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Introduction: The presence of multiple coexisting chronic pain (CP) conditions (eg, low-back 

pain and migraines) within patients has received little attention in literature. The goals of this 

observational longitudinal study were to determine the prevalence of coexisting CP conditions, 

identify the most frequent ones and patterns of coexistence, investigate the relationships among 

patients’ biopsychosocial characteristics and number of CP conditions, and determine the impact 

of coexisting CP conditions on treatment response.

Patients and methods: A total of 3,966 patients attending multidisciplinary pain-treatment 

centers who were enrolled in the Quebec Pain Registry were included. Patients completed self-

report and nurse-administered questionnaires before their first visit and 6 months later. Results 

were analyzed using descriptive statistics, factor and cluster analyses, negative binomials with 

log-link generalized linear models, and linear mixed-effect models.

Results: A third of patients reported coexisting CP conditions. No specific patterns of comor-

bidities emerged. The presence of coexisting CP conditions was associated with longer pain 

duration, older age, being female, and poorer quality of life. The presence of more than one CP 

condition did not have a clinically significant impact on treatment responses.

Discussion: The novelty of the study results relate to the heterogeneity that was found in the 

patterns of coexistence of CP conditions and the fact that having multiple CP conditions did not 

clinically impact treatment response. These results highlight the need for future research that 

examines causes of coexistence among CP conditions across the spectrum of CP, as opposed 

to focusing on specific conditions, and to examine whether multiple CP conditions impact on 

additional domains, such as treatment satisfaction. These results highlight the importance of 

studying the pathophysiological mechanisms underlying the development of coexisting CP 

conditions, in order eventually to prevent/minimize their occurrence and/or develop optimal 

treatment and management approaches.

Keywords: chronic pain, coexisting pain conditions, comorbidities, Quebec Pain Registry, 

cluster analysis

Introduction
Chronic pain (CP), defined as pain persisting for longer than normal/expected tissue-

healing time (3–6 months) or associated with a progressive nonmalignant disease,1,2 

is experienced by up to 20% of the population.3–5 Importantly, CP is now recognized 

as a disease entity and not merely a symptom of underlying diseases.6,7

Comorbidity between CP and other conditions, such as psychiatric conditions, has 

been well documented.8 The presence of comorbid conditions is important, as it has 
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been shown to increase health-care utilization and health-care 

costs and diminish health-related quality of life.9,10 Specific to 

pain comorbidities, patients with multiple pain sites or pain 

syndromes also report higher levels of anxiety and depres-

sive symptoms11,12 and make greater use of more health-care 

resources.13 However, research in the field of coexisting CP 

conditions remains scarce.10,14

Some studies have documented the prevalence of multiple 

pain sites. For example, in Picavet and Schouten’s survey, 

close to 20% of patients with CP reported pain symptoms in 

more than one body area.15 This does not suggest coexisting 

pain conditions, however, as some individual pain conditions 

(eg, fibromyalgia) are by definition present in multiple body 

sites. There is a lack of research documenting coexistence 

of comorbid pain conditions; most of the literature typically 

focuses on the prevalence of other pain conditions among 

patients presenting with an indexed pain condition.10 For 

example, research has shown that patients with low-back pain 

often experience coexisting musculoskeletal pain or neuro-

pathic pain problems11,16 and patients with irritable bowel 

syndrome are more likely also to suffer from fibromyalgia, 

back pain, or migraines.13

Studies examining patterns of coexisting pain condi-

tions are lacking, so the underlying mechanisms are poorly 

understood. Some specific mechanisms, such as a generalized 

vulnerability to develop CP or shared risk factors, have been 

proposed.14 Risk factors for CP, such as older age and being 

female,5,17 however, do not have a uniform impact on pain 

prevalence across diagnoses. For example, reviews on sex 

differences in pain concluded that this relationship is complex 

and not uniform across conditions.18–20 Similarly, the risk of 

developing some CP conditions is higher in younger age (eg, 

chronic postsurgical pain),21,22 whereas risk increases over 

time for other conditions (eg, fibromyalgia).23

It has been documented that the presence of comorbid 

physical or mental health conditions or symptoms has an 

important clinical impact, notably in terms of treatment 

responses.24,25 For example, a study examining a specific 

cluster of pain-related symptoms (sleep disturbances, pain, 

anxiety, depression, and low energy/fatigue) showed that a 

decreasing number of symptoms within that cluster were 

associated with increased functioning as a result of treat-

ment.24 In addition, it has been documented among patients 

suffering from temporomandibular pain that the presence of 

coexisting conditions was associated with poorer treatment 

response.25 Consistent with these findings, targeting multiple 

symptoms simultaneously may be a preferable treatment 

approach for CP patients compared to treating pain in isola-

tion. While these studies have been conducted in the context 

of CP and coexisting symptoms or diseases, no research 

documenting the prevalence and impact of coexisting CP 

conditions on treatment response among patients attending 

multidisciplinary pain treatment (MPT) clinics in tertiary 

care could be found. Given that patients in MPT clinics often 

receive treatment only for their most bothersome pain condi-

tion, it is important to understand whether the presence of 

other CP conditions impacts on treatment response.

In summary, no studies to our knowledge have examined 

prevalence and patterns of coexisting CP conditions among 

patients in tertiary care using precise diagnostic categories. 

This lack of knowledge contributes to a poor understanding 

of underlying mechanisms of coexisting CP conditions, and 

as such, additional research is needed in this field.

The objectives of this study were to determine the preva-

lence of coexisting CP conditions and identify the most fre-

quent coexisting pain conditions in patients attending MPT 

clinics, characterize patterns of co-occurrence, examine 

relationships among patients’ biopsychosocial characteristics 

and number of coexisting CP conditions, and determine the 

impact of coexisting CP conditions on treatment response.

Participants and methods
Participants
Study participants were a subgroup of patients enrolled in 

the Quebec Pain Registry (QPR; www.quebecpainregistry.

com) who provided written consent to use their QPR data 

for research purposes (91.4% of patients). The QPR is a 

large clinical administrative and research database that 

was implemented to monitor patients’ pain conditions over 

the course of treatment in one of four MPT centers in the 

province of Quebec (Canada).26 Patients enrolled in the QPR 

were aged 18 years and older, scheduled for a first visit at 

one of the participating centers, fluent in spoken and written 

French and/or English, and physically and cognitively able to 

complete questionnaires. Patients already enrolled in another 

registry (eg, fibromyalgia registry at one of the participat-

ing sites) were not approached. Treatment was not uniform 

across patients, and was tailored to individual conditions and 

needs, but could include pharmacological (eg, medications, 

injections, and blocks) and nonpharmacological (eg, phys-

iotherapy or psychotherapy) approaches. For the purpose of 

the present study, patients were selected if they were enrolled 

in the QPR between 2012 and 2014 (time frame for which 

information on current comorbidities are available), with at 
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least one pain diagnosis with pain duration greater than 3 

months, and had completed nurse-administered question-

naires prior to the first visit at the pain clinic.

Procedure
Institutional research-ethics boards of the Centre Hospital-

ier de l’Université de Montréal, McGill University Health 

Center, Centre Hospitalier de l’Université Laval, and the 

Hôtel-Dieu de Lévis approved the QPR project. QPR patients 

enrolled between 2012 and 2014 were asked to complete 

self-report questionnaires (Table 1) before their first visit 

at the MPT center (baseline patient-administered question-

naire) and 6  months later (6-month patient-administered 

questionnaire). These questionnaires assessed different 

pain and pain-related measures, including pain intensity, 

pain interference, and quality of life. Patient CP diagnoses 

were provided by the physicians of the pain clinic, who 

used a standardized grid of diagnoses in which codes were 

assigned based on pain location, type of condition, and/or 

suspected etiology. Physicians could enter more than one pain 

diagnosis, depending on the patient presentation and pain 

complaints.26 Clinical and medical data were also gathered 

by research nurses using a structured-interview protocol 

prior to patients’ first appointment at the MPT center (base-

line nurse-administered questionnaire) and 6 months later 

(6-month nurse-administered questionnaire). During these 

interviews, information regarding treatments, medications, 

and physical/mental comorbidities were collected.

Questionnaires and measures
Numeric Rating Scale for pain intensity
The Numeric Rating Scale (NRS)27 is a self-administered 

scale measuring pain intensity ranging from 0 (no pain at 

all) to 10 (worst possible pain). Psychometric properties of 

the NRS (in terms of reliability, validity, and sensitivity to 

change) are good to excellent.27 Participants were asked to 

rate their average pain intensity in the past 7 days.

Brief Pain Inventory 10
The Brief Pain Inventory (BPI)28,29 consists of items assessing 

pain location (body diagram), medications/treatments, four 

items measuring pain intensity, and seven items measuring 

pain interference. In this study, we administered a modified 

version of the pain-interference items. The original BPI con-

tains seven pain-interference items (activity, mood, mobility, 

normal work, relationship with others, sleep, and enjoyment 

in life), to which we added three items (self-care, recreational 

activities and social activities).30 These items assess the extent 

to which pain impacts on various aspects of daily living in 

the past 7 days on a scale from 0 (does not interfere) to 10 

(completely interferes). A total score composed of the aver-

age of each item score is created, with higher average score 

indicating greater pain interference. Research conducted 

among CP patients has shown that the BPI has good valid-

ity and sensitivity to change.31 The BPI has been translated 

into French using a forward–backward translation method.32

Short Form 12 Health Survey version 2
The Short Form 12 Health Survey version 233 assesses 

physical and mental health-related quality of life using 

a 12-question survey. Patients are asked for each item to 

select the statement that best describes their situation. The 

norm-based summary scores reflecting two different health 

domains, physical and mental health, based on the general US 

population, were computed and used in the analyses. Higher 

scores are indicative of a better quality of life. The survey 

has good test–retest reliability (r=0.76–0.89) and internal 

consistency (a=0.81–0.84).

Beck Depression Inventory 1
The Beck Depression Inventory-I (BDI-I)34,35 is a 21-item 

self-report scale measuring levels of depressive symptoms. 

Each question contains four different statements, and patients 

are asked to select the statement that best represents the way 

they are feeling. Each statement is assigned a score from 0 

to 3, and a total score is computed by summing all items. 

Higher scores are indicative of higher levels of depressive 

symptomatology. The BDI-I has adequate reliability and 

validity in various populations.36,37

Pain Catastrophizing Scale
The Pain Catastrophizing Scale38,39 is a 13-item Likert scale 

measuring ruminative processes, magnification, and help-

lessness thoughts related to pain experience. For each item, 

participants rate whether they engage in these thought pro-

cesses on a scale from 0 (not at all) to 4 (all the time). Higher 

total scores indicate higher levels of pain catastrophizing. 

The scale has satisfactory reliability, internal consistency, 

and validity.38,40,41

CP classification
As part of the QPR, physicians treating enrolled patients were 

required to use a specific diagnostic grid to provide informa-

tion on their patients’ pain conditions.26 This grid had three 

diagnostic levels: location of pain (eg, thoracic pain, upper-

limb pain, generalized pain syndrome), type of disorder 
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(eg, postmastectomy pain, fibromyalgia), and suspected 

etiology (eg, disk disorder, pain following chemotherapy/

radiotherapy).

New guidelines from the ICD11,42 currently in its beta 

version, propose a new classification for CP diseases (see 

Table 2). Using a hierarchical approach to classify pain 

conditions (eg, neuropathic pain following surgery classified 

primarily as postsurgical and posttraumatic pain and only 

secondarily as neuropathic pain), two of the authors (MGP 

and MAW) jointly reviewed all possible diagnoses on the 

QPR diagnostic grid and transferred them into ICD11 CP-

classification codes. Each pain-diagnosis code of the QPR 

was assigned to only one specific category in the ICD11 CP 

classification (primary pain classification), and secondary 

classifications were not taken into account.

In addition, the section of the baseline nurse-administered 

questionnaire devoted to the presence of medical comor-

bidities was reviewed. In this section, patients were asked 

to report on any other chronic health conditions they were 

facing. This section was reviewed to ensure that pain condi-

tions that had not been treated at the MPT center and as such 

might not have been entered as a pain diagnosis in the QPR 

by the treating physician were also captured in the analyses. 

As such, all reported chronic conditions were reviewed and 

classified into ICD11 codes using the transfer grid established 

by MGP and MAW.

Pain diagnoses for each patient were reviewed and dupli-

cated diagnoses discarded (eg, postthoracotomy and postsur-

gical pain in the thoracic region, facet lumbar pain, and disk 

low-back pain). Two levels of pain classifications were used in 

the analysis: general pain classes (eg, chronic primary pain) 

as well as specific pain categories (eg, widespread chronic 

primary pain, localized chronic primary pain).

Data analyses
Objective 1: prevalence of CP diagnoses and 
coexisting pain conditions
Descriptive statistics and c2 tests were used to examine the 

prevalence of each pain class and category as well as presence 

of comorbidities within and between classes and categories.

Objective 2: patterns of co-occurrence
In order to be included in subsequent analyses, each general 

pain class (eg, chronic neuropathic pain) required at least 5% 

of patients in the sample reporting one or more pain diagnoses 

within that category and specific pain categories (subgroups 

of the general pain classes, eg, chronic peripheral neuropathic 

pain) required at least 1% of patients in the sample reporting a 

pain diagnosis within that category. General pain classes and 

specific pain categories with prevalence inferior to 5% and 

1%, respectively, were excluded from subsequent analyses. 

A different cutoff was chosen for general pain classes and 

specific pain categories, since the number of diagnoses dif-

fered greatly (seven general pain classes vs 38 specific pain 

categories). It was not realistic to apply a minimum of 5% 

for the specific pain categories, given the sample size and 

number of specific pain categories.

Factor analysis
Parallel analysis on the polychoric correlation matrix of the 

specific pain categories (presence or absence of one or more 

pain diagnoses within each class) was used to determine the 

number of factors to retain. Specific pain categories were 

included in the factor analysis only if they had prevalence 

greater than 1% in the sample. Once the number of factors 

to retain was decided, maximum-likelihood factor analysis 

on the polychoric correlation matrix with varimax rotation 

was performed.

Cluster analysis
Partitioning cluster analysis was used to identify patient 

clusters that differed in terms of the specific pain catego-

ries with a prevalence of at least 1% in the sample. Cluster 

analysis was performed on the observations (patients), based 

on the number of diagnoses within each of the specific pain 

categories. Solutions ranging from two to 13 clusters were 

tested and evaluated based on 30 different indicators using 

the NbClust function in R: Calinski and Harabasz CH index, 

Duda index, Pseudot2 index, C-index, γ-index, Beale index, 

Cubic Clustering Criterion, Point biserial index, Gplus index, 

Davies and Bouldin index, Frey index, Hartigan index, 

τ-index, Ratkowsky index, Scott index, Marriot index, Ball 

index, trace of within-cluster pooled covariance matrix index, 

TraceW index, Friedman index, McClain index, Rubin index, 

KL index, Silhouette index, Gap index, D index, Dunn index, 

Hubert statistic, SD validity index, and SDbs validity index. 

The cluster with the highest number of indicators favoring 

this solution was retained. Once the number of clusters had 

been selected, partitioning around medoids was used to 

obtain the final cluster solution, and descriptive statistics 

were used to identify the specific pain categories associated 

with each cluster.

These two data-reduction techniques were selected 

because they allow for the examination of underlying mecha-

nisms that could explain the observed presence of coexisting 

conditions. While factor analysis allows for the examination 
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of underlying constructs or mechanisms, cluster analysis 

adopts a subgrouping approach to make sense of the data.43 

These two approaches were thus used complementarily to 

examine the patterns of coexisting pain conditions.

Objective 3: relationships among biopsychosocial 
characteristics and number of coexisting CP 
conditions
Negative binomials with log-link generalized linear models 

were run to test the significance of the association between 

each of the predictors and number of pain comorbidities 

(where 0 indicates the patient does not suffer from any pain 

comorbidity, and thus has only one CP diagnosis). This 

model was selected given the nominal characteristic of the 

dependent variable. A total of 11 models were run, one for 

each individual predictor (age, sex, disability status, educa-

tion level, pain duration, pain intensity, pain interference, 

depression, pain catastrophizing, and quality of life [physical 

and mental] at baseline). Predictors that were statistically 

significantly associated with number of CP comorbidities 

(P<0.05) were entered into a final multivariable generalized 

linear model. These specific predictors cover three relevant 

domains to measure in CP patients identified by IMMPACT:44 

pain, physical functioning, and emotional functioning.

Objective 4: impact of co-occurring CP conditions 
on treatment responses
Linear mixed-effect models were used to examine associa-

tions among number of pain diagnoses (categorized as 1, 2, 

or 3+ diagnoses) and pain intensity (model A), pain interfer-

ence (model B), physical health-related quality of life (model 

C), and mental health-related quality of life (model D) over 

the first 6 months (baseline and 6-month follow-up). The 

number of pain diagnoses was categorized, given the highly 

skewed distribution of that variable. For each model, time, 

number of diagnoses, and their interaction were entered as 

fixed factors, controlling for age and sex. Subjects and time 

were entered as random effects. Nonsignificant interactions 

were removed from the model. Effect sizes of associations 

(Cohen’s d)45 were also examined, given that significant 

testing in studies involving large samples like the present 

one can be misleading, because even small associations 

can reach statistical significance while clinically viewed as 

trivial and meaningless. Only differences reaching d≥0.5 

were considered meaningful and clinically important.46–48 

Linear mixed-effect models were used because they take 

into account both fixed and random effects and allow for the 

presence of missing data.43

All analyses were conducted in SPSS version 24 and 

R version 3.3.049 (cluster analysis using the Cluster50 and 

NbClust51 packages; factor analysis using the Paramap52 and 

Psych53 packages). Given that study participants were included 

if they had completed the baseline nurse-administered ques-

tionnaire, there were no missing data for the prevalence of 

descriptive comorbidity statistics, factor analysis or cluster 

analysis. For the generalized linear models and linear mixed 

models, no data-imputation methods were used.

Results
Sample characteristics
A final sample of 3,966 participants was retained for this 

study (see Figure 1). Descriptive statistics for the overall 

sample are reported in Table 1. Mean age of participants was 

53.39 (SD 14.7) years, and 57.5% were female, 60.1% mar-

ried, and 93.9% of European descent. Most participants had 

postsecondary education (55.8%), but only 21.3% and 8.7% 

were working full-time or part-time, respectively. Approxi-

mately a third (35%) were on temporary or permanent dis-

ability benefits. Participants had a median pain duration of 

3 years (mean ± SD 6.58±8.62) years and an average pain 

intensity of 6.63/10 (SD 1.98).

Objective 1: prevalence of CP diagnoses 
and co-occurring pain conditions
Two thirds of participants (67%) had only one pain condition, 

while 23.7%, 7.3%, 1.5%, and 0.5% of patients reported two, 

three, four, and five or more pain conditions, respectively. 

The median number of pain diagnoses was one (mean ± SD 

1.45±0.74). There was a significant sex difference in number 

of pain conditions, such that there were more females than 

males who had three or more pain syndromes (c2
3
=78.75, 

P<0.001). Younger participants were more likely to present 

only one pain condition compared to middle-aged and elderly 

participants (c2
6
=28.84, P<0.001). Although statistically 

significant, all effect sizes of these differences were small 

(j- or Cramér’s values <0.3). This suggests that these differ-

ences were not clinically meaningful. Descriptive statistics 

on pain and related measures are presented in Table 1 based 

on number of pain diagnoses.

Prevalence of ICD11 CP-classification general and spe-

cific categories are presented in Table 2. The most prevalent 

pain diagnostic class was chronic musculoskeletal pain 

(37.9%), followed by chronic neuropathic pain (32.2%), 

chronic primary pain (25.4%), and chronic postsurgical and 

posttraumatic pain (20.5%). The most prevalent specific 

diagnostic categories were peripheral neuropathic pain 
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Figure 1 Study flowchart.
Abbreviation: QPR, Quebec Pain Registry.

4,623 patients enrolled in QPR (July 2012 to October 2014) met eligibility
criteria and signed informed consent

657 patients did not complete
baseline nurse-administered
questionnaire

3,966 patients were included in this study

1,051 patients were lost to follow-up

935 new QPR procedure (not
offered a follow-up)

63 refused to further participate in
the QPR

27 could not be reached (eg,
moved)

12 were deceased

10 were waiting for a
neurostimulator

4 unknown reasons

60 patients did not complete baseline patient-
administered questionnaire

3,906 patients completed baseline patient-
administered questionnaire

828 patients did not complete 6-month patient-
administered questionnaire

2,087 patients completed 6-month patient-
administered questionnaire

2,711 patients completed 6-month nurse-
administered questionnaire

132 too long a delay

60 could not be reached
11 unable to complete questionnaires
1 refused to complete at this time

204 patients did not complete 6-month nurse-
administered questionnaire

754 too long a delay
37 unable to complete questionnaires

23 refused to complete at this time
14 questionnaires not returned

2,915 patients were available to complete the 6-month questionnaires

45 too long a delay

8 temporarily physically or cognitively
unable to complete questionnaires

5 questionnaires not returned
2 refused to complete at this time
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(26.9%) and chronic musculoskeletal pain from structural 

osteoarticular changes (21.6%). Chronic musculoskeletal 

pain, chronic cancer pain, chronic primary pain, and chronic 

headache and orofacial pain had the highest average number 

of pain diagnoses for patients with at least one diagnosis 

in these categories. Chronic cancer pain (76.5%), chronic 

headache and orofacial pain (63.7%), and chronic visceral 

pain (63.6%) had more than half of patients with a coexisting 

pain diagnosis from other pain categories.

Descriptive statistics were used to examine the frequency 

of all pairs of coexisting pain classes (for each possible pair 

of pain classes, the number of patients with a pain diagnosis 

in both classes).The most frequent pairs of coexisting pain 

classes with a minimum of 100 patients reporting those two 

pain classes are presented in Table 3. c2 tests showed that the 

prevalence of patients reporting these pairs of coexisting CP 

classes was less than would be expected by chance, based on 

individual prevalence of each pain class. As such, each of 

the pain categories was independent of each other and could 

occur independently from the presence of other coexisting 

pain conditions. Given that chronic cancer pain and chronic 

visceral pain were occurring in less than 5% of patients, these 

two categories were excluded from further analyses. As such, 

43 patients were excluded because they had a pain diagnosis 

only in these two categories.

Objective 2: patterns of co-occurrence
A total of 13 specific pain categories were retained for 

the factor and cluster analyses, as all these categories had 

prevalence greater than 1% in the sample (chronic primary 

pain [1.1 and 1.2], chronic surgical and posttraumatic pain 

[3.1, 3.2, and 3.x], chronic neuropathic pain [4.1, 4.2, and 

4.x], chronic headaches and orofacial pain [5.1 and 5.3] and 

chronic musculoskeletal pain [7.1, 7.2, and 7.x]).

Factor analysis
Parallel analysis on 13 of the specific pain categories (with 

prevalence greater than 1% in this sample) supported an 

11-factor solution (see Figure 2). All of the factors had only 

one pain category with high loading (>0.6), and thus no 

two pain categories had similar patterns of co-occurrence. 

Eigenvalues and cumulative variance, as well as rotated fac-

tor loading, from the maximum-likelihood factor analysis 

on the polychoric correlation matrix of the 13 specific pain 

categories are presented in Table 4 and Figure 3, respectively.

Cluster analysis
Results of the NbClust analysis (series of the 30 indicators 

evaluating the best cluster solution) of the partitioning cluster 

analysis testing between two and 13 clusters showed that an 

11-cluster solution provided the best fit to the data (see Figure 

4). Partitioning around medoids was then used to define the 

final 11-cluster solution. The median profile for each cluster 

showed that each variable was associated uniquely with one 

cluster (ie, no cluster had more than one variable associated 

with it), with musculoskeletal pain from persistent inflam-

mation and chronic primary headaches not being associated 

with any one cluster. Similar to results of the factor analysis, 

Table 1 Descriptive statistics for overall sample based on number of pain conditions

Number of pain conditions Total

1 2 3+

Age (years), mean (SD) 52.87 (14.9) 54.13 (14.5) 55.37 (13.6) 53.4 (14.7)
Sex, n (%)

Female 1,416 (53.3) 587 (62.5) 276 (75.2) 2,279 (57.5)
Male 1,242 (46.7) 352 (37.5) 91 (24.8) 1,685 (42.5)

Baseline, mean (SD)
Pain duration 5.97 (7.9) 7.38 (9.5) 8.94 (10.8) 6.58 (8.6)
NRS pain intensity 6.56 (2) 6.75 (1.9) 6.86 (1.8) 6.63 (2)
BPI 5.56 (2.3) 5.73 (2.2) 5.74 (2.1) 5.62 (2.2)
PCS 28.68 (12.8) 29.88 (12.6) 29.81 (12.6) 29.07 (12.8)
BDI version 1 17.25 (10.7) 18.55 (10.6) 18.89 (10.4) 17.7 (10.6)
SF12 version 2, physical 29.68 (9) 28.17 (8.2) 27.91 (8.1) 29.17 (8.8)
SF12 version 2, mental 41.42 (12) 40.88 (12.3) 39.81 (11.4) 41.15 (12)

Six months, mean (SD)
NRS 5.65 (2.4) 5.97 (2.3) 6.16 (2.1) 5.77 (2.4)
BPI 4.58 (2.6) 4.88 (2.4) 4.88 (23.3) 4.68 (2.5)
BDI-I 15.46 (10.6) 16.37 (10.2) 17.42 (10.3) 15.86 (10.5)
SF12 version 2, physical 32.06 (9.8) 30.04 (8.8) 29.45 (8.8) 31.33 (9.5)
SF12 version 2, mental 43.34 (12.1) 42.86 (12) 41.67 (11.3) 43.07 (12)

Abbreviations: NRS, Numeric Rating Scale; BPI, Brief Pain Inventory; PCS, Pain Catastrophizing Scale; BDI Beck Depression Inventory; SF, Short Form.
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Table 2 Prevalence of chronic pain conditions based on ICD11 (beta version) classification of chronic pain

Patients 
with ≥1 CP 
diagnosis  
in category, 
n (%)‡  
(n=3,966)

CP 
diagnoses 
in category, 
n (%)*  
(n=5,740)

CP diagnoses in  
category among 
those reporting 
at least one  
diagnosis in 
category,  
mean (SD)

Patients within  
category with CP  
comorbidity 
(with other pain 
classes), n (%)

1. Chronic primary pain 1,008 (25.4) 1.12 (0.4) 473 (46.9)
1.1. �Widespread chronic primary pain (including fibromyalgia 

syndrome)
352 (8.9) 360 (6.2)

1.2. �Localized chronic primary pain (including nonspecific back pain, 
chronic pelvic pain)

693 (17.4) 750 (13.1)

1.x. Other chronic primary pain 6 (0.2) 6 (0.1)
1.z. Chronic primary pain not otherwise specified 14 (0.4) 14 (0.2)
2. Chronic cancer pain 17 (0.4) 1.24 (0.6) 13 (76.5)
2.1. Chronic pain due to cancer and metastases 17 (0.4) 21 (0.5)
2.2. �Chronic chemotherapy-induced pain (primary parent: chronic 

neuropathic pain)
2.3. �Chronic pain due to cancer surgery (primary parent: chronic 

postsurgical and posttraumatic pain)
2.4. Chronic pain due to radiotherapy
2.x. Other chronic pain related to cancer
2.z. Chronic cancer pain not otherwise specified
3. Chronic postsurgical and posttraumatic pain 812 (20.5) 1.06 (0.3) 254 (31.3)
3.1. Chronic postsurgical pain 454 (11.5) 473 (8.2)
3.2. Chronic posttraumatic pain 309 (7.8) 329 (5.7)
3.x. Other chronic postsurgical and posttraumatic pain 60 (1.5) 60 (1)
3.z. �Chronic postsurgical and posttraumatic pain not otherwise 

specified
4. Chronic neuropathic pain 1,279 (32.2) 1.08 (0.3) 449 (34.9)
4.1. Peripheral neuropathic pain 1,066 (26.9) 1,139 (19.8)
4.2. Central neuropathic pain 92 (2.3) 93 (1.6)
4.x. Other neuropathic pain 139 (3.6) 141 (2.5)
4.z. Neuropathic pain not otherwise specified 7 (0.2) 7 (0.1)
5. Chronic headache and orofacial pain 377 (9.5) 1.13 (0.4) 240 (63.7)
5.1. Chronic primary headaches 241 (6.1) 253 (4.4)
5.2. Chronic secondary headaches 4 (0.1) 4 (<0.1)
5.3. Chronic orofacial pains 128 (3.2) 142 (2.4)
5.z. Headache and orofacial pain not otherwise specified 28 (7.1) 28 (0.5)
6. Chronic visceral pain 107 (2.7) 1.02 (0.1) 68 (63.6)
6.1. Chronic visceral pain from persistent inflammation 65 (1.6) 66 (1.1)
6.2. Chronic visceral pain from vascular mechanisms 14 (0.4) 14 (0.2)
6.3. Chronic visceral pain from obstruction/distension 5 (0.1) 5 (<0.1)
6.4. Chronic visceral pain from traction/compression 1 (<0.1) 1 (<0.1)
6.5. Chronic visceral pain from combined mechanisms
6.6. Chronic visceral pain referred from other locations
6.7. �Chronic visceral pain from cancer (primary parent: chronic 

cancer pain)
6.8. �Functional or unexplained chronic visceral pain (primary parent: 

chronic primary pain)
6.x. Other chronic visceral pain 20 (0.5) 20 (0.3)
6.z. Chronic visceral pain not otherwise specified 3 (<0.1) 3 (<0.1)

(Continued)
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no two pain categories were found to co-occur. The cluster 

plot is presented in Figure 5.

Objective 3: relationships among 
biopsychosocial characteristics and 
coexisting CP conditions
Results of the negative binomial with log-link generalized lin-

ear models showed that sex, age, pain duration, pain intensity, 

pain catastrophizing, depression, and physical health-related 

quality of life were significantly associated at the univari-

ate level with number of coexisting pain conditions, and as 

such were entered in a final multivariable generalized linear 

model. The final model was significant (likelihood ratio c2 

[df 7]=121.31, P<0.001). Table 5 shows parameter estimates 

for individual variables entered in this model. Results showed 

that sex, age, pain duration, and physical health-related 

quality of life were significantly associated with number of 

coexisting pain conditions.

Objective 4: impact of co-occurring CP 
conditions on treatment responses
Only 16% of the patients had terminated their treatment at 

the 6-month follow-up. There were no clinically significant 

differences between treatment status and number of pain 

conditions (c2
2
=8.33, Cramér’s j=0.056; P=0.016), and as 

such this treatment status variable was not included in sub-

sequent analyses.

Results of the linear mixed models (n=3,830) showed no 

significant interactions between number of pain diagnoses 

and time in any of the models, and no significant main 

effect of time (P>0.05). The number of pain diagnoses 

was significantly associated with pain intensity (F=3.45, 

P=0.032), pain interference (F=3.29, P=0.038), physical 

health-related quality of life (F=15.05, P<0.001), and 

mental health-related quality of life (F=3.48; P=0.031) 

after controlling for age and sex. Further examination of 

the results revealed that patients with only one pain diag-

Patients 
with ≥1 CP 
diagnosis  
in category, 
n (%)‡  
(n=3,966)

CP 
diagnoses 
in category, 
n (%)*  
(n=5,740)

CP diagnoses in  
category among 
those reporting 
at least one  
diagnosis in 
category,  
mean (SD)

Patients within  
category with CP  
comorbidity 
(with other pain 
classes), n (%)

7. Chronic musculoskeletal pain 1,502 (37.9) 1.21 (0.5) 620 (41.3)
7.1. Chronic musculoskeletal pain from persistent inflammation 463 (11.7) 493 (8.6)
7.2. �Chronic musculoskeletal pain from structural osteoarticular 

changes
857 (21.6) 941 (16.4)

7.3. �Chronic musculoskeletal pain due to disease of the nervous 
system

7.4. �Chronic nonspecific musculoskeletal pain (primary parent: 
chronic primary pain)

7.x. Other chronic musculoskeletal pain syndromes 353 (8.9) 374 (6.5)
7.z. Chronic musculoskeletal pain not otherwise specified 3 (<0.1) 3 (<0.1)

Notes: ‡Numbers within each pain category (eg, 1.1, 1.2, 1.x, 1.z) are greater than the total number of diagnoses in the category, because patients with multiple diagnoses 
within categories (1.2 and 1.x) will be counted only once in the overall class; *It is possible for a patient to have multiple diagnoses within a category, eg, nonspecific low-back 
pain and chronic pelvic pain would both be classified as 1.2 (Localized chronic primary pain), and this patient would have n=2 for this category. Classification of chronic pain 
for ICD11 reproduced with permission from the World Health Organization. ICD-11 Beta Draft - Mortality and Morbidity Statistics; 2017. Available from: https://icd.who.
int/dev11/l-m/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f1581976053. Accessed November 01, 2017.80

Abbreviation: CP, chronic pain.

Table 3 Most frequently co-occurring pairs of coexisting chronic pain classes (n=3,966)

n Prevalence/100 c2 (P-value)

Observed* Expected¥ Observed/expected

CP-MSK 265 6.68 9.62 0.69 77.05 (<0.001)
NP-MSK 220 5.55 12.20 0.45 342.83 (<0.001)
CP-NP 147 3.71 8.18 0.45 193.04 (<0.001)
TR-MSK 124 3.13 7.77 0.40 221.67 (<0.001)
OR-MSK 113 2.85 3.6 0.79 11.05 (<0.001)

Notes: *Number of patients with these two conditions divided by total number of patients in study; ¥multiplication of individual prevalence of the two comorbid conditions.
Abbreviations: NP, chronic neuropathic pain; MSK, chronic musculoskeletal pain; CP, chronic primary pain; TR, chronic postsurgical and posttraumatic pain; OR, chronic 
headache and orofacial pain.

Table 2  (Continued)
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nosis reported significantly lower levels of pain intensity 

and pain interference compared to patients with two, and 

three or more pain diagnoses. In addition, patients with one 

pain diagnosis reported higher levels of physical and mental 

health-related quality of life compared to the two other 

groups (see Figure 6). However, the clinical significance of 

these differences is questionable, considering that all their 

d-values were <0.5.

Figure 2 Scree plots with parallel analysis assessing the number of factors to retain. Both approaches suggested an 11-factor solution.
Abbreviations: PC, principal-component approach; FA, common-factor approach.
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Table 4 Eigenvalue and cumulative variance generated using maximum likelihood (ML)-factor analysis on 13 of the specific chronic pain 
categories with prevalence greater than 1% (n=3,903)

ML4 ML1 ML3 ML8 ML2 ML6 ML5 ML11 ML7 ML9 ML10

Eigenvalue 1.6 1.42 1.25 1.22 1.13 1.09 1 0.94 0.84 0.69 0.05
Cumulative variance 0.092 0.18 0.267 0.352 0.436 0.52 0.604 0.687 0.769 0.849 0.928
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Discussion
Results of this study showed that a third of patients reported 

coexisting CP conditions, but no specif ic patterns of 

co-occurrence of pain comorbidity were identified. The 

presence of coexisting pain conditions was significantly 

associated with lower quality of life, longer pain duration, 

older age, and being female. Contrary to study hypotheses, 

the presence of coexisting CP diagnoses did not seem to 

have a clinically significant impact on treatment responses.

Prevalence of coexisting pain 
comorbidities
Results of the present study showed that the mean number of 

pain diagnoses across classes was 1.45. These results are simi-

lar to those found in some population studies. For example, 

results from the World Mental Health Survey showed that 41% 

of participants with CP reported having more than one painful 

condition.12 Another large-scale study using claim databases 

found a mean number of diagnoses of 1.39–2.65 depending 

on the primary pain condition.54 Other studies focusing on 

specific pain populations also found similar rates of coexis-

tence. Among patients with chronic low-back pain, up to 40% 

of these patients also reported other pain conditions, such as 

neck and middle/upper-back pain, musculoskeletal pain, or 

neuropathic pain.11 Two-thirds of patients with chronic spinal 

pain reported the presence of other CP conditions, and this 

was associated with role disability.16

When examining the occurrence of coexisting pain condi-

tions, it is important to differentiate between coexisting pain 

diagnoses and multiple pain sites. Examining the number of 

Figure 3 Factor loading for each of the pain diagnoses included in the factor analysis.
Abbreviations: NP, chronic neuropathic pain; MSK, chronic musculoskeletal pain; CP, chronic primary pain; OR, chronic headache and orofacial pain; TR, chronic 
postsurgical and posttraumatic pain.
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Figure 5 Bivariate cluster plot of the 13-cluster solution.
Note: These two components explain 18.73% of the point variability.

–2

–2

0

C
om

po
ne

nt
 2

2

4

–1 0

Component 1

1 2 3

Table 5 Negative binomial generalized linear model examining associations between number of comorbid chronic pain conditions and 
sociodemographic and biopsychosocial characteristics at baseline (n=3,906)

Wald c2 P-value b SE 95% CI

Lower bound Upper bound

Intercept 878.27 <0.001 –1.19 0.05 –1.29 –1.09
Sex – female 57.84 <0.001 0.48 0.06 0.36 0.61
Sex – male
Age 7.03 0.008 0.01 0.002 0.002 0.01
Pain duration 25.24 <0.001 0.02 0.003 0.01 0.02
Average NRS pain intensity 0.22 0.640 0.01 0.02 –0.03 0.04
PCS 0.001 0.989 0.001 0.003 –0.01 0.01
BDI-I 2 0.158 0.01 0.004 –0.002 0.01
SF12 version 2, physical 9.39 0.002 –0.01 0.004 –0.02 –0.004

Abbreviations: NRS, Numeric Rating Scale; PCS, Pain Catastrophizing Scale; BDI Beck Depression Inventory; SF, Short Form.
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pain sites is not the same as measuring the co-occurrence 

of different pain conditions, since the latter counts multiple 

pain sites as only one pain condition if it originates from the 

same chronic disease entity.

Some studies focusing on coexisting pain conditions 

among specific CP cohorts offer some hypotheses that could 

explain the observed rates of comorbidity. A study of patients 

with temporomandibular conditions showed that compared 

to matched controls, these patients had higher odds of 

reporting coexisting pain conditions; they also experienced 

lower pressure-pain thresholds and higher levels of somatic 

symptoms.55 These results suggest that generalized alterations 

in pain processing might underlie the observed coexistence of 

pain conditions. Animal models may also offer new insights 

into the comorbidity of coexisting pain conditions, such as 

stress-induced hypersensitivity.56

Our results suggest that coexisting pain conditions across 

pain classes are not present as often as would be expected by 

chance. They also suggest that when pain conditions coex-

ist, they seem independent of the type of CP (nociceptive 

vs neuropathic). In fact, among the top five coexisting pain 

conditions, three pairs involved a mixture of neuropathic and 

nociceptive types of pain (eg, neuropathic pain and muscu-

loskeletal pain, chronic primary pain and neuropathic pain, 

and postsurgical/posttraumatic pain and musculoskeletal 

pain). Interestingly, these results suggest that the presence 

of coexisting pain conditions is not dependent on a unique 

type of pain. It is possible that predisposing and vulnerability 

Figure 6 Results of the linear mixed models.
Notes: Statistically significant associations between number of pain diagnoses and pain intensity (A), pain interference (B), physical health-related quality of life (C), and 
mental health-related quality of life (D).
Abbreviations: NRS, Numeric Rating Scale; SF, Short Form.
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factors make one person more likely to develop CP, whether 

it is neuropathic or nociceptive pain. An increasing amount 

of research is being published supporting the role of genes 

and gene expression in pain pathways.57–59 In addition, other 

studies suggest that the presence of one pain type (eg, neu-

ropathic pain) might lead to the development of nociceptive 

pain through inflammatory mechanisms (neurogenic inflam-

mation).60 There is also an emerging body of literature sup-

porting the concept of central sensitization syndromes that 

could explain the comorbidity between such syndromes as 

fibromyalgia, irritable bowel syndrome, chronic low-back 

pain, and other CP conditions in terms of shared pathophysi-

ological mechanisms.61

A growing body of literature has defined chronic overlap-

ping pain conditions62 to represent a cluster of CP conditions 

that are frequently seen together and share some degrees of 

abnormalities of neurologic, endocrine, and immune sys-

tems; these include fibromyalgia, temporomandibular dis-

orders, chronic fatigue syndrome, irritable bowel syndrome, 

interstitial cystitis, endometriosis, chronic tension-type and 

migraine headache, and chronic low-back pain. Many of 

these disorders are classified as chronic primary pain in the 

ICD11 classification. Results from this study showed that 

patients with at least one diagnosis in this category had an 

average of 1.13 conditions classified as chronic primary pain. 

This was not the highest rate of coexistence: chronic cancer 

pain and chronic musculoskeletal pain had higher rates of 

co-occurrence. Therefore, while chronic overlapping pain 

conditions might represent a specific entity of comorbidi-

ties, results showed that it is also important to investigate 

co-occurrence of CP conditions beyond this specific cluster 

of conditions.

In terms of pain management, one could expect that 

co-occurrence of CP syndromes would bring an additional 

difficulty, since treatments that would alleviate neuropathic 

pain are often different from those that would relieve 

nociceptive pain (eg, first-line pharmacological treatment 

of neuropathic pain would include anticonvulsants and 

antidepressants, whereas opioids would be preferable for 

nociceptive pain).63,64

Patterns of coexisting pain comorbidities
The purpose of the factor analysis and cluster analysis was 

to examine whether a specific pattern of coexistence (ie, 

identifying some CP categories that are frequently present 

simultaneously within patients) was identifiable. Results did 

not allow the identification of specific patterns of coexist-

ing CP conditions. Both factor and cluster analyses used to 

examine patterns of coexisting pain comorbidities identi-

fied nearly as many groups of pain categories (n=11) as the 

number of pain categories examined (n=13). The consistency 

observed across these two different statistical approaches 

strengthens the results within this study. Results are nonethe-

less in contrast with those observed from other studies. For 

example, two studies showed that having pain at one body site 

puts someone at higher risk of pain at another site, especially 

those located physically closer to one another (eg, back and 

neck)10 or bilaterally.65 These studies, however, examined 

the comorbidity of pain sites in the general population. It is 

possible that underlying patterns of co-occurrence exist for 

different CP locations and that these patterns do not reflect 

a common pattern of underlying origin or etiology of the 

pain experience.

Little research has been conducted on patterns of coexist-

ing pain conditions using data-reduction approaches. Some 

studies have examined such patterns in the context of physi-

cal and mental comorbidities. For example, among patients 

17 years of age, four distinct comorbidity clusters were 

found (low probability of low-back pain or other diagnosis; 

high probability of low-back pain and neck/shoulder pain; 

low-back pain conditions and mood/anxiety conditions; and 

low-back pain and behavioral and attention conditions).66 

These different clusters also had different impact in terms 

of quality of life and CP burden.

Taken together, results from this study suggest that while 

one person might have a specific vulnerability to develop 

coexisting pain conditions, the occurrence of this comorbidity 

does not seem to follow a specific type (neuropathic/nocicep-

tive) or pattern. These results could partially be explained by 

the pain-classification method used and the overlap among 

certain categories. The ICD11 beta CP classification hierar-

chically classifies pain conditions as a function of primary 

and secondary diagnoses.42 For example, neuropathic pain 

from a surgical procedure will be classified as chronic post-

surgical pain as the primary parent and peripheral neuropathic 

pain as a secondary class. As such, it is possible that the 

potential overlap between specific categories made it difficult 

to identify patterns of multiple pain classes. In addition, it 

is also possible that the mere fact of experiencing one pain 

condition puts someone at risk of developing another pain 

condition, regardless of pain location. Consistent with find-

ings from the Orofacial Pain Prospective Evaluation and Risk 

Assessment study,67 Diatchenko et al68 suggested that CP 

(regardless of peripheral location) was similarly regulated and 

that common factors (environmental, psychosocial, genetic) 

predisposed an individual to develop multiple CP conditions. 
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Therefore, the lack of an identifiable pattern to CP coexis-

tence in this study is in line with this conceptualization of 

underlying common regulating systems rendering a patient 

with CP more at risk of developing another CP condition, 

irrespective of its peripheral location.

Predictors of number of pain conditions
Results from this study showed that sex, age, pain duration, 

and physical health-related quality of life might be associated 

with number of pain comorbidities. The latter represented 

the overall number of independent pain diagnoses and could 

be within or across specific pain categories. Consistent with 

other research, results suggest that different risk factors exist 

for having one versus coexisting pain conditions.65,69 Being 

female and older were factors associated with the presence of 

a higher number of pain conditions. These results are consis-

tent with other studies in which sex, age, and health-related 

quality of life significantly predicted reports of multiple 

pain sites.65,70–72

In the present study, longer pain duration was associ-

ated with increased number of pain conditions. Literature 

on this topic is controversial. Some studies have shown that 

the number of pain sites does not increase over time, such 

that patients reporting fewer pain sites at one time point are 

also very likely to report few pain sites at a later time.70 In 

contrast, the presence of additional pain conditions among 

patients with temporomandibular conditions was associated 

with longer pain duration.73 In addition, other research has 

found that the presence of musculoskeletal pain in one body 

region increases the chance of later reporting pain in other 

body regions.74 Other studies have also demonstrated similar 

associations.73,75

Associations with treatment outcomes
Results of the present study did not find a significant interac-

tion between time and number of pain classes in predicting 

pain and related outcomes over the first 6 months of MPT. 

This suggests that the presence of coexisting pain conditions 

would not impact on treatment responses. The number of 

pain classes was statistically significantly associated with 

pain intensity, interference, and quality of life after con-

trolling for age and sex. However, given the large sample 

size of this study, the examination of effect sizes (clinical 

significance) is often a better indicator of the degree of 

association between variables than statistical significance, 

such as P-values.46 Results of this study showed that none 

of the associations between number of pain classes and pain 

intensity, interference, or quality of life was of moderate or 

large effect size (Cohen’s d<0.5). Even though cutoff values 

on such indicators as Cohen’s d are typically used to guide 

interpretation of results, it suggests that the clinical signifi-

cance of the results obtained in this study are questionable. As 

such, one can conclude that patients with pain diagnosis(es) 

in only one pain class do not different from those who have 

pain diagnoses across multiple pain classes in terms of pain 

intensity, interference, or quality of life.

These results are generally in contrast with the litera-

ture. In fact, many studies have documented an association 

between coexisting pain conditions/sites, pain interference, 

occupation, and psychosocial factors.69,70,74,76,77 Past research 

has also suggested that the presence of pain comorbidities 

among specific pain diagnoses might signify the presence 

of more complex pain conditions that would be associated 

with greater disease burden and require specialized treat-

ments.61,78 Conclusions from this study might differ from 

the existing literature, because they take into account the 

clinical significance of the results given the large sample 

size and are based on number of pain conditions and not the 

number of pain sites. It is also possible that other features 

of the pain experience, such as prior pain episodes, previous 

treatment response, and pain duration, have a greater impact 

on treatment response than co-occurring pain conditions. In 

addition, since the majority of patients seen at an MPT clinic 

are more complex and have a relatively minimal response to 

treatment,79 the overall small treatment response in the current 

study sample might have made it difficult to identify changes 

in treatment response based on number of pain diagnoses.

Strengths and limitations
This study was based on a large sample of patients attending 

MPT at tertiary-care clinics in Quebec, Canada. Pain diagnoses 

were based on the ICD11 beta version of CP classification, 

which is the most current and optimal pain classification, 

which will ensure comparability of results with future studies.42 

Nonetheless, this study also has limitations. First, in order to 

capture most accurately the global pain experience of patients, 

self-reported pain diagnoses were included as part of the pain 

conditions, in addition to doctor-generated pain diagnoses. This 

was important to count the number of pain conditions accu-

rately, since most MPT clinics focus only on treating the most 

disruptive pain conditions a patient presents with and as such 

number of pain conditions might be underreported. Second, 

the study was based on a specific pain population accessing 

specialized pain treatments in the tertiary sector of care, and 

as such, results cannot be generalized to patients treated in 

other sectors (primary care) or to the general population. In 
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addition, treatments received were individualized and varied 

across patients and between clinics. Nonetheless, all patients 

were treated for their primary pain condition, and the analyses 

examined whether having additional pain conditions interfered 

with this treatment response. Last, only primary pain classifica-

tions were retained for the purpose of the analyses, such that 

each pain condition was attributed to a unique pain class. This 

was done to facilitate data analysis, but also introduce some 

representation bias, since there is overlap naturally occurring 

among the pain classes.

Agenda for future research and 
conclusions
This study has demonstrated that the presence of coexisting 

pain conditions is prevalent in CP patients and is associated 

with demographic and pain characteristics and psychosocial 

factors. The occurrence of coexisting pain conditions does 

not seem to follow specific patterns, and occurs across pain 

classes. The impact of coexisting pain diagnoses on pain 

outcomes has not been clearly established. This study was 

conducted at the tertiary-care level, where patients typically 

present with more complex, treatment-resistant CP condi-

tions. While patterns of coexisting pain conditions do not 

appear to impact treatment response at this level, it will be 

important for future research to examine whether this remains 

true among patients at earlier stages of the CP experience. It 

will also be important to replicate these findings using other 

pain populations and comparing different methodologies for 

pain classification.
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