is designed to collect health
data on a representative sample of Canadians aged 12

years and older (probability sampling).* Not included
are on-reserve Indigenous people, full-time members of
the Canadian Armed Forces, institutionalised individ-
uals or persons living in the Quebec regions of Nunavik
and Terres-Cries-de-la-Baie-James (altogether <3% of
Canadians). Standardised questionnaires are used and
data quality is maximised through a variety of methods,
including rigorous interviewer training and various
control measures.” Response rates are high (69.8%—
78.9%, depending on cycles’') and the test-retest
reliability of responses to several questions has been
demonstrated.*” As part of the CCHS, participants give
informed consent to Statistics Canada allowing the prov-
inces to link their responses to provincial administrative
databases.

Quebec administrative databases

The Régie de I'assurance maladie du Québec (RAMQ)
administers the provincial universal health insurance,”
which covers the cost of medical visits, emergency depart-
ment visits, hospitalisations and medical procedures for
all Quebec residents.** The TorSaDE Cohort, whose
implementation is detailed elsewhere,” is unique in
Canada and contains a rich set of sociodemographic vari-
ables not included in administrative databases when used
alone for healthcare service research.

Patient and public involvement

In this study, a person with lived experience of CP (NM)
was involved in the grant application, formulation of
research objectives and interpretation of results.

Selection criteria and study population

The TorSaDE Cohort includes 102148 participants who
completed 103241 entries (participants could take part
in more than one CCHS cycle). As shown in figure 1, our
study sample, of 2955 individuals, was created using four
criteria: (1) For participants with more than one CCHS
entry, only the most recent entry was retained. (2) Partic-
ipants reporting CP (having answered ‘No’ to the CCHS
question ‘Are you usually free of pain or discomfort?’).
While this definition may differ from commonly used
definitions of chronicity based on the duration of symp-
toms," 7 it has been used in many CP epidemiology
studies® ® **% and provides prevalence estimates compa-
rable to studies using more traditional definitions.” (3)
Participants with complete longitudinal health insur-
ance information for 3years following CCHS completion
(since longitudinal administrative data are available in the
TorSaDE Cohort up until 2016, participants of the 2015-
2016 CCHS cycle were not included). (4) Participants for
whom a composite gender index™ was available. In the
TorSaDE Cohort, a gender measure (see the Study vari-
ables section) is only available among participants having
worked in the past year (all types of occupations taken
together) and for whom work variables were measured by
Statistics Canada (participants aged 18-50 years). For this
reason, this study is centred on workers only.
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Figure 1

Study variables

Healthcare utilisation trajectories

Using administrative data, all hospitalisations, physician
visits and emergency department visits were considered.
The number of healthcare contacts per participant per
year was modelled into 3-year healthcare utilisation trajec-
tories using group-based trajectory modelling (GBTM), a
statistical approach to grouping participants with similar
patterns of outcomes over time”™ (see full description
in online supplemental file 1). Trajectory group member-
ship was then used as a categorical dependent variable.

Sex and gender

Sex and gender were the independent variables of
interest. In the 2007-2016 CCHS cross-sectional question-
naires, sex was measured as a self-reported dichotomous
variable (male vs female). Gender was not directly avail-
able in the CCHS questionnaire, but measured using a
composite index previously developed by our group using
genderrelated CCHS variables, namely the GENDER
Index.”* Higher scores on the 0-100 index represent
more feminine characteristics. Face and construct validity
of the GENDER Index scores were demonstrated in the
TorSaDE Cohort population.” When looking at the distri-
bution of GENDER Index scores in males and females
in the TorSaDE Cohort, sex and GENDER Index scores
appeared related but partly independent (eg, incomplete

Study population selection. CCHS, Canadian Community Health Survey.

histogram overlap, variability of gender scores within
each sex group).”* The index was deemed multidimen-
sional and includes variables related to various gender
constructs such as gender identity (how individuals see
themselves—eg, man, woman, non-binary, two-spirited),
gender roles (behavioural norms applied to males and
females that influence everyday actions, expectations
and experiences), gender relationships (how individuals
interact with and are treated by others based on their
ascribed gender) and institutionalised gender (distri-
bution of power between men and women in societal
institutions).”” As underlined, work-related variables
appeared to be paramount in the development of our
gender measure (conceptually” ®" and based on the iter-
ative statistical analysis™"). Thus, the gender index could
only be calculated among participants aged 18-50years
who reported having worked in the past year in the CCHS
and for whom work variables were measured by Statistics
Canada (figure 1).

Covariables

CCHS data enabled consideration of the following self-
reported variables: socioeconomic factors, pain intensity
(mild/moderate/severe), pain interference (none/a
few/some/most activities prevented), self-reported back
pain (except fibromyalgia and arthritis), self-reported
arthritis  (except fibromyalgia), perceived general
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health (excellent/very good/good/fair/poor), alcohol
consumption in the past year, smoking, physical activity
(regular/occasional, rare), lifestyle (active/moderately
active/inactive, according to Statistics Canada’s index of
physical activity) and reporting having a regular physician.
Further, the following was derived from administrative
data: public prescription drug insurance status at time of
CCHS completion (about 45% of the Quebec population
is covered: people who are not eligible for private drug
insurance with their employer or their spouse’s employer,
who are 265 years old or who receive last-resort financial
assistance“), combined Charlson Comorbidity Index and
Elixhauser Comorbidity Index® calculated in the year
before CCHS completion (accounting for various non-
pain comorbidities that can show sex differences) and
use of a pain clinic (medical claims associated with a pain
clinic establishment code (4x1) or professional activities
billed for services rendered in a pain clinic (anaesthesia
services coded 41055, 41056, 41057, 41058 and 41059)).

Statistical analysis

A sex-based and gender-based analysis was conducted,* %
including stratified statistics, statistical significance of
sex, gender and their interaction term in multivariable
models, and reporting of negative findings (statistically
non-significant results). First, the characteristics of the
whole study population were summarised using descrip-
tive statistics. As mentioned earlier, GBTM was applied
to model 3-year healthcare utilisation trajectories and
classify participants into trajectory groups (online supple-
mental file #1). This analysis was conducted for the whole
study sample, and then repeated among the following
strata to assess sex and gender differences in the number
and patterns of healthcare utilisation trajectories: males,
females and three strata formed using the GENDER
Index tertiles (0-100 values were ordered and the distri-
bution was separated into three equal parts/groups to
reflect masculine, androgynous or undifferentiated, and
feminine gender). A multivariable logistic regression
model was then used across the study sample to assess
the association between sex, gender (independent vari-
ables) and dichotomised trajectory group membership
(dependent variable), while accounting for covariables.
In the regression model, trajectory group membership
was dichotomised to predict participants with the heaviest
healthcare utilisation over time (the healthcare utilisa-
tion trajectory the most likely to be unfavourable®). All
variables considered are detailed in table 1. Intersectional
factors and potential confounders to be considered in the
model were selected a priori based on intersectionality-
based research® ® and Andersen’s (1995) model,*®
which is widely used in healthcare utilisation studies.”
Multicollinearity was tested according to variance infla-
tion factors’”’ and no multiple imputation was applied
as missing data proportion was low across variables of
interest (<3.8%). Statistical interaction between sex and
gender was tested, and all analyses were conducted using
SAS (V.9.4).

RESULTS

The analysis was conducted among 2955 workers living
with CP (figure 1), whose characteristics are shown in
table 1. Mean age was 37.3+9.0 years old (range: 18-50)
and 56.1% were female. In total, GBTM led to the testing
of 29 models with differences in the number of health-
care utilisation trajectories (between 1 and 4) and trajec-
tory shape (linear or linear and quadratic components).
Model fit indices for each model tested are shown in
online supplemental file #1. The best fit for the data,
guaranteeing a minimum of 5% of participants belonging
to the smallest trajectory was a three-trajectory model
(figure 2): (1) low healthcare users (trajectory #1: 59.9%
of the sample; the mean number of healthcare contacts
varied from 2.1+2.1to 2.3+2.2 per year), (2) heavy health-
care users (trajectory #2: 6.4% of the sample; 19.0£10.8 to
20.6+12.6 contacts per year) and (3) moderate health-
care users (trajectory #3: 33.6% of the sample; 7.9+4.7 to
8.4+5.0 contacts per year). According to the graph
(figure 2), healthcare utilisation (number of healthcare
contacts per year) appeared stable across the 3-year time
window.

When GBTM was repeated among sex (males and
females) and gender (GENDER Index tertiles) strata (see
online supplemental file #1 for model fitindices), a three-
trajectory model best fit the data for males, and a four-
trajectory model best fitted the data for females (shown,
respectively, in the left and right panels of figure 3).
The first three healthcare utilisation trajectories (low,
moderate and substantial healthcare users) were charac-
terised by stable number of healthcare contacts over time
and were similar between males and females. However, a
fourth group of females (5.4%) displayed a decreasing
curve of heavy healthcare use. Also, the number and
pattern of healthcare utilisation trajectories varied across
gender strata (figure 4), with feminine persons showing a
decreasing curve of heavy healthcare use.

The complete results of the multivariable logistic regres-
sion model used to assess the association between sex,
gender and a heavy healthcare trajectory while adjusting
for sociodemographic status, pain characteristics and
health profile are presented in online supplemental file
#2. Sex—but not gender—was associated with a heavy
healthcare trajectory (females having a greater likelihood
than males; OR 2.6, 95% CI 1.6 to 4.1). The same result
was reached whether gender was used as a continuous
or categorical variable (groups formed by tertiles). No
statistical interaction was found between sex and gender.
Other factors associated with a heavy healthcare utilisa-
tion trajectory in the multivariable model were greater
pain intensity, pain interference, and comorbidity, poorer
perceived general health, use of a pain clinic and having
a regular physician.

DISCUSSION
This study aimed to examine sex and gender differences
in healthcare utilisation trajectories given the growing
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Figure 2 Healthcare utilisation trajectories in the whole study sample. Plain line: observed mean number of healthcare
contacts. Interrupted line: estimated number of healthcare contacts by the GBTM. GBTM, group-based trajectory modelling.

recognition of the importance of examining these differ-
ences when studying the experience of pain® *** and
health outcomes in general.” ™™ Sex and gender differ-
ences were found in the number and shape of healthcare
utilisation trajectories. Females had a greater likelihood
of falling into the heavy healthcare utilisation trajectory
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independent of social factors measured by the GENDER
Index, pain severity and non-pain comorbidities.

To our knowledge, not one previous study has focused
on sex-based and gender-based differences in health-
care utilisation longitudinal trajectories among people
living with CP. An earlier Canadian study by Antaky et

—&¢—Traj 1(27.1%) —M—Traj 2 (42.3%)
Traj 3 (25.6%) ==—Traj 4 (5.1%)

30
25
20
15

10

TIME SINCE INDEX DATE (YEARS)

Figure 3 Healthcare utilisation trajectories in males (left) and females (right). Plain line: observed mean number of healthcare
contacts. Interrupted line: estimated number of healthcare contacts by the GBTM. GBTM, group-based trajectory modelling.
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al® failed to find a multivariable association between sex
and heavy healthcare use among CP patients (defined as
individuals in the highest l-year direct healthcare costs
quartile). However, their definition of heavy healthcare,
statistical approach and time window were different, and
they did not consider gender. Having adjusted for many
covariables, our results are likely to reflect true sex-based
differences. As there are no tenable access barriers to
healthcare driven exclusively by biological sex, differ-
ences in healthcare utilisation trajectories between the
males and females of our study may be explained by inter-
secting behavioural and social factors not captured by the
GENDER Index or covariables that could be related to
healthcare utilisation (eg, help-seeking tendencies,”*
health literacy75).

Implications for knowledge users

For clinicians

It will be important for clinicians to be aware of their
clientele who are heavy healthcare users. Be vigilant
about the presence of sex disparities versus inequities is
relevant. Disparities are not undesirable as such, unless
they result in unfairness and injustice. On the other
side, inequities are undesirable and should be subject
to moral criticism as they imply unfairness and injus-
tice.””” One may wonder, for example, if males receive
similar medical follow-up and prescription opportunities
as females do to manage their pain. Our results provide
valuable information to identify, early on, patients who
are more likely to experience heavy healthcare utilisa-
tion—that is, females—and adapt healthcare services
accordingly (eg, assess if heavy healthcare use is useful
and necessary).

For patients
It will be important to raise awareness among persons
living with CP, especially women, regarding the trends
found in this study. Partnership with patients and the
public could help explore the causes and potential
solutions.

For policy-makers

We would suggest all federal and provincial survey and
patient registry developers to plan the measurement of
sex at birth, gender identity (which was not available in
our data), in addition to genderrelated variables (eg,
responsibility for caring for children, occupation, number
of hours of work). The inclusion of such measures would
allow for more relevant, equitable, diversified, and inclu-
sive future research.

For researchers

Our results underline the importance of considering both
sex and gender in CP healthcare utilisation research. This
approach allows for a better understanding of whether
differences are explained by biological factors or indi-
rect measurement of social factors, and consequently
helps identify modifiable risk factors for unfavourable
outcomes. Although the non-pain-related medical litera-
ture abounds with findings demonstrating the tendency
of females to have more health service contacts,”* our
study is novel as it represents a first step in demystifying
distinct subgroups of healthcare users among females and
males living with CP. Future studies should build on our
work and enhance and diversify the operationalisation of
healthcare utilisation and care trajectories. For example,
they could focus on a specific type of visits (eg, emergency
department visits), examine transitions between different
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Table 1 Study population characteristics
Characteristics* No (%) of
(n=2 955) participantst
Sociodemographic profile
Age (years)—mean+SD 37.31  +9.02
Sex
Females 1659 (56.14)
Males 1296  (43.86)
Gender Index (0-100)—mean+SD 0.50 +0.26
Masculine (tertile #1 scores 0.01-0.42) 984 (33.30%)
Androgynous or undifferentiated (tertile #2 scores 986 (33.47%)
0.43-0.64)
Feminine (tertile #3 scores 0.65-0.99) 985 (33.33%)
White self-identified race
Yes 2705  (91.54)
Indigenous self-identification
Yes 67 (2.36)
Country of birth
Canada 2734 (92.52)
Other 221 (7.48)
Education level
No secondary diploma 270 (9.16)
Secondary diploma 322 (10.92)
College diploma/registered apprenticeship or 1618 (54.88)
other trades certificate or diploma
University education diploma 738 (25.03)
Marital status
In a relationship 1655 (56.35)
Not in a relationship 1290 (43.65)
Household income ($C)
<20000 160 (5.41)
20000-39 999 582 (19.70)
40000-59999 633 (21.42)
60000-79 999 551 (18.65)
>80 000 1029  (34.82)
Region of residence
Remote 657 (22.23)
Non-remote 2298 (77.77)
Geographical area
Urban 2136  (72.28)
Rural 819 (27.72)
Public drug insurance status
Covered 753 (25.48)
Not covered 2202 (74.52)
Pain symptoms
Pain intensity
Mild 964 (32.74)
Moderate 1568 (53.26)
Severe 412 (13.99)
Pain interference (activities prevented)
None 1257  (42.61)
Afew 1183  (40.10)
Continued

Table 1 Continued
Characteristics* No (%) of
(n=2 955) participantst
Some 348 (11.80)
Most 162 (5.49)
Self-reported back pain (except fioromyalgia and
arthritis)
Yes 1261  (42.79)
Self-reported arthritis (except fibromyalgia)
Yes 414 (14.06)

General health and lifestyle profile

Combined comorbidity index of Charlson and 0.12 +0.68
Elixhauser—mean+SD

Perceived general health

Excellent or very good 1291 (43.72)

Good 1245 (42.16)

Fair or bad 417 (14.12)
Alcohol consumption in the past 12 months

Regular 2280 (77.26)

Occasional 400 (13.55)

Has not drunk 271 (9.18)
Smoking

Regular 762 (25.79)

Occasional 190 (6.43)

Never 2003 (67.78)
Physical activity

Regular 1822 (61.66)

Occasional 596 (20.17)

Rare 537 (18.17)
Lifestyle

Active 583 (19.73)

Moderately active 737 (24.94)

Inactive 1635 (55.33)
Healthcare
Use of a pain clinic

Yes 162 (5.49)
Having a regular physician

Yes 2215 (74.98)

*Proportion of missing data across presented variables ranged between 0 and
3.76%. Listwise deletion was thus applied for the subsequent phases of the
analysis.

tUnless stated otherwise.

care sectors (primary, secondary, tertiary) or analyse
sequences of care events over time (eg, sequence anal-
ysis59). Further studies should also examine the reasons
for sex differences (eg, qualitative studies allowing an
in-depth understanding of the behaviours and experi-
ences specific to people living with CP).

Strengths and limitations

Selection bias and external validity

The TorSaDE Cohort, a unique database harnessing
the strengths of longitudinal claim data from Canadian
universal healthcare coverage linked to cross-sectional
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patientreported outcomes, allowed to increase the
generalisability of our results to various persons living
with CP in Canada and possibly in countries with a similar
gender norms and healthcare system. In fact, probability
sampling and diversity of profiles are strengths of the
CCHS. Also, CCHS allowed to work with a community
sample and include people with little or no contact with
the healthcare system, as compared with studies using
administrative databases alone, studies using medical
charts or studies involving clinic-based recruitment. A
limitation is, however, that the GENDER Index was only
available to workers™ limiting our capacity to study older
adults who are more likely to have CP. Still, various socio-
economic and health impairment profiles (eg, partici-
pants reporting severe pain) could be taken into account
in the multivariable analysis.

Information bias

Available data did not allow us to apply the new accepted
definition of CP (persistent or recurrent pain lasting over
?)months).l However, our CCHS-based CP definition
has been used in many epidemiology studies® ® *** and
provides prevalence estimates comparable to studies using
more traditional definitions.”® In our study, the index date
(defined as CCHS date of completion) was not related to
a significant event in the care trajectory of CP patients
(eg, first diagnosis). Consequently, trajectories modelled
in this study represent a random picture of a part of the
life course of participants, and patterns of healthcare util-
isation were quite stable over time. A limitation of our
study is also that we had to study all-cause healthcare visits
(as medical claims do not allow reliable identification of
CP-related healthcare contacts/visits).78 . Nevertheless,
this allows the patient journey to be viewed as a whole,
which could also be seen as a strength. Next relevant
aspect, gender was assessed using the GENDER Index,
which was computed using cross-sectional CCHS vari-
ables. Although some Canadians may have participated
multiple times in the CCHS, our sample was limited to
only one CCHS participation (figure 1), and we could not
accommodate change in gender over time in the analysis.
Overall, the strengths of using the TorSaDe Cohort clearly
outweigh the disadvantages since, to our knowledge, at
the time of this study, no pain-specific Canadian data
source outside tertiary care settings links self-reported
data from thousands of patients to longitudinal admin-
istrative databases (the only way to study biopsychosocial
determinants of healthcare trajectories).

Confounding

The use of multivariable analysis in alarge sample of partic-
ipants and the availability of many potential confounders
chosen according to recognised models™ *~% allowed us
to control confounding.

CONCLUSION

Our results underline the importance of deepening
our understanding of sex-based disparities and inequi-
ties in terms of help-seeking, access to healthcare and
resource utilisation among persons living with CP. Studies
exploring the experience and perception of patients
would be a good follow-up to this study in order to iden-
tify priorities to reduce the burden of pain and pain ineg-
uities in Canada.
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