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BACKGROUND. The relationship between obesity and increased risks of morbidity and mortality is well estab

lished. Less is known about the impact of obesity on functional health status and subjective well-being.

METHODS. We examined health-related quality of life (HRQL), measured by the Medical Outcomes Study Short 

Form-36 Health Survey (SF-36), and clinical characteristics of 312 consecutive persons seeking outpatient treat
ment for obesity at a university-based weight management center. SF-36 scores were adjusted for sociodemo

graphic factors and various comorbidities, including depression, to better estimate the effect of obesity on 

HRQL. Health-related quality of life of the obese patients was then compared with that of the general population 
and with a sample of patients who have other chronic medical conditions.

RESULTS. Compared with general population norms, participants who had a mean body-mass index (BMI) of 

38.1 reported significantly lower scores (ie, more impairment) on all eight quality-of-life domains, especially bodi

ly pain and vitality. The morbidly obese (mean BMI, 48.7) reported significantly worse physical, social, and role 

functioning, worse perceived general health, and greater bodily pain than did either the mildly (mean BMI, 29.2) 

or moderately to severely obese (mean BMI, 34.5). The obese also reported significantly greater disability due to 
bodily pain than did patients with other chronic medical conditions.

CONCLUSIONS. Obesity profoundly affects quality of life. Bodily pain is a prevalent problem among obese per
sons seeking weight loss and may be an important consideration in the treatment of this population.

KEY WORDS. Obesity; health-related quality of life; SF-36 Health Survey; bodily pain. (J Fam Pract 1996; 
43:265-270)

E
xcess body fat is a major public health 
problem in the United States. It is esti
mated that one third o f US men and 
women over the age o f 20 are at least 
mildly obese (body mass index [BMI] 

>28), a 40% increase in prevalence in the past 11 
years.1 Excessive body fat is a significant risk fac
tor for diseases o f virtually every organ system,2 
and the economic cost o f weight-related illnesses 
exceeds $39 billion annually.3 While the link 
between obesity and increased risks o f morbidity 
and mortality is well established,1 considerably less 
is known about the impact o f obesity on health- 
related quality o f life.56

Health-related quality o f life (HRQL) refers to

Submitted, revised, May 23, 1996.
From the Department o f Medicine, The Johns Hopkins 
l niversity School o f  Medicine, Baltimore, Mai-yland. 
Requests fo r  reprints should be addressed to Kevin R. 
Fontaine, PhD , Johns Hopkins Bayview Research Campus, 
333 Cassell Drive, Suite 1640, Baltimore, MD 21224.

the overall effects o f medical conditions on physi
cal and mental functioning and well-being as sub
jectively evaluated and reported by the patient.7 
The development o f standardized measures o f 
HRQL make it possible to quantify the magnitude 
o f the effects o f a particular medical condition and 
to make comparisons with persons experiencing 
other medical ills or with those having no medical 
condition. Having such information should 
increase our understanding o f the impact o f a given 
illness on functioning across a range o f domains, 
such as physical and mental functioning and role 
disability. It also may inform treatment practices 
and service provision, and influence public health 
policy.8 For example, it has been demonstrated t hat 
the mechanical stress resulting from obesity is 
largely responsible for the link between excessive 
body weight and osteoarthritis and joint pain.1' The 
impact such pain has on HRQL has been largely 
ignored, however, as has the effect o f obesity on 
other dimensions o f functioning and well-being.5
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The purpose o f this study was to determine the 
HRQL o f persons seeking university-based outpa
tient treatment for obesity, adjusting for sociode- 
mographie factors and various comorbidities, and 
to compare them with published US population 
and illness-specific norms. We also investigated 
whether HRQL differed as a function o f severity o f 
obesity.

METHODS

Three hundred twelve consecutive participants 
(90% self-referred) seeking outpatient weight-loss 
treatment at the Johns Hopkins Weight 
Management Center in Baltimore, Maryland, dur
ing 1991 and 1992 underwent a comprehensive 
medical evaluation (ie, history, physical examina
tion, biochemical profile, and electrocardiogram), 
psychological evaluation, metabolic testing, and an 
evaluation o f dietary and exercise practices. 
Testing was performed for the purpose o f individu
alizing treatment programs. The criteria for exclu
sion were a history o f uncompensated renal, hepat
ic, or cerebrovascular disease; type I diabetes; can
cer; or current pregnancy. Written informed con
sent was obtained from participants for the use o f 
clinical data collected for research purposes. 
Participants received no inducements to partici
pate and paid customary fees. The response rate 
was approximately 95%.

Demographic and health-related characteristics 
o f the participants were collected by means o f 
comprehensive application questionnaires admin
istered at the time o f enrollment in the program. 
Evaluative interviews were also conducted by the 
program’s physician, psychologist, and dietitian. 
The personnel conducting the interviews remained 
constant throughout the data collection period. 
Medical conditions most commonly noted during 
the evaluations included low  back pain, hyperten
sion, type II diabetes, arthritis, and clinical depres
sion or dysthymia. These were assessed by clinical 
interview.

Pretreatment HRQL was assessed using the 
Medical Outcomes Study Short-Form Health 
Survey (SF-36).10 This self-administered question
naire contains 36 questions measuring eight 
domains o f functioning: physical functioning, role 
limitations due to physical health problems, bodily 
pain, general health perception, vitality, social 
functioning, role limitations due to emotional prob

lems, and mental health. The SF-36 possesses 
sound psychometric properties and standardized 
norms, and is widely used in a variety o f health
care contexts.10-13 The majority o f participants com
pleted the SF-36 in less than 10 minutes. For all 
measures o f the eight SF-36 domains, scores were 
transformed linearly to scales o f 0 (maximal 
impairment) to 100 (no impairment). No item had 
less than a 95% response rate. In the statistical 
description o f the study participants, absolute and 
relative frequencies were calculated for categori
cal variables; means and standard deviations for 
continuous variables. Analysis included single 
mean t tests and one-way analysis o f variance.

Linear regression methods were used to esti
mate the impact o f selected comorbid conditions 
(hypertension, type II diabetes, arthritis, depres
sion) and sociodemographic characteristics (age, 
sex, marital status, education) on each o f the eight 
SF-36 domains.714 These adjustments resulted in 1- 
to 3-point increases in SF-36 scale scores, which 
better describe the effect o f obesity on HRQL.

Based on the National Survey o f Functional 
Health Status,10 differences between adjusted 
study participants’ SF-36 scores and general popu
lation norms o f persons with no known chronic 
condition were tested for significance with single 
mean t tests. The effect size o f obesity in SF-36 
scores was determined by calculating the differ
ence in scale score between the obese and the pop
ulation norm, divided by the average deviation of 
the two populations. Effect sizes o f 0.20, 0.50, and 
0.80 or greater are considered small, moderate, and 
large, respectively.15 For example, an effect size of 
0.50 indicates that one group scored one half of a 
standard deviation lower than the other group, a 
moderately large difference. Identical sets of analy
ses were performed comparing male and female 
participants’ adjusted SF-36 scores with male and 
female population norms. Participants were 
grouped into three categories o f BMI, based on 
enrollment weight and height: mild obesity (BMI 
<30), moderate to severe obesity (BMI >30 and 
<40), or morbid obesity (BMI >40). One-way analy
sis o f variance was used to contrast adjusted SF-36 
scores among the three BMI subgroups. Where sig
nificant overall differences were found, conserva
tive Tukey’s honestly significant difference (HSD) 
tests were calculated on all possible pairwise com
parisons. Finally, single mean t tests were used to 
compare study participants’ adjusted SF-36 bodily
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pain scores with published pain scores from 
patients having other chronic conditions.71016

Results were considered significant at the P  
<.05 level. The main conclusions were not affected 
by strict Bonferroni corrections, which impose a 
significance level between .004 and .008 for the 
majority o f comparisons. Statistical tests were per
formed with SPSS 6.0 for Windows.17

RESULTS

As part o f the intake assessment, data were 
obtained from a total o f 312 consecutive partici
pants seeking outpatient weight loss treatment. 
Demographic characteristics o f study participants 
are summarized in Table 1. The mean age was 39 
years (range 16 to 70); 74% were women and 23% 
were nonwhite. Fifty-six percent reported at least 
college graduation as their highest level o f educa
tional attainment; 51% were in white-collar 
employment; and 52% were married.

Clinical characteristics o f the participants were 
as follows: 56% reported that they were experienc
ing some chronic pain, 40% o f whom reported 
lower back pain and 20% o f whom reported arthri
tis. When the pain severity item o f the SF-36 was 
used as an index o f the prevalence o f pain, 47.4% 
indicated experiencing pain during the 4 weeks 
prior to their intake assessment. Twenty-seven per
cent were diagnosed as hypertensive during their 
medical evaluation, ie, having systolic pressure 
>160 and/or diastolic pressure >90 or receiving 
current treatment for hypertension; 12% reported a 
diagnosis o f type II diabetes; and 16% reported 
being depressed. The mean body weight o f partici
pants was 234.5 lb (SD 73.0; range 167 to 683 lb; 
BMI 38.1, SD 8.4 kg/m2).

Comparison with SF-36 General 
Population Norms
The adjusted SF-36 data for participants and US 
population norms10 are shown in Table 2. 
Compared with norms, obese participants scored 
significantly worse (ie, had lower scores) in all 
eight SF-36 domains. Differences between the 
obese and norms on HRQL were most pronounced 
in the bodily pain and vitality domains and least 
apparent in social functioning and role limitations 
due to emotional problems. An identical pattern of 
findings emerged when adjusted male and female

obese participants’ SF-36 scores were compared 
with male and female population norms. Finally, 
with sociodemographic variables and comorbid 
conditions controlled, there was one significant 
difference between the sexes on SF-36 scores with
in our sample. Men reported greater impairment 
(lower scores) on general health perception than 
did women (58.8 ± 20.2 vs 65.1 ± 19.9, P=.016). It 
should be noted, however, that when the 
Bonferroni procedure is used to adjust the P  value, 
the difference is rendered nonsignificant.

Health Status and Degree of Obesity
Table 3 presents adjusted SF-36 scale scores for

r -  TABLE 1 ____________________________________

Sociodem ographic C harac te ris tics  o f Obese 
Study Participants (N=312)

C haracteristic Percentage of Patients

Age, y (n=309)
<35 23.6
35 to 44 35.3
45 to 54 26.9
55 to 64 9.4
65 to  74 4.9

Sex (N=312)
Men 26.3
Women 73.7

Race (n=290)
White 77.2
Nonwhite 22.8

Education (n=279)
<High school 6.5
High school 37.3
College 38.0
Graduate school 18.3

Occupation (n=258)
White collar 50.8
Blue collar 43.0
Other 6.2

Marital status (n=280)
Single 24.6
Married 57.1
Divorced 14.3
Other 3.9

Note: Numbers vary because of missing data.
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-  TABLE 2

Mean and Standard Deviations of Adjusted SF-36 Scores for Obese Study 
Participants and General US Population Norms

SF-36 Scores

SF-36 Items
Study Participants 

(N=312)
US Norms 
(N=2474) Effect Size*

Physical functioning 72.6 (25.4) 84.5 (22.8) -0.49

Roie-physicai 71.5 (37.2) 81.1 (33.7) -0.28

Bodily pain 52.8 (26.5) 75.4 (23.5) -0.90

General health 64.2 (20.1) 72.2 (20.1) -0.39

Vitality 47.4 (20.9) 61.0 (20.8) -0.65

Social functioning 77.1 (25.0) 83.5 (22.3) -0.27

Role-emotional . 75.4(37.1) 81.2 (33.0) -0.16

Mental health 69.7 (18.5) 74.8 (18.0) -0.28

•Effect size calculated as the difference between obese and norm scale score divided by average devi
ation of the two populations. For example, obese participants have an adjusted score on the SF-36 
physical functioning scale that is just under one half (-0.49) of a standard deviation lower than US pop
ulation norms, a moderately large difference.
Note: All comparisons are significant at P<.001 by single mean f test.
SF-36 denotes Medical Outcomes Study Short Form-36 Health Survey.

with migraine, obese partici
pants reported significantly 
greater (P  <.005) bodily pain 
(low er scores) than did those 
with all other chronic condi
tions (mean, obese = 52.8 + 26.5 
vs depression = 58.8 ± 26.7, 
HIV+ = 59.1 ± 23.2, congestive 
heart failure = 62.6 ± 30.9). 
There was no difference 
between the bodily pain scores 
o f migraine sufferers and the 
obese on the SF-36 (mean, 51.3 
±29.1 vs 52.8 ±26.5, NS ).

DISCUSSION

participants classified by severity o f obesity as 
either mildly (mean BMI = 29.2 ± 2.4), moderately 
to severely (mean BMI = 34.5 ± 2.8), or morbidly 
(mean BMI = 48.7 ± 8.1) obese. One-way analysis 
o f variance revealed a significant difference 
among the three groups in six o f the eight SF-36 
scales. With the exception o f the role-emotional 
and mental health domains, Tukey’s HSD tests 
indicated that the morbidly obese scored signifi
cantly worse (low er) on physical functioning, role 
limitations due to physical problems, general 
health perception, vitality, social functioning, and 
bodily pain than did either o f the less obese par
ticipant categories.

Bodily Pain: Comparison with Chronic 
Medical Conditions
Because o f the large difference between the obese 
and US norms on bodily pain, we used single-mean 
t tests to contrast our participants’ adjusted SF-36 
bodily pain scores with published data from sever
al chronic conditions: clinical depression, conges
tive heart failure, symptomatic patients positive for 
human immunodeficiency virus (H IV+), and 
migraineurs.7'1016 These patient groups were chosen 
for comparison because they represent diverse 
medical conditions. With the exception o f those

Our study found that: (1) rela
tive to US population norms, 
obese persons seeking universi
ty-based weight loss treatment 
reported substantial decre
ments in HRQL; (2) the impact 

o f obesity on HRQL varied with severity of obesity; 
and (3) functional disability due to bodily pain was 
particularly common— comparable to that of 
chronic migraine sufferers— among obese persons 
seeking university treatment.

We observed significant negative effects of obe
sity in all eight SF-36 domains, including physical, 
social, and mental functioning, role limitations, 
perceptions o f general health, and bodily pain. 
Compared with the US general population, obese 
participants on average scored at only the 20th per
centile on bodily pain, the 23rd percentile on vital
ity, and the 32nd percentile on mental health. It is 
important to note that a variety o f comorbid con
ditions, such as hypertension and arthritis, can be 
eliminated as likely explanations for our findings 
because they were controlled for statistically.

There were also differences found within the 
sample as a function o f severity o f obesity. 
Compared with patients in the other obesity sever
ity classifications, the morbidly obese scored 
worse in all SF-36 domains except mental health 
and role limitations due to emotional problems. 
The pattern o f these results indicates that as 
weight increases, HRQL related to the physical 
domains becomes more adversely affected.

Interestingly, obesity had the most adverse
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r -  TABLE 3effect on the bodily pain scale. Although 
obesity has been known to be associat
ed with musculoskeletal or joint-related 
pain,91819 the impact o f this pain on func
tioning and well-being has not been well 
documented. Because the SF-36 bodily 
pain scale measures the severity o f pain 
as well as the extent to which it affects 
normal day-to-day activities, it can serve 
as a marker o f disability associated with 
excessive body weight.

It should be noted that, while high, 
the prevalence o f hypertension and type 
II diabetes— two conditions known to 
be more common among the obese— is 
less striking than the prevalence and 
impact o f pain associated with obesity.
In this study, it was greater than that o f 
a variety o f other chronic conditions 
and comparable to that experienced by 
migraineurs. We have observed that one 
of the primary reasons people report for 
attending our clinic is to lose weight in an effort to 
reduce or eliminate debilitating bodily pain. The 
SF-36 bodily pain severity item was found to be 
associated with longer attendance in the weight 
management program. To our knowledge, howev
er, the effect o f weight loss on chronic pain has not 
been investigated.

The generalizability o f our results depends on 
the degree to which our outpatient sample is rep
resentative o f obese persons seeking weight loss 
treatment. Many o f our participants were white, 
well-educated women with white-collar jobs. With 
respect to selection bias, we note that the majority 
of our clients were self-referred and not a selected 
group who had been unsuccessful in other weight 
loss efforts. Moreover, 71% o f our sample was 
composed o f those classified as mildly or moder
ately to severely obese, suggesting that our results 
are not a function servicing only the morbidly 
obese end o f the weight spectrum, finally, it 
should be noted that with respect to SF-36 bodily 
pain scores, even the mildly obese in our sample 
were significantly impaired relative to population 
norms. Nevertheless, whether our results general
ize to obese persons who do not seek treatment or 
to those who seek commercial weight loss treat
ment remains to be determined.

Another possible limitation is that our pretreat

Comparlson of Adjusted SF-36 Scores Between Mildly, Moderately to 
Severely, and Morbidly Obese Study Participants (n = 278)

SF-36 Scores (Standard Deviation)

SF-36 Scale
Mildly
(n=35)

Moderately 
(n=163)

Morbidly
(n=80) F

P hysica l fu n c tio n in g 85.6* (17.5) 79.4t (21.0) 51.9 (26.8) 45.61

R o le -p h ys ica l 85.0* (26.1) 77.8t (33.1) 46.3 (37.6) 23.8*

B o d ily  pa in 66.4* (27.7) 54.5t (27.5) 43.2 (22.1) 9.6*

G enera l hea lth 72.0* (20.5) 65.7t (20.3) 54.3 (18.0) 11.81

V ita lity 49.5* (18.6) 48 .1t (21.3) 38.0(19.1) 6.91

S ocia l fu n c tio n in g 84.9* (17.2) 79.31 (24.1) 67.9 (26.9) 7.31

R o le -e m o tio n a l 85.4 (32.3) 75.3 (36.6) 69.3 (40.1) 2.4

M e nta l hea lth 74.3 (11.8) 68.6 (18.7) 65.6 (19.6) 2.6

’Mildly obese differed significantly (P<.05) from morbidly obese. 
tModerately to severely obese differed significantly Pc.05). 
tPc.001, two-tailed probability.
SF-36 denotes Medical Outcomes Study Short Form-36 Health Survey.

ment evaluations may not have assessed or record
ed every relevant comorbid medical or psychiatric 
condition contributing to patients’ SF-36 scores. 
Thus, our adjusted scores may still overestimate 
the unique effect o f obesity on HRQL. It is interest
ing to note, however-, that particularly with respect 
to SF-36 bodily pain scores, we controlled for the 
potent alternative explanation that the reporting o f 
somatic complaints may be associated with 
depression.19 It is also possible that other psycho
logical dimensions that were not assessed, eg, per
sonality disorders, may have served to amplify 
somatic concerns.20

We examined the effect o f obesity on HRQL 
among those seeking outpatient university-based 
weight loss treatment. We observed profound limi
tations in their health status and well-being relat ive 
to the general population, and, with respect to bod
ily pain, relative to medically impaired popula
tions. Our study suggests that chronic bodily pain 
may occur in over one half o f the population seek
ing medically based treatment for obesity and that 
this pain is perceived to have a debilitating effect 
on normal daily activities. I f bodily pain is itself a 
significant motivator for obese persons to seek 
medical care, it may be useful for primary care 
physicians to engage patients in weight loss efforts 
by validating the patient’s pain experience and
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underscoring the potential benefits o f weight loss 
in reducing or ameliorating pain. Focusing on the 
pain rather than other medical complications asso
ciated with obesity may help reduce the tendency 
o f obese persons— most notably women— to delay 
or cancel physician appointments perhaps because 
o f concerns that they will be lectured about their 
weight.21 Thus, a greater emphasis on the diagnosis 
and treatment o f bodily pain may be an important 
and frequently overlooked component o f the med
ical management o f obese persons.
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