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BACKGROUND: The epidemiology of chronic pain is poorly understood
due to a paucity of longitudinal studies limiting the ability to develop pre-
vention strategies for a condition resistant to many current therapies.
OBJECTIVES: To identify the incidence of and sociodemographic risk
factors for chronic pain in Canadian women and men over a 12-year
period.

METHODS: Using data from the National Population Health Survey,
individuals who developed chronic pain, defined as the presence of “usual
pain” were identified. The cumulative incidence of chronic pain was calcu-
lated separately for men and women followed from 1994 to 2007. Biannual
incidence and prevalence estimates of chronic pain were calculated during
the same time period. Logistic regression analysis was used to examine
predictors of chronic pain in men and women.

RESULTS: The cumulative incidence over the 12-year period was 35.6%
(women 39.0%; men 32.2%). Women had a higher biannual prevalence,
but not incidence, of chronic pain compared with men. In women, being
older, having lower education and being widowed, separated or divorced,
increased the risk of chronic pain. There were no sociodemographic risk
factors for chronic pain in men.

CONCLUSION: Women had a higher prevalence — but not incidence —
of chronic pain compared with men, indicative of longer duration of illness
in women. Risk factors also differed according to sex, supporting current
literature reporting potentially different mechanisms for men and women.
A better understanding of risk factors is necessary to develop population-
based preventive interventions. The former can only be achieved with
population-based, longitudinal studies.
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Lépidémiologie de la douleur chronique chez les
Canadiens et les Canadiennes entre 1994 et 2007 :
les résultats du volet longitudinal de ’Enquéte
nationale sur la santé de la population

HISTORIQUE : La compréhension de I'épidémiologie de la douleur
chronique est limitée par le peu d’études cliniques, ce qui réduit la capacité
d’élaborer des stratégies de prévention d’un probleme qui résiste a de nom-
breux traitements.

OBJECTIFS : Déterminer I'incidence et les facteurs de risque sociodé-
mographiques de la douleur chronique chez les Canadiennes et les
Canadiens sur une période de 12 ans.

METHODOLOGIE : A Paide de données tirées de "Enquéte nationale
sur la santé de la population, les chercheurs ont repéré les personnes qui
se mettent a souffrir de douleur chronique, définie comme la présence
d’'une « douleur habituelle ». Ils ont calculé l'incidence cumulative de
douleur chronique séparément pour les hommes et pour les femmes, qui ont
été suivis de 1994 a 2007. Ils ont calculé lincidence semestrielle et les
évaluations de prévalence de douleur chronique pendant la méme période.
Lanalyse de régression logistique a permis d’examiner les prédicteurs de
douleur chronique chez les hommes et chez les femmes.

RESULTATS : Lincidence cumulative sur la période de 12 ans s’élevait &
35,6 % (femmes 39,0 %; hommes 32,2 %). Les femmes présentaient une
plus forte prévalence semestrielle, mais pas une plus forte incidence de
douleur chronique par rapport aux hommes. Chez les femmes, le fait d’étre
plus agées, d’étre moins scolariséeset d’étre veuves, séparées ou divorcées
accroissait le risque de douleur chronique. Il n’y avait pas de facteurs de
risque sociodémographiques de douleur chronique chez les hommes.
CONCLUSION : Les femmes avaient une plus forte prévalence, mais pas
une plus forte incidence de douleur chronique par rapport aux hommes, ce
qui est indicatif d’'une durée plus longue chez les femmes. Les facteurs de
risque différaient également selon le sexe, ce qui étaye les publications
actuelles faisant état de mécanismes potentiellement différents chez les
hommes et chez les femmes. Il faudra mieux comprendre les facteurs de
risque pour élaborer des interventions préventives en population. On y
parviendra seulement avec des études longitudinales en population.

he prevalence of nonspecific chronic pain is estimated to range
from 2% to 55% in the general population (1,2). Based on results
from the 1994/1995 National Population Health Survey (NPHS),
approximately 17% of Canadians (corresponding to 3.9 million adults
[15 years of age or older]) reported having chronic pain or some dis-
comfort (3). Furthermore, in North America alone, chronic pain
costs approximately $165 billion/year (approximately $15 billion/
year in Canada) in health care, disability and litigation costs (4).
While prevalence estimates provide insight into the burden of
chronic pain in Canada, few studies have examined the risk or inci-
dence (ie, new cases) of chronic pain. A thorough review of the lit-
erature produced only four prospective studies, one of which was
conducted in Canada. However, the Canadian study was not

representative of the general population because it only included
individuals who were employed at baseline (5). Of the three remain-
ing prospective studies (6-8), the largest was in Denmark (6),
where 10.7% of 2649 individuals reported chronic pain over a six-
year follow-up period. In the American study (7), 441 (19%) of the
2324 individuals who were pain free at baseline reported chronic
pain eight years later. In the study from the United Kingdom (8),
33.3% of 1608 individuals reported chronic pain four years later.
Average annual incidence rates were 1.8% (Denmark), 2.4% (United
States) and 8.3% (Scotland) (6-8). The three prospective studies
also provided data on prevalence estimates, which ranged from
15.7% to 53.8%. In all three studies, prevalence increased between
baseline and follow-up.
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Several cross-sectional studies have reported associations between
sociodemographic characteristics and chronic pain (2,9-18). Many of
these same characteristics were analyzed as potential risk factors in the
three prospective studies, including age, sex, race, education, occupa-
tion, income, residence and marital status (6-8). Only one prospective
study reported older age and lower income as a risk factor (7). Two
studies reported sex as a risk factor, with higher incidence rates of
chronic pain in women compared with men (6,7). Furthermore, sex
differences in the prevalence of chronic pain have been widely
reported. A recent literature review (19) reported higher prevalence
estimates of the most common types of pain and that women, com-
pared with men, are generally at a greater risk of many types of chronic
pain. To date, virtually all studies have grouped men and women
together when examining prevalence, incidence and risk factors for
chronic pain; however, evidence is emerging that sex differences in
pain should be examined separately (19).

Given the paucity of population-based prospective studies examin-
ing chronic pain, the purpose of the present study was to identify the
incidence and sociodemographic risk factors for chronic pain in the
Canadian population. We used the Determinants of Health: The 21st
Century Field Model (20) to guide the selection of variables. According
to the model, disease or injury (eg, incidence and prevalence of
chronic pain) are affected by global factors, which are defined as “com-
munity and social environment”, “physical environment”, and “family
and individual environment”. For the purpose of the present study,
sociodemographic factors were considered as global factors. These
global factors indirectly impact on an individual’s health and wellbe-
ing. The 21st Century Field Model also includes the three levels of
prevention (primary, secondary and tertiary) and indicates the factors
that should be targeted at each level (20). The focus of the present
study was primary prevention.

METHODS

Objectives

The primary objectives of the present study were to identify the inci-
dence of chronic pain over a 12-year period and to identify socio-
demographic factors that increase the risk of experiencing chronic
pain 12 years later. The secondary objective was to compare the preva-
lence and incidence of chronic pain. Analyses for men and women were
conducted separately.

The present study was based on the results of seven longitudinal
household NPHS cycles conducted by Statistics Canada and includes
members of the general Canadian population. The NPHS longitudinal
household component (1994/1995, 1996/1997, 1998/1999, 2000/2001,
2002/2003, 2004/2005, 2006/2007) was used in the present study to
document chronic pain in Canada between 1994 and 2007. The
NPHS began in 1994 as both a cross-sectional and longitudinal survey,
and is conducted on an ongoing basis. In 2000/2001, the cross-sec-
tional component of the NPHS became the core part of the Canadian
Community Health Survey (CCHS) and the NPHS remained as the
longitudinal component (21).

The longitudinal component is collected on selected panel mem-
bers, one person in each participating household, every second year for
twenty years, with limited health-related information collected on the
rest of the household (22). Each cycle, information is collected using
face to face or computer-assisted telephone interviews (23). In
1994/1995 (cycle 1), most questionnaires were completed in person,
with the rest being collected by telephone; however, for all subsequent
cycles (1996/1997 to 2006/2007), the majority of the interviews were
completed by telephone (23). The NPHS was developed by specialists
at Health Canada, Statistics Canada and provincial ministries of
health, as well as academic researchers in relevant fields; furthermore,
the questionnaire was approved by both expert committees and the
Advisory Committee at Statistics Canada (23). It includes informa-
tion on participants’ health status, use of health and medical services,
and sociodemographic characteristics (23). The NPHS longitudinal
household component excludes individuals living in the territories, in
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health institutions, in some distant areas, on Crown lands and Indian
Reserves, as well as those individuals employed full time in the
Canadian Forces (23). The response rates ranged from 77.0% to 83.6%
(23). Further information on the sample design of the NPHS is avail-
able elsewhere (22).

Population and sample
The longitudinal component of the NPHS included 17,276 individ-
uals at baseline, including children, teenagers and adults (23).
Participants were selected using two different sampling techniques:
clusters and dwellings (23). The 1991 Census data were used to deter-
mine the sample size for each province in the first cycle (1994) (24)
and the 1996 Census data were used to create weights that adjusted for
nonresponse to ensure consistency among the population sampled in
1994/1995 (the reference year) (24). Further information on how
participants were sampled for the NPHS is available elsewhere (23).
Adults age 25 years of age or older were included in the present
study. Participants had to have a full response set to be included in the
sample. To be considered full response meant that each participant
had to have either completed each cycle, were deceased or were insti-
tutionalized (24).

Incidence sample

Incidence of chronic pain was calculated using cycles 2 to 7 (1996/1997,
1998/1999, 2000/2001, 2002/2003, 2004/2005 and 2006/2007) of the
longitudinal component of the NPHS. Incidence refers to the number
of new cases of chronic pain in a specified time period (25). The inci-
dence samples included participants who were 25 years of age or older
at baseline (1994/1995) and who did not report chronic pain in any
previous cycle (25). Combining these individual incidence rates gives
the total number of new cases of chronic pain, which is referred to as
the cumulative incidence. Cumulative incidence was calculated by
summing all of the biennial incidence rates of chronic pain.

Prevalence sample

Prevalence was also calculated in all seven cycles (1994/1995,
1996/1997, 1998/1999, 2000/2001, 2002/2003, 2004/2005 and
2006/2007) of the longitudinal component of the NPHS. The preva-
lence samples included participants 25 years of age or older at baseline
(1994/1995) regardless of whether they reported chronic pain in previ-
ous cycles. Prevalence is the number of people reporting chronic pain
at a selected time point (25).

Predictive sample

The sample used to calculate predictors of chronic pain included par-
ticipants who were 25 years of age or older at baseline (1994/1995).
Incidence for this analysis was defined as participants who were free of
pain at baseline (1994/1995) and reported pain in the last cycle
(2006/2007).

Variables

Outcome variables: Participants were asked to report on the presence
of ‘usual pain’ using the question “Are you usually free of pain or dis-
comfort?” (26). Individuals were considered to have chronic pain if
they answered “no” to being usually free of pain. If participants
answered “yes” to being usually free of pain, they were identified as not
having chronic pain. In the present study, the prevalence and inci-
dence of chronic pain was split into two main groups based on the
primary pain free question: no pain and pain. These questions came
from the NPHS, CCHS and Health Utility Index, and are considered
to be valid questions to identify chronic pain (27-29).

Independent variables: These variables were measured using various
questions and derived variables from the NPHS. Sex, marital status,
province of residence and employment status data were collected dir-
ectly from the NPHS. Sex consisted of two categories: male and
female. The marital status variable was recoded into four categories:
currently married, common-law/living with a partner, single (never
married), and widowed/separated/divorced. Province consisted of the
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TABLE 1

Characteristics of respondents 25 years of age or older,
and pain free at baseline in the National Population Health
Survey

Women Men Total
Age, years
25-39 41.2 42.1 41.7
40-54 28.9 317 30.3
55-69 18.6 18.0 18.3
270 11.3 8.2 9.8
Education
Postsecondary graduation 35.6 40.4 38.1
Some postsecondary 23.8 23.1 234
Secondary school graduation 18.6 15.1 16.8
Less than secondary school graduation 22.0 21.4 21.7
Marital status
Currently married 63.7 70.3 67.1
Common law/living with a partner 6.9 7.6 7.3
Single (never married) 9.6 13.9 11.8
Widowed/separated/divorced 19.9 8.1 13.9
Race
White 91.0 91.6 91.3
Black 1.2 2.4 18
Chinese 2.6 1.9 2.3
Aboriginal Peoples of North America 0.3 0.6 0.5
Other 4.8 35 4.2
Province
British Columbia 13.0 13.9 13.4
Alberta 9.1 9.4 9.3
Saskatchewan 3.3 3.3 3.3
Manitoba 3.7 3.6 3.7
Ontario 38.0 38.2 38.1
Quebec 24.7 23.6 24.1
New Brunswick 25 2.6 2.6
Nova Scotia 3.1 3.0 3.1
Prince Edward Island 0.5 0.4 0.5
Newfoundland and Labrador 2.2 2.0 2.1
Area of residence
Urban 84.3 811 82.7
Rural 15.7 18.9 17.3
Income
Highest 16.2 21.6 18.9
Upper middle 38.1 39.8 39.0
Lower middle 28.6 27.6 28.1
Lowest 17.1 111 14.1
Main activity
Working for pay or profit 24.9 61.4 43.4
Caring for family 26.6 13 13.8
Caring for family/working for pay or profit 26.9 13.0 19.8
Looking for work 1.6 3.9 2.7
Retired 16.3 16.0 16.2
Other (Includes going to school and 3.7 4.6 4.1

recovering from illness/disability)*

Data presented as %. Results were weighted to the Canadian population and
are representative of most of the population

10 provinces (the territories were not included). Employment status
was determined through the question asking about the participant’s
main activities. This variable was recoded into six categories: working
for pay or profit, caring for family, caring for family/working for pay or
profit, looking for work, retired and other.

Age, education, race, area of residence, and income were derived
from Statistics Canada data. The derived age variable was recoded into
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the following four age groups: 25 to 39, 40 to 54, 55 to 69 years of age,
and 70 years or age or older. The derived education variable consisted
of four categories: less than secondary school graduation; secondary
school graduation; some postsecondary; and postsecondary graduation.
Race was based on a derived variable that was further recoded into
White, Black, Chinese, Aboriginal Peoples of North America, and
other due to small numbers in many of the race categories in the ori-
ginal classification, in particular, after stratifying according to sex and
chronic pain status. Residence was based on a derived variable classi-
fied into urban or rural. For income adequacy, the derived variable that
was used also accounted for household size. This variable consisted of
four categories: lowest income, lower middle income, upper middle
income and highest income.

Data analysis
Statistical analyses were performed in The Queen’s Research Data
Centre (Queen’s University [Kingston, Ontario]) using SPSS version
6.13 (IBM Corporation, USA) (for Unix on Solaris) and STATA
(STATA Corporation, USA) version 11.0. Frequencies and percent-
ages were used to describe the baseline sociodemographic characteris-
tics of the study population, and to identify the incidence and
prevalence of chronic pain at each cycle. Predictors of chronic pain
were identified by linking the baseline pain-free sample (1994/1995)
with those who developed pain in cycle 7 (2006/2007). Data analysis
was completed separately for men and women. %2 analysis was used to
determine whether the sociodemographic factors at baseline (age,
education, marital status, race, province, area of residence, income and
main activity) were associated with chronic pain (pain/no pain) in
cycle 7 (2006/2007). To be included in the multivariate analysis, the
independent variable had to be significant at P<0.1 in the bivariate analy-
sis. Logistic regression was used to determine whether baseline sociodemo-
graphic factors predicted the presence of chronic pain 12 years later
(2006/2007). An F test for joint significance was used to assess the
influence of a group of variables on chronic pain while accounting for
other independent variables in the regression. P<0.05 indicated that a
group of variables had a statistically significant impact on chronic
pain. Education and income together influenced chronic pain in
women; therefore, only education was included in the logistic regres-
sion because it was believed that income, to a certain extent, was
based on education. The least significant variable was removed from the
logistic regression model one at a time until only significant variables
remained in the model. Statistical significance was set at P<0.05. ORs
were calculated to assess the strength of the association between the
sociodemographic variables and chronic pain, while 95% Cls were used
to determine the precision of the estimates. Bootstrapping was per-
formed to ensure the results were not only significant due to large sample
sizes. The weight variable (WT6BLF) was applied to all analyses to
adjust for nonresponse. All results were weighted to the Canadian
population.

Ethics approval for the present analysis was obtained from Queen’s
University Health Sciences and Affiliated Teaching Hospitals Research
Ethics Board.

RESULTS
Response rates
The longitudinal sample consisted of 17,276 participants; however,
only 10,992 participants with full responses were included in the

present study. The response rates were >77.0% for each cycle, with the
highest response rate being 92.8% in cycle 2 (1996/1997) (23).

Characteristics at baseline

All of these results have been weighted to the population and, therefore,
are representative of population rather than sample characteristics. The
percentage of women (49.4%) and men (50.6%) in the population was
similar, with 41.7% of the population between 25 and 39 years of age
(Table 1). Thirty-eight per cent completed postsecondary education
and 21.7% did not complete secondary school education. Furthermore,
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39.0% were in the upper-middle income level, 43.4% worked for pay
or profit and 16.2% were retired. The majority of the population were
currently married (67.1%) and Caucasian (91.3%). Most lived in
urban areas (82.7%), with 38.1% of the population living in Ontario.

Incidence of chronic pain

All incidence samples were pain free in any previous cycle and, there-
fore, the sample size decreased each cycle. The incidence sample sizes
ranged from 3735 participants in 2006/2007 to 6355 participants in
1996/1997. Generally, no significant difference was found between
women and men reporting incidence of chronic pain each surveyed
year (Figure 1). Incidence for men ranged from 4.8% (95% CI 3.5% to
6.1%) in 2006/2007 to 7.1% (95% CI 5.9% to 8.3%) in 1996/1997
and in women it ranged from 6.0% (95% CI 4.7% to 7.2%) in
2006/2007 to 8.7% (95% CI 7.2% to 10.3%) in 2000/2001. The cumu-
lative incidence rate over 12 years was 35.6% (95% CI 33.9% to
37.3%; women 39.0% [95% CI 36.6% to 41.4%]; men 32.2% [95% CI
29.7% to 34.7%]), with overall incidence rates for individual years
ranging from 5.4% (95% CI 4.5% to 6.2%) in 2006/2007 to 7.8%
(95% CI 6.8% to 8.9%) in 1998/1999. The incidence rate in 2007 for
the predictive sample was 15.7% (95% CI 14.1% to 17.3%) in women
and 11.3% (95% CI 9.6% to 13.1%) in men.

Sociodemographic predictors of chronic pain

The longitudinal cohort sample used for the predictive analysis con-
sisted of 2313 men and 2964 women. Due to small cell frequencies,
race was further recoded into White and non-White. Age, educa-
tion and marital status were significant predictors of chronic pain in
women (Table 2). Women in the oldest age group (70 years of age or
older) had the greatest risk of developing chronic pain (OR 2.24 [95%
CI 1.37 t0 3.67]). Women in the two middle age groups (40 to 54 years
of age OR 1.46 [95% CI 1.03 to 2.06]; 55 to 69 years of age OR 1.56
[95% CI 1.09 to 2.24]) were also at a greater risk of developing chronic
pain compared with the youngest age group (25 to 39 years of age).
Compared with women who graduated from postsecondary school,
those with less than secondary school (OR 1.46 [95% CI 1.03 to 2.08])
and some postsecondary (OR 1.48 [95% CI 1.03 to 2.14]) were at a
greater risk of developing chronic pain. Women who were widowed,
separated or divorced were more likely to experience chronic pain
12 years later than those who were married (OR 1.61 [95% CI 1.16 to
2.23]). There were no significant predictors of chronic pain 12 years
later in men (Table 2).

Prevalence and incidence of chronic pain

The prevalence estimates and incidence rates were also compared.
Prevalence sample sizes ranged from 6365 participants in 2006/2007 to
8128 participants in 1994/1995. Prevalence estimates were signifi-
cantly higher than incidence rates at each surveyed year, with the
prevalence ranging from 15.3% (95% CI 14.2% to 16.3%) in
1996/1997 to 19.5% (95% CI 18.3% to 20.7%) in 2004/2005. Unlike
the incidence results, women had a higher prevalence of chronic pain
each surveyed year compared with men (Figure 1). The prevalence of
chronic pain in men ranged from a low of 12.1% (95% CI 10.6% to
13.6%) in 2000/2001, to a high of 16.1% (95% CI 14.4% to 17.8%) in
2004/2005. In women, the prevalence ranged from 16.8% (95% CI
15.4% to 18.3%) in 1996/1997, to 22.7% (95% CI 21.0% to 24.4%) in
2004/2005.

DISCUSSION
The present study was the first to examine the incidence and predict-
ors of chronic pain, and to compare annual incidence rates and preva-
lence estimates in the Canadian general population. Yearly incidence
rates ranged from 5.4% to 7.8%, and yearly prevalence rates ranged
from 15.3% to 19.5%. Within sex, the prevalence and incidence did
not differ significantly over time. We found no difference in the inci-
dence of chronic pain between men and women, but women had a
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Figure 1) Crude incidence and prevalence of chronic pain in Canadian men
and women 25 years of age and older at baseline (1994/1995) at each sur-
vey year using longitudinal data from the National Population Health
Survey

higher prevalence of chronic pain, indicating that duration of illness is
longer in women than men. To our knowledge, this is the first
Canadian study to report these findings. Women who were older, with
lower education, and widowed, divorced or separated, were at highest
risk of chronic pain, whereas this was not the case for men. Our find-
ings for women support the 21st Century Field Model indicating that
certain sociodemographic factors (ie, age, education and marital
status) may influence chronic pain. This model suggests that disease
and injury are affected by global factors (ie, ‘community and social
environment’, ‘physical environment’ and ‘family and individual
environment’), which indirectly affect an individual’s health and well-
being (20). In particular, family and individual environment include
support from family members (ie, marital status) as impacting disease
and injury, in this case, chronic pain (20). This framework also high-
lights age and education as directly impacting health and well-being
(20).

The incidence rate reported in the present study is similar to
reports in the literature, which ranged from 1.8% to 8.3% per year
(6-8). A Danish study reported a higher incidence rate for women (6),
but this was not consistent across all studies (8). Furthermore, inci-
dence rates and prevalence estimates have not often been reported
together in previous research. The Danish study reported a similar
prevalence (15.7%) to the present study, but a lower incidence was
reported (annual incidence 1.8%) (6). On the other hand, the
Scottish study reported a higher prevalence (53.8%) and incidence
(average annual incidence: 8.3%) of chronic pain compared with the
present study (8). Both studies had different follow-up times than our
study, with the Danish study having a follow-up of six years (6) and the
Scottish study having a follow-up of four years (8). An American study
also reported the incidence (18.8%) and prevalence (32.8%) over an
eight-year period (7). Inconsistent duration of chronic pain was used
among the three prospective studies, with a shorter duration resulting
in higher incidence (8) and prevalence of chronic pain (7,8). These
studies also had the smallest sample sizes among the prospective stud-
ies (7,8); however, response rates were comparable to previous research
(67% to 83%).

A previous study has identified sex as a predictor of chronic pain,
with women being at greater risk than men (6); however, this is the first
study to examine predictors of chronic pain for men versus women and
to report different predictors for chronic pain by sex. Reports of the
relationship between age and chronic pain are inconsistent. Age was
not found to be a risk factor for chronic pain (6,8), but advanced age was
found to be positively associated with chronic pain in both sexes (30)
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TABLE 2

Sociodemographic characteristics at baseline (1994/1995) in women and men with chronic pain

longitudinal component of the National Population Health Survey

in 2006/2007 using the

Women

Men

OR (95% Cl)

OR (95% Cl)

Chronic pain, % Unadjusted Adjusted Chronic pain, % Unadjusted
Age-years
25-39 11.9 1.00 1.00 10.5 1.00
40-54 16.8 1.49 (1.06-2.10)  1.46 (1.03-2.06) 12.3 1.2 (0.79-1.82)
55-69 19.1 1.74 (1.23-2.47)  1.56 (1.09-2.24) 12.0 1.16 (0.72-1.87)
270 28.4 2.93 (1.86-4.62) 2.24 (1.37-3.67) 10.6 1.01 (0.28-3.69)
Education
Postsecondary graduation 12.3 1.00 1.00 10.5 1.00
Some postsecondary 17.7 1.53 (1.07-2.17) 1.48 (1.03-2.14) 10.6 1.01 (0.65,1.55)
Secondary school graduation 14.9 1.24 (0.85-1.80) 1.22 (0.84-1.78) 15.7 1.59 (0.89-2.84)
Less then secondary school graduation 20.4 1.82 (1.29-2.57) 1.46 (1.03-2.08) 10.7 1.03 (0.67-1.56)
Marital status
Currently married 14.0 1.00 1.00 11.7 1.00
Common law/living with a partner 17.6 1.31(0.74-2.32) 1.6 (0.89-2.86) 11.9 1.02 (0.58-1.80)
Single (never married) 11.0 0.76 (0.48-1.20) 0.87 (0.54-1.42) 9.2 0.76 (0.43-1.36)
Widowed/separated/divorced 24.3 1.97 (1.45-2.67) 1.61 (1.16-2.23) 11.2 0.95 (0.55-1.62)
Race
White 16.4 1.00 * 11.6 1.00
Nonwhite 8.2 0.46 (0.17—1.26) 8.8 0.74 (0.32-1.71)
Province
Manitoba 22.1 1.00 18.7 1.00
New Brunswick 19.7 0.86 (0.46-1.62) 13.7 0.69 (0.31-1.52)
Prince Edward Island 19.0 0.82 (0.44-1.52) 12.8 0.64 (0.30-1.36)
Nova Scotia 18.4 0.79 (0.37-1.70) 12.4 0.62 (0.28-1.35)
Saskatchewan 18.2 0.79 (0.40-1.52) * 11.8 0.58 (0.25-1.35)
Alberta 18.2 0.79 (0.41-1.49) 115 0.56 (0.27-1.17)
Quebec 17.4 0.74 (0.39-1.41) 11.3 0.56 (0.29-1.05)
Ontario 15.1 0.63 (0.34-1.14) 10.9 0.53 (0.28-1.02)
British Columbia 15.0 0.62 (0.34-1.15) 10.1 0.49 (0.24-0.99)
Newfoundland and Labrador 14.1 0.58 (0.33-1.02) 9.1 0.43 (0.19-0.99)
Area of residence
Urban 15.6 1.00 * 11.1 1.00
Rural 16.0 0.97 (0.73-1.28) 121 0.91 (0.62-1.34)
Income
Highest 17.0 1.00 12.0 1.00
Upper middle 13.4 0.76 (0.52-1.1) * 11.2 0.93 (0.53-1.62)
Lower middle 15.4 0.89 (0.59-1.34) 12.7 1.07 (0.62-1.83)
Lowest 21.4 1.33 (0.85-2.08) 7.6 0.6 (0.26-1.36)
Main activity
Working for pay or profit 15.5 1.00 11.0 1.00
Caring for family 14.9 0.95 (0.67-1.36) 20.3 2.06 (0.46-9.17)
Caring for family/working for pay or profit 11.8 0.73 (0.50-1.06) * 9.9 0.89 (0.53-1.48)
Looking for work 15.0 0.96 (0.36-2.53) 11.1 1.01 (0.46-2.22)
Retired 27.2 2.04 (1.37-3.03) 14.3 1.36 (0.77—2.40)
Other (includes going to school and 19.7 1.34 (0.69-2.58) 12.1 1.11 (0.47-2.65)

recovering from iliness/disability)

*Not included in multivariate analysis

and in the total population (2,9-14). The cross-sectional component of
another study (31) also found the oldest age group (=65 years of age) to
report the highest prevalence of chronic pain, with women in the oldest
age group reporting the highest levels of chronic pain each surveyed
year. Education as a predictor of chronic pain has not often been looked
at in the literature; however, education was not found to be a significant
predictor of chronic pain (6,8). On the other hand, higher education
was associated with lower levels of chronic pain (9,11,14-17), yet no
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association was found between level of education and chronic pain
when sex was taken into account (30). Finally, research examining
marital status as a predictor of chronic pain is limited, but it was not
found to be a predictor of the incidence of chronic pain (6,8). However,
a positive association was found between those who were widowed
(10,16,18) or separated/divorced and chronic pain (11,16,18). Being
female and widowed were not found to be associated with chronic pain
when controlling for other confounding variables (30).
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There are no clear explanations as to why women are at a greater
risk of developing chronic pain, and why certain risk factors were
found for women and not for men. Other studies support our findings,
where women reported higher prevalence estimates of most common
types of pain and were generally at a greater risk for many types of
chronic pain compared with men (19). Hormones, gender roles and
cognitive/affective factors (ie, coping strategies, anxiety and depres-
sion) have been identified as possible contributors to the more fre-
quent reports of chronic pain in women (19). A recent population
level study found an association between chronic widespread pain and
an unhealthy diet in women but not in men (32). Our findings support
the emerging evidence that the mechanisms responsible for the
development of chronic pain may differ between males and females.

Limitations of the present study include the general nature of the
pain question (usual pain) without a specified duration of pain (eg,
three months). A variety of chronic pain definitions have been used in
the literature, including our definition (27-29). Our findings are simi-
lar to a prospective study, which defined chronic pain as lasting at least
six months (6), and they are more conservative than prospective stud-
ies using a shorter timeframe (one or three months) (7,8). We did not
distinguish between cancer and noncancer pain, and in doing so, we
may have increased the prevalence slightly. In two previous studies
using the same database, one excluded noncancer pain and reported a
prevalence of 14% and the other did not exclude noncancer pain and
reported a prevalence of 15.1% (14,29). Another limitation of the
present study is that the findings can only be generalized to adults 25 years
of age or older. However, this decision was based on several factors
including the ability to compare our findings with other studies that
used the same age cut-off (2,7,8,29,31). In addition, adults younger
than 25 years of age are more likely to be in the transition phase
between living in the parental home and living independently, which
may influence their sociodemographic characteristics, making them
less comparable with adults 25 years of age or older. The findings are
also limited to individuals not living in institutions, in the military, on
Indian reserves and in some remote areas of Canada or the Territories.
We hypothesize that our findings may be a conservative estimate of
the true population prevalence.
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