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Association Between Obesity and Functional Status in
Patients With Spine Disease
Jason C. Fanuele, MS,* William A. Abdu, MD, MS,† Brett Hanscom, MS,‡ and
James N. Weinstein, DO, MS*†‡§

Study Design. A cross-sectional study of 15,974 patients with spine disease from 26 members of the National Spine Network.
Objectives. To use functional status measures and
clinical parameters to evaluate the association between
obesity and health status among patients with spine
conditions.
Summary of Background Data. With 22.5% of Americans overweight, obesity is a significant health concern.
However, the functional impact caused by obesity in
spine patients remains unknown.
Methods. Functional status was measured on 15,974
patients on an initial visit using a general physical health
measure (SF-36 Physical Component Summary score)
and a disease-specific measure (Oswestry Disability Index). Obesity was measured using body mass index (kg/
m2). Patients were categorized into four groups according
to body mass index: normal range (⬍25.0 kg/m2, n ⫽
5732), Grade 1 obesity (25.0 –29.9 kg/m2, n ⫽ 5845), Grade
2 obesity (30.0 –39.9 kg/m2, n ⫽ 3836), and Grade 3 obesity (ⱖ40.0 kg/m2, n ⫽ 561). The associations between
SF-36 Physical Component Summary and Oswestry Disability Index scores and body mass index were evaluated
in a multivariate linear regression model. Clinical presentation data were derived from patient and clinician reports and were compared across body mass index
categories.
Results. In the four obesity categories, the PCS scores
were 32.6 (normal range body mass index), 30.8 (Grade
1), 28.2 (Grade 2), and 25.9 (Grade 3) (P ⬍ 0.001). The
SF-36 Physical Component Summary score of the general
U.S. population is 50.0. The Oswestry Disability Index
scores across the four body mass index groups were 39.0,
41.6, 46.6, and 52.2, respectively (P ⬍ 0.001). Compared
with nonobese patients, obese patients were more likely
to have radicular pain and neurologic signs (P ⬍ 0.01).
Furthermore, obese patients had more comorbidities and
were more likely to be receiving worker’s compensation.
After adjusting for clinical and demographic factors, each
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increased level of obesity was associated with a 1–1.5point worsening in both the SF-36 Physical Component
Summary and Oswestry Disability Index scales (P ⬍ 0.05).
Conclusions. General and disease-specific functional
health status was significantly worse for patients with a
higher body mass index. Obese patients also displayed
more severe pain symptoms than nonobese spine
patients. [Key words: body mass index, functional status,
National Spine Network, obesity, Oswestry Disability Index, Physical Component Summary score, SF-36, spinal
condition] Spine 2002;27:306 –312

Over the past two decades, the prevalence of obesity
(body mass index [BMI] ⱖ 30 kg/m2) in the United States
has dramatically increased, rising from 14.5% of the
population in 1980 to 22.5% in 1994.11 This epidemic
has a far-reaching public health impact because obesity
has been identified as a strong risk factor for cardiovascular disease, cancer, stroke, and endocrine disorders.27
Furthermore, obese patients have significantly lower
functional status than nonobese patients; that is, the
obese have more physical morbidity than their normal
weight counterparts.12,32
In addition to cardiovascular and malignant diseases,
some chronic and high-morbidity spine conditions
have been linked to obesity. Specifically, low back pain
has been correlated with obesity in many studies.3,5,16,17,20,21,22,24,30 Some theorize that the abnormal
mechanical loads placed on the spine of the obese patient
cause back disorders.5,16,17 Others suspect that a spine
condition is the initial injury and that the resultant sedentary lifestyle leads to obesity.15,20 Although the association between low back pain and body weight has been
well studied, little is known about how obesity affects
functional status in spine patients. The authors hypothesize that increased BMI in the spine patient is coupled
with lower functional status and worse disease-specific
measures. This present study of a large population of
spine patients examines the associations between obesity
and functional status in spine patients. The study uses
well-accepted and validated measures of functional status (SF-36 Physical Component Summary [PCS] score
and Oswestry Disability Index [ODI]) and standard clinical parameters to examine patients across all levels of
BMI (kg/m2) in an effort to understand how obesity is
related to the health status of spine patients.
Materials and Methods
Study Design. This study is a cross-sectional observational
study of 15,974 patients from the National Spine Network
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(NSN). The NSN is a consortium of 26 spine centers nationwide, including academic institutions, hospitals, private practices, and individual physicians, which treat spine conditions
and collaborate in collecting outcomes data on their patients.
Most member centers are specialty clinics dedicated to spine
care, and all centers espouse a multidisciplinary philosophy of
spine treatment and are affiliated with an accredited hospital or
academic medical center. The majority of participating physicians are orthopedic surgeons, neurosurgeons, neurologists,
physiatrists, and anesthesiologists; however, there are a limited
number of internists and family practitioners involved in the
network. The NSN protocol states that each participating physician should administer the NSN Health Status Survey to each
of their spine patients. The network’s patient population is
composed primarily of patients with the most common spine
diagnoses (herniated disc, spinal stenosis, spondylosis, sprain/
stains, and chronic pain syndrome) and includes a smaller number patients with scoliosis, spinal tumors, kyphosis, trauma,
infection/inflammation, and osteoporosis.

Measures
NSN Health Status Survey. The data used in this study are
from the initial visit NSN Health Survey Questionnaire. This
survey is completed by both the clinician and the patient. The
patient enters information about demographics, functional
health status, spine symptoms, comorbidities, medications, and
work status. The clinician enters information about pain symptoms, neurologic signs, surgical history, diagnoses, diagnostic
studies, consultations, and treatment plan.9
Short-Form 36 Health Status Questionnaire. Functional
health status is assessed using the Medical Outcomes Trust
Short Form 36 (SF-36) Health Status Questionnaire, which is
integrated into the NSN Health Status Survey.36 The SF-36
survey measures functional status in eight categories: general
health perceptions (GH), physical function (PF), general mental
health (MH), role function as limited by physical problems
(RP), role function as limited by mental problems (RE), bodily
pain (BP), vitality (VT), and social function (SF). Two summary
scales are also available: the PCS, an overall summary of physical well being, and the Mental Component Summary, an overall summary of mental health. Both summary scales are normalized to a score of 50, which represents the “average” health
status of the general U.S. population, and the populations’
standard deviation is 10 (see Appendix).9,35
Using the PCS scale alone enables more user-friendly interpretation of a patient’s functional status than if all eight SF-36
scores are interpreted separately. Also, the number of statistical
analyses is significantly reduced when using one score instead

of eight. Compared with the eight SF-36 subscales, PCS scores
have greater or equal reliability and have many more scale
levels, creating more statistical power to detect differences in
physical health.35 The possible range of PCS scores is from 2
(complete disability) to 76 (no disability).35
ODI. The Oswestry Low Back Pain Disability Questionnaire is a 10-question, low back-specific survey, which generally takes 3–5 minutes to complete.7 The NSN questionnaire
uses 9 of the 10 items (items 2–10) from the American version
of the questionnaire developed by the American Academy of
Orthopedic Surgeons for the MODEMS project. Each question
has six possible responses that are scored from 0 to 5. All scores
are summed and divided into the highest possible score of 45,
producing a 0 –100% scale, with 0 representing no disability
and 100 representing complete disability. For missing responses the total possible score is reduced (e.g., the highest
possible score for 8 responses would be 40). This scale is referred to as the ODI. The ODI is a popular disease-specific
outcome measure for studies of patients with low back pain.8
BMI. Various techniques are available for measuring obesity including skinfold thickness, bioelectrical impedance, and
dual energy radiograph absorptiometry.27 A standardized, less
expensive, less time-consuming, and more accurate method of
assessing body fat is by BMI.27 BMI is calculated as weight in
kilograms divided by the square of the height in meters (kg/m2).
A BMI of 30.0 is equivalent to 186 lb in a 5 ft 6 in. person and
221 lb in a 6 ft 0 in. person. The World Health Organization
international classification of obesity defines four levels of severity: normal range BMI (⬍25.0 kg/m2), Grade 1 (moderate)
obesity (25.0 –29.9 kg/m2), Grade 2 (severe) obesity (30.0 –
39.9 kg/m2), and Grade 3 (morbid) obesity (ⱖ40.0 kg/m2).27

Statistical Analyses
Patients. Of the original data set of 18,389 patients, 1399
patients did not enter their height and/or their weight on the
questionnaire. Thus, BMI could be calculated on 16,990 patients. PCS scores cannot be calculated if a patient answered
less than half of the questions in one or more of the eight SF-36
subscales. This was the case for 1016 patients. Thus, PCS and
BMI could be calculated on 15,974 patients, approximately
87% of the original data set. The 13% of NSN baseline patients who were excluded from the analysis tended to be older,
more often female, less often working, and have worse physical
and mental health status by all scales of the SF-36. Therefore,
this study’s estimates of overall functional status, as measured
by the PCS and ODI, will tend to overestimate the health status

Table 1. Demographics
Characteristic
No. of patients
Age (yr) [mean (⫾SD); range: 18–98]
Body mass index range (kg/m2)
Female (%)
White (%)
College education or beyond (%)
Married (%)
Receiving worker compensation (%)

All Patients

Normal
Range

Grade 1
Obesity

Grade 2
Obesity

Grade 3
Obesity

15,974
48.9 (⫾15.1)
17.0–68.4
51.4 (n ⫽ 8203)
89.6 (n ⫽ 13,568)
61.2 (n ⫽ 9287)
69.9 (n ⫽ 10,569)
8.4 (n ⫽ 1343)

5732
46.9 (⫾16.1)
⬍25.0
62.1
90.8
66.7
65.5
6.7

5845
50.5 (⫾14.8)
25.0–29.9
40.2
90.5
60.7
73.3
8.2

3836
49.8 (⫾13.9)
30.0–39.9
49.9
87.2
54.7
72.0
11.2

561
47.7 (⫾12.3)
ⱖ40.0
67.7
84.1
55.6
64.3
9.3

308 Spine • Volume 27 • Number 3 • 2002

Figure 1. Average PCS scores for each BMI category (P⬍0.001).

Figure 2. Average Oswestry scores for each BMI category
(P⬍0.001).

of this population and likely represent a conservative estimate
of the burden of spine disease and obesity.
Analyses. 2 tests and analysis of variance were used to
assess differences in patient characteristics between BMI
groups. Multivariate linear regression analyses were performed
to isolate the independent association between BMI and functional status (PCS and ODI). Potentially confounding variables
included in the models were age, gender, education level, worker’s compensation, current smoker, chronicity of symptoms,
radicular pain, previous surgery, comorbidity frequency, and
location of spinal condition. All statistical analyses were performed using Stata 6.0 statistical software (Stata Corp., College Station, TX).

Results
Demographic
Obese patients tended to be nonwhite, less educated, and
more likely to be receiving Workers’ Compensation (Table 1). Normal range BMI patients and Grade 3 obese
patients tended to be female, whereas Grade 1 patients
tended to be male.
Functional Status
The PCS score, in which higher values indicate better
functioning, was negatively correlated with BMI (Figure
1). That is, the group with the lowest BMI had the highest functional status (PCS ⫽ 32.6 for nonobese vs. 25.9
for morbidly obese, P ⬍ 0.001). A similar trend was
found with the ODI, in which higher values indicate
more disability (ODI ⫽ 39.0 for nonobese vs. 52.2 for
morbidly obese, P ⬍ 0.001) (Figure 2). This indicates
that patients who had the least physical morbidity were
in the normal range of BMI. This was found in both the
general (PCS) and spine-specific (ODI) measures. Importantly, with a PCS of 32.6 (⫾ 10.1 SD), even the highest
functioning group was nearly 2 standard deviations be-

low the U.S. general population norm of 50.0 (⫾ 10.0
SD).35
Clinical Status
There were significant trends across the four BMI categories for neurologic symptoms and signs (Table 2).
Compared with normal range BMI patients, Grade 3
obese patients had more radicular pain (33.6% [nonobese] vs. 47.2% [morbidly obese], P ⬍ 0.001) and more
neurologic signs (26.4% [nonobese] vs. 32.7% [morbidly obese], P ⬍ 0.01). The data in Table 2 also show that
obese patients were more likely to have chronic symptoms (total duration of spine disease of at least 3 months)
and more likely to have lumbosacral disease (as opposed
to cervical or thoracic disease). Spinal stenosis was the
most common diagnosis in all four BMI categories (Table 3).
Comorbidities
Morbidly obese spine patients had, on average, almost
twice as many comorbidities as nonobese spine patients
(2.6 comorbidities per morbidly obese patient vs. 1.4
comorbidities per nonobese patient, P ⬍ 0.001) (Figure
3). Furthermore, more cardiac disease, hypertension,
pulmonary disease, diabetes mellitus, gastrointestinal ulcers, depression, frequent headaches, and arthritis (osteoarthritis and rheumatoid arthritis) were reported
among the obese (all P values ⬍ 0.001) (Table 4). Compared with nonobese patients, obese patients were more
likely to have more than one comorbidity (38.3% [nonobese] versus 68.1% [morbidly obese], P ⬍ 0.001). Nonobese patients were more likely to have no comorbidites
(34.7% [nonobese] versus 12.8% [morbidly obese], P ⬍
0.001).

Table 2. Clinical Profile

Characteristic

Normal
Range BMI
[% (n)]

Grade 1
Obesity
[% (n)]

Grade 2
Obesity
[% (n)]

Grade 3
Obesity
[% (n)]

P
Value

Lumbosacral diagnosis
Radicular pain
Neurologic signs
ⱖ3 months of symptoms

56.2 (3221)
33.6 (1925)
26.4 (1486)
85.9 (4598)

63.4 (3706)
40.2 (2350)
31.7 (1826)
87.0 (4776)

64.7 (2480)
42.2 (1617)
32.0 (1200)
88.2 (3162)

65.4 (367)
47.2 (265)
32.7 (181)
89.0 (468)

⬍0.01
⬍0.001
⬍0.01
⬍0.01
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Table 3. Five Most Common Diagnoses

Diagnosis

Normal
Range BMI
[% (n)]

Grade 1
Obesity
[% (n)]

Grade 2
Obesity
[% (n)]

Grade 3
Obesity
[% (n)]

Spinal stenosis
Herniated disc
Chronic pain syndrome
Sprain
Spondylolisthesis

30.5 (1748)
18.7 (1073)
8.9 (510)
8.7 (500)
3.7 (213)

37.0 (2164)
20.8 (1216)
8.1 (471)
6.2 (361)
5.2 (303)

37.1 (1423)
19.7 (756)
9.7 (372)
6.0 (231)
5.5 (211)

35.1 (197)
17.8 (100)
14.4 (81)
6.1 (34)
5.5 (31)

Regression
After adjusting for potentially confounding factors (age,
gender, education level, Workers’ Compensation, smoking, chronicity of symptoms, radicular pain, previous
surgery, comorbidity frequency, and location of spinal
condition), BMI was significantly associated with functional health status (PCS and ODI) (P ⬍ 0.05). For PCS,
regression results indicated that each higher level of obesity was associated with an approximately 1.2-point
drop in PCS score. The adjusted PCS score for morbidly
obese spine patients was 3.7 points below the average
PCS score for normal weight spine patients. For ODI,
regression showed that each higher level of obesity was
associated with a 1.5-point increase in ODI score, except
for morbid obesity (Grade 3), which added 3.3 points to
the Grade 2 obesity score. The adjusted ODI score for
morbidly obese spine patients was 6.3 points above the
average ODI score for normal weight spine patients.
Discussion
This study targeted two major public health concerns:
obesity and spinal conditions. Obesity is a rapidly increasing and serious medical problem that affects millions of Americans across geographic location, age
group, race, education level, and sex.25 Also afflicting
millions of Americans, spinal conditions are widespread
and often very disabling, although such conditions usually are not fatal.14
The present study investigated the authors’ hypothesis
that increased obesity in the spine patient is associated with
lower health status and worse disease-specific measures.

Figure 3. Mean number of comorbidities for each BMI category
(P⬍0.001).

Our results indicate an association between BMI and functional status, as measured by the SF-36 PCS and the ODI.
That is, in spine patients those with higher BMI exhibited
significantly worse functional status. To our knowledge,
there is no corresponding literature of spine patients available for comparison. However, studies of general populations have shown similar findings: significant functional impairment in obese patients.6,12,29,32,34,37–39
Importantly, the spine patients’ PCS scores, even
among the nonobese patients, represent severe physical
morbidity. Figure 4 compares the PCS scores of our spine
patients with patients with other diseases. Like the spine
patients in the present study, these comparison studies
from the literature were performed at specialist clinics.
The mean PCS of our morbidly obese spine patients
(BMI ⱖ 40.0 kg/m2) was 25.9 versus 32.6 for our nonobese patients (BMI ⬍ 25.0 kg/m2) (P ⬍ 0.001). The mean
PCS score was 29.0 before surgery for primary hip arthroplasty patients, 30.4 for the initial visit surveys from
a large spine patient population, 32.6 before surgery for
primary knee arthroplasty patients, and 35.2 before surgery for primary shoulder arthroplasty patients.2,9,19,31
Among nonorthopedic conditions, the average PCS score
was 33.9 for patients with chronic obstructive pulmonary disease, 37.1 for patients with systemic lupus erythematosus, and 38.4 for patients with various forms of
cancer.1,23,33 The PCS scores for a general U.S. population of nonspine obese patients (BMI ⱖ 40.0 kg/m2) was
40.6.6 These data indicate that obese spine patients are
among the most functionally impaired patient groups,
and they are significantly more impaired than obese patients without spine disease. It is important to note the
PCS values in these cited studies are not adjusted for age.
This makes comparing age-unadjusted PCS values across
studies potentially difficult and thus should be done with
caution.
Although the inverse association of BMI and functional status is interesting and clinically relevant, it cannot necessarily be concluded that obesity worsens spine
symptoms, which, in turn, lower PCS scores. Because
PCS is a general measure of physical morbidity, obesity
may decrease PCS scores independently of affecting the
spine condition. We thus examined spine-specific measures of disease. In general, obese patients were more
likely than the nonobese to have radicular pain distribution and neurologic signs. Furthermore, obese patients
had more comorbidities than nonobese patients. This

310 Spine • Volume 27 • Number 3 • 2002

Table 4. Comorbidity Frequency

Comorbidity

Normal
Range BMI
[% (n)]

Grade 1
Obesity
[% (n)]

Grade 2
Obesity
[% (n)]

Grade 3
Obesity
[% (n)]

P
Value

Smoker (current or former)
Depression
Arthritis (osteo or rheumatoid)
Frequent headaches
Cardiac disease
Hypertension
Gastrointestinal ulcer
Pulmonary disease
Diabetes mellitus
More than one comorbidity
No comorbidities

56.9 (3097)
21.0 (1206)
16.4 (942)
14.7 (842)
9.1 (519)
8.5 (486)
8.3 (477)
6.1 (347)
2.4 (139)
38.3 (2193)
34.7 (1987)

57.9 (3201)
21.2 (1236)
16.7 (977)
13.3 (779)
11.3 (660)
16.3 (953)
10.4 (605)
6.4 (375)
5.8 (338)
43.3 (2529)
29.9 (1750)

58.6 (2141)
27.2 (1042)
19.4 (746)
16.9 (649)
13.6 (520)
26.0 (997)
13.4 (513)
7.3 (281)
11.0 (420)
54.5 (2092)
22.0 (843)

53.5 (292)
36.9 (207)
26.0 (146)
20.0 (112)
13.7 (77)
33.2 (186)
13.7 (77)
11.9 (67)
19.8 (111)
68.1 (382)
12.8 (83)

0.079
⬍0.001
⬍0.001
⬍0.001
⬍0.001
⬍0.001
⬍0.001
⬍0.001
⬍0.001
⬍0.001
⬍0.001

higher frequency of comorbidities is supported by findings in general populations.6,21,26,27 Our results suggest
that obese spine patients are 1) more disabled overall, 2)
have more severe back pain symptoms, and 3) have more
comorbidities than nonobese patients. Finally, BMI was
a significant predictor of functional health status (PCS),
when controlled for age, gender, education level, Workers’ Compensation, current smoker, symptom chronicity, radicular pain, previous surgery, comorbidity frequency, and location of spinal condition.
A major limitation of our study is that it is a crosssectional case study. Although 87% of our patients have
chronic symptoms of ⬎3 months (78% had symptoms of
⬎6 months), spine conditions can follow a waxing and
waning pattern. Thus, a cross-sectional study would not
capture the temporal nature of back disease. Furthermore, this study was not able to test the causality of
patients’ spine condition and their obesity. As discussed
in the introduction, some hypothesize that spine conditions predate obesity, whereas others argue that it is the
obesity that predisposes patients to spinal pathology. If
the initial injury was spine disease, which then prevented
exercise and thus led to increased adiposity, it would
logically follow that those with chronic back symptoms
would have a higher BMI than those with acute disease.
However, in our sample, patients with symptoms of ⬍1

Figure 4. Comparison of PCS
scores across a variety of medical conditions (references in parentheses). *, patients from
present study; ¥, preoperative
score.

year (BMI ⫽ 27.4 kg/m2) had levels of obesity similar to
patients with symptoms ⬎1 year (mean BMI ⫽ 27.7
kg/m2). This slight difference is likely not enough to support the contention that spine symptoms increase BMI.
However, a more precise longitudinal study would be
required to draw such a conclusion.
A third possible causal pathway was not measurable
in this cross-sectional analysis. Both obesity and low
back pain are associated with depression and psychosocial distress; therefore, obesity and low back pain may
not be directly related to one another but rather may
each result from depression, anxiety, and/or distress. The
high prevalence of depression among obese patients in
these data (Table 4) highlights this possibility.
Another limitation was that the BMI data were patient reported. It has been suggested that patients often
overestimate their height and underestimate their
weight.28 Indeed, if this is the case here, then the BMI
values would be underestimated, making our results conservative. And although our patients are from 26 centers
nationwide, they are all from specialty clinics. Thus, our
sampling is representative of specialists’ patients but may
not be representative of the average U.S. population with
spine conditions.
A fourth limitation of this study is in the PCS data
presented in Figure 4. We have presented available com-
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parable PCS data from the literature from studies, which,
like our spine patients, were from specialist clinics. However, the inclusion criteria for each study were obviously
different. Furthermore, the size of each of these comparative study populations was smaller than ours, which
questions the sampling equality across these seven
studies.
A fifth limitation in this study concerns the fact that
our sample does not include patients from the full age
range of the U.S. population. Therefore, the possibility
that our scores should be adjusted for age must be addressed. This study population is, on average, 9 years
younger than the general U.S. population sample used in
the Medical Outcomes Study (49 years vs. 58 years).35
One might therefore expect PCS scores in this population
to be slightly elevated simply because of the youthful
nature of the group. However, when adjusted for age, the
mean PCS score for the present spine group is 30.1, less
than half a point away from the unadjusted value of
30.5. Similarly, small differences between age-adjusted
and unadjusted PCS scores are found across the obesity
subgroups. Because age adjustment produces minimal
differences in our results and because age-adjustment
methods for the PCS have not been formalized, our tabulated results are not age adjusted. Nevertheless, age adjustment may be an important issue when comparing
health status across patient populations.
Determining how BMI affects spinal conditions has
important consequences. Our data quantify how functionally impaired obese spine patients are. It is important
to recognize that the functional status of the average
obese spine patient in this population is more than 2
standard deviations below the average of the U.S. population. Because their baseline functioning is so much
worse than the U.S. norm, obese spine patients and their
clinicians must consider this when establishing goals for
treatment plans and adjust their expectations accordingly. Furthermore, patients and clinicians must also recognize that obesity is a chronic disease. Without treatment of the obesity, increased BMI will likely impair the
patient’s functioning even after a successful spine
intervention.
Obesity has been associated with increased mortality
and increased prevalence of many conditions, including
coronary artery disease, hypertension, stroke, and cancer. Our data suggest that obesity in spine patients is also
associated with worse spine-related symptoms. But identifying risk factors is most clinically relevant if the risk is
modifiable and if modification results in improved
health. Certain factors have been demonstrated to
worsen spinal conditions, but many of these are not
modifiable (e.g., age, gender, and height). Conversely,
BMI potentially can be changed through diet, exercise,
behavioral therapy, surgery, and pharmacotherapy.27
Although our cross-sectional study was unable to look at
how changes in BMI affect spine conditions, it is conceivable that as a patient’s obesity improved, functioning
and symptoms would also improve. This theory is sup-

ported in the literature of general obese patients in whom
various treatment methods have resulted both in weight
loss and in significant improvement in functional status.4,10,13,18 This is a key area for future spine research.
Another next step in investigating this field may focus on
how obese spine patients respond to treatment. That is,
examining outcomes from various spine treatment methods as a function of BMI would help clinicians understand better and, ideally, treat more successfully their
obese spine patients.
Appendix
Formula for computing the PCS scale from the 8 SF-36
health status scales. Each scale is standardized (z-score)
and placed into this equation, which calculates PCS as a
weighted average of all eight standardized scales. The
Mental Component Summary is calculated similarly.35
PCS ⫽ 兵关PF㛭Z ⫻ 0.42402兲
⫹ 共RP㛭Z ⫻ 0.35119兲
⫹ 共BP㛭Z ⫻ 0.31754兲
⫹ 共GH㛭Z ⫻ 0.24954兲
⫹ 共VT㛭Z ⫻ 0.02877兲
⫹ 共SF㛭Z ⫻ ⫺0.00753兲
⫹ 共RE㛭Z ⫻ ⫺0.19206兲
⫹ 共MH㛭Z ⫻ ⫺0.22069兲兴 ⫻ 10} ⫹ 50
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Key Points
● General and disease-specific functional status
was significantly worse in patients with a higher
BMI.
● Patients with higher BMI had more severe pain
symptoms and more comorbidities than patients
with lower BMI.
● Morbidly obese spine patients have worse physical functioning than patients with most other disease conditions.

References
1. Anderson JP, Kaplan RM, Coons SJ, et al. Comparison of the quality of
well-being scale and the SF-36 results among two samples of ill adults: AIDS
and other illnesses. J Clin Epidemiol 1998;9:755– 62.
2. Bennet KJ, Torrance GW, Moran L, et al. Health state utilities in knee
replacement surgery: the development and evaluation of McKnee. J Rheumatol 1997;24:1796 – 805.
3. Bostman OM. Body mass index and height in patients requiring surgery for
lumbar intervertebral disc herniation. Spine 1993;18:851– 4.
4. Choban PS, Onyejekwe J, Burge JC, et al. A health status assessment of the
impact of weight loss following Roux-en-Y gastric bypass for clinically severe obesity. J Am Coll Surg 1999;188:491–7.

312 Spine • Volume 27 • Number 3 • 2002
5. Deyo RA, Bass JE. Lifestyle and low-back pain: the influence of smoking and
obesity. Spine 1989;14:501– 6.
6. Doll HA, Petersen SE, Stewart-Brown SL. Obesity and physical and emotional well-being: associations between body mass index, chronic illness, and
the physical and mental components of the SF-36 questionnaire. Obes Res
2000;8:160 –70.
7. Fairbank JC, Couper J, Davis JB, et al. The Oswestry low back pain disability
questionnaire. Physiotherapy 1980;66:271–3.
8. Fairbank JC, Pynsent PB. The Oswestry Disability Index. Spine 2000;25:
2940 –53.
9. Fanuele JC, Birkmeyer NJ, Abdu WA, et al. The impact of spinal problems on
the health status of patients: have we underestimated the effect? Spine 2000;
25:1509 –14.
10. Fine JT, Colditz GA, Coakley EH, et al. A prospective study of weight change
and health-related quality of life in women. JAMA 1999;282:2136 – 42.
11. Flegal KM, Carrol MD, Kuczmarski RJ, et al. Overweight and obesity trends
in the United States: prevalence and trends, 1960 –1994. Int J Obes Relat
Metab Disord 1998;22:39 – 47.
12. Fontaine KR, Cheskin LJ, Barofsky I. Health-related quality of life in obese
persons seeking treatment. J Fam Pract 1996;43:265–70.
13. Fontaine KR, Barofsky I, Andersen RE, et al. Impact of weight loss on
health-related quality of life. Qual Life Res 1999;8:275–7.
14. Frymoyer JW, Durett CL. The economics of spinal disorders. In: Frymoyer
JW, ed. The Adult Spine: Principles and Practice, 2nd ed. Philadelphia: Lippincott-Raven, 1997:143–150
15. Garrow JS. Importance of obesity. BMJ 1991;303:704 – 6.
16. Han TS, Schouten JSAG, Lean MEJ, et al. The prevalence of low back pain
and associations with body fatness, fat distribution, and height. Int J Obes
1997;21:600 –7.
17. Heliovarra M. Body height, obesity, and risk of herniated lumbar intervertebral disc. Spine 1987;12:467–72.
18. Horchner R, Tuinebreijer W. Improvement of physical functioning of morbidly obese patients who have undergone a Lap-Band operation: one-year
study. Obes Surg 1999;9:399 – 402.
19. Hozack WJ, Rothman RH, Albert TJ, et al. Relationship of total hip arthroplasty outcomes to other orthopedic procedures. Clin Orthop 1997;344:88 –
93.
20. Lake JK, Power C, Cole TJ. Back pain and obesity in the 1958 British birth
cohort: cause or effect? J Clin Epidemiol 2000;53:245–50.
21. Lean MEJ, Han TS, Seidell JC. Impairment of health and quality of life using
new US federal guidelines for the identification of obesity. Arch Intern Med
1999;159:837– 43.
22. Leboeuf-Yde C. Body weight and low back pain. Spine 2000;25:226 –37.
23. Mahler DA, Mackowiak JI. Evaluation of the SF-36 questionnaire to measure health-related quality of life in patients with COPD. Chest 1995;107:
1585–9.
24. Michel A, Kohlmann T, Raspe H. The association between clinical findings
on physical examination and self-reported severity in back pain: results of a
population-based study. Spine 1997;22:296 –304.
25. Mokdad AH, Serdula MK, Dietz WH, et al. The spread of the obesity epidemic in the United States, 1991–1998. JAMA 1999;282:1519 –22.

26. Must A, Spadano J, Coakley EH, et al. The disease burden associated with
overweight and obesity. JAMA 1999;282:1523–9.
27. National Heart, Lung, Blood Institute, National Institute of Diabetes, Digestive, Kidney Diseases. Clinical Guidelines on the Identification, Evaluation,
and Treatment of Overweight and Obesity in Adults: The Evidence Report.
Washington, DC: U.S. Government Press, 1998.
28. Palta M, Prineas RJ, Berman R, et al. Comparison of self-reported and
measured height and weight. Am J Epidemiol 1982;115:223–30.
29. Quesenberry CP, Caan B, Jacobson A. Obesity, health service use, and health
care costs among members of a health maintenance organization. Arch Intern Med 1998;158:466 –72.
30. Rissanen A, Heliovaara M, Knekt P, et al. Risk of disability and mortality
due to overweight in a Finnish population. Br Med J 1990;301:835–7.
31. Rozencwaig R, Van Noort A, Moskal MJ, et al. The correlation of comorbidity with function of the shoulder and health status of patients who have
glenohumeral degenerative joint disease. J Bone Joint Surg Am 1997;80:
1146 –53.
32. Stewart AL, Brook RH. Effects of being overweight. Am J Public Health
1983;73:171– 8.
33. Stoll T, Gordon C, Seifert B, et al. Consistency and validity of patient administered assessment of quality of life by the MOS SF-36: its association
with disease activity and damage in patients with systemic lupus erythematosus. J Rheumatol 1997;24:1608 –14.
34. Thompson D, Edelsberg J, Colditz GA, et al. Lifetime health and economic
consequences of obesity. Arch Intern Med 1999;158:2177– 83.
35. Ware JE, Kosinksi M, Keller SD. SF-36 Physical and Mental Health Summary Scales: A User’s Manual. Boston, MA: Health Institute, 1994.
36. Ware JE, Sherbourne CD. The MOS 36-item short-form health survey (SF36). Med Care 1992;30:473– 83.
37. Wolf AM, Colditz GA. The cost of obesity: the US perspective. Pharmacoeconomics 1994;5(suppl 1):34 –7.
38. World Health Organization Expert Committee. Physical Status: The Use and
Interpretation of Anthropometry. WHO Technical Report Series no. 854.
Geneva, Switzerland: WHO, 1985.
39. Wright D, Barrow S, Fisher AD, et al. Influence of physical, psychological
and behavioural factors on consultations for back pain. Br J Rheumatol
1995;34:156 – 61.

Address correspondence to
William A. Abdu, MD, MS
Department of Orthopaedics
Dartmouth-Hitchcock Medical Center
One Medical Center Drive
Lebanon, NH 03756
E-mail: William.A.Abdu@Hitchcock.org

