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Abstract

Purpose: The linkage between patient-reported data and medico-administrative

claims is of great interest for epidemiologic research. The goal of this study was to

assess the willingness of people living with chronic pain to share personal identifiers

on the web for the linkage of medico-administrative and patient-reported data.

Methods: This methodological investigation was achieved in the context of the

implementation of the chronic pain treatment (COPE) cohort. A web-based recruit-

ment initiative targeting adults living with chronic pain was conducted in the province

of Quebec (Canada).

Results: A total of 1935 participants completed the questionnaire (mean age:

49.86 ± 13.27; females: 83.69%), 921 (47.60%) of which agreed to data linkage

and shared their personal identifiers (name, date of birth, health insurance

number online). The most common reasons for refusal were: (1) concerns regard-

ing data security/privacy (25.71%) and (2) the belief that the requested data

were too personal/intrusive (13.52%). Some participants did not understand

the relevance of data linkage (11.81%). Participants from the COPE cohort

and those from the subsample who agreed to data linkage were comparable to

other random samples of chronic pain individuals in terms of age and pain

characteristics.

Conclusions: Although approximately half of the participants refused data linkage,

our approach allowed for the implementation of a data platform that contains a

diverse and substantial sample. This investigation has also led to the formulation of

recommendations for web-based data linkage, including placing items designed to

assess willingness to share personal identifiers at the end of the questionnaire,

adding explanatory videos, and using a mixed-mode questionnaire.

Preliminary results of this study were presented at the 2019 annual meeting of the Quebec Network on Drug Research (RQRM) held in Orford (Quebec, Canada), November 13–14, 2019.

Proceedings were not published in a scientific journal.
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1 | INTRODUCTION

Medico-administrative databases are the preferred data source for the

study of the real-world utilization of drugs and healthcare resources.

Such databases contain precise data on a very large number of individ-

uals over long periods of time.1-4 For example, prescription claims in

Canada hold data pertaining to individuals covered by provincial public

drug insurance plans. In the province of Quebec, approximately 3.7 mil-

lion individuals are covered by a public drug plan (46.3% of the popula-

tion).5 Claims can also be used for those covered by private insurance6

(59.4% of Canadians7). As for hospitalizations and physician services, all

Canadians are covered (universal insurance),8 which makes medico-

administrative data of great interest for epidemiologic and/or

pharmacoepidemiologic studies. While they are not designed for

research purposes, claims offer several advantages. For instance, they

include no recall bias and offer high efficiency.1-4 However, several key

variables are often unavailable through these claims (e.g., illness sever-

ity, functional impact, over-the-counter drugs, gender roles, smoking,

and body mass index). It is therefore beneficial—sometimes crucial—to

link patient-reported data with medico-administrative databases.9-11

Linkage is also valuable when medico-administrative data alone make it

difficult to identify/characterize patients suffering from specific condi-

tions, notably chronic pain.12

Data linkage raises many societal concerns, including informed

consent and confidentiality.10,13,14 For the linkage of medico-adminis-

trative and patient-reported data, it is possible to adopt prospective

recruitment strategies and make direct requests for consent.15 When

participants accept to share their personal identifiers (i.e., health insur-

ance number, date of birth, name) to enable data linkage, researchers

can request claims from data holders. However, the acceptability of

sharing such identifiers varies. In a previous study, the medical direc-

tors of Quebec pain clinics wrote and mailed a letter to patients listed

in the Quebec Pain Registry, asking them to share their health insur-

ance number in order to link their clinical and medico-administrative

data.16 The return and acceptance rate was 44.3%. In the context of

the Canadian Community Health Survey, 72.1%–74.4% of Quebec

residents shared their health insurance number for linkage purposes

during phone or in-person interviews17,18 (the rate in other provinces

is 66.5%–85.3%19,20). When individuals were asked in person to pro-

vide personal identifiers for the reMed registry (sample of Quebec

residents covered by a private drug insurance), 83% accepted.6

Several factors could possibly explain the variability of the acceptance

rate, including the characteristics of the populations, the inability to

reach certain participants due to changes in contact information, pre-

existing relationships (e.g., through a clinic), the level of awareness of

the initiative (e.g., government survey), and/or the recruitment

method.

As digital data theft is evermore present, the acceptability of shar-

ing personal identifiers for data linkage purposes through web-based

recruitment is questionable. While web-based studies offer many ben-

efits (e.g., rapid recruitment of large samples at low costs, no geo-

graphic barriers, reduction of data entry errors21-23), they are

expected to limit the development of trust-based relationships. Thus,

the goal of this study was to explore the willingness of people living

with chronic pain to share personal identifiers on the web for the link-

age of medico-administrative and patient-reported data.

2 | METHODS

2.1 | Study setting and population

This methodological study was conducted in the context of the imple-

mentation of the chronic pain treatment (COPE) cohort. The COPE

cohort is a web-based prospective study intended to gain a better

insight into the real-world utilization of pharmacological and non-

pharmacological treatments among people living with chronic pain in

the province of Quebec (Canada). Eligibility requirements for partici-

pants were as follows: (1) to report persistent or recurrent pain for

more than 3 months (as defined by the International Association for

the Study of Pain24), (2) to be at least 18 years of age, (3) to reside in

the province of Quebec, and (4) to be able to complete a web-based

questionnaire in French (the residents of this east-central Canadian

province are predominantly French-speaking: 85.5% report French as

Key Points

• This study aimed to fill a research gap and evaluate the

willingness of sharing personal identifiers for the linkage

of medico-administrative and patient-reported data col-

lected on the web.

• Although about half of the participants did not consent,

our web-based approach allowed for the implementation

of a data linkage platform that is composed of a substan-

tial and diversified sample of participants from the target

population.

• Concrete recommendations for data linkage using the

web are provided (e.g., place items designed to assess

willingness to share personal identifiers at the end of the

questionnaire, add explanatory videos, using a mixed-

mode questionnaire).
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their first language, and 94.4% are able to speak French25). This study

was approved by the research ethics committee of the Université du

Québec en Abitibi-Témiscamingue and conforms to the Tri-Council Pol-

icy Statement.

2.2 | Web-based recruitment

The online survey software SurveyMonkey® was used to publish the

study questionnaire and collect data. Building on the success of previ-

ous online studies,26,27 a web-based dissemination strategy was

implemented to reach a community sample of people living with

chronic pain. All the advertisements included a hyperlink to the web-

based questionnaire. When individuals clicked on this link, they were

brought to the study's landing page where sufficient information was

provided to ensure free and informed consent.

The web-based dissemination strategy included: (1) invitations

advertised by chronic pain patient associations/advocacy groups via

newsletters, social media pages, and/or websites (i.e., Quebec Chronic

Pain Association, Arthritis Society), (2) invitations shared among vari-

ous Facebook® support groups related to chronic pain, (3) email invi-

tations and social media posts (Facebook®, Instagram®, Twitter®,

LinkedIn®) shared by key colleagues and friends with various socio-

economic statuses (snowballing technique), and (4) email invitations

and social media posts shared by research networks (i.e., Quebec Net-

work on Drug Research, Quebec Pain Research Network, Quebec

Network of Junior Pain Investigators). The study's launch was

announced in a press release issued by the principal investigator's

institution. The press release attracted significant media attention and

the study was covered in numerous broadcasts and text interviews

published online. Paid advertisements were not used. The online

questionnaire was available for 18 weeks (June 11 to October 15,

2019) and two waves of advertisements were carried out: one in June,

when the study was launched, and one in early September.

2.3 | Measures

The goal of the COPE cohort is to collect a common set of patient-

reported measures useful for research on the treatment for chronic

pain. Table 1 shows a detailed description of the variables and the val-

idated measurement scales included in the COPE cohort web-based

questionnaire. The choice of items was inspired by: (1) core outcome

domains and measures recommended by the Initiative on Methods,

Measurement and Pain Assessment in Clinical Trials,28,29 (2) items of

the Canadian minimum dataset for chronic low back pain research,30

and (3) variables assessed in the Quebec Pain Registry.31 In addition

to the variables prioritized by the research team (the balance between

validity and parsimony was assessed thoroughly), all indicators identi-

fied for a minimum dataset by the Canadian Registry Working Group

of the Strategy for Patient-Oriented Research (SPOR) Chronic Pain

Network (CPN)32 were included in the questionnaire: pain location,

circumstances surrounding its onset, duration, frequency, intensity,

neuropathic component, interference, physical function, anxiety and

depressive symptoms, age, sex, gender, and employment status. Par-

ticipants were also asked: (1) how they heard about the study, (2) to

provide their email address to receive a summary of the study results,

and (3) if they accepted to be contacted for future studies conducted

by the research team. The questionnaire was divided into seven sec-

tions (see Table 1), and the most important questions were presented

at the beginning (pain characteristics). The bottom of each section

(page of the web-based questionnaire) featured a completion pro-

gress bar.

Before the launch of the study, the questionnaire was revised by

a linguist and pretested to assess its accessibility for individuals with

varying levels of literacy. The subjects of the pretest were three men

and two women, with and without high school diplomas, most suffer-

ing from chronic pain. Also, the questionnaire was tested on various

platforms (computer, tablet, mobile phone). Participants could skip

some items during the completion of the questionnaire for ethical rea-

sons and as there is evidence that forced answering can increase

dropout rates and decreases the quality of the answers.33,34

2.4 | Willingness to share personal identifiers for
data linkage

Section 4 of the web-based questionnaire was designed to assess

the willingness of participants to share personal identifiers for the

linkage of their responses with medico-administrative databases

(Table 1). While the landing page of the study contained information

designed to ensure free and informed consent regarding participa-

tion, ethical aspects related to data linkage were only brought up in

the middle section (Section 4) of the questionnaire. In fact, announc-

ing at the outset that the study involved sharing personal identifiers,

such as one's health insurance number, could have led to a selection

bias. Participants more sensitive to issues of confidentiality and trust

related to data linkage could have been less inclined to start the

questionnaire, thus leading to an overestimation of acceptability

among study participants. In addition, guidelines suggest to insert

sensitive or objectionable questions only 5–10 min into the

questionnaire.34

2.5 | Data cleaning

In our study, participants were defined as individuals meeting the eli-

gibility requirements and having completed most items included in the

first section of the web-based questionnaire (pain location, onset,

duration, frequency, pain intensity at its worst, pain intensity on aver-

age, catastrophizing). The data cleaning process included the assess-

ment of multiple participations by cross-referencing nominative

information included in the database, such as IP address (recorded by

default by the SurveyMonkey® collector), email address, name, date

of birth, and health insurance number. In cases of multiple participa-

tions, a standardized two-fold rule was applied: (1) the most complete

1014 LACASSE ET AL.



TABLE 1 Description of variables and validated measurement scales included in the COPE cohort web-based questionnaire

Variables Measurement Sections of the questionnaire

Chronic pain characteristics and interferencea

Location Semi closed-ended questionb 1

Circumstances surrounding onset Semi closed-ended questionb 1

Duration Open-ended question about the number of days, months or years

since the onset of pain (allowing the assessment of chronic pain

presence)b

1

Frequency Closed-ended questionb 1

Intensity 11-point (i.e., 0–10) numerical rating scalesc—On average in the

past 7 days/At its worst in the past 7 daysb
1

Tendency to pain catastrophizing Closed-ended question: Agreement with the statement “I feel that
my pain is terrible and it's never going to get any better”d

1

Neuropathic component Neuropathic pain questionnaire (DN4)—Interview part60 (a

score > 3/7 indicates a likely presence of a neuropathic

component to the patient's pain; when some items were filled

[yes = 1 point], items not filled in were considered as 0

points61)b

2

Interference Brief Pain Inventory (BPI)—Interference scale62,b,c 3

Pain treatment and healthcare

Section of the questionnaire designed to

obtain consent for data linkage

Free and informed consent form specific to data linkage (yes/no,

reasons of refusal)

Space to provide personal identifiers if linkage with public

medical/drug insurance claims (health insurance number, first

name, last name, date of birth)

Private drug insurance information if applicable

4

Pharmacological pain treatments Closed-ended questions about current use of prescribed pain

medications (yes/no) and over-the-counter pain medications

(yes/no)

Will be complemented by prescription claims

5

Adverse effects of pharmacological pain

treatmentsa
Standardized checklist of adverse effects related to pain

treatment evaluated in terms of presence and intensity (mild,

moderate, severe)e

5

Non-pharmacological pain treatments Closed-ended question about current use of non-pharmacological

pain treatments (yes/no)

Semi closed-ended question about the type of treatments that are

used. Listed treatments were inspired by the work of the

Canadian Agency for Drugs and Technologies in Health63 and

the Quebec Pain Registry31

5

Percentage of relief provided by pain

treatments

Numeric scale ranging from 0% (no relief) to 100% (complete

relief) adapted from the Brief Pain Inventory (BPI).62 The BPI

version only covered the past 24 h so it was adapted to cover

general relief provided by current use of pain treatments.

5

Most effective treatment Open-ended question 5

Access to a trusted healthcare

professional for pain management

Closed-ended question with the following examples: physician,

nurse, pharmacist, physiotherapist, psychologist

5

Sociodemographic profile

Age,b sex,b race/ethnicity, country of

birth, employment,b involvement in

litigation related to a disability benefit

claim, education level, region of

residence

Open-ended, closed-ended and semi closed-ended questions 6

Genderb Gender roles scale: Bem Sex-Role Inventory (BSRI)64—18-item

French version65
6

Health profile

Health-related quality of lifea 7

(Continues)
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entry was kept, (2) when both entries were complete, the first entry in

terms of calendar date was kept.

2.6 | Statistical analysis

Descriptive statistics were calculated to summarize the characteristics

of the study population and those of the subsample of participants

who accepted or refused to share their personal identifiers for data

linkage. These characteristics were compared to the profiles of Cana-

dian and European representative samples of individuals living with

chronic pain (random samples from previous national surveys35-40) in

order to explore the representativeness of the COPE cohort. The pro-

portion of missing values for the first item or measurement scale of

each section of the questionnaire was calculated, and then depicted

using a line chart comparing trends of the whole sample to those of

participants having agreed to data linkage.

Descriptive statistics were used to describe data linkage accept-

ability and the reasons for refusal. To achieve this, the reasons col-

lected using an open-ended question (verbatim) were reviewed line

by line to develop a coding system. Coding was then performed by

one coder and verified by another (consensus was reached for any

non-concordance). During the recruitment process, an unexpected

financial data breach, made public on June 20, 2019, was widely publi-

cized in the national press. This breach affected approximately 2.7

million Canadians and 173 000 businesses.41 A chi-squared test was

used to compare the proportion of participants who agreed to data

linkage before and after this scandal.

A multivariable logistic regression model was used to identify the

sociodemographic and clinical characteristics of participants

associated with the willingness to share personal identifiers for data

linkage (dependent variable). A broad set of potential associated fac-

tors to be included in the model was determined a priori based on the

hypothesis that socioeconomic and health statuses have the potential

to affect trust toward medical research.42 For all variables included in

the multivariable model, variance inflation factors (VIFs) were below

<2.5 (VIF < 5 or 10 are often suggested for detecting

multicollinearity43). The results are presented as adjusted odds ratios

(aOR) along with their respective 95% confidence intervals (95%CI).

Since a quantitative interpretation of OR can be misleading when the

outcome is not rare and when effect sizes are modest to strong, the

OR were interpreted qualitatively44 (i.e., presence of a statistically sig-

nificant association and its direction rather than its magnitude). All

statistical analyses were performed using SPSS Statistics for Win-

dows® version 26 (IBM Corp., Armonk, NY, USA)) and SAS® version

9.4 (SAS Institute, Cary, NC, USA).

3 | RESULTS

A total of 2637 individuals reached the survey platform, from which

were removed 197 multiple participations identified according to

email addresses, names, dates of birth, and health insurance numbers,

381 individuals who did not complete most items included in the first

section of the questionnaire, 76 multiple participations identified

according to IP addresses, and 48 individuals not eligible in terms of

age, presence of chronic pain or province of residence. Thus, 1935 eli-

gible participants from the 17 administrative regions of the province

of Quebec completed the web-based questionnaire between June

and October 2019. These individuals made up the COPE cohort. The

TABLE 1 (Continued)

Variables Measurement Sections of the questionnaire

Three items of the SF-12v2 Health Survey (SF-12v2)66 allowing

the norm-based scoring of 2 of the 8 SF-12v2 subscales, that is,

Physical Functioning (PF)b and General Health (GH)

Polypharmacy Closed-ended question about the number of medications

currently used (including prescribed, over-the-counter, pain-

related and other diseases-related medications)

7

Emotional functioninga Anxiety and depressive symptoms measured by the Patient

Health Questionnaire—4 items (PHQ-4)67,b
7

Smoking, alcohol, and drugs Closed-ended questionsd 7

Cannabis use Closed-ended questions about past year use of cannabis for pain

management (yes/no), management of other health problems

(yes/no), recreational purposes (yes/no)

7

Obesity Open-ended question about weight and heightd 7

aCore outcome domains recommended by the Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials (IMMPACT).28

bIncluded in the minimum dataset suggested by the Canadian Registry Working Group of the Strategy for Patient-Oriented Research (SPOR) Chronic Pain

Network (CPN).32

cValidated scales recommended by the Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials (IMMPACT).29

dItems from the Canadian Minimum dataset for chronic low back pain research.30

eItems from the Quebec Pain Registry.31
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characteristics of the study population are summarized in Table 2 (first

two columns). Participants were aged between 18 and 88 years old

and 83.69% were women. Only 36.15% of participants reported being

employed (full- or part-time). On average, participants had been suf-

fering from pain for 12.84 years (52.78% reporting pain for at least

10 years). Most reported using prescription drugs (79.61%) or over-

the-counter drugs (66.92%) to ease their pain, and the most common

pain location was the back (61.45% of participants). Most participants

were recruited through emails sent by patient associations/advocacy

groups (48.21%) or Facebook (38.84%; including patient association

pages, pain support groups and snowball technique).

Among the 1446 participants who answered the section of the

questionnaire designed to assess the willingness to share personal

identifiers for linkage purposes (name, date of birth, health insurance

number), 921 agreed to data linkage (Figure 1). This yielded a 63.69%

acceptability rate (921/1446) among completers (listwise deletion of

missing data). However, the acceptability rate among the entire COPE

cohort was 47.60% (921/1935). The difference in the number of par-

ticipants recruited before (n = 830) and after the massive digital data

theft (n = 1105) was substantial, and the proportion of participants

who agreed to data linkage before and after was 51.33% and 44.80%,

respectively (p-value: 0.0622).

Figure 2 illustrates the proportion of missing values for the first

item or measurement scale of each section of the web-based ques-

tionnaire. In the whole sample (n = 1935), a substantial increase in

missing data can be observed when participants reached the section

of the questionnaire designed to assess willingness to share personal

identifiers for linkage purposes (Section 4). Among participants who

agreed to data linkage (n = 921), the proportion of missing data was

below 6% throughout the questionnaire (Figure 2). Within this sub-

sample, increased missing data were observed after the sixth section

of the questionnaire (after 82 items). The mean completion time

among those who completed the entire questionnaire was 22 min.

The characteristics of the subsample of participants who agreed

to data linkage are summarized in Table 2 (third and fourth columns).

The most common reasons for data linkage refusal (Figure 3) were: (1)

concerns regarding data security and privacy (25.71%) and (2) the

belief that the requested data were too personal/intrusive (13.52%).

Some participants did not understand the relevance of data linkage

(11.81%), and some participants using few medications reported that

they did not want to share their information because they felt it was

not relevant.

Table 3 shows the results of the multivariable logistic regression

model used to identify the clinical and sociodemographic characteris-

tics associated with the willingness to share personal identifiers for

data linkage. The analysis revealed that, independently of other char-

acteristics included in the model, three variables were associated with

an increased likelihood of sharing personal identifiers for data linkage

purposes: (1) non-cancerous disease as the circumstance surrounding

the onset of pain (aOR: 1.506, 95%CI: 1.022–2.218), (2) a greater

number of medications currently used (including prescribed, over-the-

counter, pain-related and other diseases-related medications; aOR:

1.067, 95%CI: 1.016–1.121), and (3) agreeing to be contacted for

future studies conducted by the research team (aOR: 9.988, 95%CI:

6.357–15.693). Sociodemographic characteristics, including age, sex,

gender roles, and education, were not associated with the likelihood

of agreeing to data linkage.

Through our findings, we were able to put forward concrete

methodological recommendations for future studies aiming to achieve

data linkage using web-based recruitment methods. These recommen-

dations are presented in Table 4.

4 | DISCUSSION

This study aimed to evaluate the willingness of participants to share

personal identifiers for the linkage of medico-administrative and

patient-reported data collected online. Although approximately half of

the study's participants did not consent to data linkage, our approach

allowed for the implementation of a data linkage platform that is com-

posed of a substantial and diversified sample of participants from the

target population. Furthermore, despite there being a non-statistically

significant downward trend in terms of the acceptability of sharing

personal identifiers for linkage purposes following a highly publicized

major digital data theft, it can be said that acceptability appeared sta-

ble before and after the event. The circumstances surrounding the

onset of pain and the use of multiple medications were associated

with the likelihood of sharing personal identifiers.

4.1 | Reaching a representative sample via the
Internet

The recruitment strategy used in this study was efficient in reaching a

large sample of participants (n = 1935) within a short period of time

(4 months). We were able to reach individuals from all regions of the

province of Quebec (including a number of remote and rarely studied

regions). Furthermore, our sample was quite representative of people

living with chronic pain. Participants of the COPE cohort and the sub-

sample agreeing to data linkage were comparable to other large ran-

dom samples of chronic pain individuals in terms of age, employment

status (most were not working), level of education (most had a post-

secondary education), pain duration, pain intensity, and most common

pain locations35-40). However, participants were different in terms of

sex and pain medication usage. The oversampling of women could

possibly be explained by survey recruitment methods and the mode

of administration (Table 1). In fact, within the general population,

more women than men use Facebook®45 or work in an online envi-

ronment.46 Given the upward trends in prescription drug use over the

past decades47-49 and considering that more women than men use

drugs,50 it is unclear whether the differences in the usage of pain

medication can be explained by: (1) the specific time when the ran-

dom sample surveys were conducted (those reporting on medication

use were published between 2002 and 2007), (2) the greater propor-

tion of women in our sample, or (3) an oversampling of drug users.

This possible sampling bias may affect the external validity of certain

LACASSE ET AL. 1017
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prevalence measures, but the diversity of our sample (substantial

number of males and nonusers of medication) still allows for statistical

association testing between different exposures and outcomes of

interest using the COPE cohort.

4.2 | Willingness to share personal identifiers for
data linkage

The acceptance rate (47.60%) was lower than previously achieved in

person or by telephone in Quebec (72.1%–83%6,17,18) or other Cana-

dian provinces (93%–96.5%51,52). This was expected as web-based

recruitment probably limits the development of trust-based relation-

ships. In general, there is a high level of trust toward medical research

in the community (85.3% show favorable attitudes42; 74.8% would be

willing to share unidentified electronic medical records for research

purposes53). However, the sharing of personal identifiers in this study

involved not only trust in researchers, but also trust in internet secu-

rity. According to a survey conducted among a random sample of

adults in 2019, 69% of Canadians are concerned about identify

theft.54 Surprisingly, the proportion of participants who agreed to

data linkage before and after the massive digital data theft was simi-

lar. This shows that achieving data linkage through the web is a sound

strategy, even in an era where digital data theft scandals are more

and more common.

Some participants who were nonusers of drugs or healthcare

resources perceived that medico-administrative data was not relevant

in their case. It came as no surprise that those using more medications

were more likely to agree to data linkage. In addition, it may be possi-

ble that the more medications a participant used, the more they per-

ceived that they could benefit from sharing existing data. As trust in

researchers, but also in the initiative (e.g., professional approach,

graphic design, credibility of institutions) are most likely linked to par-

ticipants' willingness to provide consent, it was expected that data

linkage acceptance would go hand in hand with openness toward

being contacted for future studies at the end of the questionnaire. As

for the circumstances surrounding the onset of pain, more studies are

needed to better understand why participants reporting diseases such

as arthritis, lupus, or diabetes (as opposed to other circumstances

such as injury, surgery, stressful events, or no specific cause) were

more likely to agree to data linkage. One hypothesis that would

require further investigation is that the unexpected onset of chronic

pain may compromise the belief in world justice.55 That said, per-

ceived injustice is a factor known to affect one's level of trust in medi-

cal research.42

Published data are scarce regarding the determinants of the

acceptability to share personal identifiers—such as the health insur-

ance number—online. In fact, these determinants have never been

assessed in chronic pain patients. A parallel can, however, be drawn

with other studies involving factors associated with trust toward

medical research in general42 or willingness to share unidentified elec-

tronic medical records for research purposes.53,56 While previous

research identifies age,42,56 race/ethnicity,42,53 education,42,53 self-T
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COPE Cohort
(participants who completed

the first section of the
web-basedt questionnaire) 

n = 1935

Participants who answered
the section of the 

questionnaire about data 
linkage

n = 1446 (74.73%)

Accepted to 
provide their 

personal 
information on

the web for 
linkage purposes

n = 921 (47.60%)

Refused data 
linkage

n = 525 (27.13%)

Missing data for the 

section of the 

questionnaire about data 

linkage
n = 489 (25.27%)

Stopped 
answering the
questionnaire 

before the 
section about 
data linkage 

n = 49 (2.53%)

Stopped answering
the questionnaire 
when they were 
asked about data 

linkage

n = 428 (22.12%)

Skipped the 
section about 

data linkage but 
continued the 
questionnaire 

completion

n = 12 (0.62%)

F IGURE 1 Participants' willingness to share personal identifiers on the web for the linkage of medico-administrative and patient-reported
data about their treatments

F IGURE 2 Proportion of missing data across sections of the web-based questionnaire. DN4, Neuropathic pain questionnaire; BPI, Brief Pain
Inventory
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perceived health,56 or disability42 as such factors, these were not

associated with the willingness to share personal identifiers for data

linkage in this study. These dissimilarities could possibly be attribut-

able to differences in terms of the nature of consent, the study topic

or the population.

4.3 | Methodological recommendations

Our data reflect a certain misunderstanding regarding the relevance

of data linkage, including the perception that public claims are not rel-

evant when someone is not using drugs/healthcare resources or when

someone is insured by a private or third-party payer. Some partici-

pants also believed their claims would be used to validate their

responses (as if we doubted the accuracy of their response). Despite

the use of an explanatory text that was pretested and deemed accept-

able by the ethics committee in terms of informed consent, it seems

further clarification is required regarding the purpose and usefulness

of medico-administrative data. A potential solution would be to pro-

vide an explanatory video “Why is this data useful?” This would also

help establish a human contact—an issue raised by some participants

(verbatim example: “I do not know you”). Also, a second video “How

are we going to keep your data confidential?” could also address some

of the participants' fears and concerns that their medical information

would be shared with their employer or with litigation parties. Video-

enhanced web-based surveys are, in fact, an option to assist partici-

pants. Such features should, however, be optional (clickable) as not all

participants are equipped in terms of computer capabilities, audiovi-

sual plug-ins, and internet connection.34 With hindsight, the section

of the questionnaire designed to assess the willingness of participants

to share personal identifiers for linkage purposes should have gone

through cognitive testing.57

Another means of increasing the participation rate and decreasing

missing values for the various study variables could be to use a mixed-

mode questionnaire, allowing participants to do it over the phone, by

mail or email, for instance.34 In fact, this option was brought up by

some participants when they were asked for their health insurance

number (verbatim examples: “Please contact me by email, I will sign

your document and return it by mail” or “I need to be able to see and

talk with someone before I can give this personal information.”). Also,
a substantial increase in missing data was observed in the section of

the questionnaire designed to assess willingness to share personal

identifiers. Thus, this section should be placed at the end of the ques-

tionnaire, and the questionnaire should be shorter than the one used

in this study. Accordingly, we should aim for a shorter completion

time. Finally, the web-based advertisement campaign should include

strategies targeting men.

4.4 | Strengths and limitations

This study has several strengths, including its unexpected timing

alongside a massive digital data theft scandal. When identifying the

characteristics associated with the willingness of the participants to

share personal identifiers, the possibility of a type II error was minimal

due to the substantial sample size (the 10–20 events per variable

included in the regression model rule58 was respected; 921 partici-

pants agreed to data linkage, and 34 variables/dummy variables were

F IGURE 3 Reasons behind data linkage refusals. *Categories are not mutually exclusive since participants could list various reasons. One
hundred sixty-five of the 525 participants who refused data linkage did not provide any specific reason
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TABLE 3 Multivariable logistic regression model used to identify participants' sociodemographic and clinical characteristics associated with
the acceptability to share personal identifiers for data linkage

Participants characteristics

Adjusted OR
95% confidence
interval p-valueSociodemographic profile

Age (years) 0.988 0.972–1.004 0.1424

Sex (women vs. othera) 0.828 0.503–1.364 0.4591

Gender roles—According to the BSRI (vs. undifferentiated)

Feminine 0.891 0.547–1.452 0.6423

Masculine 0.887 0.535–1.472 0.6429

Androgynous 1.232 0.775–1.959 0.3780

Prescription drug coverage (vs. public insurance)

Private insurance 0.769 0.516–1.146 0.1967

Do not know 0.509 0.154–1.682 0.2681

Country of birth (Canada vs. other) 0.353 0.077–1.612 0.1790

Aboriginal (yes vs. no) 0.635 0.185–2.171 0.4685

Employed full- or part-time (yes vs. no) 0.743 0.495–1.116 0.1521

Disabled (yes vs. no) 1.385 0.805–2.383 0.2391

Post-secondary education (yes vs. no) 1.000 0.628–1.591 0.9989

Residing in a remote region (vs. nonremote regions)b 1.198 0.785–1.829 0.4027

Chronic pain characteristics and interference

Generalized pain (yes vs. no) 1.302 0.871–1.947 0.1981

Multisite pain (yes vs. no) 0.715 0.403–1.270 0.2528

Circumstances surrounding pain onset reported being related to a non-cancerous

disease (yes vs. no)c
1.506 1.022–2.218 0.0385

Frequency (continuous vs. intermittent) 1.260 0.725–2.191 0.4129

Duration—years 0.995 0.980–1.010 0.5153

Pain intensity on average in the past 7 days—0–10 NRS 0.973 0.866–1.092 0.6378

Tendency to pain catastrophizing (yes vs. no) 0.990 0.655–1.498 0.9633

Neuropathic component—According to the DN4 (yes vs. no) 1.214 0.836–1.762 0.3094

Interference—BPI score 0.995 0.883–1.122 0.9347

Pain treatment and healthcare

Using prescription drugs for pain management (yes vs. no) 1.229 0.754–2.004 0.4076

Using over-the-counter drugs for pain management (yes vs. no) 0.766 0.526–1.114 0.1632

Using non-pharmacological treatments for pain management (yes vs. no) 0.671 0.401–1.121 0.1273

Using cannabis for pain management (yes vs. no) 1.195 0.800–1.784 0.3839

Pain relief provided by treatments—0%–100% 0.995 0.986–1.004 0.2697

Access to a trusted healthcare professional for pain management (yes vs. no) 1.011 0.647–1.579 0.9628

Health profile

Perceived general Health (GH)—0–100 SF-12 score 1.012 0.995–1.029 0.1651

Number of medications currently used (including prescribed, over-the-counter, pain-

related and other diseases-related medications)

1.067 1.016–1.121 0.0092

Physical Functioning (PF)—0–100 SF-12 score 1.022 1.000–1.045 0.0549

Agree to be contacted for future studies conducted by the research team (yes vs. no) 9.988 6.357–15.693 <0.0001

Time of questionnaire completion (after vs. before the massive digital data theft) 0.851 0.600–1.205 0.3628

Abbreviations: BPI, Brief Pain Inventory; BSRI, Bem Sex-Role Inventory; DN4, neuropathic pain questionnaire; NRS, numerical rating scale.
aRemote resource regions as defined by Revenu Quebec (i.e., 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.
bIn opposition to other circumstances such as injury, surgery, stressful event, or no precise cause. This classification was chosen according to the

distribution of data (contingency table).
cMen and participants who self-identified themselves as unknown or unspecified sex were regrouped as the latter included only four individuals. Bold =

statistically significant associations
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included in the model). The success of this web-based recruitment and

data collection initiative is directly related to the technological capabili-

ties of the target population.34 With 94% of Canadians having home

internet access and 71% of seniors reporting internet use in 2018,59 it is

not surprising that we were able to reach chronic pain participants of

18–88 years of age. Even though this study was conducted in a single

province, the COPE cohort and its subsamples are representative of the

target population based on comparisons with other large random sam-

ples of chronic pain individuals in terms of pain characteristics, age,

employment status, and level of education. However, the over-represen-

tation of women and drug users is a limitation of the dataset.

In conclusion, this study demonstrates the feasibility of recruiting

a large and diversified sample of chronic pain patients who are willing

to share their personal identifiers for linkage with medico-administra-

tive databases through a web-based questionnaire. Our observations

and recommendations can help plan future studies and improve

worldwide web-based recruitment initiatives conducted among

chronic pain individuals and other types of populations.
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