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Association of chronic pain with comorbidities and
health care utilization: a retrospective cohort study
using health administrative data
Heather E. Foleya,b,*, John C. Knightb,c,d, Michelle Ploughmane, Shabnam Asgharic,f, Richard Audasb

Abstract
Health administrative data provide a potentially robust information source regarding the substantial burden chronic pain exerts on
individuals and the health care system. This study aimed to use health administrative data to estimate comorbidity prevalence and annual
health care utilization associatedwith chronic pain inNewfoundland andLabrador, Canada. Applying the validatedChronicPainAlgorithm
to provincial Fee-for-Service PhysicianClaims File data (1999-2009) established theChronic Pain (n5 184,580) andNoChronic Pain (n5
320,113) comparator groups. Applying theCanadianChronicDiseaseSurveillanceSystemcoding algorithms toClaimsFile andProvincial
Discharge Abstract Data (1999-2009) determined the prevalence of 16 comorbidities. The 2009/2010 risk and person-year rate of
physician anddiagnostic imaging visits and hospital admissionswere calculated and adjusted using the robust Poissonmodel with log link
function (risks) and negative binomialmodel (rates). Results indicated a significantly higher prevalence of all comorbidities andup to 4 times
the odds of multimorbidity in the Chronic Pain Group (P-value , 0.001). Chronic Pain Group members accounted for 58.8% of all
physician visits, 57.6% of all diagnostic imaging visits, and 54.2% of all hospital admissions in 2009/2010, but only 12% to 16% of these
were for pain-related conditions as per recordeddiagnostic codes. TheChronic PainGrouphad significantly higher rates of physician visits
and high-cost hospital admission/diagnostic imaging visits (P-value , 0.001) when adjusted for demographics and comorbidities.
Observations made using this methodology supported that people identified as having chronic pain have higher prevalence of
comorbidities and use significantly more publicly funded health services.

Keywords: Chronic pain, Chronic comorbidities, Health care utilization, Health administrative data

Using current methodology in Canadian health administrative
data, it was observed that having chronic pain was significantly
associated with multimorbidity and higher health services
utilization.

1. Introduction

Effective treatment for chronic pain is historically elusive.12,32 Although
research and treatment techniques continue to evolve,19,114 most
chronic pain conditions remain poorly understood andmanagedwith
negative impact on all facets of a sufferer’s life.67,105,122 Prolonged
moderate to severe pain heightens a person’s desperation for relief
resulting in increased utilization of various and increasingly specialized
health services.21,38 Overall annual direct health care costs for chronic
painwereestimatedup to€32billion inEurope,39,89$261 to300billion
in the United States,31 and CAD$15.1 to 17.2 billion in Canada.43

Indirect annual societal costsareevenhigher estimatedat$299 to335
billion in the United States31 and CAD$23.2 billion in Canada.43

Attempts toeffectively treat chronicpaincontributed to theunintended
public health and societal fallout fromopioid diversion andproblematic
opioid use,36 with 2014 Canadian costs estimated at CAD$313.1
million in health care and CAD$1.83 billion in lost productivity.18,33,75

Mitigating the devastating cost of chronic pain to individuals, families,
communities, and society at large is imperative.

Multiple risk factors are postulated to influence the overall cost
escalation of chronic pain.2,49,64 Fromanepidemiological perspective,
chronic pain prevalence globally (2%-54%15,39,112,118) and in Canada
(6.5%-44%11,23,92,98,110) represents a high volume of people
impacted. From a behavioral perspective,2 overall cost amplification
occurs when this high prevalence ismultiplied by the high utilization of
health care resources (eg, hospital admissions, emergency de-
partment visits, and health practitioner encounters) by people with
chronic pain.31,39,44,58,113 From a needs perspective,2 people with
chronic pain are consistently measured to have higher chronic
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comorbidity prevalence (eg, mood disorder, cardiovascular disease,
and chronic pulmonary disease41,45,115) and higher odds of multi-
morbidity65 increasing the likelihood of frequent physician consulta-
tions.117 These 3 cost drivers (high prevalence, high per person health
care utilization, and multimorbidity) represent measurable indicators
for evaluating any public health policy or health care practice change.

Chronic pain advisory groups were struck in Canada in 2019 to
survey how pain is being managed and provide recommendations
for service improvement.42 An important first step is determining
baseline epidemiological and health care utilization statis-
tics.13,23,116 Other jurisdictions achieved this by analyzing data
sources such as surveys,31,107,113 electronic medical records,97

and administrative data sets.39,44,93,94,96 Health administrative
data, an economical data source with wide coverage, present
considerable potential to identify people with complex conditions
such as chronic pain, determine epidemiological distribution, and
quantify health care utilization in any jurisdiction.7,54 Consequently,
an algorithm to identify chronic pain cases in provincial health
administrative data was validated30 and used to calculate pro-
vincial incidence and prevalence (Foley HE, Knight JC, Ploughman
M, Asghari S, Audas R, unpublished data, November 2020). This
study sought to characterize and compare chronic pain–identified
members to non-chronic pain–identifiedmembers of the provincial
cohort with respect to comorbidity prevalence and 2009/2010
publicly funded health care utilization. The study hypothesized that
being identified as having chronic pain would be (1) strongly
associated with being identified with other comorbid conditions
and (2) strongly associated with having higher publicly funded
health care resource utilization.

2. Methodology

2.1. Design, setting, and population cohort

A retrospective cohort study design using health administrative
data was performed in the province of Newfoundland and
Labrador (NL), Canada, which had a population of 516,729 in
2009.81 All residents identified as eligible for Medical Care Plan
(MCP) benefits for the 2009/2010 fiscal year (April-March) were
included in the provincial cohort, comprising approximately 98%
of the NL population for that year (Canadian Armed Forces
personnel, Royal Canadian Mounted Police members, and
international students were ineligible for benefits and, therefore,
excluded).99 Provincial cohort follow-up was based on MCP
eligibility status that is released once each fiscal year, rather than
birth/death or migration. Thus, physician visits and hospital
admissions for each provincial cohort member were followed for
1 fiscal year from April 1, 2009, to March 31, 2010, with no
assumed loss to follow-up.

2.2. Health administrative data sources

Each province and territory in Canada administers universal health
plans that covermost hospital and physician services to nearly all of
their residents.16 Fee-for-service is one of 2methods typically used
by provincial/territorial governments to remunerate for physician
services (the other is alternate payment plan, such as salary, that
does not have record-level information systematically captured in
NL).17 The health administrative data generated from fee-for-
service physician claims and hospital discharge abstracts are used
to extract annual population-based estimates on distribution,
trends, anddirect health care costs of variousmedical conditions in
Canada.88 The 3 administrative data sources used in this study
were previously described (summarized in Table S1,

supplementary digital content, available at http://links.lww.com/
PAIN/B331).1,30 The data from all 3 data sets were organized
through each resident’s unique health insurance number.1,78 The
data sources were (1) the MCP Fee-for-Service Physicians Claims
Database File to identify cases of chronic pain, identify cases of
comorbid conditions, and determine the number and type of
physician service visits per person; (2) the Provincial Discharge
Abstract Database (PDAD), the NL component of the Canadian
Institute of Health Information national Discharge Abstracts
Database, to identify cases of comorbid conditions and to
determine admissions per person (number, type, and most
responsible reason); and (3) the MCP Beneficiary Registration
Database to determine benefits eligibility and demographics of the
provincial cohort. All required record-level administrative data from
January 1, 1999, to March 31, 2010 (the latest available data at the
time of study initiation), were obtained from these data sets.

The MCP Claims File and PDAD data are regularly used for
research and surveillance of multiple injuries and disease
states.88 Data in the MCP Claims File are considered complete
because of its collection for service remuneration.77 Rigorous
quality control procedures are applied to the PDAD on an annual
basis.53,76,77 TheMCPBeneficiary Database hasminimalmissing
data (missing residential data on 0.1% of the cohort members
and missing age/sex data on 1 cohort member) because of
regular checks made by the administrators that ensure com-
pleteness and accuracy of information.79

2.3. Data linkage

The MCP Claims File, the PDAD, and the MCP Beneficiary
Database are held at the NL Centre for Health Information. The
health insurance numbers (MCP numbers) of the provincial
population cohort were linked to the MCP Beneficiary File, the
PDAD, and the MCP Claims File. Analysts at the NL Centre for
Health Information performed all data extraction, linkage, clean-
ing, and deidentification before provision of the linked data set to
the research team for analysis.

2.4. Chronic pain case identification

The exposure of interest in this study was the presence of chronic
pain as defined by a validated health administrative data algorithm
(Chronic Pain Algorithm) applied to the MCP Claims File for the
1999 to 2009 fiscal years.30 The Chronic Pain Algorithm identifies
chronic pain cases from residents attending fee-for-service
physician encounters for pain-related conditions in NL. Develop-
ment and validation of the Chronic Pain Algorithm were previously
described and had 70.3% sensitivity, 66.8% specificity, 40.8%
positive predictive value, and 87.4% negative predictive value
when validated against a primary care electronic medical records
data audit of an NL general population sample.30 Assessing the
strength of association between NL health administrative data-
derived variables and the presence of chronic pain as defined by
the Chronic Pain Algorithm was considered an appropriate use of
the Algorithm. The Chronic Pain Algorithm was defined as (1) a
single claim date with an anesthesiologist recording a chronic
pain–related provincial MCP procedure billing code (Table S2,
supplementary digital content, available at http://links.lww.com/
PAIN/B331) OR (2) 5 or more claim dates with any physician
recording any pain-related diagnostic code (Table S3, supplemen-
tary digital content, available at http://links.lww.com/PAIN/B331) in
a 5-year periodwithmore than 183 days separating at least 2 pain-
related claim dates.30
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Since a prevalence-based approach was used in this
study,26,44 all provincial cohort members identified by the Chronic
Pain Algorithm from 1999 to 2009 was counted as a chronic pain
case and formed the Chronic Pain Group (CPG). All members of
the provincial cohort not identified by the Chronic Pain Algorithm
from 1999 to 2009 formed the No Chronic Pain Group (NCPG).

2.5. Independent variables

2.5.1. Demographics

Information regarding sex, age, regional health authority, and
rural/urban residential classification was obtained for the 2009/
2010 fiscal year from the MCP Beneficiary file. Sex classification
(male/female) was determined by the cohort member’s registra-
tion in the MCP Beneficiary file. Age as of September 1, 2009,
was classified into 4 categorical age groups representing children
and youth (0-24 years), young adults (25-44 years), older adults
(45-64 years), and seniors (65 years and older). There were 4
health authority regions of residence, and the Department of
Health and Community Services of the NL Government defined
the catchment area for each. They were the Eastern, Central,
Western, and Labrador-Grenfell Regional Health Authorities. For
the purposes of this study, individuals were considered to have an
urban residential location if their community of residence had a
population of 4000 or more people in the 2011 Statistics Canada
Census, while those from communities with less than 4000
people were considered rural. A cutoff of 4000was used because
it better represented community level access to health services in
NL compared with the Statistics Canada population centre cutoff
of 1000 or census agglomeration cutoff of 10,000.24,103

2.5.2. Comorbid conditions

The presence of mental illness, mood and anxiety disorders,
hypertension, diabetes, ischemic heart disease, chronic obstruc-
tive pulmonary disease, asthma, heart failure, acute myocardial
infarction, stroke, hip fracture, epilepsy, dementia, Parkinsonism,
and multiple sclerosis was determined by applying the Canadian
Chronic Disease Surveillance System (CCDSS) administrative
data case definitions to the cohort’s 1999 to 2009 MCP Claims
File and PDAD data (summarized in Table S4, supplementary
digital content, available at http://links.lww.com/PAIN/B331).87

These 15 case definitions are coding algorithms used by the
Public Health Agency of Canada to provide annual federal and
provincial/territorial estimates on chronic disease distribution for
health care resource and policy planning.88 These chronic
disease case definitions were chosen for this study because, at
the time of data analysis initiation, they were 15 of 22 case
definitions validated for use in claims and discharge abstract data
in the Canadian provinces (including NL) that were known to be
associated with chronic pain and had diagnostic codes not
included in the chronic pain case definition.60,88 TheCCDSScase
definitions for mental illness and mood and anxiety disorders
annually identify individuals who used health services for but are
not necessarily diagnosed with these mental health conditions.4

Comorbid condition case status for mental illness and mood and
anxiety disorders for the purposes of this study was defined as
any provincial cohort member identified by the corresponding
CCDSS case definition within the 1999 to 2009 data period. The
presence of cancer as another comorbid condition related to
chronic pain was determined by the recording of 1 ormore entries
in any 1 or more of the 16 allowable diagnostic codes per
admission in the PDAD of 1 or more cancer International

Classification of Disease—10th Revision (Canadian) (ICD-10-
CA) diagnostic codes124 published by the Public Health Agency
of Canada.

Since all Public Health Agency of Canada codes and coding
algorithms are published on the public domain of the Government
of Canada website,87,124 permission was not required to use
them for noncommercial activities as long as the Public Health
Agency of Canada source was cited (personal communication).
Comorbid case status was determined before the health care
utilization observation period of the 2009/2010 fiscal year to
evaluate its impact on health care utilization. Since a prevalence-
based approach was used for this study,26,44 all cohort members
identified by the CCDSS case definitions from 1999 to 2009 were
counted as a comorbid condition case.

2.6. Dependent variables

2.6.1. Physician claims–related health care utilization

TheMCPClaims File data for the provincial cohort were searched
for all visits made from April 1, 2009, to March 31, 2010. For the
purposes of this study, a visit was defined as any assessment,
intervention, or procedure billed to the MCP by a fee-for-service
physician in NL. Frequency of visits by physician type was
captured based on the physician specialty code and was
classified as (1) family physician only and (2) specialist only (those
not identified as a family physician). Frequency of visits by reason
for encounter was captured based on the associated Interna-
tional Classification of Disease—9th Revision (ICD-9) diagnostic
code and was classified as (1) all-cause, and (2) pain-related
(Table S3, supplementary digital content, available at http://links.
lww.com/PAIN/B331). The diagnostic codes used to classify a
visit as pain- vs non-pain-related were validated as part of the
Chronic Pain Algorithm.30 Frequency of diagnostic imaging visits
was captured based on MCP Provincial Procedure Billing Codes
(Table S5, supplementary digital content, available at http://links.
lww.com/PAIN/B331) and was classified as (1) general radio-
graph, (2) computed tomography scan, and (3) magnetic
resonance imaging scan.

2.6.2. Hospital admission–related health care utilization

The PDAD for the provincial cohort was searched for all hospital
admissions occurring from April 1, 2009, to March 31, 2010.
Frequency of admissions by service type was captured and was
classified as (1) day surgery admission (defined as the admission
and discharge dates being the same day indicating no overnight
stay) and (2) inpatient admission (defined as the admission and
discharge dates not being on the same day indicating an
overnight stay of at least 1 night). Frequency of admissions by
most responsible diagnosis (ie, reason for admission) was
captured based on the associated ICD-9 (up to March 31, 2001)
or ICD-10-CA (April 1, 2001, and later) diagnostic code and was
classified as (1) all-cause or (2) pain-related (Table S3,
supplementary digital content, available at http://links.lww.
com/PAIN/B331). The diagnostic codes used to classify a visit
as pain- vs non-pain-related were validated as part of the
Chronic Pain Algorithm.30

2.7. Analysis

The 2009/2010 fiscal year characteristics for the CPG and the
NCPG were described by calculating mean and SD for age,
and frequency and percentage for age group, sex, regional
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health authority, and rural/urban residential location strata.
Frequency and percentage for 7 pain condition categories
(other conditions associated with chronic pain, arthritis and
musculoskeletal pain, back and neck pain, headaches,
musculoskeletal trauma and related conditions, painful neu-
ropathy, and bone disorders) were calculated for the CPG and
the NCPG. Pain condition case status was determined by an
individual having at least 1 visit in theMCPClaims File data or at
least 1 hospitalization in the PDAD (all 16 allowable diagnostic
codes per admission considered) with a diagnosis from the
pain condition diagnostic code grouping (Table S3, supple-
mentary digital content, available at http://links.lww.com/
PAIN/B331) from 1999 to 2010. Cohort members could be
counted as a case for multiple pain condition categories. The
diagnostic code groupings used to identify a case in each pain
condition category were informed by the
literature,5,8,10,35,39,40,55–57,63,86,100,109,125 used for descrip-
tive purposes only, and comprise pain-related diagnostic
codes validated as part of the Chronic Pain Algorithm.30

However, the diagnostic code groupings did not undergo a
specific validation process. Between-group differences were
tested using the t test for mean age and the chi-squared test
for categorical variable proportions (statistical significance
defined as P , 0.05).

Prevalence of each comorbid condition in the CPG and the
NCPG was calculated. Prevalence of being in the CPG for
comorbid condition cases and noncases was calculated.
Since chronic pain and comorbid condition case status was
determined by March 31, 2009, the unadjusted odds ratio
(95% confidence interval [CI]) between the CPG and the NCPG
was calculated and reported for each comorbid condition.
Each odds ratio was adjusted for the covariates of sex, regional
health authority, and rural/urban residential location using a
logistic regression model. Age group was not included as a
covariate in the logistic regression because of collinearity with
the case status of several comorbid conditions (age was an
algorithm inclusion/exclusion criterion for several comorbid
conditions. See Table S4, supplementary digital content,
available at http://links.lww.com/PAIN/B331). The number of
comorbid conditions was classified into groupings of 0, 1, 2, or
3 or more. Since the codes for the use of health services for
mood and anxiety disorders coding algorithm were included in
the codes for the use of health services for mental illness
coding algorithm, mood and anxiety disorders were not
counted as a separate comorbid condition for the purpose of
these groupings.4,87 Odds of having 1, 2, or 3 or more
comorbid conditions and the unadjusted odds ratio (95% CI)
between the CPG and the NCPG were calculated and
reported. Each odds ratio was adjusted for the covariates of
sex, regional health authority, and rural/urban residential
location using a logistic regression model.

Risks of having a physician visit, a diagnostic imaging visit,
and a hospital admission and the unadjusted relative risk ratio
(95%CI) between the CPG and the NCPGwere calculated and
reported. The dependent variable was binary (yes/no);
therefore, each relative risk ratio was adjusted for the
covariates of age group, sex, regional health authority, rural/
urban residential location, and comorbid condition grouping
using a robust Poisson regression model with log link function
of the generalized linear model family (determined to be
superior to the log binomial regression model in providing
unbiased estimates of relative risk ratios).20 Statistical signif-
icance was defined by P , 0.05 that being in the CPG was

predictive of risk of using each health service as measured by
the relative risk ratio while controlling for the measured
covariates.

The mean rates of physician visits, diagnostic imaging visits,
and hospital admissions per 100 person-years and the
unadjusted rate ratio (95% CI) between the CPG and the
NCPG in 2009/2010 were calculated and reported. Each rate
ratio was adjusted for the covariates of age group, sex,
regional health authority, rural/urban residential location, and
comorbid condition grouping using a negative binomial
regression model of the generalized linear model family. It
was considered the most parsimonious model with good
performance when assessed for predicted vs observed
probabilities of each dependent variable count value.62,84

The negative binomial model performed superior to the
Poisson and zero-inflated Poisson models and closely
comparable/superior to the zero-inflated negative binomial
model. Statistical significance was defined by P , 0.05 that
being in the CPG was predictive of the mean annual rates of
visits and admissions per 100 person-years as measured by
the rate ratio while controlling for the measured covariates.

The categorical covariates for the regression analyses were
age group (reference category: 0-24 years), sex (reference
category: male), regional health authority (reference category:
Eastern Regional Health Authority), rural/urban residential
location (reference category: urban), and comorbid condition
grouping (reference category: 0 comorbid conditions). Cohort
members with missing age, sex, regional health authority, or
rural/urban category data were omitted from the regression
models.

Statistical Package for Social Sciences version 25 by IBM
and StataIC16 by StataCorp were used for the data analysis.

2.8. Ethics approval and consent to participate

The Health Research Ethics Board of the Health Research Ethics
Authority of NL provided full approval of the study protocol (HREB
Ref#2017.273). The Secondary Uses Committee of the NL
Centre for Health Information and the Research Proposals
Approval Committee of the Eastern Regional Health Authority
also reviewed and approved the study protocol after Health
Research Ethics Board approval. Since the health administrative
data analyzed were part of routine data collection and normal
operations of the NL Centre for Health Information, and the data
were then deidentified, individual patient and/or NL resident
consent was not required.

3. Results

3.1. Provincial cohort characteristics

The provincial cohort comprised 504,693 people (or 97.7% of
the 2009 Census Canada reported NL population81) with a
mean (SD) age of 42.4 (21.1) years, and of which 50.9% were
female, 24.2% were 24 years or younger, 15.4% were 65 years
or older, 55.1% lived in urban locations, and 58.9% lived in the
Eastern Regional Health Authority catchment area. With
respect to health care utilization, each member of the
provincial cohort was followed from April 1, 2009, to March
31, 2010, for a total of 504,693 person-years and no assumed
loss to follow-up. The CPG comprised 184,580 people or
36.6% of the provincial cohort (Table 1). Proportions in the
female, 45 years and older age groups, urban residential
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location, Eastern Regional Health Authority residential loca-
tion, and each pain condition group stratum were all
significantly higher in the CPG compared with the NCPG (P-
value , 0.001 for all comparisons). The mean age was
significantly higher at 50.8 years (18.1 years SD) in the CPG vs
37.5 years (21.1 years SD) in the NCPG (P-value , 0.001).
Increasing proportions with increasing age in both sexes was
evident when prevalent chronic pain proportions in the
provincial cohort was further stratified by age and sex (Table
S6, supplementary digital content, available at http://links.
lww.com/PAIN/B331). The proportions of prevalent chronic
pain cases in females vs males diverged at the 18 to 24 years’
age group (with higher proportions in females) that continued
with increasing age.

3.2. Comorbid conditions

The prevalence of each comorbid condition as identified at any
time from 1999 to 2009 by the CCDSS case definitions was
significantly higher in the CPG than in the NCPG (Fig. 1). The
prevalence of being in the CPG was significantly higher for cases

compared with noncases of each comorbid condition (Fig. 2).
The odds of having each comorbid condition were significantly
higher for the CPG compared with the NCPG as determined by
the adjusted odds ratio (95% CI) (Table 2). The adjusted odds
ratio ranged from 1.40 (95% CI: 1.36-1.43) to 4.27 (95% CI:
3.55-5.14).

An estimated 74.7% of the CPG were identified to have at
least 1 comorbid condition between 1999 and 2009, and
16.9% were identified to have at least 3 comorbid conditions.
The CPGmembers were identified to have a mean (SD) of 1.41
(1.30) comorbid conditions (range 0-10), compared with the
NCPG members who were identified to have a mean (SD) of
0.58 (0.93) comorbid conditions (range 0-9). The likelihood of
being identified as having 1, 2, or 3 or more comorbid
conditions was significantly higher in the CPG than in the
NCPG as determined by the adjusted odds ratio. The adjusted
odds ratio between the CPG and the NCPG of having 1
comorbid condition from 1999 to 2009 was 1.56 (95% CI:
1.54-1.58), of having 2 comorbid conditions was 2.87 (95%CI:
2.83-2.93), and of having 3 or more comorbid conditions was
4.25 (95% CI: 4.16-4.34).

Table 1

2009/2010 characteristics of provincial cohort in Newfoundland and Labrador, Canada (N 5 504,693).

Demographic characteristics Chronic Pain Group* No Chronic Pain Group* P†

Ngroup 5 184,580 Ngroup 5 320,113

N (% of Ngroup) N (% of Ngroup)

Age group

0-24 y 17,353 (9.4) 104,433 (32.6) ,0.001

25-44 y 46,937 (25.4) 93,326 (29.2) ,0.001

45-64 y 78,930 (42.8) 86,112 (26.9) ,0.001

65 years and older 41,360 (22.4) 36,241 (11.3) ,0.001

Missing category data 1

Sex

Female 110,024 (59.6) 146,742 (45.8) ,0.001

Male 74,556 (40.4) 173,370 (54.2) ,0.001

Missing category data 1

Rural/urban‡

Urban 109,202 (59.2) 168,720 (52.7) ,0.001

Rural 75,258 (40.8) 151,193 (47.2) ,0.001

Missing category data 120 (0.1) 200 (0.1)

Regional health authority§

Eastern 122,433 (66.4) 174,681 (54.6) ,0.001

Central 33,033 (17.9) 60,766 (19.0) ,0.001

Western 25,701 (13.9) 53,429 (16.7) ,0.001

Labrador-Grenfell 3293 (1.8) 31,037 (9.7) ,0.001

Missing category data 120 (0.1) 200 (0.1)

Pain condition category‖

Other conditions associated with chronic pain 165,674 (89.8) 138,976 (43.4) ,0.001

Musculoskeletal/arthritis 147,211 (79.8) 89,511 (28.0) ,0.001

Back/neck 124,385 (67.4) 62,762 (19.6) ,0.001

Headaches 94,183 (51.0) 54,618 (17.1) ,0.001

Musculoskeletal trauma 56,633 (30.7) 31,276 (9.8) ,0.001

Neuropathic 50,496 (27.4) 22,323 (7.0) ,0.001

Bone disorders 21,885 (11.9) 7535 (2.4) ,0.001

* Selection by the Chronic Pain Algorithm applied to 1999 to 2009 provincial cohort NL MCP Fee-for-Service Physician Claims File data determined Chronic Pain Group or No Chronic Pain Group membership. The Chronic Pain

Algorithm was defined as (1) a single encounter date with an anesthesiologist recording a chronic pain-related provincial MCP procedure billing code (Table S2, supplementary digital content, available at http://links.lww.com/

PAIN/B331) OR (2) 5 or more encounter dates with any physician recording any pain-related diagnostic code (Table S3, supplementary digital content, available at http://links.lww.com/PAIN/B331) in a 5-year period with more

than 183 days separating at least 2 pain-related encounter dates.

† Statistical significance was defined as P , 0.05 through the x2 test.

‡ Urban residential location was defined by the community of residence having a population of 4000 or more people in the 2011 Statistics Canada Census, while communities with less than 4000 people were considered rural.

§ Regional health authority residential classification was defined by the community of residence being in 1 of 4 of the NL Department of Health and Community Services-defined regions.

‖ Inclusion in the pain condition group was defined as an individual having at least 1 encounter in the MCP Claims File data or at least 1 admission in the Provincial Discharge Abstract Data (any one of the 16 allowable diagnostic

codes per admission) recording a diagnosis from the pain condition diagnostic code grouping (Table S3, supplementary digital content, available at http://links.lww.com/PAIN/B331) from 1999 to 2010 (cohort members could

be counted as a case for more than 1 pain condition category).

MCP, Medical Care Plan; N, total population of group; n, number selected in stratum; NL, Newfoundland and Labrador.
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3.3. Health care utilization

In the 2009/2010 fiscal year, 73.0% (95% CI: 72.9%-73.2%) of
the overall provincial cohort had at least 1 family physician visit,
58.3% (95% CI: 58.1%-58.4%) had at least 1 specialist visit,

37.3% (95% CI: 37.2%-37.5%) had at least 1 general radiograph
assessment visit, 9.3% (95% CI: 9.2%-9.4%) had at least 1
computed tomography scan visit, and 2.2% (95% CI: 2.2%-
2.3%) had at least 1magnetic resonance imaging scan visit. In the
2009/2010 fiscal year, 11.0% (95% CI: 10.9%-11.1%) of the
provincial cohort had at least 1 day surgery admission and 7.1%
(95% CI: 7.1%-7.2%) had at least 1 inpatient admission.

As determined by the adjusted relative risk ratio, there was a
significantly higher likelihood (Table 3) in 2009/2010 of CPG
members than NCPG members to have a physician visit (94.6%
[95% CI: 94.5%-94.7%] vs 74.5% [95% CI: 74.3%-74.6%],
adjusted relative risk ratio: 1.12 [95% CI: 1.12-1.13]), a diagnostic
imaging visit (62.5% [95% CI: 62.3%-62.7%] vs 35.0% [95% CI:
34.8%-35.1%], adjusted relative risk ratio: 1.41 [95% CI: 1.40-
1.42]), or a hospital admission (23.0% [95% CI: 22.8%-23.1%] vs
12.7% [95% CI: 12.6%-12.8%], adjusted relative risk ratio: 1.40
[95% CI: 1.38-1.42]). The relative risk ratio for visits (2.14 [95% CI:
2.12-2.16]) and admissions (3.07 [95% CI: 2.92-3.23]) for pain-
related conditions (based on the diagnostic code associated with
the visit or admission being classified as pain-related [Table S3,
supplementary digital content, available at http://links.lww.com/
PAIN/B331]) between CPG members and NCPG members was
higher than the relative risk ratio for all-cause visits (1.12 [95% CI:
1.12-1.13]) and admissions (1.40 [95% CI: 1.38-1.42]).

In 2009/2010, the mean all-cause visit rates per 100 person-years
for the overall provincial cohort was 478 (95% CI: 476-480) family
physician visits, 418 (95% CI: 415-420) specialist visits, 92 (95% CI:
91-92) general radiograph assessment visits, 21 (95% CI: 21-21)
computed tomography scan visits, and 6 (95% CI: 6-6) magnetic
resonance imaging visits. The mean all-cause admission rates per
100 person-years in 2009/2010 for the overall provincial cohort were
15 (95% CI: 15-15) day surgery admissions and 10 (95% CI: 10-10)
inpatient admissions. Pain-related visits/admissions comprised

Figure 1. Comorbid condition prevalence by chronic pain case status in
Newfoundland and Labrador, Canada. X-axis: estimated prevalence of each
comorbid condition in the Chronic Pain Group and No Chronic Pain Group (as
determined by the Chronic Pain Algorithm). Y-axis: comorbid conditions (as
determined by the Canadian Chronic Disease Surveillance System case
definitions).

Figure 2. Chronic Pain Group proportion by comorbid condition case status in Newfoundland and Labrador, Canada. X-axis: estimated percentage of the cases
and noncases of each comorbid condition that was identified by the Chronic Pain Algorithm. Y-axis: comorbid conditions (as determined by the Canadian Chronic
Disease Surveillance System case definitions).
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17.4%of all family physician visits, 6.9% of all specialist visits, 9.9% of
all day surgery admissions, and 7.6% of all inpatient admissions.

In 2009/2010, 58.8% of all physician visits, 57.6% of all
diagnostic imaging visits, and 54.2% of all hospital admissions
were attributed to the CPG. Proportion of all visits/admissions
attributed to pain-related conditions was higher for the CPG
compared with the NCPG, comprising 21.5% vs 11.6% of all per
group family physician visits, 8.7% vs 4.4% of all per group
specialist visits, 13.1% vs 5.6% of all per group day surgery
admissions, and 10.4% vs 4.9% of all per group inpatient
admissions.

As determined by the adjusted rate ratio, themean all-cause rates
per100person-years (Table4) in 2009/2010weresignificantly higher
for theCPGcomparedwith theNCPG for physician visits (1440 [95%
CI: 1432-1448] vs 582 [95% CI: 579-584], adjusted rate ratio: 1.63
[95% CI: 1.62-1.65]), diagnostic imaging visits (260 [95% CI: 258-
262] vs 110 [95% CI: 109-111], adjusted rate ratio: 1.64 [95% CI:
1.62-1.66]), and hospital admissions (36 [95%CI: 36-37] vs 18 [95%
CI: 18-18], adjusted rate ratio: 1.50 [95% CI: 1.47-1.52]). The
adjusted rate ratio of physician visits (3.28 [95% CI: 3.24-3.32]) and
admissions (3.72 [95% CI: 3.52-3.93]) for pain-related conditions
between CPG members and NCPG members was higher than the
adjusted rate ratio for all-cause physician visits (1.63 [95% CI: 1.62-
1.65]) and admissions (1.50 [95% CI: 1.47-1.52]).

4. Discussion

The Chronic Pain Algorithm performed comparably with
previous chronic pain survey case definitions by identifying
(1) 36.6% prevalent chronic pain cases in the NL, Canada,
provincial cohort (Canadian surveys reported 11%-44%

prevalence),11,14,23,72,98,111 (2) higher chronic pain propor-
tions in females (Canadian surveys reported 13%-66.7%
prevalence) vs males (Canadian surveys reported 8%-57.1%
prevalence),14,68,91,92,98,101 and (3) increasing chronic pain
proportions with increasing age (Canadian and global surveys
reported similar observations).11,14,23,52,73,85,98,101,108,111

Population-based chronic pain comparator groups were
identified using this validated algorithm applied to NL
province-level health administrative data sets,30 and chronic
comorbidity prevalence and 2009/2010 hospital and fee-for-
service physician utilization were quantified generating 3 main
findings. First, the CPG accounted for significantly higher total
utilization of publicly funded physician visits (58.8%), di-
agnostic imaging visits (57.6%), and hospital admissions
(54.2%). Second, even after controlling for potential con-
founding variables, the CPG had about 2 to 4 times the odds of
having comorbid chronic conditions, most notably mental
health, cardiovascular, and neurodegenerative conditions.
Finally, physician visits and hospital admissions for pain-
related conditions formed an unexpectedly small percentage
of the total measured utilization even for the CPG.

4.1. Chronic pain and excess health care utilization

When adjusting for demographics and comorbid conditions, the
CPG had a 24% to 113% higher rate of observed health service
use in 2009/2010 than theNCPG. CPGmembers had particularly
high usage of expensive services, such as specialist assess-
ments, hospital admissions, and specialized imaging tests.64,90

Although exact comparisons to other studies were not possi-
ble,9,44,49,50,59,113 this study adds to the body of knowledge that

Table 2

Association between comorbid conditions* and chronic pain† in Newfoundland and Labrador, Canada.

Comorbid condition Unadjusted odds ratio (95% CI) Adjusted‡ odds ratio (95% CI) P§

All mental illness 4.05 (4.00-4.10) 3.62 (3.58-3.67) ,0.001

Mood/anxiety disorders 3.96 (3.91-4.02) 3.51 (3.46-3.56) ,0.001

Hypertension 3.40 (3.36-3.45) 3.25 (3.21-3.30) ,0.001

Diabetes 2.31 (2.26-2.35) 2.35 (2.30-2.40) ,0.001

Ischeamic heart disease 2.89 (2.83-2.96) 3.20 (3.12-3.29) ,0.001

Chronic obstructive pulmonary disease 3.53 (3.43-3.63) 3.67 (3.57-3.78) ,0.001

Asthma 1.53 (1.50-1.57) 1.40 (1.36-1.43) ,0.001

Cancer 2.71 (2.62-2.80) 2.75 (2.65-2.84) ,0.001

Heart failure 2.66 (2.56-2.76) 3.15 (3.02-3.27) ,0.001

Acute myocardial infarction 2.04 (1.95-2.13) 2.31 (2.20-2.41) ,0.001

Stroke 3.11 (2.94-3.29) 3.30 (3.12-3.50) ,0.001

Hip fracture 3.76 (3.41-4.15) 3.31 (3.00-3.66) ,0.001

Epilepsy 2.21 (2.03-2.41) 2.27 (2.08-2.48) ,0.001

Dementia 3.14 (2.84-3.47) 2.89 (2.61-3.20) ,0.001

Parkinsonism 3.96 (3.31-4.74) 4.27 (3.55-5.14) ,0.001

Multiple sclerosis 4.10 (3.33-5.04) 4.00 (3.22-4.95) ,0.001

* Selection by the corresponding Canadian Chronic Disease Surveillance System case definition (Table S4, supplementary digital content, available at http://links.lww.com/PAIN/B331) applied to the 1999 to 2009 provincial

cohort NL MCP Fee-for-Service Physician Claims File and Provincial Discharge Abstract Data determined comorbid condition case status.

† Selection by the Chronic Pain Algorithm applied to 1999 to 2009 provincial cohort NL MCP Fee-for-Service Physician Claims File data determined chronic pain case status. The Chronic Pain Algorithm was defined as: (1) a

single encounter date with an anesthesiologist recording a chronic pain-related provincial MCP procedure billing code (Table S2, supplementary digital content, available at http://links.lww.com/PAIN/B331) OR (2) 5 or more

encounter dates with any physician recording any pain-related diagnostic code (Table S3, supplementary digital content, available at http://links.lww.com/PAIN/B331) in a 5-year period with more than 183 days separating at

least 2 pain-related encounter dates.

‡ Adjusted for sex, regional health authority, and rural/urban residential location using a logistic regression model.

§ Statistical significance was defined as P , 0.05.

CI, confidence interval; MCP, Medical Care Plan; NL, Newfoundland and Labrador.
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chronic pain presence is significantly associated with increased
health care utilization.44,58,59 Some cited factors contributing to
this excess service use include provider practice patterns, higher
pain-related interference, multimorbidity, prescribed opioid use,
and lower socioeconomic status,49,64,70,73,95many ofwhichwere
beyond the scope of this study’s data to investigate. Although
adequate chronic pain management may have necessitated the
increased family physician and specialized service visits,84 it is
possible that lack of satisfactory pain control and reduced quality
of life may have played a more significant role.74,84 Surveying
health service provision in NL to ensure coordinated chronic pain
management that focuses on self-management and reduced
pain-related interference may help foster more appropriate acute
and specialized health care utilization.42,64,84,104,113

4.2. Chronic pain and comorbid conditions

The aging demographics, high chronic disease rates, and poor
population health indicators in NL compared with other Canadian
jurisdictions highlight the importance of measuring the associa-
tion between chronic pain and comorbid conditions for the
purposes of public health initiatives and resource planning.25,80

CPG members had up to 4 times the odds of having any single
comorbid condition and 4 times the odds of having 3 or more
comorbid conditions than NCPGmembers. The findings from the
NL data support other studies describing the strong association
between chronic pain and other chronic diseases, despite varying
methods of case ascertainment and data sources.65,83,107

There is commonality in the complex biological, psychological,
social, cultural, and genetic processes involved in the development
of chronic comorbid conditions and chronic pain.33,37,46,115,116

Regardless of whether chronic pain was the primary or secondary
chronic disease diagnosis, its effect on stress levels, physical
activity, and overall quality of life negatively impacts a person’s
ability to maximize recovery and effectively manage chronic

disease in the long term.29,34,51,69,82 Concurrent management of
pain with chronic disease may help maximize clinical outcomes
and mitigate the negative effects on quality of life.27

4.3. Pain-related vs non-pain–related care

Only 15.6% of the physician claims and 12.1% of the hospital
admissions attributed to the CPG were for pain-related conditions
(previous studies also reported ,50% of encounters were for pain-
related reasons).96,121 Chronic pain has a strong association with
multicomorbidity. Chronic diseases—such as diabetes—necessitate
more frequent medical follow-up to monitor treatment effectiveness
(eg, medication or lifestyle changes) over time.6,9,64 Pain developing
secondary to some chronic diseases may represent disease
progression requiring more advanced care management, and
diagnostic codes accompanying claims may reflect clinical care of
theworsening disease rather than the pain related to it.27,55However,
delayed recognition of pain as the primary issue may result in a non-
pain-related diagnosis erroneously being recorded (and treated) as
the primary reason for the encounter/admission.97,102,113 People
experiencing pain conditions not recognized and adequately
managed by their health care providers may choose to self-
medicate using over-the-counter analgesics, including codeine
formulations, further contributing to hyperalgesia and pain chron-
ification.48,71 The discord in patient needs vs care providedmaydelay
appropriate pain treatment, prolong suffering, and influence higher
acute care service utilization.28,29,47 Examining the care/
administrative processes involved in this observation may foster
more effective individualized pain and chronic disease management
practices.

4.4. Strengths, limitations, and generalizability

There were 2 main strengths to this study. First, NL health
administrative data sources had wide coverage and regular data

Table 3

Risk to utilize health services in Newfoundland and Labrador, Canada, in 2009/2010.

Health service type Chronic Pain Group* No Chronic Pain Group* Unadjusted relative
risk ratio (95% CI)

Adjusted† relative risk
ratio (95% CI)

P‡

N 5 184,580 N 5 320,113

% risk (95% CI) % risk (95% CI)

All-cause reason

Any family physician visit 90.2 (90.1-90.4) 63.1 (63.0-63.3) 1.43 (1.42-1.43) 1.20 (1.20-1.21) ,0.001

Any specialist§ visit 75.9 (75.7-76.1) 48.1 (47.9-48.2) 1.58 (1.57-1.59) 1.28 (1.28-1.29) ,0.001

Any day surgery admission 16.3 (16.2-16.5) 8.0 (7.9-8.1) 2.05 (2.02-2.09) 1.55 (1.52-1.57) ,0.001

Any inpatient admission 9.3 (9.2-9.5) 5.9 (5.8-5.9) 1.59 (1.56-1.62) 1.20 (1.18-1.23) ,0.001

Pain-related reason‖

Any family physician visit 52.9 (52.7-53.1) 19.1 (19.0-19.3) 2.77 (2.74-2.79) 2.21 (2.19-2.23) ,0.001

Any specialist visit 16.1 (15.9-16.3) 4.2 (4.2-4.3) 3.81 (3.73-3.88) 2.74 (2.68-2.80) ,0.001

Any day surgery admission 1.9 (1.9-2.0) 0.5 (0.5-0.5) 4.03 (3.80-4.27) 3.24 (3.04-3.46) ,0.001

Any inpatient admission 1.3 (1.2-1.3) 0.4 (0.3-0.4) 3.65 (3.41-3.92) 2.89 (2.68-3.13) ,0.001

Diagnostic imaging

Any general radiograph assessment 53.2 (52.9-53.4) 28.2 (28.1-28.4) 1.88 (1.87-1.90) 1.46 (1.45-1.47) ,0.001

Any computed tomography scan 15.2 (15.1-15.4) 5.9 (5.8-5.9) 2.60 (2.55-2.65) 1.72 (1.69-1.76) ,0.001

Any magnetic resonance imaging scan 3.7 (3.6-3.8) 1.4 (1.3-1.4) 2.66 (2.57-2.77) 2.05 (1.96-2.14) ,0.001

* Selection by the Chronic Pain Algorithm applied to 1999 to 2009 provincial cohort NL MCP Fee-for-Service Physician Claims File data determined Chronic Pain Group or No Chronic Pain Group membership. The Chronic Pain

Algorithm was defined as (1) a single encounter date with an anesthesiologist recording a chronic pain-related provincial MCP procedure billing code (Table S2, supplementary digital content, available at http://links.lww.com/

PAIN/B331) OR (2) 5 or more encounter dates with any physician recording any pain-related diagnostic code (Table S3, supplementary digital content, available at http://links.lww.com/PAIN/B331) in a 5-year period with more

than 183 days separating at least 2 pain-related encounter dates.

† Adjusted for the covariates of age group, sex, regional health authority, rural/urban residential location, and number of comorbid conditions using a robust Poisson regression model with log link function.

‡ Statistical significance was defined as P , 0.05.

§ Specialist defined as any physician not identified as a family physician.

‖ Presence of a pain-related diagnostic code (Table S3, supplementary digital content, available at http://links.lww.com/PAIN/B331) with the physician claim or as the Most Responsible Reason for admission.

CI, confidence interval; MCP, Medical Care Plan; N, total number in group; NL, Newfoundland and Labrador.
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quality checks76,77 and were not subjected to the recall bias,
sampling errors, or low response rates that can plague survey
data.3,120 Second, the chronic pain and comorbid condition
coding algorithms were validated in the same data sets and were
subjected to the same data limitations increasing internal
reliability of results.30,60

There were 7 main limitations in this study. First, a chronic
limitation for secondary use of health administrative data is the
dependence of its data accuracy on entry at source.7,66,123

Second, nondifferential misclassification bias between the
chronic pain and the comorbid condition case definitions in the
NL claims data was present when assessing their strength of
association (potential coding errors, undiagnosed chronic con-
ditions, and 1 code entry per claim limit contributed to the
bias).1,7,61 Third, the strength of association between chronic
pain and comorbid conditions was, in part, influenced by medical
surveillance biaswhere regular health care encounters tomanage
1 condition increased the likelihood of identifying presence of
another.106 This strength of association was also possibly
influenced by age as a confounding variable (collinearity pre-
cluded its inclusion as a covariate). Fourth, the unavailability of
data collected from visits to pharmacies, emergency depart-
ments, salaried physicians, allied health professionals, and those
funded by third-party payers likely negatively impacted chronic
pain and comorbid condition case ascertainment and health care
utilization capture, particularly in rural and/or non-Eastern Re-
gional Health Authority areas.17,44,58,61,90 Fifth, bias may have
occurred in quantifying comorbidity presence and health care
utilization in prevalent vs incident chronic pain cases since longer
pain duration may be associated with more severe negative
health outcomes.58 Sixth, adjusting for the potential bias to the
chronic pain exposure measurement introduced by the Chronic
Pain Algorithm (potential overascertainment30) and the non–fee-
for-service physician data unavailability (potential underascertain-
ment61) would be complex and require access to variables and

data sets outside the scope and funding of this study.22,61

Therefore, the chronic pain disease burden measures presented
here should be interpreted with caution. Finally, subjective data
describing important factors impacting health care utilization,
such as self-reports of pain severity/interference,104 were not
captured by the administrative data sources.

The health care utilization rates reported in this study should not
be generalized to the Canadian population because of potential
differences in regional practice and remuneration patterns.17,119

Although assessing the strength of association between NL health
administrative data-derived variables and the presence of chronic
pain was considered an appropriate use of the Chronic Pain
Algorithm, its performance on selection accuracy testingprecluded
its utility in assessing causation (considering chronic pain as the
exposure or outcome).30 The comorbid condition presence and
health care utilization estimates provided are representative for the
NLpopulation up to the 2009/2010 fiscal year, whichwas the latest
available data at the study initiation. Given that patterns of disease
may have shifted in the past decade, this study provides a baseline
against which to compare future estimations using the presented
methodology. Future study is recommended to improve the validity
and utility of the Chronic Pain Algorithm by incorporating flexible
algorithms based on age- and/or condition-specific health service
use/codes, using a more restrictive diagnostic code list, and
validating the algorithm in non-NL population health administrative
data.7,30 Similarity in the structure of health service delivery and
physician claims/hospital discharge data sets across Canadian
jurisdictions increases the generalizability of the chronic pain/
chronic disease case ascertainment and health care utilization
quantification methods presented in this study.60,88

5. Conclusion

This study provides, for the first time in NL, estimates of comorbid
condition prevalence and publicly funded health care utilization of

Table 4

Health service utilization rates in Newfoundland and Labrador, Canada, in 2009/2010.

Health service type Chronic Pain Group* No Chronic Pain Group* Unadjusted rate
ratio (95% CI)

Adjusted† rate
ratio (95% CI)

P‡

N 5 184,580 N 5 320,113

Mean rate (95% CI) per
100 person-years

Mean rate (95% CI) per
100 person-years

All-cause reason

Family physician visits 770 (766-775) 309 (308-311) 2.49 (2.47-2.51) 1.71 (1.70-1.72) ,0.001

Specialist§ visits 669 (664-675) 272 (270-273) 2.46 (2.43-2.48) 1.57 (1.56-1.59) ,0.001

Day surgery admissions 23 (23-23) 10 (10-10) 2.32 (2.28-2.36) 1.68 (1.65-1.72) ,0.001

Inpatient admissions 13 (13-14) 8 (8-8) 1.71 (1.67-1.75) 1.24 (1.20-1.27) ,0.001

Pain-related reason‖

Family physician visits 166 (165-167) 36 (35-36) 4.64 (4.59-4.70) 3.34 (3.30-3.38) ,0.001

Specialist visits 58 (57-59) 12 (12-12) 4.83 (4.71-4.96) 3.12 (3.03-3.21) ,0.001

Day surgery admissions 3 (3-3) 0.6 (0.5-0.6) 5.39 (5.05-5.75) 4.17 (3.88-4.49) ,0.001

Inpatient admissions 1 (1-1) 0.4 (0.4-0.4) 3.64 (3.39-3.91) 2.94 (2.71-3.19) ,0.001

Diagnostic imaging

General radiograph assessment 145 (143-146) 61 (61-61) 2.37 (2.34-2.39) 1.71 (1.70-1.73) ,0.001

Computed tomography scans 34 (34-35) 13 (13-13) 2.60 (2.54-2.67) 1.68 (1.64-1.73) ,0.001

Magnetic resonance imaging scans 10 (10-10) 4 (4-4) 2.69 (2.55-2.84) 2.13 (2.01-2.26) ,0.001

* Selection by the Chronic Pain Algorithm applied to 1999 to 2009 provincial cohort NL MCP Fee-for-Service Physician Claims File data determined Chronic Pain Group or No Chronic Pain Group membership. The Chronic Pain

Algorithm was defined as (1) a single encounter date with an anesthesiologist recording a chronic pain-related provincial MCP procedure billing code (Table S2, supplementary digital content, available at http://links.lww.com/

PAIN/B331) OR (2) 5 or more encounter dates with any physician recording any pain-related diagnostic code (Table S3, supplementary digital content, available at http://links.lww.com/PAIN/B331) in a 5-year period with more

than 183 days separating at least 2 pain-related encounter dates.

† Adjusted for the covariates of age group, sex, regional health authority, rural/urban residential location, and number of comorbid conditions using a negative binomial regression model.

‡ Statistical significance was defined as P , 0.05.

§ Specialist defined as any physician not identified as a family physician.

‖ Presence of a pain-related diagnostic code (Table S3, supplementary digital content, available at http://links.lww.com/PAIN/B331) with the physician claim or as the Most Responsible Reason for admission.

CI, confidence interval; MCP, Medical Care Plan; NL, Newfoundland and Labrador.
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people identified as having chronic pain from health administra-
tive data. When controlling for measured confounders, being
identified as having chronic pain had modest to strong
association with having 1 or more chronic comorbid conditions,
and modest association with having higher utilization of publicly
funded physician, hospital, and diagnostic imaging services.
However, about 84% of physician and 88% of hospital care of
CPG members were for conditions not related to pain; a further
indication of the complexities to address when managing a
chronic pain condition. Deeper examination of the patient-level,
practitioner-level, and system-level factors driving higher health
care utilization by NL residents may foster more effective
personalized care of individuals with chronic conditions, including
pain.
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