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Background: Chronic back problems (cBP) are the
leading cause of disability in Canada, with chiropractors
as second most-consulted professionals for cBP care.
However, little is known about chiropractor supply,
demand, and gaps between them. We will determine

the prevalence of cBP, chiropractic utilization, the
chiropractic availability across Canadian health
regions; compute a demand-supply measure; and
investigate characteristics associated with the demand-

supply.

Déméler 1’association entre le fardeau des probléemes
chroniques de dos, I’utilisation actuelle des soins
chiropratiques et la disponibilité des chiropraticiens dans
les régions de santé: Un protocole d’étude écologique
Contexte: Les problémes chroniques de dos (PCD)
constituent la principale cause d’incapacité au Canada,
les chiropraticiens étant les deuxiemes professionnels
les plus consultés pour le traitement des PCD.
Cependant, peu de choses sont connues sur [’ offre et la
demande en chiropraticiens, ainsi que sur les lacunes
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Methods: We designed an ecological study with 102
Canadian health regions as the unit of analysis. We
will estimate derived and observed demand using the
Canadian Community Health Survey data (2015/2016,
2021/2022), and supply using Canadian Chiropractic
Association membership data (2021/2022). We will use
spatial analyses to map the prevalence of cBP (derived
demand), chiropractic utilization for cBP (observed
demand), and chiropractor availability (supply) across
health regions. Poisson regression models will assess the
population factors associated with supply and demand-
supply disparities.

Conclusion: The identification of geographical
disparities in chiropractic care and the exploration
of contextual factors associated with demand-supply
dynamics may inform healthcare planning and resource
allocation for the management of chronic back problems
in Canada.

(JCCA. 2025:69(2):156-164)

KEY WORDS: back pain, chronic back pain,
chiropractor, chiropractor availability, ecological
study
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entre elles. Nous déterminerons la prévalence de la
douleur chronique au bas du dos, lutilisation de la
chiropratique, la disponibilité des chiropraticiens dans
les régions de santé canadiennes; nous calculerons une
mesure de la demande et de I’ offre et nous examinerons
les caractéristiques liées a la demande et a I’ offre.

Meéthodes: Nous avons concu une étude écologique
avec 102 régions de santé canadiennes comme unité
d’analyse. Nous estimerons la demande dérivée
et observée en utilisant les données de I’Enquéte
canadienne sur la santé communautaire (2015-2016,
2021-2022), et I offre en utilisant les données d’adhésion
de I’ Association chiropratique canadienne (2021-
2022). Nous utiliserons des analyses spatiales pour
cartographier la prévalence de la douleur chronique
au bas du dos (demande dérivée), I’utilisation de
la chiropratique pour la douleur chronique au bas
du dos (demande observée) et la disponibilité des
chiropraticiens (offre) dans les régions de santé. Les
modeéles de régression de Poisson évalueront les facteurs
de population associés aux disparités entre I’ offre et la
demande.

Conclusion: L’identification des disparités
géographiques dans les soins chiropratiques et
I’exploration des facteurs contextuels liés aux
dynamiques de demande et d’offre peuvent éclairer
la planification des soins de santé et I’allocation des
ressources pour la gestion des problémes chroniques de
dos au Canada.

(JCCA. 2025;69(2):156-164)
MOTS CLES : mal de dos, mal de dos chronique,

chiropraticien, disponibilité du chiropraticien, étude
écologique

Introduction

The Canadian healthcare system is facing significant chal-
lenges, particularly in providing adequate primary care
and rehabilitation to individuals with chronic conditions
such as back pain.' In 2015, most Canadians with chronic
back problems (86.7%) reported receiving regular health-
care from medical doctors, while chiropractors are the
second most common regularly consulted professionals,

J Can Chiropr Assoc 2025; 69(2)

with 14.5% of those with chronic back problems seek-
ing their care, ahead of physical therapists (10.7%) and
nurses (6.6%).> However, the utilization of chiropractic
services has remained stable over the past two decades.>?
This is relevant to today’s primary care crisis because the
engagement of a range of health care specialties is viewed
as one solution to the unsustainable demand on the pri-
mary health care system.*
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We have previously shown that chiropractic utilization
by Canadians with chronic back problems varies signifi-
cantly across provinces, ranging from 25.4% in Saskatch-
ewan to 7.6% in the Territories.? Moreover, the utilization
of chiropractors is associated with personal and context-
ual factors. For example, older individuals, women, those
with lower socioeconomic status and individuals identi-
fying with racial or ethnic groups other than European
American, White, non-Hispanic White, or Caucasian are
less likely to consult chiropractors.>?

To date, little is known about regional variation in
the demand-supply disparities for chiropractic services
among Canadians with chronic back problems. Under-
standing regional variation is important because health re-
gions within each province serve as geographic areas for
planning, delivery, and funding of health services.® There-
fore, understanding the demand and supply of chiroprac-
tic services at this level is crucial for decision-makers to
make informed choices about the future of primary care
in Canada.

Objectives

To better understand the regional variations in chiropractic
supply and demand among Canadians with chronic back
problems, we propose to conduct a national ecological an-
alysis at the health region level across Canada. We focus
on chiropractic care before (2015/16) and at the end of
(2021/22) the COVID-19 pandemic. Specifically, our ob-
jectives are to: 1) determine and spatially map the preva-
lence of chronic back problems (derived demand), chiro-
practic utilization (observed demand), and availability of
chiropractors (supply) across the country’s health regions;
2) compute and geospatially map the demand-supply
measure to quantify the unrealized demand (gap between
derived demand and observed demand) given the regional
supply for each health region; and 3) investigate which of
the populations’ aggregated characteristics are associated
with supply and with the demand-supply measure at the
health region level. By addressing these objectives, the
study seeks to describe geographic disparities in chiro-
practic care availability and utilization and identify areas
of high need or service gaps. Ultimately, these findings
can inform healthcare policies and resource planning,
potentially enhancing access to chiropractic care for all
Canadians and contributing to improved health care de-
livery across the population.
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Methods

This study will be reported following the Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) statement.’

Study design

We designed a national ecological study to examine the
demand and supply of chiropractic services at the health
region level in Canada. Ecological studies are particu-
larly suited for analyzing population-level relationships
between exposures and outcomes, making this design
appropriate for understanding the dynamics of chiro-
practic care across geographic regions. The study will
use aggregated data to provide population-level esti-
mates of demand (prevalence of chronic back problems
and chiropractic utilization) for two time periods: before
the COVID-19 pandemic (2015/16) and at the end of
the pandemic (2021/22). The supply data (availability of
chiropractors) is available only for the pandemic period
(2021/22), but will be used as an estimate for the earlier
time period also. This approach will allow for the iden-
tification of geographical disparities in chiropractic care
and the exploration of contextual factors associated with
demand-supply dynamics.

Setting

The Canadian Community Health Survey (CCHS) data is
collected from individuals living in private dwellings in
over 100 health regions covering all provinces and territor-
ies. These regions are geographic areas used for planning,
delivering, and funding health services and will be defined
using boundary files provided by Statistics Canada.?

Data sources

The study will utilize data from two national sources: the
Canadian Community Health Survey (CCHS) and the
Canadian Chiropractic Association (CCA) membership
database. The CCHS provides self-reported information
on chronic back problems and chiropractic utilization for
2015/16 and 2021/22. The CCA membership database
provides information on the distribution of chiropractors
across health regions for 2021/22.

Data access
We will access CCHS datasets through the Open Data
Documentation, Extraction Service and Infrastructure

J Can Chiropr Assoc 2025; 69(2)



(Odesi) program and the Real Time Remote Access
(RTRA) system by Statistics Canada.”'° Odesi is a Can-
adian social science data repository that provides access
to more than 5,700 datasets, including Statistics Canada
datasets, and is available free of charge at Ontario Tech
University.

The CCA will provide postal code information re-
ported by chiropractors that will be linked to the health
region boundary files obtained from CCHS.

Participants

Participants in CCHS include Canadians aged 12 and over
living in private dwellings. Participation in the survey is
voluntary. Exclusions include persons living on reserves
and other Aboriginal settlements, full-time members of
the Canadian Forces, youth aged 12 to 17 living in foster
homes, the institutionalized population, and persons liv-
ing in specific Quebec health regions. Altogether, these
exclusions represent less than 3% of the Canadian popu-
lation. In CCHS, participants are selected using a multi-
stage stratification strategy to provide reliable estimates at
the health region level. The study will include data from
approximately 130,000 participants per CCHS cycle,
covering over 100 health regions.

The CCA membership data include participants who
are members of CCA, covering about 85% of licensed
chiropractors in Canada.!!

Population size in health regions: The CCHS data in-
cludes a variable indicating what health region each re-
spondent resides in. The region-specific population size,
N, will be estimated by applying the population weights
to a count of all respondents in that region.

Chronic back problems: In the CCHS, a chronic con-
dition refers to a long-term condition that is expected to
last, or has already lasted six months or more and that
has been diagnosed by a health professional.”> We will
identify those who answered “yes” to the question: “Do
you have back problems, excluding scoliosis, fibromyal-
gia and arthritis” as having chronic back problems.!*!*
Previous studies used this question to assess chronic back
problems in the Canadian population.* >

Utilization of chiropractic services: We will measure
the utilization of chiropractic services (yes or no) based
on one question in the module of Primary Health Care:
“Other than from your family physician/specialist/nurse
practitioner/regular health care provider, who do you re-
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ceive regular health care from?”."*!* Discrete response
options included: “Another family doctor or general prac-
titioner, specialist doctor, nurse/nurse practitioner, chiro-
practor, registered dietician, pharmacist, physiotherapist,
psychologist/mental health professional, and social work-
er”.!*!4 For our project, we will identify respondents who
reported receiving regular health care from a chiropractor
as individuals with observed demand of chiropractor.

Conceptual framework

To better understand these variations, we use Ander-
sen’s Behavioural Model of Health Services Use for
health service utilization. This model was developed to
investigate the factors influencing healthcare utilization,
evaluate disparities in access to health services, and in-
form policy-making to ensure equitable access to care.'®
2 The model systematically categorizes factors influen-
cing healthcare use into three components: predisposing
factors (e.g., demographic and social characteristics),
enabling factors (e.g., income, availability of services),
and need factors (e.g., perceived or actual health condi-
tions).'®2!"> The model is particularly valuable for its flex-
ibility and applicability across diverse populations and
settings. Additionally, the model differentiates between
potential and actual access, providing deeper insights into
the barriers to healthcare and the factors that facilitate the
utilization of services.?! It has been extensively validat-
ed in studies addressing various health conditions and
healthcare systems, making it a robust model for analyz-
ing disparities in access and utilization.”!

Covariates

Based on previous research* 2+ 2| data availability, and
Anderson’s Behavioural Model of Health Service Use?*?’,
we hypothesize the following factors are associated with
demand-supply measures. As the study is conducted at
the health region level, we will aggregate all covariates
at the regional level. The covariates will be grouped as
follows as reported in CCHS and PUMF dataset:

i. Predisposing factors: Predisposing factors are in-
dividual characteristics that influence the likelihood
of healthcare utilization, even before a health need
arises. These include demographic and social charac-
teristics.8-21-23.28

Age: Proportion of individuals in different age groups
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(i.e., 12 to 17 years, 18 to 34 years, 35 to 49 years, 50
to 64 years, 65 and older)

Sex and Gender: Proportion of male, female and
gender diverse (only for gender) in the health region.

Immigration status: Proportion of individuals in each
immigration status category (i.e., Landed immigrant
/ non-permanent resident; Non-immigrant [Canadian
born]).

Cultural or racial origin: Proportion of individuals in
each cultural or racial group (i.e., White; Non-White).

Enabling factors: Enabling factors are the resources
or conditions that facilitate or hinder access to health-
care services (e.g., income, living location).!82!122.28

Household Income: Proportion of individuals in dif-
ferent income groups (e.g., No income or less than
$20,000; $20,000 to $39,999; $40,000 to $59,999;
$60,000 to $79,999; $80,000 to 99,999; $100,000 or
more).

Province: Proportion of individuals in different prov-
inces or territories. Provinces will be categorised into
10 provinces and aggregated territories (11 categories
overall) as follows:

a) Provinces: Ontario, Quebec, Newfoundland and
Labrador, Prince Edward Island, Nova Scotia,
New Brunswick, Manitoba, Saskatchewan, Al-
berta, British Columbia.

b) Territories: Nunavut, Northwest Territories, Yukon
Territory.

Geographic area: We will categorize the geographic
area as urban, rural or both based on postal codes for
each health region.

Need-related factors: Need-related factors are the
perceived or actual health conditions that drive indi-
viduals to seek healthcare services (e.g., Chronic ill-
nesses, perceived general health status, and severity of
Symptoms).'8’21’22’28

General Health: Proportion of individuals in each
health region reporting their perceived health as “Ex-
cellent,” “Very Good,” “Good,” “Fair,” or “Poor”.

Chronic Conditions: Proportion of individuals report-
ing common chronic illnesses (e.g., diabetes, anxiety
disorder, mood disorder such as depression, bipolar,

mania, dysthymia) that are frequently associated with
chronic low back pain and healthcare utilization.?*-*!

Outcomes

The primary outcomes for this study are derived demand,
observed demand, supply, and the demand-supply meas-
ure of chiropractic care. To answer the following object-
ives of our study, we provide specific definitions for each
of these terms.

Objective 1: Determine and spatially map the prevalence
of chronic back problems (derived demand), chiropractic
utilization (observed demand) and availability of chiro-
practors (supply) at the health region level.

Derived demand: This refers to the number of Canadians
with chronic back problems per 100,000 regional popula-
tion. The term “derived demand” acknowledges the popu-
lation’s fundamental demand for consumption of health
services to maintain good health. This will be calculated
as:

m;
N
where m, is the regional number of individuals with
chronic back problems, and N is the regional population
size, both obtained as population weighted estimates from
CCHS.

Derived demand, DI = x 100,000,

Observed Demand: This refers to the number of Can-
adians with chronic back problems utilizing chiropractic
services per 100,000 regional population. This measure
will be used to quantify to what extent the regional popu-
lation’s demands were realized (i.e., met the demands of
the population). This will be calculated as:

m,
N
where m, is the regional annual number of individuals
with chronic back problems receiving regular care from
chiropractors, and N is the regional population size, both
obtained as population weighted estimates from CCHS.

Observed demand, D2 = x 100,000,

Supply: This refers to the number of practicing chiro-
practors per 100,000 regional population in each of the
102 health regions. We will obtain this information from
the CCA membership database. This measure provides in-
formation about the availability of chiropractors relative
to the regional population size. This will be calculated as:
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L
Supply, S = N X 100,000,

where L is the regional number of practicing chiropractors
in the health region identified by mapping postal codes
onto health regions, and N is the regional population size
obtained as population weighted estimates from CCHS.

Objective 2: In this objective, we aim to compute and
geospatially map the demand-supply measure to quantify
the unrealized demand. We will compute a measure of
demand-supply to quantify the unrealized demand (gap
between derived demand and observed demand) given the
regional supply for each health region using the following
formula:

Derived demand — Observed demand D, - D,

Demand-supply measure = !

Supply S

Objective 3: In this objective we aim to investigate which
of the populations’ aggregated characteristics are associ-
ated with supply and with the demand-supply measure at
the health region level.

Statistical analysis

We will use descriptive statistics to summarise the dis-
tribution of all variables across health regions. We will
report the mean, standard deviation (SD), minimum,
25th percentile, median, 75th percentile, and maximum
to provide a comprehensive summary of the data distri-
bution across health regions. Geographic variations will
be quantified using the coefficient of variation (CV), ex-
tremal ratio (maximum/minimum), and interquartile ratio
(interquartile range/median).

We will create choropleth maps using ArcGIS Pro to
visualise the derived demand, observed demand, chiro-
practor supply, and the demand-supply measure across
health regions. Choropleth maps are thematic maps that
use differences in shading or colouring to represent the
magnitude of a variable across geographic areas.”> These
maps will help identify regions with high unrealized de-
mand or potential service gaps.

Poisson regression models with log link functions will
be used to assess the association between ecological pre-
dictors (covariates) and chiropractor supply, focusing on
univariable models to evaluate the individual association
of each covariate. The covariate for Province/Territories
will be represented by 10 indicator variables (11 categor-
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ies, so 10 indicators) with Prince Edward Island serving
as the reference category since PEI contains only one
Health Region.

The remaining covariates will be represented by the %
of the population in the health region that falls within each
category of a variable — e.g., % of the population female
and % of the population male. Poisson regression mod-
els are suitable for count data, with the logarithm of the
health region population size (e.g., log(N)) included as an
offset. With a sample size of around 100 health regions,
there are insufficient observations to build multivariable
models including all covariates simultaneously and so we
will model one covariate at a time to investigate associ-
ations between the covariate and outcome.

Poisson regression models with log link functions will
also be used to assess the association between ecological
predictors (covariates) and the demand-supply outcome
with the outcome defined by m1 — m2 (number of people
with chronic back problems not receiving regular care
from a chiropractor) and offset variable logarithm of L
(number of chiropractors). We will use the same approach
to operationalize covariates as described for chiropractor
supply and the analysis will focus on univariable models
to assess the individual association of each covariate with
the demand-supply measure.

Results from Poisson regression models will be pre-
sented as exponentiated regression coefficients with 95%
confidence intervals, indicating the association of each
factor with the outcomes.

Sensitivity analyses will be conducted to evaluate the
robustness of results across different categorizations of
covariates (e.g., single, multiple, and extreme categories)
and model specifications (e.g., one, two, or three covariate
categories). For categorical variables, sensitivity analyses
will also assess the impact of using different definitions of
extreme categories (e.g., logical extremes vs. regions with
the highest and lowest proportions).

Strengths and limitations of the study
Our proposed study has the following strengths:

Comprehensive national scope: The study covers 102
health regions across Canada, providing a robust and
detailed analysis of chiropractic care demand, supply,
and disparities at a national level.

Theoretical framework: The use of Andersen’s Behav-
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ioural Model of Health Services Use provides a valid-
ated and systematic approach to understanding factors
influencing chiropractic care utilisation.

Knowledge translation (KT) strategy: The study act-
ively engages partners, including the national and
provincial associations, ensuring that findings are rel-
evant, actionable, and widely disseminated.

Our proposed study has limitations such as:

Self-reported data: The Canadian Community Health
Survey (CCHS) relies on self-reported data, which
may be subject to misclassification bias. This could af-
fect the validity of the derived demand and observed
demand measures.

Data availability for supply: Chiropractor supply data
is only available for the 2021/22 period, limiting the
ability to assess changes in supply over time or its rela-
tionship with demand during earlier periods.

Incomplete data on chiropractor availability: We only
have about 85% of chiropractors in Canada. "' There-
fore, we will likely underestimate the supply and over-
estimate the gap between supply and demand.

Population exclusions: The CCHS excludes certain
population groups, including persons living on reserves
and other Aboriginal settlements, full-time members of
the Canadian Forces, youth aged 12 to 17 living in fos-
ter homes, the institutionalized population, and persons
living in specific Quebec health regions. These exclu-
sions account for less than 3% of the Canadian popu-
lation but may limit the generalizability of our findings
to these groups.

Ethics

Ethical approval was obtained from the Research Ethics
Boards (REB) at Ontario Tech University (File no 17688)
and at Canadian Memorial Chiropractic College (Project
# 232018). All data will be de-identified to ensure par-
ticipant confidentiality. The CCHS data will be accessed
through secure platforms, and de-identified chiropractor
data will be provided by the CCA.

Knowledge Translation (KT)
We will use an integrated KT approach.* This approach
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is characterized by the active and continuous engagement
of knowledge users as research partners throughout the
research process. These partners were involved from the
outset, including in the identification of the research ques-
tions, study design, and development of study objectives.
Our approach focusses on the active engagement of know-
ledge users throughout the study. Specifically, we will
collaborate with the Canadian Chiropractic Association
(CCA), six provincial chiropractic associations (i.e., On-
tario, Alberta, British Columbia, Quebec, Saskatchewan,
and New Brunswick), and one Canadian chiropractic
education institution (i.e., Canadian Memorial Chiroprac-
tic College). These partners will comprise our project’s
Advisory Committee, who will be consulted and updated
about the project on a quarterly basis and engaged during
critical decision points throughout the project.

We will work collaboratively with our Advisory Com-
mittee at each stage to co-develop knowledge products.
At the completion of each objective, we will prepare evi-
dence briefs which will serve as a medium to communi-
cate our study results. The evidence briefs will be used to
develop key messages, infographics and other communi-
cation tools with input from the Advisory Committee. We
will also disseminate findings to the scientific community
through peer-reviewed publications and presentations. At
the end of the project, we will organize a conference for
key national partners to engage in Human Resource Stra-
tegic Planning for the chiropractic profession. This con-
ference will provide a platform for knowledge exchange,
strategic planning of policy priorities, and address the
workforce needs for chiropractic in Canada. Finally, we
will disseminate our findings to the general public through
lay language summaries, infographics, and webinars. Our
free and accessible webinars will be organized by the
Institute for Disability and Rehabilitation Research and
made available to the chiropractic community at large.

Abbreviations

CCA: Canadian Chiropractic Association

CCHS: Canadian Community Health Survey

HR: Health region

Odesi: Open Data Documentation, Extraction Service and
Infrastructure

RTRA: Real Time Remote Access

YLD: Year lived with disability
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Ethics approval and consent to participate: The study
protocol was approved by the Research Ethics Board at Can-
adian Memorial Chiropractic College (Reference # 232018
and Ontario Tech University (Reference # 17688)). Partici-
pation in the Canadian Community Health Survey (CCHS)
is entirely voluntary, with informed consent obtained from
all respondents by Statistics Canada. Under the Statistics
Act, the agency is obligated to maintain strict confidential-
ity, ensuring that no information collected can be released
in a manner that identifies individuals, businesses, or or-
ganizations unless the respondent provides explicit consent
or disclosure is authorized by the Act.

Data sharing

CCHS data can be accessed at Statistics Canada’s region-
al offices or data centers. A public-use file is also avail-
able, offering health data for regions across Canada while
ensuring participants’ privacy is protected.
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