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The Impact of Weight on Quality of Life-Lite (IWQOL-Lite) is widely used in evaluations

of weight-loss interventions, including pharmaceutical trials. Because this measure was

developed using input from individuals undergoing intensive residential treatment, the

IWQOL-Lite may include concepts not relevant to clinical trial populations and may be

missing concepts that are relevant to these populations. An alternative version, the

IWQOL-Lite Clinical Trials Version (IWQOL-Lite-CT), was developed and validated

according to the US Food and Drug Administration's (FDA's) guidance on patient-reported

outcomes. Psychometric analyses were conducted to validate the IWQOL-Lite-CT using

data from two randomized trials (NCT02453711 and NCT02906930) that included indi-

viduals with overweight/obesity, with and without type 2 diabetes. Additional measures

included the SF-36, global items, weight and body mass index. The IWQOL-Lite-CT is a

20-item measure with two primary domains (Physical [seven items] and Psychosocial

[13 items]). A five-item Physical Function composite and Total score were also supported.

Cronbach's alpha and intraclass correlation coefficients exceeded 0.77 at each time point;

patterns of construct validity correlations were consistent with hypotheses; and scores

demonstrated treatment benefit. The IWQOL-Lite-CT is appropriate for assessing

weight-related physical and psychosocial functioning in populations commonly targeted

for obesity clinical trials. Qualification from the FDA is being sought for use of the

IWQOL-Lite-CT in clinical trials to support product approval and labelling claims.
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1 | INTRODUCTION

Obesity has a negative impact on many aspects of health-related quality

of life (HRQOL),1 a multi-dimensional concept encompassing the impact

of one's health status on their physical, mental, social and role functioning;

some measures address additional concepts such as spirituality, sexual

Abbreviations: ANOVA, analysis of variance; BMI, body mass index; CFA, confirmatory factor

analysis; CFI, comparative fit index; FDA, US Food and Drug Administration; HRQOL, health-

related quality of life; ICC, intraclass correlation coefficient; IWQOL-Lite, Impact of Weight on

Quality of Life-Lite; IWQOL-Lite-CT, IWQOL-Lite Clinical Trials Version; MCS, Mental

Component Summary; MH, mental health; PCS, Physical Component Summary; PF, physical

functioning; PGI-C, Patient Global Impression of Change; PGI-S, Patient Global Impression of

Status; PRO, patient-reported outcome; PS, psychosocial; QoL, quality of life; RMSEA, root

mean square error of approximation; SF-36, SF-36 Health Survey; SRM, standardized response

mean; TLI, Tucker-Lewis Index; WRMR, weighted root mean square residual.
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function, life satisfaction and environment.2 Conversely, weight loss has

the potential to improve functioning and physical health among individ-

uals with obesity.3 Accordingly, HRQOL is an important secondary out-

come in clinical trials of new interventions for weight loss. Whereas

HRQOL may be broadly assessed using generic measures such as the SF-

36 Health Survey (SF-36)4 and the Sickness Impact Profile,5 disease-

specific measures evaluate these impacts within the context of a specific

health condition. Several obesity-specific measures of HRQOL have been

developed,6–10 including the Impact of Weight on Quality of Life-Lite

(IWQOL-Lite) questionnaire,11 which is widely used in evaluations of

diverse weight-loss interventions.12–17

While the IWQOL-Lite has demonstrated strong psychometric

properties,11,18,19 the content was initially based on the input of indi-

viduals undergoing intensive residential treatment for obesity and

related comorbid conditions. As such, the IWQOL-Lite may include

concepts that are not relevant to clinical trial populations (eg, aspects

of mobility; experiencing teasing, ridicule or unwanted attention) and

may be missing concepts relevant to these populations (eg,

energy/stamina; emotional impacts related to weight). Due to these

potential limitations in the content validity of the IWQOL-Lite within

this context of use, the US Food and Drug Administration (FDA) has

not allowed clinical trial results based on this measure to be

described in product labelling. Thus, an alternative version of the

IWQOL-Lite optimized for use in patient populations typically

targeted for obesity clinical trials, the IWQOL-Lite Clinical Trials Ver-

sion (IWQOL-Lite-CT) has been developed based on the input of clin-

ical experts and qualitative research conducted with patients,

including both concept elicitation and cognitive debriefing inter-

views, as well as input from the FDA.20 Specifically, items for the ini-

tial 23-item version of the IWQOL-Lite-CT were derived from the

IWQOL-Lite or developed de novo based on interviews conducted

with individuals with body mass index (BMI) ≥ 30 kg/m2 (obesity);

one item was subsequently removed and several others refined

based on interviews conducted with patients with type 2 diabetes

and BMI ≥ 27 kg/m2 (overweight or obesity), resulting in a 22-item

version of the IWQOL-Lite-CT. The objective of the current study

was to finalize the content and evaluate the psychometric properties

of the IWQOL-Lite-CT in accordance with the FDA patient-reported

outcome (PRO) guidance.21

2 | MATERIALS AND METHODS

2.1 | Study population

Psychometric analyses of the IWQOL-Lite-CT were conducted using

data from two randomized trials. Study NCT02453711 (Study 1) was

a multi-national, randomized, double-blind, placebo-controlled phase

2 trial of treatment with subcutaneous semaglutide for 52 weeks con-

ducted among individuals with obesity (BMI ≥ 30 kg/m2) and without

diabetes. Psychometric analyses were conducted among the subset of

US patients who completed the IWQOL-Lite-CT at baseline, using

baseline through end-of-treatment data (n = 329). Study

NCT02906930 (Study 2) was a multi-national, randomized, double-

blind, placebo-controlled phase 3a trial of treatment with oral

semaglutide for 26 weeks in patients with type 2 diabetes mellitus

treated with diet and exercise only (not a weight-loss trial). Psycho-

metric analyses were conducted using baseline through end-of-

treatment data among the subset of English-speaking US patients

with BMI ≥ 27 kg/m2 who completed the IWQOL-Lite-CT at baseline

(n = 145). Both trials were conducted in accordance with Good Clini-

cal Practice and the ethical principles of the Declaration of Helsinki

and were approved by the clinical study sites' institutional review

board or independent ethics committee. In addition, all patients pro-

vided informed consent prior to their participation in the clinical trials.

2.2 | Measures

The psychometric evaluation utilized four PRO measures in addition to

body weight and BMI. Table S1 in the Supporting Information presents

the measures included in each study and the time points at which each

was assessed. Specifically, developmental versions of the IWQOL-Lite-

CT were included in Study 1 (the initial 23-item version) and Study

WHAT IS ALREADY KNOWN ABOUT THIS
SUBJECT

• While the Impact of Weight on Quality of Life-Lite

(IWQOL-Lite) is in widespread use and has demonstrated

strong psychometric properties, the content was initially

based on the input of individuals undergoing intensive

residential treatment for obesity and related comorbid

conditions.

• The IWQOL-Lite may be missing some concepts that are

relevant to clinical trial populations and may include con-

cepts that are not relevant to these populations.

• As a result of these potential content validity limitations,

the US Food and Drug Administration (FDA) has not

allowed clinical trial results based on this measure to be

described in product labelling.

WHAT THIS STUDY ADDS

• An alternative version of the IWQOL-Lite questionnaire

optimized for use in patient populations typically targeted

for weight loss clinical trials, the IWQOL-Lite Clinical Tri-

als Version (IWQOL-Lite-CT), has been developed.

• The IWQOL-Lite-CT is a reliable, valid and responsive

measure of weight-related functioning in the populations

commonly targeted for clinical trials of new weight loss

medications.

• The Physical Function scale may be particularly appropri-

ate to support product labelling based on the proximal

nature of changes in the underlying construct to changes

in patients' weight.
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2 (the 22-item version). Items were scored with 5-point graded

response scales (1 = never, 2 = rarely, 3 = sometimes, 4 = usually,

5 = always; or 1 = not at all true, 2 = a little true, 3 = moderately true,

4 = mostly true, 5 = completely true), where lower item scores indicate

higher levels of functioning.

The following PRO measures also were included in the analyses:

• The SF-36—a generic self-reported measure of perceived health

status, with 36 items scored as eight multiple-item subscales (phys-

ical functioning, role limitations due to physical health problems,

bodily pain, general mental health, role limitations due to emotional

problems, social functioning, vitality and general health percep-

tions); both a Physical Component Summary (PCS) score and a

Mental Component Summary (MCS) score can also be computed

• Patient Global Impression of Change (PGI-C) items pertaining to

physical functioning, mental health and overall quality of life, which

assessed change compared with the beginning of the study using a

7-point graded response scale (1 = much better, 2 = moderately

better, 3 = a little better, 4 = no difference, 5 = a little worse,

6 = moderately worse, 7 = much worse)

• Patient Global Impression of Status (PGI-S) items, which assessed

current physical functioning and mental health using a 5-point

graded response scale (1 = poor, 2 = fair, 3 = good, 4 = very good,

5 = excellent)

SF-36 subscale, PCS and MCS scores were computed based on data

collected in Studies 1 and 2. PGI-C items pertaining to physical func-

tioning and mental health were included in Studies 1 and 2, and the

PGI-C item pertaining to overall quality of life was included in Study

1 only. PGI-S items pertaining to physical functioning and mental

health were included in Study 2 only.

2.3 | Analytic methods

Standard descriptive statistics were computed to characterize the

samples. In addition, item-level response frequency distributions were

examined for floor and ceiling effects for each IWQOL-Lite-CT item.

A floor or ceiling effect would require that more than 40% of the

patients select the worst or best response category, respectively.

Exploratory factor analyses (EFAs) (Study 1) and confirmatory factor

analyses (CFAs) (Study 2) were conducted to inform and confirm the

structure of the IWQOL-Lite-CT, respectively. Factor structure was

estimated with mean- and variance-adjusted weighted least squares

estimation, and the results of the factor analyses were interpreted using

model fit indices, including the root mean square error of approximation

(RMSEA), comparative fit index (CFI), Tucker-Lewis Index (TLI) and stan-

dardized and weighted root mean square residual (SRMR and WRMR),

as well as the sizes and patterns of the factor loadings and the reason-

ableness of modifications suggested by the CFAs. Inter-item correla-

tions were computed to identify potentially redundant items and

further inform the scoring method. Consistent with the scoring of the

IWQOL-Lite, items comprising the IWQOL-Lite-CT were reverse

scored and the composites rescaled to range between 0 and 100, such

that higher composite scores indicate higher levels of functioning.

Internal consistency and test-test reliability of the IWQOL-Lite-CT

were evaluated. Specifically, Cronbach's coefficient alpha was computed

to evaluate the internal consistency of the IWQOL-Lite-CT Total score

and proposed composites (Physical, Physical Function and Psychoso-

cial).22 The approximate range of optimal alphas suggested by Streiner

and Norman for health-related measures is between 0.70 and 0.90, indi-

cating a set of strongly related items capable of supporting a unidimen-

sional scoring structure but not redundant.23 To evaluate test-retest

reliability, weighted kappa statistics were computed for the IWQOL-Lite-

CT items, and intraclass correlation coefficients (ICCs) were computed

for the IWQOL-Lite-CT Total, as well as the Physical, Physical Function

and Psychosocial composite scores. Kappa statistics can range from −1

to 1 and are interpreted such that ≤0 is poor, 0-0.2 indicates slight agree-

ment, 0.21-0.4 indicates fair agreement, 0.41-0.6 indicates moderate

agreement, 0.61-0.80 indicates substantial agreement and 0.81-1.00

indicates almost perfect agreement.24 It is generally recommended that

ICCs be at least 0.70 for multi-item scales (eg, Nunnally and Bernstein25).

In Study 1, “test” and “retest” data were IWQOL-Lite-CT responses

obtained at week 48 and week 52, respectively—a relatively brief time

interval during which little change was expected in subjects' weight. To

further ensure a suitable sample for this analysis, only patients with less

than 5% change in body weight from week 48 to week 52 were used in

the test-retest reliability analyses. In Study 2, “test” and “retest” data

were IWQOL-Lite-CT responses at week 0 and week 8, respectively.

Analyses were conducted using only the subset of patients with less than

5% change in body weight from week 0 to week 8 who rated themselves

the same on the corresponding PGI-S at both time points.

Tests of validity involved evaluations of construct validity and dis-

criminating ability. To evaluate construct validity, cross-sectional and

longitudinal correlations were computed between IWQOL-Lite-CT

scores and scores on the SF-36 (PCS, MCS and subscale scores), PGI-

C items and PGI-S items. In Study 1, at least moderate correlations

(|r| ≥ 0.30) were hypothesized between scores on the following

measures at each study assessment, as well as for the corresponding

change scores (unless otherwise noted):

• IWQOL-Lite-CT Physical and Physical Function composites and

the SF-36 PCS, as well as the Physical Functioning, Role-Physical

and Vitality subscales

• IWQOL-Lite-CT Psychosocial composite and the SF-36 MCS, as

well as the Mental Health and Social Functioning subscales

• IWQOL-Lite-CT Physical and Physical Function composites

(change scores only) and the PGI-C Physical Functioning

• IWQOL-Lite-CT Psychosocial composite (change scores only) and

the PGI-C Mental Health

• IWQOL-Lite-CT Total (change scores only) and PGI-C Quality

of Life

In Study 2, at least moderate (positive) correlations (|r| ≥ 0.30) were

hypothesized between scores on the following measures at each
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study assessment, as well as for the corresponding change scores

(unless otherwise noted):

• IWQOL-Lite-CT Physical and Physical Function composites and

the SF-36 PCS; SF-36 Physical Functioning, Role-Physical and

Vitality subscales; and the PGI-S Physical Functioning

• IWQOL-Lite-CT Physical and Physical Function composites

(change scores only) and the PGI-C Physical Functioning

• IWQOL-Lite-CT Psychosocial composite and the SF-36 MCS; the

SF-36 Mental Health and Vitality subscales; and the PGI-S Mental

Health

• IWQOL-Lite-CT Psychosocial composite (change scores only) and

the PGI-C Mental Health

To evaluate discriminating ability, known-groups analyses of vari-

ance (ANOVAs) examined mean differences in IWQOL-Lite-CT com-

posite scores between patients classified into subgroups based on

BMI and percentage weight loss.

Finally, to evaluate responsiveness, effect sizes, standardized

response means and Cohen's d statistics were computed.26 Effect size

estimates of approximately 0.20 are considered small, those of

approximately 0.50 are moderate and those greater than approxi-

mately 0.80 are large.26

3 | RESULTS

3.1 | Participant characteristics

Table 1 presents the participant characteristics at baseline from Stud-

ies 1 and 2.

3.2 | Response distributions

In Study 1, item-level frequency distributions generally supported the

appropriateness of the response categories. However, at baseline, the

following IWQOL-Lite-CT items exhibited ceiling effects (ie, reporting

“never” or “not at all true”): “Unable to stand comfortably,” “Self-

conscious eating in social settings” and “Avoid social gatherings.” In

Study 2, 10 items displayed substantial ceiling effects (ie, reporting

“never” or “not at all true”): “Self-conscious eating in social settings,”

“Feel judged by others,” “Less important/worthy of respect,” “Down

or depressed about weight,” “Avoid social gatherings,” “Less

productive,” “Decreased self-esteem,” “Self-conscious about weight”

and “Frustrated or upset about weight.” Of note, the amount of time

referenced in the item related to standing was increased prior to

Study 2 (based on patient input) and did not demonstrate a ceiling

effect in that subsequent study.

In Studies 1 and 2, standard descriptive statistics for each

IWQOL-Lite-CT item were computed at baseline and at each assess-

ment time point to characterize the extent to which patients with

obesity and patients with overweight/obesity and type 2 diabetes

experience weight-related functional impacts, and how these impacts

change over time (see Tables S2 and S3). Frequency distributions of

item-level responses at baseline and the end of treatment in both

studies describe the behaviour of each item, including the assessment

of floor and ceiling effects and other potential response biases (see

Tables S4 and S5). Descriptive statistics for all IWQOL-Lite-CT com-

posite scores are presented in Tables S6 and S7. In Study 1, the mean

change of each composite was more than 20 points and exceeded

1 SD of the change scores, and in Study 2, IWQOL-Lite-CT composite

scores changed only slightly from baseline to week 26, with the Psy-

chosocial composite showing the largest average improvement of

3.58 points. (On the IWQOL-Lite-CT composite scores, positive

change indicates improvement, in contrast with item scores.) It should

also be noted that Study 2 was a trial for treatment of type 2 diabetes

mellitus and not a weight-loss trial.

3.3 | Structure and scoring

Inter-item correlations identified several redundancies. In Study 1, cor-

relations between “Less important/worthy of respect” and “Feel

judged by others” were 0.90 at week 28 and 0.93 at week 52, and

TABLE 1 Patient characteristics at baseline

Patient characteristic

Study 1
(NCT02453711)
(N = 329)

Study 2
(NCT02906930)
(N = 145)

Age (ye), mean (SD),

median

47.86 (11.9), 49.0 55.13 (11.5), 56.0

Min, Max 19.0, 76.0 28.0-79.0

Sex, n (%)

Male 116 (35.3) 77 (53.1)

Female 213 (64.7) 68 (46.9)

Height (m), mean (SD),

median

1.69 (0.1), 1.7 1.67 (0.1), 1.7

Min, Max 1.4, 2.0 1.5-2.0

Weight (kg), mean

(SD), median

113.76 (24.3),

109.8

97.92 (22.7), 92.5

Min-Max 74.8-216.3 62.6-210.9

BMI, mean (SD),

median

39.94 (7.6), 38.1 34.80 (5.8), 33.2

Min, Max 29.8, 77.1 27.1-63.1

Race, n (%)

Asian 2 (0.6) 4 (2.8)

Black or African

American

57 (17.3) 29 (20.0)

White 261 (79.3) 105 (72.4)

Native

Hawaiian/Pacific

Islander

1 (0.3) 1 (0.7)

American Indian/

Alaska Native

4 (1.2) 3 (2.1)

Other 4 (1.2) 3 (2.1)

Hispanic or Latino,

n (%)

40 (12.2) 49 (33.8)

Abbreviation: BMI, body mass index.
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“Decreased self-esteem” correlated excessively highly with “Self-

conscious about weight” (0.92 at week 52), “Frustrated or upset about

weight” (0.90 at week 28) and “Less confident” (0.91 at week 52). In

Study 2, “Decreased self-esteem” correlated excessively highly with

“Self-conscious about weight” and “Frustrated or upset about weight”

at baseline, week 8 and week 26. Table S8 (Study 1) and Table S9

(Study 2) display the inter-item correlations for the IWQOL-Lite-CT.

Scoring was evaluated using EFAs and CFAs. Across the time points

in Study 1, the EFA solutions with two factors best balanced model par-

simony with acceptable fit indices (ie, RMSEA: 0.079-0.095; CFI and

TLI > 0.95; SRMR < 0.05). Table 2 displays two-factor EFA solutions at

week 28 and week 52 in Study 1. In the two-factor solutions at all time

points, the first factor was dominated by the Physical Function items

with the highest loadings, and the items related to discomfort and pain

with just slightly smaller loadings. The item “Uncomfortable in small

seats” also had minor loadings on the second factor at week 28 and

week 52, and “Not physically active” loaded on both factors at all three

time points, but was stronger on (Physical) factor 1. The second factor

of the two-factor solutions contained the Psychosocial items, most of

which had strong loadings. Only the items “Less productive,” “Lack suf-

ficient energy” and “Worried about health” had dual loadings on both

factors at all time points, with stronger loadings on the second

(Psychosocial) factor at week 28 and week 52. Table 3 presents three

sets of CFA models for Study 2, analysed at all three time points using a

two-factor (Psychosocial and Physical) and a three-factor (Psychosocial,

Physical Function and Pain/Discomfort) structure. The first confirma-

tory factor structures with no cross-loading were used for simple raw

scoring, and the other two were modified with double loadings to attain

best fit. The strongest loadings were consistently shown in the pro-

posed structure across CFAs. Thus, analyses supported the structure of

the IWQOL-Lite-CT shown in Figure 1.

3.4 | Reliability

Internal consistency reliability was satisfactory for all composite

scores at each time point in both studies (alpha ≥0.77) (see

Table S10). In Study 1, alphas for the Physical composite were 0.87 at

baseline and 0.90 at week 52, while alphas for the Physical Function

composite were 0.84 at baseline and 0.86 at week 52; alphas for the

Psychosocial composite were 0.94 and 0.96 at baseline and week

52, respectively. Alphas for the IWQOL-Lite-CT Total score were

0.95 at baseline and 0.96 at week 52. In Study 2, alphas for the Physi-

cal composite were 0.81 at baseline and 0.87 at week 26, while alphas

for the Physical Function composite were 0.77 at baseline and 0.84 at

TABLE 2 IWQOL-Lite-CT exploratory factor analysis factor loadings (SEs) at week 28 and week 52: Study 1 (NCT02453711)

IWQOL-Lite-CT item

Week 28 two factors Week 52 two factors

1 2 1 2

Trouble bending over 0.92 (0.04) −0.06 (0.04) 0.82 (0.05) 0.09 (0.06)

Tired or winded 0.91 (0.04) −0.02 (0.05) 0.88 (0.05) 0.03 (0.05)

Unable to stand comfortably 0.88 (0.05) −0.09 (0.05) 0.96 (0.04) −0.17 (0.03)

Uncomfortable in small seats 0.55 (0.06) 0.33 (0.06) 0.56 (0.07) 0.34 (0.07)

Bodily pain 0.53 (0.07) 0.21 (0.07) 0.63 (0.07) 0.16 (0.08)

Self-conscious eating in social settings 0.27 (0.07) 0.56 (0.06) 0.22 (0.08) 0.66 (0.07)

Less confident 0.05 (0.05) 0.84 (0.03) 0.02 (0.04) 0.93 (0.03)

Feel judged by others 0.05 (0.05) 0.85 (0.04) 0.08 (0.05) 0.87 (0.04)

Less important/worthy of respect 0.00 (0.05) 0.88 (0.04) 0.09 (0.06) 0.83 (0.04)

Frustrated shopping for clothes 0.05 (0.06) 0.79 (0.04) 0.21 (0.06) 0.74 (0.05)

Feel bad or upset about pictures of self −0.01 (0.04) 0.90 (0.03) −0.02 (0.04) 0.95 (0.03)

Down or depressed about weight −0.01 (0.04) 0.86 (0.03) −0.05 (0.04) 0.96 (0.03)

Less interested in sexual activity 0.04 (0.06) 0.75 (0.05) 0.233 (0.06) 0.63 (0.06)

Avoid social gatherings 0.12 (0.07) 0.73 (0.06) 0.18 (0.07) 0.72 (0.07)

Less productive 0.43 (0.06) 0.53 (0.06) 0.42 (0.07) 0.57 (0.07)

Lack energy 0.43 (0.05) 0.56 (0.05) 0.45 (0.05) 0.53 (0.05)

Not physically active 0.41 (0.06) 0.49 (0.06) 0.52 (0.06) 0.40 (0.07)

Unable to walk far/quickly 0.64 (0.06) 0.30 (0.06) 0.76 (0.05) 0.14 (0.06)

Worried about health 0.39 (0.06) 0.50 (0.06) 0.30 (0.06) 0.56 (0.05)

Decreased self-esteem −0.09 (0.04) 0.98 (0.02) −0.10 (0.08) 0.99 (0.03)

Self-conscious about weight −0.10 (0.04) 0.98 (0.02) −0.15 (0.03) 1.10 (0.02)

Frustrated or upset about weight −0.08 (0.03) 0.99 (0.02) −0.06 (0.04) 0.97 (0.02)

Note: One item (“I get frustrated choosing what to wear”) was eliminated prior to the evaluation based on qualitative data.

Abbreviation: IWQOL-Lite-CT, Impact of Weight on Quality of Life-Lite Clinical Trials Version.
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week 26; alphas for the Psychosocial composite were 0.92 and

0.94 at baseline and week 26, respectively. Alphas for the IWQOL-

Lite-CT Total score were 0.93 at baseline and 0.94 at week 26.

Item- and composite-level test-retest reliabilities were satisfac-

tory. ICCs were ≥ 0.80 for all composite scores at each time point in

both studies (Table S11). In addition, in Study 1, item-level kappas

ranged from 0.67 (“Less productive”) to 0.82 (“Feel bad or upset about

pictures of self”), indicating substantial test-retest agreement from

week 48 to week 52 (data not shown).

3.5 | Validity

Cross-sectional correlational analyses provided support for the con-

struct validity of the IWQOL-Lite-CT composite scores (Tables S12

and S13). In Study 1, IWQOL-Lite-CT Physical and Physical Function

scores correlated strongly with the SF-36 PCS score (0.74 and 0.71,

respectively, at baseline; 0.78 and 0.76 at week 52) and the SF-36

Physical Functioning (0.71 and 0.70, respectively, at baseline; 0.75

and 0.75 at week 52), Role-Physical (0.62 and 0.60, respectively, at

baseline; 0.66 and 0.67 at week 52) and Vitality (0.61 and

0.59, respectively, at baseline; 0.57 and 0.56 at week 52) subscale

scores. In addition, IWQOL-Lite-CT Psychosocial scores correlated

moderately to strongly with scores on the SF-36 MCS (0.49 at base-

line; 0.41 at week 52), as well as the Mental Health (0.55 at baseline;

0.43 at week 52) and Social Functioning (0.51 at baseline; 0.36 at

week 52) subscales. In Study 2, IWQOL-Lite-CT Physical and Physical

Function scores correlated strongly with the PGI-S Physical Function-

ing, SF-36 PCS and SF-36 Physical Functioning, Role-Physical and

TABLE 3 Confirmatory factor analysis fit indices: Study 2 (NCT02906930)

Time point

Two factors Three factors

RMSEA CFI TLI WRMR RMSEA CFI TLI WRMR

First set of CFAs—no double loadings

Baseline 0.110 0.937 0.929 1.239 0.112 0.936 0.927 1.233

Week 8 0.107 0.956 0.950 1.112 0.109 0.955 0.949 1.110

Week 26 0.116 0.948 0.942 1.215 0.117 0.948 0.941 1.211

Second set of CFAs—double loadings for Items 4, 14, 15, 16 and 19 as shown in previous EFAs

Baseline 0.084 0.965 0.959 0.940 0.085 0.964 0.957 0.937

Week 8 0.086 0.973 0.968 0.864 0.088 0.971 0.967 0.863

Week 26 0.082 0.975 0.971 0.863 0.083 0.974 0.970 0.856

Third set of CFAs—double loadings for Items 4, 14, 15, 16, 19 and 12 as suggested in modification

Baseline 0.076 0.971 0.966 0.867 0.078 0.970 0.965 0.863

Week 8 0.069 0.982 0.979 0.742 0.072 0.981 0.978 0.741

Week 26 0.076 0.978 0.975 0.806 0.077 0.978 0.974 0.797

Note: One item (“I get frustrated choosing what to wear”) was eliminated prior to the evaluation based on qualitative data.

Abbreviations: CFA, confirmatory factor analysis; CFI, comparative fit index; RMSEA, root mean square error of approximation; TLI, Tucker-Lewis Index;

WRMR, weighted root mean square residual.

F IGURE 1 Impact of Weight on
Quality of Life-Lite-Clinical Trials
Version structure. The Physical Function
composite includes the items in bold.
Abbreviation: IWQOL-Lite-CT, Impact
of Weight on Quality of Life-Lite Clinical
Trials Version

6 of 11 KOLOTKIN ET AL.



Vitality subscale scores, with correlations ranging from 0.54 to 0.69 at

baseline and from 0.58 to 0.79 at week 26. IWQOL-Lite-CT Psycho-

social scores correlated moderately with scores on the SF-36 MCS

(0.48 at baseline; 0.53 at week 26) and correlated strongly with the

SF-36 Mental Health (0.50 at baseline; 0.54 at week 26) and Vitality

(0.59 at baseline; 0.64 at week 26) subscales, as well as with the PGI-

S Mental Health (0.73 at baseline; and 0.63 at week 26).

Longitudinal analyses provided additional support for the con-

struct validity of the composite scores (Tables S14 and S15). In Study

1, changes in IWQOL-Lite-CT Physical and Physical Function scores

were strongly correlated with changes in the SF-36 PCS (r = 0.70 and

0.69), as well as the SF-36 Physical Functioning (r = 0.63 and 0.64),

Role-Physical (r = 0.59 and 0.57) and Vitality (r = 0.55 and 0.54) sub-

scales and were moderately correlated with the PGI-C Physical Func-

tion (r = −0.43 and − 0.43), as hypothesized. Also as hypothesized,

changes in the IWQOL-Lite-CT Psychosocial composite score were

moderately correlated with changes in the SF-36 MCS (r = 0.37), the

Mental Health (r = 0.39) and Social Functioning (r = 0.37) subscales

and the PGI-C Mental Health (r = −0.39). The IWQOL-Lite-CT Total

score was moderately correlated with the PGI-C Quality of Life

(−0.40). In Study 2, most correlations were smaller than predicted

(r < 0.30), unsurprisingly given the limited ranges of changes. Specifi-

cally, correlations between changes in IWQOL-Lite-CT Physical and

Physical Function scores and changes in SF-36 PCS scores were both

0.24. Changes in IWQOL-Lite-CT Physical and Physical Function

scores correlated weakly to moderately with changes in the SF-36

Physical Functioning (r = 0.22 and r = 0.24, respectively), Role-

Physical (r = 0.19 and r = 0.21, respectively) and Vitality (r = 0.29 and

r = 0.30, respectively) subscales, as well as with changes in the PGI-S

Physical Functioning (r = 0.21 and 0.24, respectively) and with the

PGI-C Physical Functioning (r = −0.30 and r = −0.26, respectively).

Changes in the IWQOL-Lite-CT Psychosocial composite score corre-

lated weakly with changes in SF-36 MCS (r = 0.24), Mental Health

(r = 0.22), Role-Emotional (r = 0.12), Social Functioning (r = 0.15) and

PGI-C Mental Health (r = −0.24), but moderately with SF-36 Vitality

(r = 0.37) and PGI-S Mental Health (r = 0.32).

Known-groups ANOVAs supplied evidence of the discriminating

ability of the IWQOL-Lite-CT composites. The first known-groups

analyses in Study 1 hypothesized that patients with weight loss of 5%

or more would have better (higher) IWQOL-Lite-CT composite scores

compared with patients who experienced weight gain. All mean differ-

ences were in the hypothesized direction. At week 28, subgroup dif-

ferences for Physical and Physical Function scores were statistically

significant (P < 0.01), but at week 52, subgroup differences were sta-

tistically significant only for the Physical Function score (P < 0.01)

(Table S16). A second set of known-groups analyses in Study

1 hypothesized that patients with BMIs < 35 kg/m2 would have bet-

ter IWQOL-Lite-CT scores compared with patients with BMIs > 40

kg/m2. All composite scores demonstrated statistically significant

group differences in the expected direction (Table S16). To yield

results comparable with those from Study 2, a post hoc known-groups

analysis was conducted to compare the IWQOL-Lite-CT scores of

patients with BMIs < 30 kg/m2 to those with patients with BMIs >

42 kg/m2. *All composite scores demonstrated significant differences

between these two groups of patients in the expected direction

(Table S17).

In the Study 2 known-groups analyses, all composite scores were

in the correct direction but were not significantly different for

patients with ≥5% weight loss vs patients with weight gain at week

26 (Table S16). However, all composite scores demonstrated statisti-

cally significant group differences in the expected direction among

patients with BMI < 30 kg/m2 vs patients with BMI > 42 kg/m2 at

weeks 8 and 26 (P < 0.01) (Table S17).

3.6 | Responsiveness

Table 4 presents the responsiveness of the IWQOL-Lite-CT effect-

size estimates, standardized response means (SRMs) and Cohen's

d statistics. In Study 1, all IWQOL-Lite-CT composite scores achieved

large SRMs (greater than 1.0) and effect-size estimates at week 52.

The Cohen's d statistics for all composite scores also demonstrated

the proper pattern. Specifically, Cohen's d statistics comparing the

improved patients with the worsened patients were positive and

greater (ranging from 0.5 to 1.1 at week 28 and from 1.1 to 1.3 at

week 52) than either of the comparisons with the unchanged patients.

The improved vs unchanged Cohen's d statistics based on 5% change

in body weight at week 52 tended to be greater in size than those

based on improved vs unchanged PGI-C, although the week 28 analy-

sis based on 5% change in body weight was uninformative due to the

small sample size (n < 5). A parallel responsiveness analysis based on

10% change in body weight was similarly uninformative because sam-

ple sizes were less than 5 (data not shown). The IWQOL-Lite-CT items

that exhibited ceiling effects (ie, “Unable to stand comfortably,” “Self-

conscious eating in social settings,” “Avoid social gatherings,” “Less

important/worthy of respect,” “Less interested in sexual activity” and

“Less productive”) had somewhat smaller responsiveness statistics, as

expected (data not shown). Moreover, the items “Self-conscious eat-

ing in social settings” and “Less important/worthy of respect” had

smaller responsiveness statistics than expected.

In Study 2, IWQOL-Lite-CT composite scores at week 26 yielded

effect-size estimates and SRMs that were smaller than those in Study

1, which was unsurprising given that there were only minor changes

in BMI from baseline to the end of the study.

3.7 | Final IWQOL-Lite-CT measure

Three items that were essentially redundant with others were elimi-

nated from the initial 23-item IWQOL-Lite-CT described by Kolotkin

and colleagues.20 Specifically, qualitative research conducted by

Kolotkin and colleagues recommended removal of the item “Frus-

trated choosing what to wear,” and Study 1 analyses confirmed the

removal of this item. In addition, the Study 1 analyses suggested

removal of the items “Less important/worthy of respect” and

*The lower classification corresponds to patients who are overweight but do not have

obesity, while the higher classification was based on empirical distributions of BMIs from

previous research.
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“Decreased self-esteem” and Study 2 analyses confirmed removal of

these items. The final 20-item IWQOL-Lite-CT includes two primary

domains: Physical (seven items) and Psychosocial (13 items)

(Table S18). Based on feedback from the FDA and to facilitate label-

ling in the United States, a five-item subset of the Physical domain,

the Physical Function composite, was also evaluated and supported.

In addition, the IWQOL-Lite-CT was evaluated with Spanish speakers

in Study 2 (data not shown), and the results were generally satisfac-

tory for the small sample.

4 | DISCUSSION

The IWQOL-Lite-CT was rigorously developed to assess weight-

related changes in physical and psychosocial functioning in patients

with overweight and obesity and in accordance with recommenda-

tions from the FDA's PRO guidance.21 The final 20-item IWQOL-

Lite-CT yields a Total score and three composite scores: Physical

(seven items), including Physical Function (five items) and Psychoso-

cial (13 items). Consistent with feedback from patients during the

development of the IWQOL-Lite-CT, item-level frequency distribu-

tions generally supported the appropriateness of the response cate-

gories. Two psychosocial items that were most relevant to

qualitative research participants with higher BMIs, “Self-conscious

eating in social settings” and “Avoid social gatherings,” demonstrated

ceiling effects at baseline in both studies but did not overtly impact

the distributions of the composite scores or impair their responsive-

ness. Three items that exhibited excessively high inter-item correla-

tions and were essentially redundant with others were removed

from the scale to reduce patient burden without sacrificing content

validity.

The proposed scoring of the IWQOL-Lite-CT was evaluated and

supported using both exploratory and CFA methods. Internal consis-

tency reliabilities of the IWQOL-Lite-CT composite scores supported

the mean scoring of the IWQOL-Lite-CT composites, and test-retest

reliabilities were satisfactory.25 Correlational analyses provided sup-

port for the construct validity of the IWQOL-Lite-CT composite

scores, and known-groups ANOVAs supported the discriminating abil-

ity of the IWQOL-Lite-CT scores. In Study 1, responsiveness statistics

were large at week 52, providing evidence that the IWQOL-Lite-CT

composites are easily capable of detecting changes in the physical and

psychosocial functioning of patients with obesity. In Study 2, while

responsiveness statistics were small at week 26, this is not surprising

given that there were only minor changes in BMI from baseline to the

end of the study.

Several established measures are available to assess the impact

of obesity on patient functioning and HRQOL,6–10 including the

original 31-item IWQOL-Lite, developed in 2001.11 The original

IWQOL-Lite is still widely used to evaluate the impact of obesity

and the potential benefits of weight-loss interventions, and the evi-

dence base established since its development in 2001 provides valu-

able knowledge for use in clinical research and clinical practice.

While the IWQOL-Lite and the IWQOL-Lite CT are intended to

capture weight-related functioning in different contexts, both ver-

sions include items pertaining to physical functioning, mobility,

bodily pain, self-confidence/self-esteem, productivity and sexual life.

In addition, both measures emphasize physical functioning and self-

confidence/self-esteem: whereas the IWQOL-Lite-CT contains five

items relating to physical functioning and five items relating to self-

confidence/self-esteem, the IWQOL-Lite contains 14 items and

seven items, respectively, relating to these concepts.

Because the IWQOL-Lite-CT has been specifically developed for

use in obesity clinical trials, it addresses concerns that are specifi-

cally relevant to participants in these trials. Further, the content of

the IWQOL-Lite-CT is comprehensive, covering the full range of

concerns in this population, and previous qualitative research has

shown that the items are easily understood.20 Thus, the measure

may yield results that are more informative and may be more sensi-

tive to change than results of other measures of HRQOL and func-

tioning. Moreover, the IWQOL-Lite-CT was developed and validated

according to the FDA guidance on PROs, which describes the devel-

opmental rigour required to support the use of PRO measures in US

labelling claims.

The selection of outcomes based on the IWQOL-Lite-CT can also

be tailored to the goals of the clinical trial sponsor and context of use.

In particular, the five-item Physical Function composite has been

developed for the purpose of supporting labelling in the US; however,

the seven-item Physical, 13-item Psychosocial and Total scores pro-

vide a more comprehensive assessment of treatment benefit for

description in publications, as well as submissions to payers and regu-

lators outside of the United States.

Some limitations of this study must be noted. The psychometric

analyses were conducted in the context of clinical trials that

enrolled a primarily US population. Additional research will be

required to validate the IWQOL-Lite-CT for other populations.

Moreover, the measure was tested on participants in pharmaceuti-

cal clinical trials for obesity, and it is unknown whether results could

be generalized to other populations or settings or would be

influenced by the type of weight-loss interventions. Finally, Study

2 was conducted in patients with type 2 diabetes mellitus (not a

weight-loss trial), was shorter than Study 1 (26 vs 52 weeks), and

yielded modest average change in weight and, consequently, mod-

est change in IWQOL-Lite-CT scores, even among participants

receiving the active treatment, which limited the opportunities for

evaluation of longitudinal psychometric properties, particularly

responsiveness, in this study.

5 | CONCLUSIONS

The IWQOL-Lite-CT is a reliable, valid, and responsive measure of

weight-related functioning in populations commonly targeted for obe-

sity clinical trials, including those for new weight-loss medications.

The Physical Function scale may be particularly appropriate to support

product labelling based on the proximal nature of changes in the

underlying construct to changes in patients' weight. Qualification from

KOLOTKIN ET AL. 9 of 11



the FDA is being sought for use of the IWQOL-Lite-CT in clinical trials

to support product approval and labelling claims. Digital versions of

the questionnaire, for both web and mobile applications, are also

being developed to facilitate their use in trials and improve the accu-

racy and reliability of reported data.
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