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Contribution of Nonspinal Comorbidity to
Low Back Pain Outcomes
Greg McIntosh, MSc,* Hamilton Hall, MD, FRCSC,*w and Christina Boyle, Reg PT*

Objective: To determine the involvement of comorbidity to
outcomes in a cohort of acute mechanical low back pain
patients.
Methods: Incident low back pain cases (n = 7077) in the acute or
subacute phase assessed between January 1, 1999 and December
31, 2001 were included. Patients were categorized into 1 of 2
groups on the basis of their current medical history: (1) those
with at least 1 of 7 medical histories considered (Comorbidity
Group, n = 539), or (2) those with only low back pain (Back
Pain Group, n = 6538). Main outcome measures were: change
in perceived function and visual analog scale (VAS) pain rating
from initial assessment to discharge, and total number of
treatment days.
Results: There were no baseline statistically signiﬁcant diﬀerences in VAS pain rating, questionnaire score, or symptom
duration between groups. Odds ratios (ORs) were adjusted to
reﬂect age and sex diﬀerences between groups. Logistic
regression analysis revealed no statistically signiﬁcant diﬀerence
for change in functional score (OR = 1.002) between groups;
there were marginal diﬀerences in change in VAS pain rating
(OR = 1.08) and total number of treatment days (OR = 1.006).
w2 analysis revealed no statistically signiﬁcant diﬀerences in
medication use, global pain rating, or pain control ability
posttreatment, between groups.
Discussion: Signiﬁcant ORs were barely greater than 1.00 and
were likely the result of the large sample size. The clinical course
for comorbid patients, who may seem more complicated at the
start of treatment, is just as favorable.
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T

he role of comorbidities is poorly quantiﬁed in the
back pain literature.1 Only a few studies have
addressed the aﬀect of concomitant medical conditions
on clinical course of low back pain.1–12 Robinson et al2
concluded that diabetes might lead to increased susceptibility to disc prolapse. There is conﬂicting evidence
about the relationship between obesity and back pain.3–9
Dickens et al10 states that an association between
depression and excessive back pain behavior is diﬃcult
to determine because depression ratings usually record
symptoms attributable to physical disease. Thus, the
literature is unclear whether these conditions result in or
are the result of back pain.
Although chronic back pain and comorbidity has
received limited attention, the literature contains even less
about the role of comorbidity in acute patients. Coexisting conditions may have unforeseen yet clinically
signiﬁcant eﬀects on patients’ response to treatment and
ultimate outcome.12
The objective of this study was to determine the
relationship of comorbidity to outcomes in a cohort of
acute low back pain patients. The research hypothesis was
that those with comorbidity would have worse outcomes
than those without comorbid condition. The research
question: do nonspinal medical issues, associated with
acute back pain, contribute to prolonged treatment
periods and/or signiﬁcantly worse outcomes?

MATERIALS AND METHODS
This research project used a prospective inception
cohort study design. The cohort was comprised of
incident cases (n = 7077) reporting for nonoperative
treatment at 43 clinics across Canada.
All working and nonworking mechanical low back
pain patients in the acute or subacute stage (less than 90 d
postonset) who started a rehabilitation program between
January 1, 1999 and December 31, 2001 were included.
Minors, surgical candidates, those with previous back
surgery, and chronic low back pain patients (greater than
90 d duration) were excluded.
Physiotherapy assessment and patient self-report
were used to obtain baseline and outcome information.
Registered physiotherapists with specialized low back
pain training obtained a standardized history and
performed standardized physical examination. The high
intertester reliability of this assessment procedure has
been documented previously.13 Patients participated in a
clinical interview, completed a baseline questionnaire on
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how pain aﬀected physical function, and provided sociodemographic information. The questionnaire contained
18 patient self-report items on the basis of a previously
published instrument, the Low Back Outcome Score14;
the higher the score, the greater the patient’s perceived
level of function.15 At discharge, patients completed the
same questionnaire to gauge changes and improvements.
All information from the 2 questionnaires and
spinal assessment were entered into a computer program
and then electronically transferred and stored in a central
clinical database from which the clinical and outcome
variable data for this study were accessed. The database
was designed for research purposes and contains the
clinical details necessary for epidemiologic research.16
The clinics are secondary care rehabilitation facilities
that focus on pain control and recovery of movement in
acute, subacute, and chronic ambulatory populations. The
rare patients whose back pain results from malignancy,
suspected systemic disease, cases sustaining trauma suﬃcient to produce severe bony injury or individuals with
major neurologic sequelae are referred elsewhere. Treatment is active, exercise-based physiotherapy for mechanical spinal pain of musculoskeletal origin.17 The number of
treatment hours per day and the total treatment time were
adapted to the needs of each patient.
Clinicians make discharge decisions in close consultation with patients and referral sources (physician
and/or payor); discharge planning is usually a negotiation
between the 3 parties involved. At assessment, the
treating therapist and patient set mutually agreeable
goals with respect to pain control, range of motion, and
functional improvement. Discharge occurs when the
parties conclude that all or most of the goals and
objectives set out in the treatment plan have been fulﬁlled.
If agreement is not reached, treatment continues unless a
clinician believes that further improvement is not likely,
and it is in a patient’s best interest to discontinue
treatment. In some cases, payors decide on maximum
treatment length, only agreeing to pay for a certain
number of treatments; when the maximum has been
reached, patients must be discharged.
With the exception of an identiﬁcation number,
patient data were anonymized before analysis. No patient
was contacted directly as part of this statistical review.
The study design, approved by the Research Ethics Board
of Sunnybrook and Women’s College Health Sciences
Center, ensured conﬁdentiality of all participants.
Patients were categorized into 1 of 2 groups on the
basis of the medical history provided at intake: (1) those
with at least 1 of 7 medical conditions considered on
assessment (Table 1) (Comorbidity Group, n = 539), (2)
those with low back pain only (Back Pain Group,
n = 6538).
Primary outcomes assessed were: (1) change in
perceived function from initial assessment to discharge,
on the basis of the change in questionnaire scores, (2)
change in visual analog scale (VAS) pain rating from
assessment to discharge, and (3) total number of
treatment days. Secondary outcome measures were: (1)
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TABLE 1. Comorbid Conditions Considered Among Acute
Low Back Pain Patients Reporting for Conservative Treatment
Comorbidity

n

Coronary artery disease
Hypertension
Rheumatoid arthritis
Diabetes
Nonspinal malignancy
Chronic obstructive pulmonary
disease
Any other comorbid condition
Multiple conditions
Total

22
118
18
21
9
16
264
71
539

change in medication usage from assessment to discharge,
(2) subjective global pain rating at discharge (pain is:
gone, decreased, same, increased), (3) perceived ability to
control pain.
All analyses were conducted with SPSS for Windows release 11.0.1, November 15, 2001. Logistic regression analysis was used to model the relationship between
the binary response variable (comorbidity present yes/no)
and the outcome measures. Univariate logistic regression
analysis was used to identify any signiﬁcant associations
between each independent variable and the dichotomous
outcome. An a level of 0.05 (2 sided) was used as the
criterion for statistical signiﬁcance.

RESULTS
The mean age of the cohort was 39.2 years
(SD = 10.3, range = 18 to 65) with 66% males. The
mean symptom duration was 29.6 days (SD = 23.2,
range = 0 to 89), with a median of 22.5 days. Constant
pain was reported by 53% of the cohort; 49.8% reported
at least occasional medication use for their back pain.
Table 2 reveals that there were no baseline
statistically signiﬁcant diﬀerences in VAS pain rating,
questionnaire score, symptom duration, or percentage in
constant pain between groups. The Comorbidity Group
was signiﬁcantly older by 4 years (43.1 vs. 38.9, P<0.001)
and had signiﬁcantly more females (44.9% vs. 33.4%,
TABLE 2. Baseline Differences Between Groups

Age—mean (SD)
VAS—mean (SD)
Sex
% female
Questionnaire
Score—mean (SD)
Symptom duration
—mean (SD)
Constancy
% constant

Comorbidity
Group

Back Pain
Group

SSD

43.1 (10.6)
5.80 (2.2)

38.9 (10.2)
5.78 (2.1)

*
NS

44.9
37.1 (10.4)

33.4
37.2 (9.9)

*
NS

31.2 (23.2)

29.4 (23.2)

NS

53.4

52.5

NS

*P<0.001.
NS indicates not signiﬁcant; SD, standard deviation; SSD, statistically
signiﬁcant diﬀerence.
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TABLE 3. Outcomes by Group From Logistic Regression
Primary Outcomes

Comorbidity Group

Function (QS)
VAS
Treatment days

Mean (SD)
Mean (SD)
Mean (SD)

16.8 (11.7)
2.00 (2.94)
20.1 (19.2)

Back Pain Group
16.2 (12.6)
2.40 (2.48)
18.2 (16.4)

OR*

95% CI

P

1.002
1.079
1.006

0.99-1.01
1.013-1.149
1.001-1.011

0.752
0.018
0.013

*Adjusted for age and sex.
CI indicates conﬁdence interval; QS, questionnaire score; SD, standard deviation; VAS, Visual Analogue Scale; OR, Odds Ratio.

P<0.001). Even though these demographic variables
showed statistically signiﬁcant diﬀerences between
groups, they were not deemed clinically signiﬁcant;
however, odds ratios (ORs) were adjusted for age and sex.
Table 3 displays that logistic regression analysis
revealed no statistically signiﬁcant diﬀerence for change
in functional score (OR = 1.002) between groups; there
were marginal statistically signiﬁcant diﬀerences in
change in VAS pain rating (OR = 1.08) and total number
of treatment days (OR = 1.006). w2 analysis revealed that
there were no statistically signiﬁcant diﬀerences in change
in medication use, global pain rating, or pain control
ability posttreatment, between groups (Table 4).
Of the 539 patients with comorbid conditions,
Hypertension (n = 118) and Other (n = 264) were the
most frequent conditions. These were the only 2
subgroups large enough to perform separate comparisons
with the Back Pain Group.
For Other versus Back Pain, there were no
statistically signiﬁcant diﬀerences between groups for
VAS pain rating and function score. There was a small
statistically signiﬁcant diﬀerence for treatment days.
For Hypertension versus Back Pain, there were no
statistically signiﬁcant diﬀerences between groups for
treatment days and function score. There was a small
statistically signiﬁcant diﬀerence for change in VAS pain
rating (‘‘Hypertension’’ Comorbidity Group = 1.7 vs.
Back Pain Group = 2.4, OR = 1.2, P = 0.02, 95%
conﬁdence intervals 1.04-1.48).

TABLE 4. Outcomes by Group From w2 Analysis
Secondary Outcomes

Comorbidity
Group

Medication use (%)
Never
Occasional
1-2/d
Several
Subjective symptom rating
Gone
Decreased
Same
Increased
Pain control
No control
Can abolish
Can reduce

Back Pain
Group

41.1
37.3
11.0
4.3

47.5
42.5
12.3
4.2

37.0
54.3
7.0
1.7

36.0
53.2
9.3
1.5

9.1
22.8
68.1

9.9
19.8
70.3

v2

SSD

4.64

NS

2.45

NS

1.02

NS

NS indicates not signiﬁcant; SSD, statistically signiﬁcant diﬀerence.
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w2 analysis revealed that there were no statistically
signiﬁcant diﬀerences in change in medication use, global
pain rating, or pain control ability posttreatment,
between Other and Back Pain and Hypertension and
Back Pain Groups. The sample sizes of the remaining
subgroups were not large enough for further individual
comorbidity subgroup comparison to the Back Pain
Group.
The mean number of treatment days for the cohort
was 18.3 (SD = 16.7, range = 3 to 143), with a median of
13.5 days; 90% of the cohort had less than 39 days in
treatment. The remaining 10% were not diﬀerent in terms
of within and between group baseline characteristics or
outcomes pertaining to pain and function.

DISCUSSION
In this study of acute patients with mechanical low
back pain, associated comorbidity did not contribute to
reduced function, more medication usage, worse global
pain rating, or less pain control. The Comorbidity Group
had signiﬁcantly less pain reduction as measured on VAS
and signiﬁcantly more treatment days. But the ORs were
barely greater than 1.00; the statistical signiﬁcance of
these ORs was likely the result of the large sample size.
Large sample sizes have more likelihood of detecting even
small statistical diﬀerences18; marginal diﬀerences are
similar to a subtle but deﬁnite abnormality on a
diagnostic test; the importance is a matter of judgement.19
Between groups, a half point change in VAS rating (2.00
vs. 2.4) and a 2 day diﬀerence in treatment days (20.1 vs.
18.2) were not deemed clinically signiﬁcant. Thus, the
diﬀerences in outcomes between groups were not large
enough to accept the research hypothesis.
These ﬁndings are in contrast to previous literature.
Nordin et al11 discovered that those with comorbidity
were 1.31 times more likely to remain work disabled than
those with uncomplicated back pain. The authors
concluded that comorbidities should be routinely evaluated to better manage back pain disability. Xuan et al12
suggest that comorbid conditions signiﬁcantly aﬀect
patients’ scores on generic quality of life measures and
estimation of treatment eﬀect, whereas their inﬂuence on
disease-speciﬁc quality of life scores and estimation of
treatment eﬀect is considerably smaller. In a predominantly chronic sample, Fanuele et al1 stated that the
prevalence of nonspinal medical pathologies contributes
to decreased functional status. This previous literature
used predominantly chronic patients. The current study
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examined an acute sample, which may account for the
contrasting results.
The method of classifying comorbidity, in this
study, is open to criticism from 2 perspectives. It could
be argued that because most previous comorbidity
research has focused on symptoms and health complaints,
a similar subjective approach is warranted. At the other
extreme, analysis by individual comorbidity may prove
beneﬁcial, because combining diﬀerent health conditions
into 1 category for analysis might mask any potential
associations for some conditions and not others.
Determining comorbidity status involved a combination of both subjective and objective classiﬁcation.
Subjectively, the inclusion of the Other subgroup allowed
for the capture of all possible health complaints not
included in the speciﬁc signiﬁcant medical history query.
The Other subgroup was large enough to allow for
comparison to the Back Pain Group, but failed to show
statistically signiﬁcant diﬀerences in outcomes. Objectively, diﬀerent types of comorbid conditions interact
with pain in diﬀerent ways; this is particularly relevant
with high blood pressure and pain.20,21 The Hypertension
subgroup was large enough to allow for comparison to
the Back Pain Group, but failed to show statistically
signiﬁcant diﬀerences in outcomes. The sample sizes of
the remaining subgroups were not large enough for
further comparison to the Back Pain Group. However,
the lack of signiﬁcant ﬁndings in these subgroup analyses
suggests that, in part, neither subjective nor objective
classiﬁcation seemed to inﬂuence results.
Other limitations of this study include the potential
for several biases.22 Because clinical caseloads, in these
locations, were dependent on physician referral, there
may be centripetal bias; physicians do not refer all of their
back pain patients to this clinic system, so only speciﬁc
mechanical pain patients may gravitate toward this type
of treatment.
Similarly, because the treatment protocol was
active, exercise-based rehabilitation, physicians may
decide that for profoundly disabled or minimally restricted patients, this form of management is not
appropriate, thereby creating a referral ﬁlter bias.
However, recent evidence from a pilot project involving
rehabilitation providers23 suggests that patient pain
severity and functional status measures for this clinic
system are similar to 6 other nonrelated physiotherapy
facilities in Ontario. There seems to be little, if any,
selection bias in the cases used for this analysis.
All parties involved in the rehabilitation process
have the potential to inﬂuence the outcome measure Days
in Treatment. Patient, referral source or clinician, in
either isolation or combination, all have a voice in how
long treatment lasts. Treatment does not usually continue
when: (1) patients announce that they feel ready to return
to activities of daily living, (2) patients reach the set
number of treatments as dictated by payors, and (3) a
clinician believes that further improvement is not likely,
and it is in a patient’s best interest to discontinue
treatment.
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The wide range of treatment days shows that no one
criterion is dominating the discharge process and yet the
short mean and median reveal the emphasis not to make
these people into long-term patients. Because the 2 groups
showed similar frequency distributions and no baseline
statistical diﬀerences for this measure, the decision
process for discharge planning was similar for both
groups.
Study strengths are the standardization of treatment
and data collection. Because of the extensive steps taken
to ensure a standardized protocol for all patients, there
was little variation in actual treatment, thereby reducing
the possibility of confounding by treatment regimen.
Although there was variation in treatment length, the
mean and median were less than 20 days and only 10%
remained in treatment for more than 40 days. The
frequency distribution and analysis of these few patients
suggests that they were not true outliers in a statistical
sense, they were inﬂuential observations; thus, they were
not omitted from the study and did not bias results.
Using clinics that are fully integrated, with the same
centrally coordinated data collection tools and philosophy of treatment, reduces the potential for unexpected
treatment aberrations and inadequate data accumulation.
An inception cohort was used to help eliminate any
confounding factors that are often present in chronic pain
populations.
In conclusion, those with a comorbid condition in
addition to back pain (coronary artery disease, hypertension, rheumatoid arthritis, diabetes, nonspinal malignancy, chronic obstructive pulmonary disease, or any
other comorbid condition) had no statistically signiﬁcant
diﬀerences in pain control, medication usage, or functional outcomes compared with a group with back pain
alone. Thus, patients with comorbidities will likely
improve at the same rate as regular back pain patients.
The clinical course for comorbid patients, who may seem
more complicated at the start of treatment, is just as
favorable.
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