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Abstract BACKGROUND CONTEXT: Current evidence suggests that neck pain is negatively associated
with health-related quality of life (HRQoL). However, these studies are cross-sectional and do
not inform the association between neck pain and future HRQoL.
PURPOSE: The purpose of this study was to investigate the association between increasing grades
of neck pain severity and HRQoL 6 months later. In addition, this longitudinal study examines the
crude association between the course of neck pain and HRQoL.
STUDY DESIGN: This is a population-based cohort study.
PATIENT SAMPLE: Eleven hundred randomly sampled Saskatchewan adults were included.
OUTCOME MEASURES: Outcome measures were the mental component summary (MCS) and
physical component summary (PCS) of the Short-Form-36 (SF-36) questionnaire.
METHODS: We formed a cohort of 1,100 randomly sampled Saskatchewan adults in September
1995. We used the Chronic Pain Questionnaire to measure neck pain and its related disability. The
SF-36 questionnaire was used to measure physical and mental HRQoL 6 months later. Multivariable
linear regression was used to measure the association between graded neck pain and HRQoL while
controlling for confounding. Analysis of variance and t tests were used to measure the crude asso-
ciation among four possible courses of neck pain and HRQoL at 6 months. The neck pain trajec-
tories over 6 months were no or mild neck pain, improving neck pain, worsening neck pain, and
persistent neck pain. Finally, analysis of variance was used to examine changes in baseline to
6-month PCS and MCS scores among the four neck pain trajectory groups.

FDA device/drug status: Not applicable.

Author disclosures: PSN: Nothing to disclose. PC: Consulting: Finan-

cial Commission Services of Ontario (C, Paid directly to institution);

Speaking and/or Teaching Arrangements: Societ�edes Experts an Evalua-

tion Medico-L�egale du Qu�ebec, NCMIC Insurance Company, Canadian

Chiropractic Malpractice Association, Trillium Health Center Spine Insti-

tute; (A) Research support (Investigator Salary, Staff/Materials): Canadian

Institutes of Health Research—Undergraduate Summer Studentship (B,

Paid directly to institution); Grants: Canadian Institutes of Health Research

(F, Paid directly to institution), Ontario Workplace Safety and Insurance

Board (D, Paid directly to institution), Aviva Canada (I, Paid directly to

institution), Canadian Chiropractic Malpractice Association (F, Paid di-

rectly to institution), Ontario Neurotrauma Foundation (F, Paid directly

to institution), WorkSafeBC (F, Paid directly to institution). VLK: Consult-

ing: Consulting income from Institute for Work & Health (C); Speaking

and/or Teaching Arrangements: Salary from Lakehead University for

teaching and research; Grants: Canadian Institute of Health Research

research grant (E, Paid directly to institution). MR: Nothing to disclose.

LJC: Grant: Chiropractor’s Association of Saskatchewan (partial funding

for original data collection) (C, Paid directly to institution); Speaking an-

d/or Teaching Arrangements: Invited speaker, Pierre Forcier Fourth Annu-

al Meeting (A); Grants: WorkSafeBC (E, Paid directly to institution),

EndMS Research and Training Network (C, Paid directly to institution),

WCB Manitoba (F, Paid directly to institution), WCB Alberta (D, Paid di-

rectly to institution), AHFMR (D, Paid directly to institution). JDC: Grant:

Chiropractors’ Association of Saskatchewan (C, Paid directly to institu-

tion).

The disclosure key can be found on the Table of Contents and at www.

TheSpineJournalOnline.com.

* Corresponding author. Wellington Orthopaedic and Rehabilitation

Associates, 86 Dawson Rd, Unit 3, Guelph, Ontario, Canada N1H 1A8.

Tel.: (519) 837-2020; fax: (519) 837-2022.

E-mail address: pnolet@rogers.com (P.S. Nolet)

http://dx.doi.org/10.1016/j.spinee.2014.12.009

1529-9430/� 2015 Elsevier Inc. All rights reserved.

The Spine Journal 15 (2015) 675–684

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
http://www.TheSpineJournalOnline.com
http://www.TheSpineJournalOnline.com
mailto:pnolet@rogers.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.spinee.2014.12.009&domain=pdf
http://dx.doi.org/10.1016/j.spinee.2014.12.009
http://dx.doi.org/10.1016/j.spinee.2014.12.009


RESULTS: The 6-month follow-up rate was 74.9%. We found an exposure-response relationship
between neck pain and physical HRQoL after adjusting for age, education, arthritis, low back pain,
and depressive symptomatology. Compared with participants without neck pain at baseline, those
with mild (b5�1.53, 95% confidence interval [CI]5–2.83, –0.24), intense (b5�3.60, 95%
CI5–5.76, –1.44), or disabling (b5�8.55, 95% CI5–11.68, –5.42) neck pain had worse physical
HRQoL 6 months later. We did not find an association between neck pain and mental HRQoL. A
worsening course of neck pain and persistent neck pain were associated with worse physical
HRQoL.
CONCLUSIONS: We found that neck pain was negatively associated with physical but not mental
HRQoL. Our analysis suggests that neck pain may be a contributor of future poor physical HRQoL
in the population. Raising awareness of the possible future impact of neck pain on physical HRQoL
is important for health-care providers and policy makers with respect to the management of neck
pain in populations. � 2015 Elsevier Inc. All rights reserved.
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Introduction

Over the past two decades, neck pain has become the
fourth leading worldwide cause of years lived with disability
[1]. Neck pain is common in the general population affecting
71% of adults during their lifetime [2,3]. The 12-month prev-
alence of neck pain in adults varies from 30% to 50% [3].
Neck pain is commonly associated with activity limitations
and disability [3–6]. The prevalence of neck pain peaks in
middle-aged groups during the most productive years of a
person’s life. The annual incidence of neck pain in the general
population varies depending on the definition of neck pain
used. In Saskatchewan, Canada, neck pain had an annual in-
cidence of 146 per 1,000 subjects. In South Manchester, UK,
the reported annual neck pain incidence was 179 per 1,000
subjects [3]. Neck pain has a chronic recurrent course with
more than one-third of the population suffering from persis-
tent neck pain annually [4].

Health-related quality of life (HRQoL) is a concept used
in the health research to determine the impact of a disease
on individuals and can help inform researchers, clinicians,
and health policy makers. Health-related quality of life in-
corporates physical, mental, and social well-being rather
than just defining health as the absence of disease [7]. Find-
ings from a cross-sectional analysis of the Saskatchewan
Health and Back Pain Survey suggest that neck pain was
weakly associated with worse physical HRQoL and not as-
sociated with mental HRQoL [8]. However, it remains un-
clear whether neck pain is a risk factor or an outcome of
poor HRQoL. To our knowledge, only one study has re-
ported that incident musculoskeletal disorders may have a
negative effect on future physical HRQoL [9]. However,
this association has not been examined prospectively in in-
dividuals with neck pain. The primary goal of our study
was to determine whether neck pain is associated with
worse HRQoL at follow-up in a general population cohort
of adults from Saskatchewan. In addition, the crude associ-
ation between the course of neck pain and the change in
HRQoL between baseline and 6 months was examined.

Methods

Study design and source population

We used data from the Saskatchewan Health and Back
Pain Survey, a population-based mailed survey, that was
used to study the distribution, determinants, and risks of
spinal disorders in the province of Saskatchewan [10]. At
the time of the survey, Saskatchewan was a Canadian prov-
ince of approximately 1-million inhabitants and provided
universal health-care coverage. Eligible for the study were
Saskatchewan residents between the age of 20 and 69 years
who held a valid health service card on August 31, 1995.
Excluded were inmates of correctional facilities, residents
under the Office of the Public Trustee, foreign students
and workers holding employment or immigration visas,
and residents of special care homes [11].

An age-stratified random sample of residents was selected
from the Saskatchewan Health Insurance Registration File.
The Health Insurance Registration File is a representative
and complete list of Saskatchewan residents that includes
more than 99% of the population. The target population was
stratified into five age groups of 10-year intervals (20–29 to
60–69 years). Strata-specific sample sizes were weighted by
using the smallest strata (60- to 69-year-old age group) as a
reference group to assure the representativeness of the actual
population [2]. Saskatchewan Health randomly selected the
participants andmailed all surveys to protect the confidential-
ity of the participants. Participation was voluntary. The Uni-
versity of Saskatchewan Advisory Committee on Ethics in
Human Experimentation approved the Saskatchewan Health
and Back Pain Survey. The analysis presented in this article
was approved by the University Health Network Research
Ethics Board, Toronto, Ontario, Canada.

Study sample

Of the eligible 593,464 individuals, 2,184 were ran-
domly selected. One hundred and nineteen baseline ques-
tionnaires were returned because of mailing errors, five
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