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Purpose: Polypharmacy can be defined as the concomitant use of ≥5 medications and excessive polypharmacy, as the use of ≥10 
medications. Objectives were to (1) assess the prevalence of polypharmacy and excessive polypharmacy among persons living with 
chronic pain, and (2) identify sociodemographic and clinical factors associated with excessive polypharmacy.
Patients and Methods: This cross-sectional study used data from 1342 persons from the ChrOnic Pain trEatment (COPE) Cohort 
(Quebec, Canada). The self-reported number of medications currently used by participants (regardless of whether they were prescribed 
or taken over-the-counter, or were used for treating pain or other health issues) was categorized to assess polypharmacy and excessive 
polypharmacy.
Results: Participants reported using an average of 6 medications (median: 5). The prevalence of polypharmacy was 71.4% (95% CI: 
69.0–73.8) and excessive polypharmacy was 25.9% (95% CI: 23.6–28.3). No significant differences were found across gender identity 
groups. Multivariable logistic regression revealed that factors associated with greater chances of reporting excessive polypharmacy (vs 
<10 medications) included being born in Canada, using prescribed pain medications, and reporting greater pain intensity (0–10) or pain 
relief from currently used pain treatments (0–100%). Factors associated with lower chances of excessive polypharmacy were using 
physical and psychological pain treatments, reporting better general health/physical functioning, considering pain to be terrible/feeling 
like it will never get better, and being employed.
Conclusion: Polypharmacy is the rule rather than the exception among persons living with chronic pain. Close monitoring and 
evaluation of the different medications used are important for all persons, especially those with limited access to care.
Keywords: chronic pain, polypharmacy, excessive polypharmacy, prevalence, associated factors, determinants

Introduction
Defined as pain that persists or recurs for more than three months,1 chronic pain affects approximately 20% of the general 
population.2 This condition has significant impacts on the physical functioning, emotional well-being, and quality of life 
of those who live with it. In addition, chronic pain represents a significant economic burden on the people living with the 
condition, the healthcare system and the society, with an estimated cost in Canada of $40.4 billion per year.3,4

Although various physical and psychosocial approaches are recommended for chronic pain management (eg, exercise, 
meditation, psychotherapy),5 medications remain used by most people living with this condition (62–84%).6–8 

Polypharmacy, which is the simultaneous use of several medications9,10 is common among persons living with chronic 
pain. Indeed, the pharmacological treatment of this condition is characterized by a combination of various analgesics and 
co-analgesics (eg, nonsteroidal anti-inflammatory drugs, opioids, antidepressants, anticonvulsants, muscle relaxants, 
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topical anesthetics, cannabinoids, etc.),11,12 in addition to medications for the treatment of other medical conditions.13,14 

Analgesics are the second most commonly used drug class in polymedicated persons.15 Also, painful symptoms have 
been identified as a determinant of polypharmacy.16–18 Several definitions of polypharmacy have been proposed, such as 
those focusing on at-risk situations (eg, excessive use of medications; using more medications than clinically indicated; 
using too many inappropriate medications)19 or numerical categorization (eg, ≥2, 3, 4 or 5 medications).9 The most 
common definition is the concomitant use of ≥5 medications (all indications combined).20 Excessive polypharmacy, on 
the other hand, is defined as the concomitant use of ≥10 medications.20

Polypharmacy may be necessary for treating persons with multimorbidity, such as the elderly or people living with 
chronic pain.21,22 Such “rational” polypharmacy,9 can lead to positive clinical outcomes by approaching diseases through 
multiple mechanisms of action.23 Still, it can also lead to potential problems, such as an increased risk of drug-related 
adverse events, drug interactions,24,25 and drug cascades (ie, when one drug is prescribed to treat the adverse effect of 
another drug, and the adverse effect has been interpreted as a new problem or disease).26 To name only these examples, 
drug–drug interactions can occur when over-the-counter nonsteroidal anti-inflammatory drugs (NSAIDs) are combined 
with aspirin, antidepressants and other commonly used medications.27 In addition to being associated with overdoses and 
deaths, opioids can interact with various CYP2D6 substrates and inhibitors drugs (eg, various antidepressants and 
antipsychotics often used by persons living with chronic pain) possibly leading to reduced analgesic effects, side effects, 
prescribing cascaded, withdrawal, and abuse.28 Opioids can also interact with benzodiazepines.29 In terms of health 
outcomes in the general population, polypharmacy has been shown to be associated with higher symptom burden, poor 
quality of life,30 presence of depression,31 dementia,32 and mortality.33

Prevalence estimates of polypharmacy in adults living with chronic pain range from 19% to 89% across available 
studies.18,23,34–37 However, some of them failed to use accepted definitions of polypharmacy and definitions of 
polypharmacy vary widely between studies. Furthermore, some studied specific populations (eg, people ≥65 years of 
age or with specific chronic pain conditions such as chronic headaches)18,23 and many studies investigated populations 
that do not necessarily reflect the reality of people living with chronic pain in the community (eg, populations in tertiary 
care, hospitalized people with comorbidities, or people receiving home care). Only one study among persons living with 
chronic pain was conducted in Canada (only among seniors).18 In addition, few studies have measured sociodemographic 
and clinical factors associated with polypharmacy among people living with chronic pain using multivariable approaches 
controlling for confounding (factors identified included age, ethnicity, and education level).23

To fill those knowledge gaps, the objectives of the present study were to (1) measure the prevalence of polypharmacy 
(the use of ≥5 medications) and excessive polypharmacy (≥10 medications) in a community sample of persons living 
with chronic pain, and (2) identify sociodemographic and clinical factors associated with excessive polypharmacy (vs 
<10 medications) in this population. For our second objective, we chose to identify factors associated with excessive 
polypharmacy instead of “regular” polypharmacy as almost all participants of our cohort reported ≥5 medications and as 
we found more relevant to depict the portrait (and potentially modifiable factors) of participants experiencing riskier 
pharmacotherapy.

Methods
Study Design and Data Source
The present study used data from the ChrOnic Pain trEatment (COPE) Cohort,38 a research infrastructure resulting from 
the online recruitment of 1935 persons living with chronic pain. The COPE Cohort aims at better understanding the real- 
world use of pharmacological and non-pharmacological treatments among people living with chronic pain in the province 
of Quebec, Canada.38 Data were collected between June and October 2019. To be eligible, participants had to report 
having chronic pain (defined as persistent or recurrent pain for more than three months), be 18 years of age or older, 
reside in Quebec, and be able to complete an online questionnaire in French. The internet-based recruitment strategy 
(newsletters, emails, and Facebook® pain support groups) is described elsewhere.38 COPE Cohort participants were 
previously found to be comparable to random samples of Canadians living with chronic pain regarding age, employment, 
education, and pain characteristics. Women are, however, overrepresented (84% vs 55–65% in Canadian chronic pain 
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random samples),38 justifying gender-stratified or gender-standardized statistics and multivariable analyses. The study 
protocol was approved by the research ethics committee of the University of Quebec in Abitibi-Témiscamingue and 
participants gave their informed electronic consent. The present study used self-reported data from participants who 
answered the questionnaire section about currently used medications (n = 1342).

Questionnaire and Variables
Participants were invited to complete a web-based questionnaire that included items used in previous research as well as 
validated composite scales. Items were inspired by the outcome domains and core measures recommended by the 
Initiative on Methods, Measurement, and Assessment of Pain in Clinical Trials (IMMPACT),39,40 the Canadian 
Minimum Data Set for Research on Chronic Low Back Pain,41 as well as measures included in the Quebec Pain 
Registry.42 In addition to the variables prioritized by the research team (the balance between validity and parsimony was 
thoroughly assessed), all indicators identified as a minimum dataset by the Canadian Registry Working Group of the 
Strategy for Patient-Oriented Research Chronic Pain Network (SPOR CPN)43 were included in the questionnaire: pain 
location, circumstances surrounding onset, duration, frequency, intensity, neuropathic component, interference, physical 
function, anxiety and depressive symptoms, age, gender, and occupational status.

Polypharmacy and Excessive polypharmacy. The number of medications currently used was reported by participants. 
The exact list of medications used was not available. Specifically, participants were asked: “How many different 
medications do you currently use (whether prescribed or over-the-counter; whether they are for pain or any other health 
problem)?” This number was measured using a pull-down menu and was recategorized into polypharmacy (≥5 medica
tions) and excessive polypharmacy (≥10 medications) according to the most common definitions found in the 
literature9,15,44 Self-reported medications currently used by persons with chronic pain have been found accurate.45

Factors associated with excessive polypharmacy and covariables. The diversity of variables in the COPE Cohort 
allowed for a comprehensive selection of sociodemographic and clinical factors. The choice of relevant variables was 
inspired by two models. First, the Andersen model46 was considered, which is widely used in studies of health care and 
drug utilization studies.47,48 It emphasizes on factors influencing health care utilization such as predisposing factors (eg, 
gender, age, education level, lifestyle), facilitating/inhibiting factors (eg, region of residence, having a family physician), 
and need factors (eg, self-reported symptoms, perceived general health). Secondly, the choice of variables was inspired 
by the biopsychosocial model of chronic pain,49 which underlies that biological, psychological, and social factors interact 
with the nervous system and impact the onset and experience of pain. Thus, the following sociodemographic and clinical 
variables were included in the present study: (1) Sociodemographic characteristics: Age, gender identity, gender roles 
according to the Bem Sex-Roles Inventory (BSRI) (feminine, masculine, androgynous, undifferentiated),50,51 country of 
birth (Canada vs other), occupational status, education level, and living in a remote area (yes/no); (2) Chronic pain 
characteristics: Generalized pain (yes/no), pain location(s) (eg, back, neck, shoulders, legs, hips; multisite pain was 
defined as two or more locations, including generalized pain), pain duration, pain intensity in the past seven days (0–10 
numerical rating scale), neuropathic component according to the DN4 (yes/no),52 pain interference according to the Brief 
Pain Inventory,53 and agreeing with the statement “I feel that my pain is terrible and it’s never going to get any better” 
(this single item from the Pain Catastrophizing Scale54 is referred to as “catastrophizing” in the NIH Minimal Dataset for 
Chronic Low Back Pain55 and in the STarT Back Screening Tool);56 (3) Pain management indicators: Use of over-the- 
counter or prescription chronic pain medications or non-pharmacological treatments (yes/no), pain relief reported by 
participants in regard of their various currently used pain treatments (continuous 0–100% variable), and access to 
a trusted health professional for pain management (yes/no); (4) Health profile and lifestyle variables: psychological 
distress (Patient Health Questionnaire-4),57 perceived general health (12-Item Short Form Survey v2 subscale),58 

physical functioning (12-Item Short Form Survey v2 subscale),58 feeling the need to reduce alcohol or drug consumption 
(yes/no), and cigarette smoking (never, past smoking, current smoking). This last set of variables was deemed to reflect 
the participants comorbidity profile.
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Statistical Analysis
Descriptive statistics were used to report the characteristics of our sample and to establish the prevalence of polypharmacy and 
excessive polypharmacy (numbers and proportions for categorical variables; means, standard deviations, medians and inter
quartile ranges for continuous variables). The prevalence of polypharmacy and excessive polypharmacy were compared across 
gender identity subgroups (female, male, and non-binary) and age subgroups, and bivariate comparisons (chi-square tests) were 
conducted to detect statistically significant differences (p < 0.05). As women are overrepresented in the COPE Cohort38 and sex/ 
gender-differences have been found in terms of polypharmacy prevalence,10 gender identity-adjusted prevalence estimates were 
also computed using a random sample of Canadians living with chronic pain as the standard population.59

To answer the second objective (ie, “what are the sociodemographic and clinical factors associated with excessive 
polypharmacy?”), a multivariable logistic regression model was conducted. All the above-mentioned covariables were 
included in the multivariable regression model. The a priori selection of variables to include in our model follows the 
latest recommendation in that regard;60 this method was favoured over criticized selection techniques such as relying on 
bivariate regression analysis p-values60 or stepwise selection.61 Although including more variables requires larger sample 
sizes to achieve statistical power, our substantial sample allowed us this avenue. The fit of the model was analyzed using 
the Hosmer–Lemeshow test.62 Also, variance inflation factors (VIFs) below 5 were used to detect potential multi
collinearity issues.63 The adjusted odd ratios (aORs) estimating the associations between independent variables and the 
likelihood of using ≥10 medications (vs <10), along with their 95% confidence intervals (95% CIs) and p-values, were 
computed. A sensitivity analysis was performed to assess the impact of using the Least Absolute Shrinkage and Selection 
Operator (LASSO) for selecting independent variables to be included in the multivariable model (prevents overfitting that 
can be caused by including too many variables in the model). All statistical analyses were performed using SPSS 
Statistics for Windows version 27 (IBM Corp., Armonk, NY, USA) and SAS version 9.4 (SAS Institute, Cary, NC, USA).

Results
A total of 1342 participants out of 1935 in the COPE Cohort (69.3%) completed the questionnaire section about the number of 
prescriptions or over-the-counter medications used. No clinically important differences were observed between those included 
and excluded (n = 593) in terms of mean pain intensity, pain interference score, pain duration, or neuropathic pain screening 
(p > 0.05). Table 1 presents the characteristics of the sample. Many were between 45 and 64 years of age (48.3%) and 83.7% 
self-identified as women. Four persons self-identified as non-binary. The majority had post-secondary education (79.5%) and 
were not employed (63.4%). Multisite pain was very common (88.8%); the most common pain location was the back (62.6%). 
More than half of the participants reported pain duration of at least ten years (51.9%).

Table 1 Characteristics of Participants (n = 1342)

n (%)

Age (years)

18–24 31 (2.3%)

25–44 459 (34.7%)

45–64 639 (48.3%)

≥ 65 194 (14.7%)

Self-identified gender

Woman 1123 (83.7%)

Man 214 (16%)

Non-binary 4 (0.3%)

(Continued)
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Table 1 (Continued). 

n (%)

Employed

Yes 489 (36.6%)

No 847 (63.4%)

Post-secondary education

Yes 1060 (79.5%)

No 273 (20.5%)

Living in a remote region*

Yes 314 (23.5%)

No 1020 (76.5%)

Pain duration (years)

< 1 42 (3.1%)

1–4 302 (22.6%)

5–9 300 (22.4%)

≥ 10 695 (51.9%)

Multisite pain (≥ 2 sites)

Yes 1192 (88.8%)

No 150 (11.2%)

Pain intensity on average in the past 7 days (0–10 NRS)

Mild (1–4) 427 (32.2%)

Moderate (5–7) 710 (53.5%)

Severe (8–10) 189 (14.3%)

Pain location prevalence**

Back 840 (62.6%)

Neck 605 (45.1%)

Shoulder 591 (44.0%)

Hips 510 (38.0%)

Legs 520 (38.7%)

Generalized pain

Yes 470 (35.0%)

No 872 (65.0%)

Onset of pain following a cancer

Yes 28 (2.1%)

No 1314 (97.9%)

(Continued)
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On average, participants reported using six prescriptions or over-the-counter medications simultaneously (mean ± 
standard deviation: 6.4 ± 4.5; median: 5; interquartile range: 3–9). The prevalence of polypharmacy (≥5 medications) was 
71.4% and excessive polypharmacy (≥10 medications) was 26% (Figure 1). When standardization was applied (gender 

Table 1 (Continued). 

n (%)

Onset of pain following stressful event

Yes 268 (20.0%)

No 1074 (80.0%)

Onset of pain following a surgery

Yes 173 (12.9%)

No 1169 (87.1%)

Current use of prescribed pain medications

Yes 1072 (79.9%)

No 269 (20.1%)

Current use of over-The-counter pain medications

Yes 905 (67.4%)

No 436 (32.5%)

Current use of physical or psychological pain treatments

Yes 1144 (85.4%)

No 195 (14.6%)

General Health 12-item Short Form Survey item

Excellent 35 (2.6%)

Very good 162 (12.1%)

Good 437 (32.6%)

Fair 425 (31.7%)

Poor 276 (20.6%)

Psychological distress 0–12 (Categorized PHQ-4 scores)

None/scores 0–2 333 (24.8%)

Mild/scores 3–5 461 (34.4%)

Moderate/scores 6–8 294 (21.9%)

Severe/scores 9–12 241 (18.0%)

Physical Functioning 12-item Short Form Survey subscale 
(Mean continuous T score and standard deviation)†

32.1 ± 10.5

Notes: *Remote resource regions as defined by Revenu Quebec (ie, the provincial revenue agency): 
Bas-Saint-Laurent, Saguenay–Lac-Saint-Jean, Abitibi- Témiscamingue, Côte-Nord, Nord-du-Québec, 
Gaspésie–Îles-de-la-Madeleine. Nonremote regions are near a major urban center. **Non-mutually 
exclusive categories. †Group mean T scores that are less than 47 indicate the presence of impaired 
functioning or wellbeing (Maruish, 2012). 
Abbreviation: NRS, numeric rating scale.
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identity-adjusted prevalence), those values remained similar (71.6% and 27%). Figures 2 and 3 present the prevalence of 
polypharmacy and excessive polypharmacy across age and gender identity subgroups (non-standardized prevalence). 
Both types of polypharmacy measures increased with age (p < 0.01). As for gender identity, 71.2% of women and 72.4% 
of men reported using five or more medications (p > 0.05). In addition, 31.3% of men reported excessive polypharmacy, 
which was found to be a slightly higher proportion than in women (25.0%), but this difference was not statistically 
significant (p = 0.149) (Figure 3).

Table 2 shows the estimates of the multivariable model conducted to study the associations between sociodemo
graphic and clinical factors and excessive polypharmacy among people living with chronic pain. The Hosmer–Lemeshow 
test confirmed a well-fitted model (Chi-square: 11.9; p = 0.155). The factors associated with an increased likelihood of 
being in the excessive polypharmacy group were as follows: (1) being Canadian-born (aOR = 4.43, 95% CI: 1.38–14.21), 
(2) using prescribed pain medications (aOR = 4.44, 95% CI: 2.36–8.35), (3) reporting more severe pain intensity (aOR = 

Figure 2 Prevalence of polypharmacy and excessive polypharmacy by age groups. 
Note: Chi-square tests comparing polypharmacy and excessive polypharmacy across age groups were significant (p < 0.001).

Figure 1 Prevalence of polypharmacy and excessive polypharmacy (n=1342). 
Note: Error bars represent 95% confidence intervals.
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2.43, 95% CI: 1.33–4.41; ie, a clinically meaningful 2-point increase in this continuous variable leads to a 4.86 fold 
increase in the odds), and (4) reporting greater pain relief in regard of various currently used pain treatments (0–100%) 
(aOR = 1.01, 95% CI: 1.0–1.01; ie, a clinically meaningful 20% increase in this continuous variable leads to a 2.02 fold 
increase in the odds). Conversely, the factors associated with a decreased likelihood of reporting excessive polypharmacy 
were as follows: (1) using physical and psychological pain treatments (aOR = 0.58, 95% CI: 0.36–0.92), (2) reporting 
better general health (aOR = 0.95, 95% CI: 0.93–0.97), (3) reporting better physical functioning (aOR = 0.95, 95% CI: 
0.93–0.96), (4) considering pain to be terrible and feeling like it will never get better (aOR = 0.64, 95% CI: 0.43–0.94), 
and (5) being employed (aOR = 0.57, 95% CI: 0.39–0.83).

The use of LASSO did not change the direction or the statistical significance of the association between polypharmacy 
and country of birth, use of prescribed pain medications, pain intensity, pain relief, general health, physical functioning, and 
employment. However, it allowed capturing an association which was of borderline statistical significance in the first model, 

Table 2 Results of the Multivariable Analysis Aiming at the Identification of Factors Associated with Excessive Polypharmacy

Characteristics p-value Adjusted 
OR

95% CI

Sociodemographic profile

Age (vs.18–24) – – – –

Age 25–44 0.421 0.614 0.187 2.013

Age 45–64 0.521 0.678 0.207 2.224
Age ≥ 65 0.939 1.050 0.296 3.722

Women* 0.351 0.805 0.509 1.271

Gender roles according to the BSRI (vs undifferentiated) – – – –
Feminine 0.144 1.391 0.894 2.163

Masculine 0.387 0.806 0.495 1.314

Androgynous 0.679 1.095 0.712 1.684
Country of birth (Canada vs other) 0.012 4.435 1.383 14.219
Employed 0.004 0.572 0.391 0.839
Education level 0.552 0.898 0.629 1.281
Residing in a remote region (vs non remote regions)** 0.545 0.882 0.587 1.326

(Continued)

Figure 3 Prevalence of polypharmacy and excessive polypharmacy per gender identity. 
Note: Chi-square tests comparing gender identity groups revealed p > 0.05 for polypharmacy and p = 0.149 for excessive polypharmacy.
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Table 2 (Continued). 

Characteristics p-value Adjusted 
OR

95% CI

Chronic pain characteristics and interference

Generalized pain (yes vs no) 0.922 0.981 0.671 1.435

Most common pain locations prevalence***
Neck (yes vs no) 0.182 1.343 0.871 2.070

Shoulder (yes vs no) 0.180 0.745 0.484 1.146

Hips (yes vs no) 0.218 1.286 0.862 1.920
Legs (yes vs no) 0.269 1.250 0.842 1.857

Back (yes vs no) 0.557 0.872 0.553 1.376

Multisite pain (yes vs no) 0.552 1.230 0.622 2.432
Pain duration (vs less than a year) – – – –

1–4 years 0.652 0.771 0.249 2.389

5–9 years 0.615 1.333 0.436 4.074
≥ 10 years 0.958 0.971 0.324 2.911

Pain intensity on average in the past 7 days (0–10 NRS) (vs mild 1–4) – – – –

Moderate 5–7 0.406 1.194 0.786 1.811
Severe 8–10 0.004 2.432 1.339 4.417

Agreeing with the statement “I feel that my pain is terrible and it’s never going to get any better” 

(yes vs no)

0.024 0.642 0.437 0.943

Neuropathic component according to the DN4 (yes vs.no) 0.986 1.003 0.711 1.414

Interference-BPI score 0.865 1.010 0.899 1.135

Pain treatment

Using over-The-counter pain medications (yes vs no) 0.853 1.033 0.731 1.460

Using prescribed pain medications (yes vs no) < 0.001 4.444 2.364 8.353
Using non-pharmacological treatments for pain management (yes vs no) 0.023 0.581 0.364 0.929
Pain relief (0–100%) 0.012 1.011 1.002 1.019
Access to trusted healthcare professional for pain management (yes vs no) 0.089 1.47 0.94 2.28

Health profile and Lifestyle

General Health 12-item Short Form Survey subscale (continuous T score) <0.001 0.953 0.938 0.968
Psychological distress 0–12 PHQ-4 score (vs none/scores 0–2) – – – –

Mild/scores 3–5 0.698 0.912 0.572 1.453

Moderate/scores 6–8 0.775 1.078 0.642 1.811
Severe/scores 9–12 0.827 0.938 0.528 1.667

Physical Functioning 12-item Short Form Survey subscale (continuous T score) <0.001 0.956 0.934 0.979
Have consumed alcohol or used drugs more than meant to in the past year (vs never) – – – –

Rarely 0.322 1.230 0.817 1.852

Sometimes 0.896 1.035 0.614 1.745

Often 0.147 1.671 0.835 3.344
Using Cannabis (yes vs no) 0.814 0.958 0.668 1.374

Cigarette smoking (vs never smoked) – – – –

Current smoker 0.541 0.858 0.526 1.401
Quit smoking 0.677 1.079 0.755 1.542

Notes: Bold text indicates a statistically significant association. All listed variables were included in the multivariable model. *For statistical validity, participants identifying as 
non-binary were combined with those identifying as men for the multivariable analysis. **Remote resource regions as defined by Revenu Quebec (ie, the provincial revenue 
agency): Bas-Saint-Laurent, Saguenay–Lac-Saint-Jean, Abitibi- Témiscamingue, Côte-Nord, Nord-du-Québec, Gaspésie–Îles-de-la-Madeleine. Nonremote regions are near 
a major urban center. ***Non-mutually exclusive categories. 
Abbreviations: BSRI, Bem Sex Role Inventory; BPI, Brief Pain Inventory; DN4, Douleur Neuropathique 4; NRS, numeric rating scale; PHQ-4, 4-item Patient Health 
Questionnaire.
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ie, an association between reporting having access to a trusted health professional for pain management and an increased 
likelihood of being in the excessive polypharmacy group (aOR = 1.66, 95% CI: 1.10–2.45).

Discussion
The present study evaluated the prevalence of polypharmacy and excessive polypharmacy among a large sample of 
people living with chronic pain in Quebec, Canada. Polypharmacy was frequent (7 out of 10), and excessive poly
pharmacy, an even riskier situation, involved 1 in 5 participants. No Canadian study had yet characterized the situation in 
the general population of adults living with chronic pain. This kind of data is important to convince policymakers, 
catalyze investments and policy changes, and direct stakeholders towards the situation to motivate them to think about 
solutions. For example, our results underline the importance of periodic medication review, ie, structured evaluation of 
a patient’s medicines with the aim of optimizing medicines use and improving health outcomes; entails detecting drug- 
related problems and recommending interventions.64

Treating chronic pain can require combining chronic pain several drugs that act through different mechanisms.22 

Persons living with chronic pain often consult several specialists in search of a cure, receiving a combination of drugs for 
chronic pain. In addition, they may have other comorbidities, which makes them vulnerable to polypharmacy.11,12 Given 
the side effects of taking several medications simultaneously and the complications that may arise, the present study also 
sought to evaluate the sociodemographic and clinical factors associated with excessive polypharmacy.

The present results suggest a prevalence of polypharmacy of 71.4% and, in its severe form, excessive polypharmacy, 
of 26%. Prevalence estimates vary widely in the literature, ie, frequency of polypharmacy among people living with 
chronic pain range from 19% to 89% and from 5% to 49% for excessive polypharmacy.18,22,23,30–33 Variations can 
probably be explained by the country where the study was conducted (eg, healthcare system, cultural differences), the 
characteristics of the population studied (age, type of pain, community-based vs tertiary care recruitment), the definition 
of polypharmacy used (≥5 vs other cut-offs), as well as the type of medications considered (prescribed vs over-the- 
counter). A noteworthy element is that the prevalence of polypharmacy found in our all-age sample of persons living 
with chronic pain (71% in 2019) is significantly higher than what is found in Quebec adults seen in primary care (32% in 
2011)61 and even comparable to what would be found in Quebec seniors (73% in 2016).62

Few studies have investigated factors associated with excessive polypharmacy in people living with chronic pain using 
multivariable approach23 (none in Canada). Age was found to be positively associated with polypharmacy and excessive 
polypharmacy. In the literature, several studies have shown that the number of medications taken by members of the general 
population63,64 increases with age and that age is one of the most common risk factors for excessive polypharmacy. 
Polypharmacy and excessive polypharmacy have been shown to primarily affect those aged 65 and older.31 However, 
although the prevalence of polypharmacy and excessive polypharmacy increases with age, it nonetheless affects the younger 
age groups. Specifically, in the present sample, the ≥65 age group (n = 194) showed a prevalence of polypharmacy and 
excessive polypharmacy of 79% and 34%, respectively. The 18 to 24-year-old age group (n = 31) had a 65% prevalence of 
polypharmacy and a 16.1% prevalence of excessive polypharmacy. Although the size of this age group was limited, our results 
still highlight the importance of closely monitoring and evaluating the medications used in people living with chronic pain, 
regardless of their age (while keeping in mind that the risks do increase with age).

Previous studies in the general population have reported that women generally take more medications than men and that 
women show a higher prevalence of polypharmacy.64–66 However, such a difference was not statistically significant in the 
present study. Although our sample overrepresented women (84% vs 55–65% in Canadian chronic pain random samples;34 

probably explained by the web-based recruitment method since women are known to use social media more often and to 
work more in front of a computer),67,68 gender identity-adjusted prevalence were not different than crude ones and our 
sample still allowed to make a precise estimation among men (n = 214, narrow confidence intervals).

The present study further sought to identify factors associated with excessive polypharmacy in people living with 
chronic pain. Keeping in mind that cross-sectional studies are susceptible to reverse causality, the result of the multi
variable logistic regression suggested that higher pain intensity, using prescribed pain medications, more severe health 
status (general health and physical functioning), and having access to a trusted healthcare professional were associated 
with a higher risk of excessive polypharmacy. These results are in line with our expectations as more medications are 
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often prescribed to persons with more severe pain and comorbidities. As expected, participants using non- 
pharmacological approaches (physical and psychological treatments) were less likely to report excessive polypharmacy, 
underlying the place and importance of a multimodal approach (physical and psychological approaches in addition to 
medication).69 Persons with access to healthcare also have more prescription opportunities. Independently from pain 
severity and the use of non-pharmacological approaches, participants reporting greater pain relief on a 0% to 100% scale 
were more likely to experience excessive polypharmacy. Although this result needs to be investigated further, it allows us 
to note that the use of more than 10 medications, although riskier, may be “rational” polypharmacy and lead to positive 
clinical outcomes in some cases (harnessing the combination of different analgesics and co-analgesics that act through 
various mechanisms, in addition to multimorbidity management). In a context where opioids prescribing is highly 
controversial and where patients often experience forced withdrawal and inadequate pain relief,70 rational polypharmacy 
offers an alternative approach by combining non-opioid medications and address the multidimensional nature of chronic 
pain while minimizing opioid-related risks. Implementing rational polypharmacy necessitates careful assessment, 
individualized treatment plans, and close monitoring to achieve optimal pain relief while mitigating unintended 
consequences.

Regarding the country of origin, an unexpected result was that participants born in Canada were more likely to 
experience excessive polypharmacy. Various ad hoc bivariate comparisons in our database suggest that this result is not 
explained by greater access to private drug insurance and different access to medication (N.B. private and public 
prescription drug insurance are the two only options in the province of Quebec as insurance is mandatory). This result 
can possibly be explained by the variability in the use of drugs between countries71,72 or the tendency to turn to 
traditional approaches,73,74 which can also vary from one country to another. Explanations could be further explored in 
a qualitative study focused on persons living with chronic pain’s experience.

In the present study, participants were invited to report if they considered pain terrible and felt like it will never get 
better. This single-item question used in our study is referred to as “catastrophizing” in the NIH Minimal Dataset for 
Chronic Low Back Pain51 and in the STarT Back Screening Tool,52 although it only covers one aspect of the well- 
validated and commonly used 13-item Pain Catastrophizing Scale.50 In the literature, high pain catastrophizing has been 
found to predict analgesic use.75–77 However, the participants in the present study who considered their pain to be terrible 
and who felt that it will never get better (high catastrophizing profile) were not found to experience more excessive 
polypharmacy. As this result departs from previous research and that variable was only retained in our main regression 
model (not with LASSO; probably as it is correlated with another variable), future investigations appear necessary.

Also, in our study, it was found that reporting being employed was associated with a decreased likelihood of reporting 
excessive polypharmacy. Our results are at odds with the literature, in which polypharmacy is not associated with 
employment among non-pain populations.78–80 As the analysis was adjusted for pain intensity (we could have argued that 
people less affected by pain are more likely to work), this association merits more attention in further studies.

Recommendations
Our results underline the importance of close monitoring and regular medication reviews in this population. However, 
because many persons with chronic pain do not have access to regular follow-ups by physicians, this can be challenging 
and underlines the importance of the involvement of other healthcare professionals such as pharmacists and nurse 
practitioners. People living with chronic pain could be targeted with personalized front-line interventions (eg, targeting 
people with poorer general health) and asked about the medications they are taking at each medical visit. Also, there is 
a need for persons with chronic pain to be better informed about risks and benefits of polypharmacy as well as the 
resources at their disposal in the event of questions or the need for an intervention. We suggest that community 
pharmacists should be put to good use for instance by being easily accessible healthcare professionals for following 
persons living with chronic pain and for optimizing their pharmacotherapy. Future longitudinal studies that take into 
account the specific types of medications a person is using in order to assess if polypharmacy is rational or irrational are 
necessary. Also, further studies are needed to better describe interventions aimed at optimizing the use of medications 
among people living with chronic pain.
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Strength and Limitations
Several strengths deserve to be mentioned. First, the study design allowed us to recruit a large sample without geographic 
barriers, and COPE participants have been previously found to be comparable to random samples of Canadians living 
with chronic pain in terms of age, employment, education level, and pain characteristics. Although women are over
represented in the Cohort, the comparison of crude and gender identity-adjusted prevalence estimates revealed no bias. 
Second, our sample was drawn from the community (not just healthcare users/patients). Third, our study used accepted 
definitions of polypharmacy and most variables were measured using validated and recognized measurement instruments. 
Fourth, a multivariable approach was used to investigate the associations between many factors that were never studied 
before, not to mention the application of sensitivity analyses. The main limitation of this study is that the detailed list of 
medications used by participants was not available for analysis and our polypharmacy measure relied on the self-reported 
number of medications used (eg, risk of underestimation or overestimation; not sure if participants included natural 
health products and multivitamins). Other limitations need to be considered when interpreting the study results. Indeed, 
the advertisements for the recruitment of participants as well as the questionnaire were only available in French. In 
addition, all data were self-reported which opens to memory bias, socially desirable responses, and under-reporting (eg, 
under-reporting of pain medication use by not considering adjuvant drugs). Also, the cross-sectional design limits the 
assessment of causal relationships. Although, validated measures of psychological distress, general health, and physical 
functioning were used, they remain proxies for exact comorbidities (not measured in the questionnaire).

Conclusion
Polypharmacy is very high in persons living with chronic pain (7 out of 10). Excessive polypharmacy, an even riskier 
situation, affects 1 in 5 people. Our results underline the importance of close monitoring and regular medication reviews 
in this population. We hope that our results will serve as an argument towards justification of resources for greater 
awareness among persons living with chronic pain and clinicians.
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