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Abstract The aim of this study was to examine the

association between grades of neck pain severity and

health-related quality of life (HRQoL), using a population-

based, cross-sectional mailed survey. The literature sug-

gests that physical and mental HRQoL is worse for

individuals with neck pain compared to those without neck

pain. However, the strength of the association varies across

studies. Discrepancies in study results may be attributed to

the use of different definitions and measures of neck pain

and differences in the selection of covariates used as con-

trol variables in the analyses. The Saskatchewan Health

and Back Pain Survey was mailed to 2,184 randomly

selected Saskatchewan adults of whom 1,131 returned the

questionnaire. Neck pain was measured with the Chronic

Pain Questionnaire and categorized into four increasing

grades of severity. We measured HRQoL with the SF-36

Health Survey and computed the physical and mental

component summary scores. We built separate multiple

linear regression models to examine the association

between grades of neck pain and physical and mental

summary scores while controlling for sociodemographic,

general health and comorbidity covariates. Our crude

analysis suggests that a gradient exists between the severity

of neck pain and HRQoL. Compared to individuals without

neck pain, those with Grades III–IV neck pain have sig-

nificantly lower physical (mean difference = -13.9/100;

95% CI = -16.4, -11.3) and mental (mean differ-

ence = -10.8/100; 95% CI = -13.6, -8.1) HRQoL.

Controlling for covariates greatly reduced the strength of

association between neck pain and physical HRQoL and

accounted for the observed association between neck pain

and mental HRQoL. In the comorbidity model, the strength

of association between Grades III–IV neck pain and PCS

decreased by more than 50% (mean difference = -4.5/

100; 95% CI = -6.9, -2.0). In the final PCS model,

Grades III–IV neck pain coefficients changed only slightly

from the comorbidity model (mean difference = -4.4/

100; 95% CI = -6.9, -1.9). This suggests that comorbid

conditions account for most of the association between

neck pain and PCS score. It was concluded that prevalent

neck pain is weakly associated with physical HRQoL, and

that it is not associated with mental HRQoL. Our cross-

sectional analysis suggests that most of the observed

association between prevalent neck pain and HRQoL is

attributable to comorbidities.
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Introduction

Neck pain is a public health problem associated with signifi-

cant disability [8, 12]. In 1996, the total cost of neck pain in

The Netherlands was estimated at $686 million (US) [4]. In

Saskatchewan, neck pain is highly prevalent, with 67% of

adults having experienced neck pain during their lifetime and

54% reporting to have had neck pain in the previous 6 months.

More importantly, almost 5% of adults are significantly dis-

abled by neck pain during any 6 months period [8].

Common during the most productive years of a person’s

life, neck pain is believed to impact on one’s general health

and health-related quality of life (HRQoL). HRQoL is a

global construct that encompasses physical, social and

psychological functioning, work role functioning, and

vitality [2, 35]. We found five cross-sectional studies

examining the association between neck pain and HRQoL

in clinical populations [9, 11, 15, 17, 18]. These studies

used the SF-36 Health Survey or a translated or derived

version. Their findings suggest that patients with neck pain

have worse physical and mental HRQoL compared to those

without neck pain [9, 11, 17, 18].

Two general population studies were found examining

the association between neck pain and health status [10,

13]. Ektor-Andersen et al. found that self-experienced

health decreased with increasing pain in the shoulder-neck

area [10]. Hagen et al. compared HRQoL indicators in

individuals with various musculoskeletal conditions and

reported that 69% of those with neck pain were very/fairly

satisfied with life [13]. Both studies assessed health status

with different, single, non-validated questions; providing a

questionable measurement of HRQoL.

The results reported in previous studies need to be tested

in a large, population sample with attention given to mea-

surement and selection biases in a proper analysis.

Therefore, the aim of this cross-sectional study is to examine

the association between grades of neck pain severity and

HRQoL in a population-based sample of adult Saskatchewan

residents. Measuring the association between neck pain and

HRQoL is important for three reasons. First, it helps to

quantify the potential impact of neck pain on HRQoL. Sec-

ond, it provides insights to clinicians as to the contribution of

neck pain to the overall health status of a patient. Third, when

appraised at the population level, it offers a view of the

overall burden of neck pain on the HRQoL of individuals.

Materials and methods

Study design and sample

We used data from the Saskatchewan Health and Back Pain

Survey, a population-based cohort study of the distribution

and determinants of spinal disorders in Saskatchewan,

Canada [8]. Saskatchewan is a Canadian province of

approximately one million inhabitants with a universal

health care system. The data used in this analysis was

collected in September 1995.

The survey targeted all noninstitutionalized Saskatch-

ewan residents aged 20–69 years who held a valid

Saskatchewan Health Services card on 31 August, 1995

(N = 593,464). We excluded inmates of provincial cor-

rection facilities, residents under the Office of the Public

Trustee, foreign students and workers holding employ-

ment or immigration visas, and residents of special care

homes.

The Saskatchewan Health Insurance Registration File

(HIRF) served as the sampling frame. Saskatchewan

Health estimates that more than 99% of the Saskatchewan

population is included in the HIRF. Participation in the

survey was voluntary. To ensure anonymity, Saskatchewan

Health sent a letter informing eligible residents that they

were randomly selected to participate in a health and back

pain survey. The University of Saskatchewan Advisory

Committee on Ethics in Human Experimentation approved

the survey.

A random sample of 2,184 subjects was obtained. The

sampling strategy and sample size estimate for the survey

are described in detail elsewhere [8]. The randomization

from the HIRF provided a sample representative of the

Saskatchewan population in terms of age, gender, and

location of residence. A total of 1,131 subjects (55%)

participated [8].

Main independent variable: neck pain

A mannequin diagram included in the questionnaire

defined neck pain as pain located between the occiput

and the third thoracic vertebrae. We measured the

severity of neck pain in the previous 6 months using the

Chronic Pain Questionnaire [27, 29]. The Chronic Pain

Questionnaire is a valid and reliable instrument consisting

of a seven-item, self-report, Guttman scale that accounts

for the different dimensions of pain [27–33]. It has good

psychometric properties in the general population as well

as with patients with low back pain, headache and tem-

poromandibular joint disorders. The questionnaire has

demonstrated good internal consistency. Cronbach’s alpha

was 0.91, and the item-total correlations were all high

[24, 27–33]. The questionnaire provides five mutually

exclusive ordered grades of pain derived from the

severity of pain intensity and disability reported by a

subject in the previous 6 months (Table 1). In this anal-

ysis, Grades III and IV neck pain were combined because

of the small number of subjects in these respective cat-

egories [7].
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Outcome: health-related quality of life (HRQoL)

The Medical Outcomes Study SF-36 standard English-

Canadian version 1.0 was used to measure self-perceived

general health status [39]. The SF-36 is designed to provide

a global measure of HRQoL. It comprises eight interrelated

health dimensions: physical functioning; role-limitations

resulting from physical health problems; bodily pain;

general health; vitality (energy/fatigue); social functioning;

role-limitations resulting from emotional problems; mental

health (psychological distress/psychological well-being);

and reported health transition. The SF-36 is a valid and

reliable measure for clinical and general populations with a

reported intraclass correlation coefficient (ICC) of 0.85 [1,

6, 19, 39].

This analysis uses the physical component summary

(PCS) and mental component summary (MCS) measures of

the SF-36. Three scales (physical functioning, role-physical,

and bodily pain) correlate most highly with the physical

component and contribute most to the scoring of the PCS

[36, 38]. The mental component correlates most highly with

the mental health, role-emotional, and social functioning

scales, which contribute most to the scoring of the MCS [36].

The PCS and MCS scales are scored using norm-based

methods where the means and standard deviations are

derived from the general US population. A linear T-score

transformation method is used so that both the PCS and MCS

have a mean score of 50 with standard deviation of 10 [37].

Higher scores indicate better physical or mental func-

tioning. Reliability estimates for the PCS and MCS scores

usually exceed 0.90 [38].

Covariates

The Saskatchewan Health and Back Pain Survey ques-

tionnaire included several valid and reliable inventories

and specific questions regarding various domains. In the

current analysis, these variables are used as covariates to

control for factors that may lead to spurious associations

between neck pain and HRQoL. Three domains of covar-

iates were used:

1. Sociodemographic characteristics: age, gender, marital

status, location of residence, highest educational

attainment, household annual income before tax and

employment status (full-time, part-time, retired, stu-

dent, homemaker).

2. General health variables: height and weight were used

to compute the body mass index (BMI = kg/m2),

exercise (average number of days/week participating

in a minimum of 30 min of exercise during the

previous 6 months), cigarette smoking [self-report of

smoking status was obtained and categorized as

nonsmoker, ex-smoker or current smoker ([1 pack/

day or \1 pack/day)], medication use and lifetime

history of neck injury in a motor vehicle collision

(MVA). Previous injury to the neck in a MVA was

included in the general health domain because of the

possible negative consequences that a traffic injury

may have on general health [7].

3. Comorbidities: coexisting health problems may be

associated with neck pain or may confound the associ-

ation between HRQoL and other covariates. A self-

report questionnaire inquired about the presence and

perceived impact of broad categories of health disorders

on one’s health using a modified Likert scale. The role of

the questionnaire was not to identify specific medical

diagnoses. This comorbidity questionnaire has been

shown to have good test-retest reliability (ICC = 0.93)

and adequate face, concurrent and convergent validity

[16, 34]. In this study, the following health problems

were investigated: allergies, arthritis, blood problems,

breathing problems, cancer, cardiovascular problems,

diabetes, digestive problems, genitourinary problems,

headaches, high blood pressure, mental/emotional prob-

lems and neurological problems.

The presence and severity of low back pain experienced

in the previous 6 months was classified into four mutually

exclusive categories with the Chronic Pain Questionnaire

as previously described for neck pain. Depressive symp-

tomatology present in the week before the survey was

measured with the Center for Epidemiological Studies-

Depression Scale (CES-D). The CES-D is a 20-item self-

report scale designed to measure current level of depressive

symptomatology in population epidemiologic research

[21]. It is reliable, well validated in various populations and

found to have good internal consistency, with reported

alpha coefficients [ 0.85 [3, 14, 20, 21, 26, 40]. The CES-

D is scored from 0 to 60. A score equal to or higher than 16

suggests the presence of depressive symptomatology

[5, 21].

Statistical analysis

We built multivariable linear regression models to measure

the association between grades of neck pain and the PCS

Table 1 Classification of chronic neck pain grade

Grade Interpretation

0 No chronic pain

I Low pain intensity/low disability

II High pain intensity/low disability

III High disability/moderately limiting

IV High disability/severely limiting
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and MCS scores while controlling for other covariates. To

detect important associations between the main indepen-

dent variable and outcomes, a three-step modeling

approach was used. First, univariate models were built to

obtain crude estimates [regression coefficients; 95% con-

fidence intervals (CI)] of the association between neck

pain, covariates and the PCS or MCS. Covariates with a

P B 0.25 were kept for the second phase of the modeling.

In the second phase, we built bivariate models that inclu-

ded neck pain and each of the covariates. We kept

covariates that led to a 10% change in at least one of the

neck pain grade regression coefficients [7, 22]. All

important covariates identified in the second step were

grouped into three domain-specific models: sociodemo-

graphic, general health and comorbidities. In these domain-

specific models, covariates that did not change one of the

neck pain regression coefficients by more than 10% (when

removed from the model) were excluded. For the third

phase, we built a model that combined covariates identified

in step two. The final model was built by testing that the

neck pain grade regression coefficient did not change by

more than 10% in the absence of a variable.

In step two of the analysis, we found that depression was

associated with better physical HRQoL. We investigated

this counterintuitive result and found an interaction

between depression and back pain. We included this

interaction in the final PCS model.

We conducted a sensitivity analysis to determine whe-

ther the change in neck pain regression coefficients from

the crude to the final models was related to missing

covariate data. We ran a univariate model on the subsample

that had no missing covariates of individuals included in

the final model. The similarity of results would suggest that

the exclusion of subjects with missing data did not bias our

results. All statistical analyses were conducted using SAS

[23].

Results

Sample characteristics

Baseline characteristics of the study population are pre-

sented in Table 2. The mean age of the sample was

44.7 years. The majority were female (53.5%) and most

participants were married/common law (75.5%) with over

one-third living in large cities. Most were high school

graduates (56.6%) and working full-time (49.6%) with an

annual household income between $20,001 and $40,000 for

34.6% of the sample.

At the time of the survey 22.7% of the sample had neck

pain and 28.7% had low back pain. Almost 16% percent of

the participants reported having previously injured their

neck in a MVA. Overall, 38.6% of the sample experienced

Grade I neck pain in the 6 months before the survey, 9.9%

experienced Grade II neck pain and 4.8% had Grade III–IV

neck pain. The mean PCS score was 47.0 ± 9.4 and the

mean MCS score was 50.7 ± 9.7.

Association between neck pain and physical

health-related quality of life

The crude, domain-specific and final models for the asso-

ciation between grades of neck pain and PCS score are

presented in Table 3. Crude analysis revealed a negative

association between those with Grades III–IV neck pain

and the PCS score (mean difference = -13.9/100; 95%

CI = -16.4, -11.3). Grade II neck pain was also nega-

tively associated with the PCS (mean difference = -6.0/

100; 95% CI = -7.9, -4.1) as was Grade I neck pain

(mean difference = -1.7/100; 95% CI = -2.9, -0.6)

when compared to those with no neck pain. This crude

analysis suggests a gradient exists between severity of neck

pain and physical HRQoL.

The following covariates were excluded from the

domain-specific models: gender, marital status, income,

homemaker, blood disorder, cancer, diabetes, high blood

pressure, mental/emotional problem, neurological disorder,

BMI, number of days of exercise per week, and smoking

status.

In the comorbidity model, the strength of association

between neck pain and PCS decreased by more than 50%

(Table 3). In the final model, the neck pain coefficients

changed only slightly from the comorbidity model. This

suggests that comorbid conditions account for most of the

association between neck pain and PCS score. Our final

model suggests that Grade II and Grade III–IV neck pain

are weakly associated with physical HRQoL (Table 3).

Association between neck pain and mental

health-related quality of life

The crude, domain-specific and final models for the asso-

ciation between grades of neck pain and MCS are

presented in Table 4. Crude analysis revealed a negative

association between those with Grades III–IV neck pain

and the MCS score (mean difference = -10.8/100; 95%

CI = -13.6, -8.1). Grade II neck pain was also nega-

tively associated with the MCS (mean difference = -3.7/

100; 95% CI = -5.7, -1.7) as was Grade I neck pain

(mean difference = -2.4/100; 95% CI = -3.7, -1.2)

when compared to those with no neck pain.

Bivariate models excluded BMI, gender, marital status,

education, employment status, (full-time, part-time, retired,

student, homemaker), allergy, arthritis, breathing,

blood disorder, cancer, diabetes, high blood pressure,
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Table 2 Baseline sample characteristics by chronic neck pain grade

Grade 0

(n = 513)

Grade I

(n = 425)

Grade II

(n = 109)

Grade III–IV

(n = 53)

Study sample

(n = 1,131)

Sociodemographic variables

Age (years) [mean (SD)] 45.83 (13.34) 43.02 (13.16) 44.10 (12.82) 45.08 (12.12) 44.70 (13.23)

Male [n (%)] 271 (52.83) 189 (44.47) 39 (35.78) 15 (28.30) 526 (46.51)

Female [n (%)] 242 (47.17) 236 (55.53) 70 (64.22) 38 (71.70) 605 (53.49)

Marital status [n (%)]

Married/common law 388 (76.53) 316 (74.88) 82 (75.23) 37 (69.81) 845 (75.45)

Separated/divorced 38 (7.50) 28 (6.64) 10 (9.17) 7 (13.21) 86 (7.68)

Widowed 13 (2.56) 10 (2.37) 5 (4.59) 2 (3.77) 31 (2.77)

Single 68 (13.41) 68 (16.11) 12 (11.01) 7 (13.21) 158 (14.11)

Location of residence [n (%)]

Urban 177 (34.57) 169 (39.86) 34 (31.19) 16 (30.19) 410 (36.32)

Rural 335 (65.43) 255 (60.14) 75 (68.81) 37 (69.81) 719 (63.68)

Annual household income [n (%)]

$0–20,000 90 (19.44) 89 (22.14) 18 (17.31) 7 (14.29) 234 (22.41)

$20,001–40,000 173 (37.37) 95 (23.63) 22 (21.15) 9 (18.37) 361 (34.58)

$40,001–60,000 106 (22.89) 135 (33.58) 33 (31.73) 12 (24.49) 239 (22.89)

Over $60,001 94 (20.30) 83 (20.65) 31 (29.81) 21 (42.86) 210 (20.11)

Education [n (%)]

Less than grade 8 38 (7.50) 15 (3.55) 11 (10.09) 9 (16.98) 79 (7.06)

High School ([grade 8 no grad) 121 (23.87) 84 (19.91) 22 (20.18) 19 (35.85) 255 (22.79)

High school graduate 139 (27.42) 110 (26.07) 29 (26.61) 12 (22.64) 293 (26.18)

Post-secondary 148 (29.19) 140 (33.18) 36 (33.03) 10 (18.87) 342 (30.56)

University graduate 61 (12.03) 73 (17.30) 11 (10.09) 3 (5.66) 150 (13.40)

Unemployed [n (%)]

Yes 30 (5.92) 20 (4.78) 7 (6.60) 8 (15.09) 68 (6.12)

No 477 (94.08) 398 (95.22) 99 (93.40) 45 (84.91) 1,044 (93.88)

Full time worker [n (%)]

Yes 253 (49.90) 222 (53.11) 49 (46.23) 15 (28.30) 552 (49.64)

No 254 (50.10) 196 (46.89) 57 (53.77) 38 (71.70) 560 (50.36)

Part time worker [n (%)]

Yes 74 (14.60) 67 (16.07) 19 (17.92) 6 (11.32) 168 (15.12)

No 433 (85.40) 350 (83.93) 87 (82.08) 47 (88.68) 943 (84.88)

Retired [n (%)]

Yes 70 (13.81) 41 (9.81) 10 (9.43) 5 (9.43) 131 (11.78)

No 437 (86.19) 377 (90.19) 96 (90.57) 48 (90.57) 981 (88.22)

Homemaker [n (%)]

Yes 87 (17.16) 75 (17.94) 19 (17.92) 14 (26.42) 201 (18.08)

No 420 (82.84) 343 (82.06) 87 (82.08) 39 (73.58) 911 (81.92)

Student [n (%)]

Yes 15 (2.96) 23 (5.50) 7 (6.60) 1 (1.89) 46 (4.14)

No 492 (97.04) 395 (94.50) 99 (93.40) 52 (98.11) 1,066 (95.86)

General health variables

BMI (kg/m2) [mean (SD)] 26.36 (5.09) 26.44 (4.83) 25.84 (4.29) 28.05 (6.75) 26.42 (5.02)

No. of days of exercise/week [mean (SD)] 2.89 (2.20) 2.77 (2.06) 2.71 (2.20) 2.88 (2.15) 2.82 (2.15)

Cigarette smoking [n (%)]

Never smoked 263 (52.92) 214 (52.20) 26 (24.53) 20 (40.00) 557 (51.05)

Ex-smoker 116 (23.34) 109 (26.59) 34 (32.08) 8 (16.00) 262 (24.01)

Current smoker 120 (24.05) 91 (21.93) 38 (35.85) 23 (45.10) 280 (25.45)
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Table 2 continued

Grade 0

(n = 513)

Grade I

(n = 425)

Grade II

(n = 109)

Grade III–IV

(n = 53)

Study sample

(n = 1,131)

Smoke \ 1 pack 81 (16.30) 61 (14.88) 27 (25.47) 11 (22.00) 78 (16.32)

Smoke [ 1 pack 37 (7.44) 26 (6.34) 19 (17.92) 11 (22.00) 94 (8.62)

Medication for pain [n (%)]

Yes 43 (9.19) 63 (14.86) 29 (26.61) 32 (62.75) 178 (16.50)

No 425 (90.81) 361 (85.14) 80 (73.39) 19 (37.25) 901 (83.50)

Neck injury in MVA [n (%)]

No 467 (92.84) 330 (79.33) 75 (70.09) 35 (67.31) 925 (84.09)

Yes 36 (7.16) 86 (20.67) 32 (29.91) 17 (32.69) 175 (15.91)

Outcomes

Physical component summary (PCS) [mean (SD)] 49.04(8.78) 47.30(8.49) 43.05(9.43) 35.18(10.06) 47.04(9.43)

n = 491 n = 413 n = 105 n = 50 n = 1,086

Mental component summary (MCS) [mean (SD)] 52.45 (8.78) 50.03 (9.67) 48.76 (10.08) 41.60 (11.61) 50.66 (9.71)

n = 491 n = 413 n = 105 n = 50 n = 1,086

Comorbidities allergy [n (%)]

Absent 318 (63.47) 222 (53.62) 59 (55.14) 24 (46.15) 638 (57.84)

No/min. impact on health 135 (26.95) 142 (34.30) 32 (29.91) 13 (25.00) 331 (30.01)

Mod./severe impact on health 48 (9.58) 50 (12.08) 16 (14.95) 15 (28.85) 134 (12.15)

Arthritic disorder [n (%)]

Absent 390 (78.31) 285 (69.51) 74 (69.81) 24 (45.28) 788 (72.10)

No/min. impact on health 73 (14.66) 79 (19.27) 15 (14.15) 10 (18.87) 181 (16.56)

Mod./severe impact on health 35(7.03) 46 (11.22) 17 (16.04) 19 (35.85) 124 (11.34)

Blood disorders [n (%)]

Absent 490 (96.65) 404 (96.19) 99 (92.52) 46 (88.46) 1,068 (95.70)

No/min. impact on health 14 (2.76) 15 (3.57) 5 (4.67) 5 (9.62) 40 (3.58)

Mod./severe impact on health 3 (0.59) 1 (0.24) 3 (2.80) 1 (1.92) 8 (0.72)

Breathing disorders [n (%)]

Absent 377 (74.95) 283 (68.19) 68 (63.55) 28 (53.85) 772 (69.86)

No/min. impact on health 100 (19.88) 101 (24.34) 29 (27.10) 10 (19.23) 245 (22.17)

Mod./severe impact on health 26 (5.17) 31 (7.47) 10 (9.35) 14 (26.92) 88 (7.96)

Cancer [n (%)]

Absent 483 (95.27) 405 (96.20) 101 (94.39) 47 (90.38) 1,065 (95.34)

No/min. impact on health 20 (3.94) 15 (3.56) 5 (4.67) 4 (7.69) 45 (4.03)

Mod./severe impact on health 4 (0.79) 1 (0.24) 1 (0.93) 1 (1.92) 7 (0.63)

Diabetes [n (%)]

Absent 473 (94.22) 388 (94.87) 94 (89.52) 40 (80.00) 1,019 (93.06)

No/min. impact on health 23 (4.58) 18 (4.40) 8 (7.62) 6 (12.00) 59 (5.39)

Mod./severe impact on health 6 (1.20) 3 (0.73) 3 (2.86) 4 (8.00) 17 (1.55)

Digestive disorders [n (%)]

Absent 396 (78.42) 302 (72.60) 68 (64.15) 20 (38.46) 806 (72.68)

No/min. impact on health 81 (16.04) 79 (18.99) 23 (21.70) 13 (25.00) 200 (18.03)

Mod./severe impact on health 28 (5.54) 35 (8.41) 15 (14.15) 19 (36.54) 103 (9.29)

Genitourinary disorders [n (%)]

Absent 405 (79.41) 296 (70.98) 66 (61.11) 27 (50.94) 814 (72.81)

No/min. impact on health 83 (16.27) 92 (22.06) 28 (25.93) 15 (28.30) 224 (20.04)

Mod./severe impact on health 22 (4.31) 29 (6.95) 14 (12.96) 11 (20.75) 80 (7.16)

Hypertension [n (%)]

Absent 426 (84.52) 359 (86.51) 91 (85.85) 34 (65.38) 931 (84.18)

No/min. impact on health 59 (11.71) 39 (9.40) 13 (12.26) 9 (17.31) 123 (11.12)
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cardiovascular disorder, and neurological disorder vari-

ables from the domain-specific models.

The final model, adjusted for important sociodemo-

graphic, general health and comorbidity covariates

produced regression coefficients for the neck pain grades

with confidence intervals that included 0. Thus, there is no

association between chronic neck pain and MCS when

adjusted for important covariates.

Sensitivity analysis

A sensitivity analysis suggested that our results were not

due to missing covariate data. The exclusion of subjects

with missing data produced similar estimates and did not

bias our results (Table 5).

Discussion

The purpose of this study was to quantify the potential

impact of neck pain on HRQoL by examining the

association between grades of neck pain severity and the

physical and mental subscales of the SF-36 Health Survey.

This population-based sample of Saskatchewan adult resi-

dents suggests neck pain is weakly associated with physical

HRQoL, but is not associated with mental HRQoL.

Although grade of neck pain appeared to be associated with

both PCS and MCS in the crude analyses, the multivariate

adjustment of covariates indicates that these associations

were largely attributable to other variables, mainly

comorbid conditions.

The validity of our results is supported by the use of a

large cross-section of Saskatchewan adults and the ability

to adjust for many potential confounders in the multiple

regression analyses. Few population studies have examined

the association between neck pain and physical and mental

HRQoL. Most have only provided information on physical

HRQoL [11, 18]. Studies that have provided information

on both PCS and MCS scales did not account for the grade

(intensity and disability) of neck pain but examined the

duration, location of symptoms (axial or radicular) and did

not account for comorbid conditions [9].

Table 2 continued

Grade 0

(n = 513)

Grade I

(n = 425)

Grade II

(n = 109)

Grade III–IV

(n = 53)

Study sample

(n = 1,131)

Mod./severe impact on health 19 (3.77) 17 (4.10) 2 (1.89) 9 (17.31) 52 (4.70)

Headache [n (%)]

Absent 296 (58.50) 153 (36.87) 19 (17.76) 8 (15.09) 485 (43.69)

No/min. impact on health 164 (32.41) 188 (45.30) 50 (46.73) 10 (18.87) 428 (38.56)

Mod./severe impact on health 46 (9.09) 74 (17.83) 38 (35.51) 35 (66.04) 197 (17.75)

Cardiovascular disorders [n (%)]

Absent 451 (88.95) 350 (84.34) 90 (84.91) 31 (59.62) 941 (84.85)

No/min. impact on health 41 (8.09) 53 (12.77) 10 (9.43) 12 (23.08) 123 (11.09)

Mod./severe impact on health 15 (2.96) 12 (2.89) 6 (5.66) 9 (17.31) 45 (4.06)

Mental problems score [n (%)]

Absent 411 (80.91) 310 (74.40) 76 (71.03) 23 (44.23) 843 (75.88)

No/min. impact on health 77 (15.16) 77 (18.55) 18 (16.82) 15 (28.85) 192 (17.28)

Mod./severe impact on health 20 (3.94) 28 (6.75) 13 (12.15) 14 (26.92) 76 (6.84)

Neurological disorder [n (%)]

Absent 475 (93.50) 384 (92.75) 96 (90.57) 44 (83.02) 1,024 (92.25)

No/min. impact on health 29 (5.71) 26 (6.28) 5 (4.72) 8 (15.09) 71 (6.40)

Mod./severe impact on health 4 (0.79) 4 (0.97) 5 (4.72) 1 (1.89) 15 (1.35)

Depressive symptomatology

Absent (CES-D score B 15) 411 (85.98) 321 (77.54) 73 (68.22) 19 (38.00) 845 (78.68)

Present (CES-D score C 16) 67 (14.02) 93 (22.46) 34 (31.78) 31 (62.00) 229 (21.32)

CES-D total score [mean (SD)] 7.69 (7.88) 10.80 (9.28) 13.62 (9.99) 21.80 (12.82) 10.17 (9.51)

Chronic back pain grade [n (%)]

Grade 0 199 (39.72) 89 (20.99) 18 (16.82) 5 (9.62) 318 (28.65)

Grade I 229 (45.71) 242 (57.08) 39 (36.45) 9 (17.31) 530 (47.75)

Grade II 41 (8.18) 51 (12.03) 36 (33.64) 5 (9.62) 136 (12.25)

Grade III–IV 32 (6.39) 42 (9.91) 14 (13.08) 33 (63.46) 126 (11.35)
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With regards to comorbid conditions, only one other

study found by these authors included as extensive a list of

comorbidities [11]. Fanuele et al. found the five comor-

bidities that lowered the PCS the most included congestive

heart failure, chronic obstructive pulmonary disease, renal

failure, rheumatoid arthritis and lupus. They concluded that

the presence of comorbidities in neck and back pain

patients add to the burden of spinal conditions on func-

tional status; results consistent with our findings [11].

The main limitation of our study is its response rate of

55%. A previous analysis suggests that non-respondents

differ from respondents [8]. To examine selective response

on the basis of demographic characteristics, Côté et al.

compared the distribution of respondents and nonrespon-

dents within each age group, gender, marital status, and

location of residence categories. Subjects aged 40–69,

women, and married individuals were more likely to respond

to the questionnaire. Only one quarter of reserve residents

responded. Thus, a selective response pattern was noted [8].

Selective response bias introduced by the presence of

neck pain has also been evaluated using a method descri-

bed by Tennant and Badley [25]. This method involved

computing and comparing 95% CIs for the prevalence of

Grade I, II, and III–IV neck pain in respondents and non-

respondents from three consecutive response waves.

Results from this analysis suggested that the survey may

Table 3 Physical component summary (PCS) linear regression models

Model Main independent variable b Standard error 95% CI

Crude (n = 1,059) Intercept 49.04 0.40 48.26, 49.82

Chronic neck pain

Grade III–IV -13.86 1.31 -16.42, -11.29

Grade II -5.99 0.95 -7.85, -4.14

Grade I -1.74 0.59 -2.89, -0.59

Grade 0 0

Domain-specific sociodemographic (n = 1,051)a Intercept 51.49 0.78 49.96, 53.01

Chronic neck pain

Grade III–IV -12.73 1.28 -15.25, -10.21

Grade II -6.00 0.92 -7.82, -4.19

Grade I -2.20 0.58 -3.34, -1.06

Grade 0 0

General health (n = 996)b Intercept 49.73 0.40 48.94, 50.52

Chronic neck pain

Grade III–IV -9.58 1.34 -12.21, -6.95

Grade II -4.15 0.93 -5.97, -2.32

Grade I -0.70 0.58 -1.84, ?0.44

Grade 0 0

Comorbidities (n = 967)c Intercept 52.63 0.54 51.57, 53.68

Chronic neck pain

Grade III–IV -4.49 1.25 -6.94, -2.04

Grade II -2.61 0.84 -4.26, -0.97

Grade I -0.24 0.52 -1.25, 0.77

Grade 0 0

Final (n = 916)d Intercept 53.57 0.83 51.95, 55.20

Chronic neck pain

Grade III–IV -4.36 1.26 -6.85, -1.88

Grade II -2.32 0.84 -3.98, -0.67

Grade I -0.20 0.53 -1.23, 0.83

Grade 0 0

a Adjusted for education
b Adjusted for medication for pain, neck injury in MVA
c Adjusted for allergy, arthritis, cardiovascular disorders, genitourinary disorders, depressive symptomatology, chronic back pain grade
d Adjusted for education, medication for pain, neck injury in MVA, allergy, arthritis, genitourinary disorders, depressive symptomatology,

chronic back pain grade
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have appealed to subjects who suffered from neck pain on

the day of the survey and to those with Grade II neck pain

[8]. However, the exclusion of subjects with missing data

was not associated with bias as evidenced by the sensitivity

analysis.

Conclusions

To our knowledge, this study presents a unique finding, as

past studies describing the relationship between neck pain

and HRQoL have typically not assessed severity of neck pain

or controlled for sociodemographic, general health, and

comorbidity factors. This analysis advances knowledge of

the potential confounders of the associations between neck

pain and PCS and MCS measures of HRQoL; mainly the

important contribution made from comorbid conditions.

This has implications for future epidemiologic studies of

neck pain which should measure and control for comorbid

diseases when investigating possible associations. These

results are also useful for the clinician assessing the treat-

ment and prognosis of patients with significant neck pain.

Table 4 Mental component summary (MCS) linear regression models

Model Main independent variable b Standard error 95% CI

Crude (n = 1,059) Intercept 52.45 0.42 51.61, 53.28

Chronic neck pain

Grade III–IV -10.84 1.40 -13.58, -8.10

Grade II -3.68 1.01 -5.67, -1.70

Grade I -2.41 0.63 -3.65, -1.18

Grade 0 0

Domain-specific sociodemographic (n = 982)a Intercept 48.51 1.25 46.05, 50.97

Chronic neck pain

Grade III–IV -10.05 1.42 -12.84, -7.26

Grade II -3.12 1.02 -5.12, -1.13

Grade I -1.83 0.64 -3.09, -0.57

Grade 0 0

General Health (n = 947)b Intercept 51.98 0.64 50.72, 53.24

Chronic neck pain

Grade III–IV -7.48 1.56 -10.55, -4.41

Grade II -1.63 1.06 -3.72, 0.45

Grade I -1.54 0.67 -2.84, -0.23

Grade 0 0

Comorbidities (n = 1,020)c Intercept 54.87 0.63 53.64, 56.10

Chronic neck pain

Grade III–IV -4.59 1.56 -7.65, -1.54

Grade II -0.85 1.06 -2.93, 1.24

Grade I -1.28 0.64 -2.54, -0.03

Grade 0 0

Final (n = 867)d Intercept 48.22 1.43 45.41, 51.03

Chronic neck pain

Grade III–IV -1.97 1.62 -5.15, 1.21

Grade II 0.65 1.07 -1.44, 2.75

Grade I -0.37 0.67 -1.68, 0.94

Grade 0 0

a Adjusted for age, income
b Adjusted for number of days of exercise/week, current smoker, medication for pain, neck injury in MVA
c Adjusted for digestive disorders, headache, genitourinary disorders, chronic back pain grade
d Adjusted for age, income, number of days of exercise/week, current smoker, medication for pain, neck injury in MVA, digestive disorders,

headache, genitourinary disorders
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This analysis suggests that neck pain of increasing severity

should not be seen in isolation but rather as one of several

comorbid conditions that are potentially experienced by a

patient.

The information provided in this cross-sectional analysis

warrants further investigation into the association between

grade of neck pain and HRQoL by means of a prospective

research design that would inform causality. Future

research should address the associations between neck pain

and comorbidities that may tend to aggregate in subjects

with poorer health status and chronic diseases.
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7. Côté P, Cassidy JD, Carroll L (2000) The factors associated with

neck pain and its related disability in the Saskatchewan population.

Spine 25(9):1109–1117. doi:10.1097/00007632-200005010-00012
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reliability, and concurrent validity of a new self-assessed

comorbidity scale. Unpublished manuscript, University of

Saskatchewan

17. Lobbezoo F, Visscher CM, Naeije M (2004) Impaired health

status, sleep disorders, and pain in the craniomandibular and

cervical spinal regions. Eur J Pain 8(1):23–30

18. Luo X, Edwards CL, Richardson W et al (2004) Relationships of

clinical, psychologic, and individual factors with the functional

status of neck pain patients. Value Health 7(1):61–69

19. McHorney CA, Ware JE Jr, Rogers W et al (1992) The validity

and relative precision of MOS short- and long-form health status

scales and Dartmouth COOP charts: results from the medical

outcomes study. Med Care 30(5 Suppl):MS253–MS265. doi:

10.1097/00005650-199205001-00025

20. Orme JG, Reis J, Herz EJ (1986) Factorial and discriminant

validity of the center for epidemiological studies depression

(CES-D) scale. J Clin Psychol 42(1):28–33. doi:10.1002/1097-

4679(198601)42:1\28::AID-JCLP2270420104[3.0.CO;2-T

21. Radloff LS (1977) The CES-D scale: a self-reported depression

scale for research in the general population. Appl Psychol Meas

1:385–401. doi:10.1177/014662167700100306

22. Rothman KJ, Greenland S (1998) Modern epidemiology, 2nd edn

edn. Lippincott-Raven, Philadelphia

23. SAS/STAT User’s Guide (2003) Computer program, Version

9.1., SAS Institute Inc, Cary

24. Smith BH, Penny KI, Purves AM et al (1997) The chronic pain

grade questionnaire: validation and reliability in postal research.

Pain 71(2):141–147

25. Tennant A, Badley EM (1991) A confidence interval approach to

investigating non-response bias and monitoring response to postal

questionnaires. J Epidemiol Community Health 45(1):81–85

26. Turk DC, Okifuji A (1994) Detecting depression in chronic pain

patients: adequacy of self-reports. Behav Res Ther 32(1):9–16.

doi:10.1016/0005-7967(94)90078-7

27. Von Korff M (1992) Epidemiological and survey methods: chronic

pain assessment. In: Turk DC, Melzack R (eds) Handbook of pain

assessment. The Guilford Press, New York, pp 391–408

28. Von Korff M, Deyo RA, Cherkin D et al (1993) Back pain in

primary care. Outcomes at 1 year. Spine 18(7):855–862

29. Von Korff M, Dworkin SF (1989) Problems in measuring pain by

survey. The classification of chronic pain in field research. In:

Chapman CR, Loeser JD (eds) Issues in pain management. Raven

Press, New York, pp 519–533

30. Von Korff M, Dworkin SF, Le Resche L (1990) Graded chronic

pain status: an epidemiologic evaluation. Pain 40:279–291. doi:

10.1016/0304-3959(90)91125-3

31. Von Korff M, Dworkin SF, Le Resche L, Kruger A (1988) An

epidemiologic comparison of pain complaints. Pain 32(2):173–183

32. Von Korff M, Le Resche L, Dworkin SF (1993) First onset of

common pain symptoms: a prospective study of depression as a

risk factor. Pain 55(2):251–258

33. Von Korff M, Ormel J, Keefe FJ et al (1992) Grading the severity

of chronic pain. Pain 50(2):133–149. doi:10.1016/0304-

v3959(92)90154-4

34. Vermeulen S (2006) Assessing the performance of a self-report

comorbidity scale. MSc Thesis. Unpublished manuscript, Uni-

versity of Alberta

35. Ware JE Jr (1987) Standards for validating health measures:

definition and content. J Chronic Dis 40(6):473–480. doi:

10.1016/0021-9681(87)90003-8

36. Ware JE Jr (2000) SF-36 health survey update. Spine 25(24):

3130–3139

37. Ware JE, Kosinski M (2001) SF-36 physical and mental health

summary scales: a manual for users of version 1, 2nd edn edn.

Quality Metric Incorporated, Lincoln

38. Ware JE Jr, Kosinski M, Keller S (1994) SF-36 physical and

mental health summary scales: a user’s manual. The Health

Institute, New England Medical Center, Boston

39. Ware JE Jr, Snow KK, Kosinski M et al (1993) SF-36 health

survey: manual and interpretation guide. The Health Institute,

New England Medical Center, Boston

40. Zich JM, Attkisson CC, Greenfield TK (1990) Screening for

depression in primary care clinics: the CES-D and the BDI. Int

J Psych Med 20(3):259–277

Eur Spine J (2009) 18:371–381 381

123

http://dx.doi.org/10.1007/s00586-004-0864-4
http://dx.doi.org/10.1007/s00586-004-0864-4
http://dx.doi.org/10.1016/S0022-3999(99)00004-5
http://dx.doi.org/10.1097/00005650-199205001-00025
http://dx.doi.org/10.1177/014662167700100306
http://dx.doi.org/10.1016/0005-7967(94)90078-7
http://dx.doi.org/10.1016/0304-3959(90)91125-3
http://dx.doi.org/10.1016/0304-3959(92)90154-4
http://dx.doi.org/10.1016/0304-3959(92)90154-4
http://dx.doi.org/10.1016/0021-9681(87)90003-8

	The association between prevalent neck pain and health-related quality of life: a cross-sectional analysis
	Abstract
	Introduction
	Materials and methods
	Study design and sample
	Main independent variable: neck pain
	Outcome: health-related quality of life (HRQoL)
	Covariates
	Statistical analysis

	Results
	Sample characteristics
	Association between neck pain and physical �health-related quality of life
	Association between neck pain and mental �health-related quality of life
	Sensitivity analysis

	Discussion
	Conclusions
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


