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Abstract
PATRICK, DONALD L., DONALD M. BUSHNELL,
AND MARGARET ROTHMAN. Performance of two self-
report measures for evaluating obesity and weight loss.
Obes Res. 2004;12:48–57.
Objectives: To evaluate performance of the Obesity and
Weight-Loss Quality-of-Life (OWLQOL) and Weight-Re-
lated Symptoms (WRSM) measures.
Research Methods and Procedures: Four studies of obese
persons 18 to 75 years of age were analyzed: a 12-week
initial validation study, a clinical trial using blinded end-
point data at 50 to 83 weeks, and community studies con-
ducted in the U.S. and Europe. Fifty-six initial validation
study subjects visited 1 week after screening to evaluate
reproducibility.
Results: Overall, 6107 obese persons completed one assess-
ment, 291 completed follow-up at 12 weeks, and 642 at
�50 weeks. Psychometric analyses resulted in a 17-item
OWLQOL with a single score tested on five samples that
was internally consistent (� values � 0.90) and reproduc-
ible (intraclass correlation coefficient � 0.95). The
OWLQOL score (higher is better) was associated, as ex-
pected, with the symptom measure (lower is better, �0.54),
generic quality of life measure (0.53), and measures of
physical (0.40) and mental functioning (0.47). The 20-item
WRSM was internally consistent (� � 0.87) and reproduc-
ible (intraclass correlation coefficient � 0.83). The
OWLQOL discriminated between genders (p � 0.001),
presence of disability days (p � 0.05), levels of BMI (p �
0.05), and levels of symptom bothersomeness (p � 0.001).

Evaluation at 12 weeks yielded an effect size for �2.5%
weight loss of 0.77 for the OWLQOL and �0.54 for the
WRSM. At �50 weeks for �10% weight change, effect
sizes were 1.63 and �0.73, respectively.
Discussion: The OWLQOL and WRSM are brief, valid,
reproducible, and responsive self-reported outcomes for
evaluating obesity and weight loss.
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Introduction
Obesity is a major public health problem that increases

the risk for comorbid conditions, particularly diabetes, hy-
pertension, coronary artery disease, and cancer (1–5). The
prevalence of this condition, defined in adults as a BMI �30
kg/m2, has been estimated to be between 15% and 20% in
industrialized countries (6,7). Overweight and obesity in the
United States are increasing and are estimated to affect
more than one-half of those over the age of 20 (2,6).
Because weight loss has been shown to reduce cardiovas-
cular and other metabolic risk factors (2,8,9), management
of obesity is an important health priority. Coping with being
overweight and obese and losing or maintaining weight,
however, are often significant challenges to individuals not
only for personal reasons but also because of the cultural,
social, and physical environments that surround them. Dra-
matic changes in culture, environment, and behavior are
warranted.

Increasing BMI has been associated with decreased psy-
chological well-being, reduced social integration, stigmati-
zation, and low self-esteem (10). Obesity also has negative
effects on functional status, including work absenteeism,
productivity, bodily pain, and depression (11–13).

Patient-reported outcomes, including symptoms, func-
tional status, and perceived quality of life, are increasingly
used alongside clinical measures in intervention studies to
evaluate weight loss (14). These outcomes include reports
of signs and symptoms, impacts on functional status, per-
ceptions of well-being, and evaluations of quality of life. Of
the generic functional status instruments, the Short Form
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36-item health survey (SF-36)1 has been most widely used
(11,15). Generic functional measures, however, do not ad-
dress key domains relevant to obesity and may not detect
minimally important changes to obese persons (16). Obesity-
specific measures have been developed, including the 140-
item battery constructed from six different psychosocial,
health status, and behavioral scales for the Swedish Obesity
Study (17), and the Impact of Weight on Quality of Life
(IWQOL),1 a 74-item measure later reduced to the IWQOL-
Lite of 31 items (16,18).

Previously developed weight-specific measures were ei-
ther developed for application to more severely obese pop-
ulations or without cross-cultural input into the item gener-
ation process. Because attitudes toward obesity and weight
loss have differing relevance, importance, and sensitivity
across different cultures, there is a clear need for measures
that not only assess quality of life (QoL) in a broad range of
persons who are overweight and obese but also for measures
developed with specific and concurrent inclusion of items
from multiple cultures.

Also in contrast to previously developed measures, the
Obesity and Weight-Loss Quality-of-Life (OWLQOL) was
developed using a needs-based theoretical model for per-
ceived QoL that drove identification and selection of items
that assess feelings that are unobservable to others, apply to
all persons with the condition, are important to meeting the
needs of the individual with the condition, and are devel-
oped with cross-cultural input (19–24). The OWLQOL
items all tap a unitary concept of QoL needs related to being
overweight or to losing weight. The OWLQOL and Weight-
Related Symptoms Measures (WRSM) also were designed
to complete a full battery of patient-reported outcomes
employing different concepts and different types of patient-
reported outcome measures, including obesity-specific
symptoms and QoL, general functional status and well-
being, person-specific preference measurement, and disabil-
ity days (25). The OWLQOL and WRSM are intended to be
used together and alongside other patient-reported outcomes
of functional status, adherence to diet and treatment, and
satisfaction with treatment. The WRSM focuses on symp-
toms commonly associated with obesity and obesity treat-
ment, and the OWLQOL measures a person’s global eval-
uation of position in life related to weight, weight loss, and
weight loss treatment. By using these and other patient-
reported outcomes, investigators can address the experience
of being overweight and obese and of weight loss on a broad
spectrum of issues important to patients, their families,
clinicians, regulators, payers, and society in general.

This paper reports the results of analyses from four dif-
ferent studies used to assess the measurement performance
of these instruments, including measurement model, inter-
nal consistency reliability, reproducibility, construct valid-
ity, and responsiveness (longitudinal construct validity).
Additional conceptual, methodological, and practical crite-
ria were employed prior and during the development and
evaluation of both measures (25–29).

Research Methods and Procedures

Studies and Participants
Data used to evaluate the OWLQOL and WRSM were

obtained from four studies: an initial validation sample,
blinded data from a trial conducted in the U.S., a U.S.
community study, and a European community study. These
studies, described in Table 1, included the following:

1. An initial validation study comprised of a convenience
sample of obese persons. Participants were recruited
through newspaper advertisements and weight loss pro-
grams in the Seattle area and from five Wellness Clinics
located in Chicago, IL; Raritan, NJ; Kingsport, TN;
Spring House, PA; and Cincinnati OH.

2. A clinical trial was conducted to evaluate a product for
weight loss among obese persons without a diagnosis of
diabetes. Participants (n � 1282) with baseline data
were used in cross-sectional analyses, and 407 partici-
pants with endpoint data were included in analyses of
weight change and responsiveness. Blinded endpoint
data analyzed included the last assessment available
between 50 and 83 weeks.

3. A U.S. community study was drawn from a web-based
survey panel designed to represent the U.S. general
population. Individuals were selected from this panel
based on a BMI of �30 kg/m2 without comorbidity or
a BMI of �27 kg/m2 with the presence of a comorbid-
ity (type 2 diabetes, hypertension, or high cholesterol).

4. A European community sample included respondents
from the United Kingdom, Germany, France, and Italy.
All data were collected using a mailed questionnaire
with the exception of Italy, where questionnaires were
self-administered but delivered and collected by study
staff. Sampling was designed to be representative of the
country, and a subset of obese persons (BMI � 30
kg/m2) was selected from the community sample. Data
from all countries were combined for instrument eval-
uation.

Participants in all studies provided informed written consent
approved by an Institutional Review Board. Weight loss
information was provided for the clinical trial participants
and those enrolled in formal weight loss programs in the
initial validation study. Across all studies, potential partic-
ipants were excluded if they had been exposed to any

1 Nonstandard abbreviations: SF-36, Short Form 36-item health survey; IWQOL, Impact of
Weight on Quality of Life; QoL, quality of life; OWLQOL, Obesity and Weight-Loss
Quality-of-Life; WRSM, Weight-Related Symptoms; PQOL, Perceived Quality-of-Life;
PCS, physical component summary scores; MCS, mental component summary scores; ICC,
intraclass correlation coefficient; SRM, standardized response mean.
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experimental drug or device within 30 days before enroll-
ment; were pregnant or nursing; had gastric restrictive sur-
gery or other surgical procedures designed to cause weight
loss; had taken any weight loss medication within 1 month
before enrollment; had a history of drug or alcohol abuse
within the past 2 years; had a malignancy or a history of a
malignancy other than squamous or basal cell carcinomas of
the skin; had a history of anorexia nervosa, bulimia, major
depression, or panic disorder; were currently receiving psy-
chotropic medication; or had a change in smoking habits
within 6 months of the study or who planned to change their
smoking habits during the study.

Participants were paid $20 per visit in the initial valida-
tion study. Participants in the clinical trial, the U.S. com-
munity study, and the European community study were not
paid for participation.

Assessments
Patient and demographic characteristics, health status,

and QoL data were collected. Core data for all studies
included age, gender, height, weight, OWLQOL, WRSM,
and the Short Form 36-item health survey. Education, mar-
ital status, and income were available for the initial valida-
tion and U.S. and European community studies but not for
the clinical trial. Longitudinal data were available for the
initial validation study and the clinical trial but not for the
community studies. Patient characteristics were assessed by
clinical staff during in-person visits for the initial validation
study and the clinical trial. Data were obtained by self-
report for the community sample studies.

The OWLQOL evaluates obesity and trying to lose
weight in terms of feelings that are unobservable. Following
the psychometric evaluation reported here, the OWLQOL
contains 17 items (see Appendix 1). Responses are indicated
on a seven-point scale that ranges from 0 (“not at all”) to 6
(“a very great deal”). Scores are transformed to a 0 to 100
scale, with higher scores indicating higher obesity-specific
QoL. The recall period was 4 weeks.

The WRSM is a 20-item, self-report measure for the
presence and bothersomeness of symptoms (Appendix 2).
Participants responded either “yes” or “no” as to whether
they have experienced the symptom in the previous 4 weeks
and then indicated the degree of bothersomeness that having
the symptom caused them. The bothersomeness response
options are on a seven-point scale and range from 0 (“not at
all”) to 6 (“a very great deal”). A total score is calculated by
summing the bothersomeness scores for each symptom.
Total scores range from 0 to 120, with higher scores indi-
cating a higher or worse symptom burden.

Perceived Quality-of-Life (PQOL) is a 20-item, self-
report measure that assesses satisfaction with the major
categories of fundamental life needs and categories of func-
tioning (30,31). The response scale ranges from 1 (ex-
tremely dissatisfied) to 10 (extremely satisfied). This global
measure includes domains beyond health status, with ex-
plicit evaluation of the environment and satisfaction with
life in general. Coefficient � for the overall PQOL was 0.93
in the initial validation study.

The Short Form 36-Item Health Survey is a generic
measure of functional status and well-being (32). Eight

Table 1. Demographic characteristics

Characteristic
Initial validation

(n � 340)
U.S. clinical trial

(n � 1282)

U.S. community
obese population

(n � 1478)

European community
obese population*

(n � 3007)

Age (mean � SD) 45.4 � 11.6 44.5 � 10.7 51.1 � 13.3 47.8 � 13.6
Gender [n (%) female] 204 (60.0) 1048 (81.7) 590 (39.9) 1825 (60.7)
Ethnicity [n (96) white] 265 (77.9) 1237 (96.5) 1156 (81.6) N/A
Marital status [n (%) married] 171 (50.3) N/A 1015 (69.8) 1421 (70.7)†
Income [n (%) � $50,000 total

annual household] 140 (41.2) N/A 579 (39.2) ‡
Education [n (%) college degree] 265 (77.9) N/A 455 (30.8) 625 (20.8)
BMI (mean � SD) 36.3 � 5.3 37.3 � 5.2 32.9 � 4.7 33.6 � 4.9

* European countries are France, Germany, Italy, and the United Kingdom.
† Marital status was unavailable in the United Kingdom (percentage based on 2010 people).
‡ Median income category: France (41.2% � F150,000); Germany (55.5% � DM42,000); Italy (58.0% � £it30,000,000); United Kingdom
(51.3% � £35,000).
N/A, not applicable.
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domain scores and two summary scores (physical and men-
tal) may be calculated. Only the physical and mental com-
ponent summary scores (PCS and MCS, respectively) are
reported here. Scores are transformed z scores, with means
set to 50 and SDs set to 10 based on a U.S. normative
sample. Each domain is scored from 0 (“poor health”) to
100 (“optimal health”).

Disability Days is a five-item descriptive measure of
self-reported disability and loss of work productivity related
to a person’s health (33). These items are based on stan-
dardized national survey items and have been used in pre-
vious obesity studies.

Psychometric Analyses
Psychometric testing of the OWLQOL and WRSM was

conducted using standardized procedures and instrument
review criteria developed by the Scientific Advisory Com-
mittee of the Medical Outcomes Trust (29). Item reduction
and development of the measurement model were per-
formed sequentially, first on the initial validation study and
then with a randomly selected sample (50%) from the
clinical trial population, followed by confirmation with sec-
ond half of the clinical trial data and the two community
studies: one in the U.S. and one in Europe.

Forty-one OWLQOL items were evaluated for inclusion
in the final instrument. Initial item reduction was based on
respondent understanding of the items and response scale
and importance rankings in the item development stage.
These findings are reported separately (22). Item reduction
criteria for the OWLQOL included 1) items with �5%
missing data; 2) items that demonstrated a ceiling effect
(�50% of respondents selecting the “not at all” response
option, suggesting a high degree of “nonrelevance” or lack
of responsiveness); 3) an item-to-total correlation �0.40
(suggesting the item may measure something belonging to a
different scale); and 4) an item-to-item correlation �0.70
(indicating redundancy among the individual items). A final
instrument containing 17 items was created using these
criteria.

Standard descriptive statistics using the SPSS were cal-
culated for each OWLQOL item and the total OWLQOL
score to identify ranges and the distributions of response
choices (34). Mean, SD, median, and percentage of missing
data were also computed for each item. Histograms and box
plots were used to determine whether the sample was nor-
mally distributed.

Guttman-Cronbach’s � was calculated to assess internal
consistency, or the degree of association, among the items
(35,36). Reproducibility (test/retest reliability) was assessed
at 1 week on a subset of the initial validation sample using
the intraclass correlation coefficient (ICC) (37).

The factor structure of the 17-item OWLQOL was as-
sessed using principal component analysis with a Promax
rotation to allow for expected correlations among the fac-

tors. A series of exploratory factor analyses were conducted
on multiple data sets. First, an exploratory analysis was
conducted on the initial validation study and 50% of the
clinical trial sample. The structure was tested on the remain-
ing data sets. Factor correlations of �0.70 were considered
indicative of the presence of single factor (38).

Convergent validity was evaluated by testing a priori
hypotheses about how the OWLQOL should perform in
relation to other self-report measures. We expected higher
correlations of the OWLQOL with the general QoL measure
(PQOL) than the more function-related instrument, the SF-
36. We also expected higher correlations of the OWLQOL
with the MCS of the SF-36 than with the PCS, based on the
overlap between mental health and perceived QoL. For
known groups validity, we tested the OWLQOL against
independent marker variable, i.e., by comparing scores for
participants who were mildly, moderately, or severely over-
weight (BMI � 27 to 29.9, 30 to 34.9, 35.0 to 39.90, and 40
to 50.0 kg/m2, respectively), for subjects with low, moder-
ate, and high symptom bother (WRSM tertiles) and pres-
ence of disability days (“yes” to have you missed any time
from work because of illness in the past 4 weeks?). The
OWLQOL score should improve (increase) and the WRSM
scores should improve (decrease) as BMI and level of
symptom bother decrease, and scores on both instruments
should be worse in the presence of disability days. Based on
previous literature (16), women were also expected to report
lower scores than men. ANOVA was used to evaluate
differences between groups, and group differences were
identified using Scheffe post hoc procedures.

Responsiveness was reported in terms of the standardized
response mean (mean change score/SD of the change score).
This effect size statistic was used to identify differences in
OWLQOL and WRSM scores associated with weight loss
over time (39). For the 12-week validation study, we used
�2.5% decrease in body weight as a marker for minimally
important change based on the short follow-up period and
amount of weight loss that could be anticipated with adher-
ence to diet and exercise. For the clinical trial with endpoint
data between 50 and 83 weeks, we used �10% change in
body weight as a minimally important weight loss recom-
mended by the International Obesity Task Force (40).

Respondent burden was addressed in two ways. A small
study of 10 obese people (4 men and 6 women), between the
ages of 18 and 65 years, self-administered the entire test
battery, which was timed for each section. Participants were
asked to follow the instructions embedded in the survey and
to answer each item to the best of their ability. In addition,
respondent reaction to the questionnaire was assessed by
observing missing data in the initial validation study.

Results
The majority of subjects were women in all studies ex-

cept the U.S. community study, were white, and were mar-
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ried (Table 1). A large percentage (78%) had some college-
level education or were college graduates in the initial
validation study compared with 21% to 31% in the com-
munity studies. Income levels varied widely across coun-
tries, and a high percentage of participants had high house-
hold incomes in their respective countries. In the initial
study, 291 participants completed the 12-week assessment,
and in the clinical trial, 642 participants completed an
assessment at 50 to 83 weeks.

Analysis of 41 original items in the OWLQOL question-
naire using the item reduction criteria across the four studies
resulted in the removal of 24 items.2 All OWLQOL results
presented in the remainder of this paper are for the 17-item
instrument. The sequentially conducted principal compo-
nent analyses on the initial validation study and random first
half of the clinical trial dataset resulted in two factors. The
first component contributed 51% of the variance (eigen-
value � 8.7), and the second contributed 8% (eigenvalue �
1.4). The two factors were correlated at 0.70, suggesting
that these were highly related. In sequential fashion, these
analyses were repeated on the second half of the clinical
trial dataset, with the first component contributing 55% of
the variance (eigenvalue � 9.4), the second factor contrib-
uting 5% (eigenvalue � 1.0), and the two factors correlated
at 0.71. When applied to the U.S. and European community
studies, the principal components analysis yielded a single
factor, contributing 63% (eigenvalue � 10.7) and 60%
(eigenvalue � 10.2), respectively. In summary, the princi-
pal components analyses on all study samples suggested
that a single overall score was appropriate for the
OWLQOL and confirmed that the needs-based conceptual
model, postulating that all items, if important and applying
to all persons and all tapping an unobservable feeling,
would form a unitary concept describing obesity-related
QoL.2

Table 2 shows the mean OWLQOL and WRSM scores by
age and gender. In all studies, OWLQOL scores were higher
(better) and WRSM scores were lower (better) in men than
in women (p � 0.001). No clear trends were evident for age
groups on the OWLQOL and WRSM in the initial valida-
tion study, but OWLQOL scores improved and symptom
scores worsened as age increased in the remainder of the
studies (p � 0.05).

The overall OWLQOL score was internally consistent in
all studies (Guttman-Cronbach’s � � 0.93, initial valida-
tion; 0.96, U.S. community; 0.95, European community;
0.94, clinical trial). The ICC, evaluating test–retest reliabil-
ity on 56 subjects in the initial validation study, was only

0.95. The WRSM was also internally consistent (Guttman-
Cronbach’s � � 0.87) and reproducible (ICC � 0.83) in the
initial validation study.

The OWLQOL scores showed stronger associations with
the general QoL measure (PQOL) and symptom bother-
someness than with the SF-36 component scores, but these
differences were not large (Table 3). Similarly, the associ-
ation between the OWLQOL and MCS of the SF-36 was
higher, but not a great deal higher, than the association with
the PCS.

Table 4 shows that the predicted relationships between
the OWLQOL total score and measures of BMI, symptom
bother, and presence of disability days were generally con-
firmed. OWLQOL scores decreased as BMI levels in-
creased across all studies. The OWLQOL also discrimi-
nated between tertiles of the symptom bother score,
decreasing as levels of symptom bother increased (p �
0.001). OWLQOL scores also decreased when the person
reported having work loss days in the initial and European
community studies. These results were not confirmed on the
U.S. community study and were not available for the clin-
ical trial.

The mean change in actual weight was 10.7 � 3.6 kg for
the initial validation study and 38.4 � 8.2 kg in the clinical
trial. The correlation between weight change and the
OWLQOL score was 0.26 in the initial validation study.
Correlation between BMI change and OWLQOL change
was �0.09 and between BMI and WRSM change was
�0.09 in the initial validation study.

Responsiveness of the OWLQOL and WRSM bother-
someness score is shown in Table 5 for different levels of
weight increase or decrease. The standardized response
mean (SRM) was used as the measure of effect size. Using
the cut-point of a �2.5% decrease in weight over the
12-week initial validation study, the SRM for the
OWLQOL was 0.77 and �0.54 for the WRSM. Both the
OWLQOL and WRSM scores improved slightly in both
studies for patients who increased weight. In the clinical
trial, for a �10% weight decrease, the effect size was 1.38
for the OWLQOL and �0.47 for the WRSM. Effect sizes
were smaller for less weight change but remained moder-
ately high for the OWLQOL but not for the WRSM. In
general, the OWLQOL proved responsive to weight de-
crease in the two studies with shorter and longer follow-up.

Mean completion time for the OWLQOL was 5 minutes
(range, 3 to 8 minutes), and for the WRSM, mean time to
completion was 2 minutes (range, 1 to 4 minutes). Minimal
missing data (�0.1%) were observed for all questionnaires
in the initial validation study.

Discussion
The goal of this study was to provide psychometric

evidence evaluating two newly developed self-report mea-
sures specific to obesity and weight loss and to establish

2 For a technical report on item reduction, factor loadings, and other information on the
principal component analyses summarized in this paper, please consult http://www.
seaqolgroup.org.
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their appropriateness for further use in evaluating weight
loss interventions and observational studies with obese in-
dividuals. Recommended minimum values for reliability
and validity were exceeded for both the OWLQOL and
WRSM instruments (29,41).

Results of the principal components analyses across the
four studies and five samples indicated justification for
unidimensionality and use of a single score for the
OWLQOL. Analyses on the random split halves of the
clinical trial dataset and the initial validation study yielded
component correlations of �0.70, and the community stud-

ies confirmed a single scoring strategy. This result supports
the use of the needs-based model of item and instrument
development and strongly suggests that a brief specific
obesity and weight-loss self-report measure can be used
alongside weight loss and other clinical changes in future
studies. For functional status and other health-related QoL
outcomes, generic measures can be used.

Validity of the observed scores obtained from the
OWLQOL and WRSM was confirmed using preidentified
logical relationships between the concepts contained in the
two new instruments and concepts contained in other, pre-

Table 2. OWLQOL and WRSM scores

Measure

Initial validation
(n � 340)

U.S. clinical trial
(n � 1282)

U.S. community
obese population

(n � 1478)

European
community obese

population
(n � 3007)

N
mean
(SD) N

mean
(SD) N

mean
(SD) N

mean
(SD)

OWLQOL
Total population 340 54.5 (22.0) 1267 51.9 (22.1) 1477 61.5 (21.5) 2952 64.9 (23.7)
Age

(1) 18 to 44 157 55.7 (21.9) 621 51.2 (21.9) 459 58.9 (23.1) 1259 61.5 (24.4)
(2) 45 to 54 112 53.3 (22.1) 412 49.9 (22.6) 391 59.7 (21.7) 705 65.5 (22.7)
(3) 55� 71 53.7 (22.4) 234 57.4 (21.0) 627 64.6 (19.8) 988 68.9 (22.8)
Scheffe post hoc No Sig Group Diff (1) � (3)† (1) � (3)‡ (1) � (2)*

(2) � (3)‡ (2) � (3)‡ (1) � (3)‡
Gender

Male 136 64.7 (20.3) 233 65.0 (20.2) 887 67.7 (17.0) 1161 76.3 (18.8)
Female 204 47.7 (20.5) 1034 48.9 (21.4) 590 52.1 (24.0) 1791 57.6 (23.7)
F 56.7‡ 108.5‡ 213.1‡ 517.2‡

WRSM
Total population 340 25.5 (18.5) 1161 19.3 (16.7) 1470 17.0 (16.8) 2206 21.0 (18.1)
Age

(1) 18 to 44 157 23.3 (17.8) 574 17.6 (16.0) 459 15.0 (16.3) 980 18.2 (16.5)
(2) 45 to 54 112 27.2 (19.3) 382 20.9 (17.5) 389 17.4 (17.5) 526 21.6 (18.5)
(3) 55� 71 27.8 (18.4) 205 21.2 (16.7) 622 18.2 (16.7) 700 24.5 (19.3)
Scheffe post hoc No Sig Group Diff (1) � (2)† (1) � (3)‡ (1) � (2)*

(1) � (3)* (2) � (3)‡ (1) � (3)‡
Gender

Male 136 20.3 (15.7) 220 15.2 (14.4) 884 14.5 (15.5) 852 16.9 (16.3)
Female 204 29.0 (19.4) 941 20.3 (17.1) 586 20.7 (18.1) 1354 23.6 (18.7)
F 19.1‡ 16.4‡ 48.8‡ 73.2‡

Note: Higher OWLQOL scores indicate higher levels of condition-specific quality of life; higher WRSM scores indicate greater (worse)
symptom severity.
* p � 0.05; † p � 0.01; ‡ p � 0.001.
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viously used instruments. The pattern of correlations was as
predicted. We conclude that the OWLQOL is moderately
and positively associated with measures of highly similar
constructs, including general QoL, mental and physical
well-being, and weight-related symptom bother. The pattern

of discrimination between men and women, levels of BMI,
and presence of disability days added further evidence of
convergent and discriminant validity. These results build on
the content validation evaluated in the cross-cultural adap-
tation of the OWLQOL and WRSM (22).

Both the OWLQOL and the WRSM were responsive to
shorter- and longer-term reductions in body weight. That
both measures also improved for weight increase may be
because of participation in a weight-loss study with diet and
exercise recommendations. Further examination of weight
increase and QoL will depend on studies of weight gain
with and without formal weight loss programs. The ob-
served changes in body weight constitute what might be
expected for a 12-week period of formal enrollment in a
weight-loss program, that is 2.5%. The OWLQOL and
WRSM also performed well in the clinical trial with larger
percentages of change in body weight (10%).

Other measures have been developed to assess QoL in
overweight and obese patients. Mathias et al. (11) tested the
reliability and validity of a modification of existing instru-

Table 3. Measurement correlation matrix (initial val-
idation, n � 340)

OWLQOL
WRSM
bother

SF-36
PCS

SF-36
MCS

OWLQOL 1.00
WRSM bother �0.54 1.00
SF-36 PCS 0.40 �0.56 1.00
SF-36 MCS 0.47 �0.40 0.04 1.00
PQOL total 0.53 �0.56 0.43 0.60

Note: all correlations significant at the 0.01 level (two-tailed).

Table 4. OWLQOL scores by levels of BMI, symptom bother, and work disability days

Initial validation U.S. clinical trial
U.S. community
obese population

European
community obese

population

N mean (SD) N mean (SD) N mean (SD) N mean (SD)

BMI (kg/m2)
(1) 27.0 to 29.9 34 59.1 (23.2) 52 62.2 (21.2) 358 71.9 (14.6) 199 76.6 (20.0)
(2) 30.0 to 34.9 125 57.7 (21.7) 445 55.3 (20.8) 681 64.3 (18.3) 1895 67.6 (22.5)
(3) 35.0 to 39.9 103 53.3 (22.8) 398 52.4 (22.5) 284 53.4 (22.5) 597 57.7 (24.2)
(4) 40.0 to 50.0 78 48.7 (20.0) 370 45.8 (21.9) 154 40.0 (25.9) 229 53.8 (25.1)
Scheffe post hoc (1) � (3)* (1) � (3)* All groups sig‡ All groups‡ except

(2) � (4)* (1) � (4)‡ (3) � (4)
WRSM (Tertiles)

Tert. 1 (high bother) 107 69.8 (17.8) 404 63.7 (19.4) 478 71.9 (13.7) 670 77.5 (18.6)
Tert. 2 (moderate bother) 115 54.0 (19.4) 379 54.0 (18.8) 484 64.0 (17.7) 766 65.9 (20.4)
Tert. 3 (low bother) 118 41.0 (18.8) 366 38.3 (20.3) 508 49.1 (24.6) 753 49.9 (22.9)
F** 66.3‡ 165.1‡ 177.7‡ 316.1‡

Disability days§
No 194 57.5 (20.9) N/A¶ 517 62.7 (21.2) 1467 66.0 (23.0)
Yes 53 45.6 (20.8) 960 60.8 (21.7) 274 61.3 (23.7)
F 13.6‡ 2.3 9.6†

* p � 0.05; † p � 0.01; ‡ p � 0.001.
§ Have you missed any time from work because of illness in the past 4 weeks?
¶ Data were not available for analysis.
** All post hoc (Scheffe) group comparisons for WRSM were significant ( p � 0.001).
N/A, not applicable.
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ments in 417 obese and normal weight individuals. This
assessment tool, like the OWLQOL, exhibited acceptable
internal consistency and test–retest reliability, good con-
struct validity, and moderate responsiveness to increases or
decreases in body weight. It provides a battery of scores,
however, using different scoring and weighting procedures
for each instrument rather than an overall score.

Kolotkin et al. also developed measures designed to as-
sess health-related QoL in obese patients: the IWQOL ques-
tionnaire, and a shorter version of this instrument, IWQOL-
Lite (16,42,43). Evaluation of IWQOL indicated test–retest
reliabilities averaging 0.75 for single items and 0.89 for
scales, with scale internal consistency averaging 0.87. Their
study also showed that IWQOL was sensitive to treatment
aimed at producing weight loss (16). A second study of
IWQOL indicated that total scores correlated highly with
other measures of QoL and that subscale scores correlated
well with counterparts in the assessment battery. This trial
again demonstrated that the instrument was responsive to
weight loss (44). In an evaluation of 996 obese patients and
controls, reliability of the IWQOL-Lite scales ranged from
0.90 to 0.94 and was 0.96 for the total score. Whereas the
IWQOL and IWQOL-Lite are both well-designed, vali-
dated, and responsive instruments, their contents may be
more relevant for heavier or more obese individuals than for
those with moderate obesity, as many of the items on these
measures are concerned with mobility and completing sim-
ple tasks (e.g., getting up from a chair, climbing stairs) (11).
These are also measures of function or behavior rather than
perceptions of body weight and trying to lose weight, which
characterize the OWLQOL, and thus, are distinguished

from the other measures described here. In addition, the
OWLQOL and WRSM were developed with cross-cultural
input (22).

Functional status was assessed using the generic SF-36,
which permits comparison of effects of weight loss across a
large number of different conditions and populations rather
than incorporated into the OWLQOL and WRSM (45). The
brevity of the 17-item OWLQOL and 20-item WRSM
should prove attractive in subsequent applications, particu-
larly clinical trials.

Preliminary knowledge of the effect size for the
OWLQOL and WRSM permits estimation of appropriate
sample sizes for future studies. The results from the present
evaluation also indicate that minimally important differ-
ences can be interpreted in terms of score changes related to
weight loss. Further responsiveness and interpretation stud-
ies will be needed in the context of treatment trials, includ-
ing studies of weight loss with diet, exercise, and drugs.

Assessing the impact of obesity and weight loss from the
perspective of the patient is assuming even greater impor-
tance as the incidence of obesity increases in much of the
world. Both pharmacological and nonpharmacologic inter-
ventions are sought that help overweight and obese persons
lose weight. Using measures most relevant to obese people
in their everyday lives to evaluate weight loss complements
the obviously important goal of shedding pounds and re-
ducing the occurrence of coexisting health conditions. These
complementary measures give meaning to weight loss and
show how behaviors and feelings are associated with being
overweight and with losing weight. These measures may also
provide a window into the long-term maintenance of weight

Table 5. Responsiveness of the OWLQOL and WRSM score

OWLQOL change score WRSM bother change score

N mean (SD) SRM N mean (SD) SRM

Seattle validation (12 weeks)
Change in weight

Weight increase 109 4.27 (13.25) 0.32 109 �5.56 (13.90) �0.40
0 to 2.49% decrease 101 9.32 (11.50) 0.81 101 �6.93 (12.45) �0.56
�2.50% decrease 81 11.19 (14.57) 0.77 81 �9.26 (17.24) �0.54

U.S. clinical trial (�50 weeks)
Change in weight

Weight increase 35 8.87 (16.23) 0.55 33 0.12 (20.52) 0.01
0 to 4.99% decrease 75 10.81 (13.96) 0.77 71 �1.11 (14.77) �0.08
5.00 to 9.99% decrease 109 16.56 (14.04) 1.18 134 �6.63 (12.98) �0.51
�10.00% decrease 198 26.16 (16.04) 1.63 230 �11.46 (15.41) �0.74

SRM, standardized response mean (mean change in score/SD of mean change score).
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loss, an elusive goal of most weight loss programs. The
results presented here indicate that the OWLQOL and
WRSM are brief, valid, reproducible, and responsive to
weight loss and patients’ evaluations of their lives. Both
instruments may well be useful for assessing the impact of
weight and weight loss programs on obesity-related QoL.
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12. Karlsson J, Sjöström L, Sullivan M. Swedish obese subjects
(SOS)—an intervention study of obesity: two-year follow-up
of health-related quality of life (HRQL) and eating behavior
after gastric surgery for severe obesity. Int J Obes Relat Metab
Disord. 1998;22:113–26.

13. Seidell JC. Societal and personal costs of obesity. Exp Clin
Endocrinol Diabetes. 1998;106(Suppl 2):7–9.

14. Patrick DL, Chiang YP. Measurement of health outcomes in
treatment effectiveness evaluations: conceptual and method-
ological challenges. Med Care. 2000;38(9 Suppl):II14–25.

15. Fontaine KR, Bartlett SJ, Barofsky I. Health-related quality
of life among obese persons seeking and not currently seeking
treatment. Int J Eat Disord. 2000;27:101–5.

16. Kolotkin RL, Head S, Hamilton M, Tse CK. Assessing
impact of weight on quality of life. Obes Res. 1995;3:49–56.

17. Sullivan M, Karlsson J, Sjöström L, et al. Swedish obese
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Appendix 1. Obesity and Weight-Loss
Quality-of-Life (OWLQOL) 17-Item

Questionnaire3

1. Because of my weight, I try to wear clothes that hide
my shape.

2. I feel frustrated that I have less energy because of my
weight.

3. I feel guilty when I eat because of my weight.
4. I am bothered by what other people say about my

weight.
5. Because of my weight, I try to avoid having my pho-

tograph taken.
6. Because of my weight, I have to pay close attention to

personal hygiene.
7. My weight prevents me from doing what I want to do.
8. I worry about the physical stress that my weight puts on

my body.
9. I feel frustrated that I am not able to eat what others do

because of my weight.
10. I feel depressed because of my weight.
11. I feel ugly because of my weight.
12. I worry about the future because of my weight.
13. I envy people who are thin.
14. I feel that people stare at me because of my weight.
15. I have difficulty accepting my body because of my

weight.
16. I am afraid that I will gain back any weight that I lose.
17. I get discouraged when I try to lose weight.

Response scale: 0 � not at all; 1 � hardly; 2 � somewhat;
3 � moderately; 4 � a good deal; 5 � a great deal; 6 � a
very great deal.

Appendix 2. The 20-item Weight-Related
Symptom Measure (WRSM)3

Shortness of breath, tiredness, sleep problems, sensi-
tivity to cold, increased thirst, increased irritability, back
pain, frequent urination, pain in the joints, water reten-
tion, foot problems, sensitivity to heat, snoring, increased
appetite, leakage of urine, lightheadedness, increased
sweating, loss of sexual desire, decreased physical stam-
ina, skin irritation.
Response scale: yes/no for frequency; 0 � not at all; 1 �
hardly; 2 � somewhat; 3 � moderately; 4 � a good deal;
5 � a great deal; 6 � a very great deal bothersomeness.

3 The OWLQOL and WRSM can be obtained at http://www.seaqolgroup.org. The instru-
ments are copyrighted and cannot be used without permission.

Two Obesity Self-Report Measures, Patrick, Bushnell, and Rothman

OBESITY RESEARCH Vol. 12 No. 1 January 2004 57


