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What is already known about this subject

• Weight loss can improve health-related quality of life (HRQoL) in per-

sons with obesity, but results vary considerably across studies and few

studies assess long-term follow-up.

• Liraglutide 3.0 mg is a glucagon-like peptide-1 receptor agonist

approved for weight management in people with obesity or overweight

with weight-related complications.

• A 1-year analysis of the SCALE Obesity and Prediabetes trial showed

that more participants on liraglutide 3.0 mg experienced meaningful

improvements in HRQoL scores than those receiving placebo.

What this study adds

• Durability of changes in HRQoL is of importance in chronic diseases,

whereby improvements in HRQoL evident in the short term may not be

maintained over longer periods.

• This 3-year evaluation of the SCALE trial shows that improvements in

HRQoL at Year 1 were generally maintained at Year 3, with scores

favouring liraglutide 3.0 mg over placebo.

• Consistent with the 1-year analysis, the greatest sustained improve-

ments were observed in the physical aspects of HRQoL, although there

were some improvements in certain aspects of psychosocial

functioning.
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Summary
Previously in the SCALE Obesity and Prediabetes trial, at 1 year, participants with
obesity (or overweight with comorbidities) and prediabetes receiving liraglutide
3.0 mg experienced greater improvements in health-related quality of life
(HRQoL) than those receiving placebo. The current study extends these findings
by examining 3-year changes in HRQoL. HRQoL was assessed using the obesity-
specific Impact of Weight on Quality of Life-Lite (IWQOL-Lite) questionnaire, as
well as the Short-Form 36 v2 (SF-36) health survey. At 3 years, mean change
(�standard deviation) in IWQOL-Lite total score from baseline for liraglutide
(n = 1472) was 11.0 � 14.2, vs. 8.1 � 14.7 for placebo (n = 738) (estimated
treatment difference [ETD] 3.4 [95% confidence interval (CI): 2.0, 4.7],
P < 0.0001). Mean change in SF-36 physical component summary (PCS) score
from baseline for liraglutide was 3.1 � 7.3, vs. 2.6 � 7.6 for placebo (ETD 0.87
[95% CI: 0.17, 1.6], P = 0.0156). Mean change in SF-36 mental component sum-
mary score did not significantly differ between groups. Both IWQOL-Lite total
score and PCS score demonstrated an association between greater HRQoL
improvement with higher weight loss. Liraglutide 3.0 mg was also associated with
improved health utility (Short-Form-6D and EuroQol-5D, mapped from IWQOL-
Lite and/or SF-36) vs. placebo. Liraglutide 3.0 mg, plus diet and exercise, is asso-
ciated with long-term improvements in HRQoL with obesity or overweight with
comorbidity vs. placebo.
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Introduction

In addition to the health risks of obesity (1), numerous stud-
ies have shown that obesity is associated with reduced
health-related quality of life (HRQoL) (2), affecting physi-
cal, psychological and social functioning and well-being (3).
There is growing support for the importance of measuring
patient impacts on feeling and function in clinical trials
(4,5). On a patient level, improved functioning and well-
being for persons with obesity may correspond to greater
ease in their daily lives, such as experiencing increased
energy, improved self-esteem, and/or greater mobility.
Although weight loss in persons with obesity may improve
HRQoL, statistically significant improvements in HRQoL
in weight loss trials are not consistently observed (6,7).
Liraglutide, a glucagon-like peptide-1 (GLP-1) receptor

agonist, is approved for weight management in people with
obesity (body mass index [BMI] ≥30 kg m−2) or overweight
(BMI ≥27 kg m−2) with weight-related complications (8,9).
The effects of liraglutide 3.0 mg on weight loss and
HRQoL at 1 year, in conjunction with a diet and exercise
intervention, have been established previously (10,11). Par-
ticipants receiving liraglutide 3.0 mg experienced signifi-
cantly greater improvements vs. placebo on both an
obesity-specific measure of HRQoL (Impact of Weight on
Quality of Life-Lite [IWQOL-Lite]) (12,13) and a general
health measure (Short-Form 36 v2 [SF-36]) (14) across all
subscales measured (11). Moreover, more individuals tak-
ing liraglutide 3.0 mg experienced clinically meaningful
improvements on both these measures (i.e. total IWQOL-
Lite score and Physical Component Summary (PCS) of the
SF-36) compared with those on placebo.
To determine the durability of HRQoL improvements,

we present 3-year HRQoL data from the SCALE Obesity
and Prediabetes trial.

Materials and methods

The design and primary outcomes of the SCALE Obesity
and Prediabetes trial have been reported previously
(10,15). Briefly, the study included participants with pre-
diabetes (16) and either a BMI of ≥30 kg m−2 or a BMI of
≥27 kg m−2 with the weight-related conditions of hyperten-
sion or dyslipidaemia. All participants were advised to con-
sume a 500 kcal d−1 deficit diet and engage in physical
activity for a minimum of 150 min week−1. Enrolled par-
ticipants were randomized to once-daily subcutaneous lira-
glutide 3.0 mg (n = 1505) or placebo (n = 749) for
160 weeks (10).

Health-related quality of life measures

HRQoL was assessed using both the IWQOL-Lite and the
SF-36 v2 health survey. The 31-item IWQOL-Lite assesses

an individual’s perception of the impact of weight on qual-
ity of life in five domains (physical function, self-esteem,
sexual life, public distress and work), as well as a total
score (12,13). The IWQOL-Lite is an obesity-specific mea-
sure and as such is sensitive to both the degree of obesity
and changes in weight (17,18). Scores range from 0 to
100, with lower scores indicating greater impairment. The
36-item SF-36v2 questionnaire assesses an individual’s gen-
eral health status across eight subscales (physical function-
ing, role-physical, bodily pain, general health, vitality,
social functioning, role-emotional and mental health). Two
summary measures – the PCS and the mental component
summary (MCS) – are calculated from the eight scales
using different weightings (14). Lower scores represent
impaired health status, with a score of 50 being the mean
for the US general population.

HRQoL was assessed in countries where linguistically
verified translations of the IWQOL-Lite and SF-36 were
available. This accounted for 14 of the 27 participating
countries and ~82% of trial participants. HRQoL was
assessed at baseline, Week 28 and Week 56, and approxi-
mately once every 6 months thereafter until Week 160.

To ensure broad applicability of the results and ease of
comparative interpretation with other studies, HRQoL
measures were also mapped to two measures of health util-
ity; the Short-Form-6D (SF-6D) and EuroQoL-5D (EQ-5D)
(19–21). Health utility is measured on an interval scale
with zero reflecting states of health equivalent to death and
one reflecting perfect health. Using a validated mapping
algorithm (22), scores from the IWQOL-Lite were mapped
to the Short-Form-6D (SF-6D). Similarly, SF-36 scores
were mapped to the same scale using the appropriate algo-
rithm (20,21). Additionally, as a supportive analysis, SF-36
scores were also mapped to the EuroQoL-5D (EQ-5D)
(19). There is currently no algorithm for mapping the
IWQOL-Lite to EQ-5D.

Statistical methods

Baseline characteristics were evaluated using descriptive
statistics. Differences in absolute changes in HRQoL scores
from Week 0 to Week 160 between treatment groups were
assessed using analysis of covariance (ANCOVA) with treat-
ment, country, gender, BMI stratification groups (<30,
≥30 kg m−2) as fixed factors, and baseline HRQoL scores
(at Week 0) as covariates. Health utility scores were ana-
lysed using a similar model.

This post hoc, exploratory analysis was based on the full
analysis set (FAS) of all subjects with prediabetes (all ran-
domized participants exposed to at least one dose of the
trial product and with at least one post-baseline weight
measurement) from the subset of countries where HRQoL
was assessed. Differences between the treatment groups
were estimated and presented with two-sided 95%

Clinical Obesity 8, 1–10, February 2018 © 2017 The Authors. Clinical Obesity published by John Wiley & Sons Ltd
on behalf of World Obesity Federation

2 HRQoL with liraglutide 3.0 mg over 3 years R. L. Kolotkin et al. clinical obesity



confidence interval (CI) and P-value representing test for
no treatment difference. No adjustment for multiple testing
has been made.

Missing HRQoL and body weight values at 160 weeks
were imputed using last observation carried for-
ward (LOCF).

Meaningful change was defined differently for the
IWQOL-Lite and the SF-36 according to published algo-
rithms (23,24). Increases of 7.7–12 points on the IWQOL-
Lite total score were considered to signify meaningful
improvements, depending on baseline score. Conversely,
decreases of 4.4–7.8 points on the IWQOL-Lite total score
were considered to be meaningful deteriorations, depend-
ing on baseline score. Changes from baseline of >3.8 points
on the SF-36 PCS score or >4.6 points on the SF-36 MCS
score were considered meaningful. The odds of achieving a
meaningful improvement in the HRQoL score were ana-
lysed in an ordinal regression using a cumulative logit link.
The model included treatment, sex, country and BMI strati-
fication factor as fixed factors and baseline HRQoL score
(IWQOL-Lite total score, SF-36 PCS score or SF-36 MCS
score, as appropriate) as a covariate. The ordinal odds-
ratio assumes that the odds of improvement relative to
no-change or deterioration is the same as the odds of
improvement or no-change relative to deterioration for lir-
aglutide 3.0 mg relative to placebo.

Changes in HRQoL scores were also evaluated by cate-
gories of weight change at 160 weeks according to the fol-
lowing categories: weight gain, weight loss 0–4.9%, weight
loss 5–9.9%, weight loss 10–14.9% and weight
loss ≥15%.

Results

Participant characteristics

A total of 2254 participants were randomized and included
in the prediabetes cohort with a planned duration of
3 years; of these 1791 (n = 1203 liraglutide, n = 588 pla-
cebo) participants were from countries where HRQoL was
assessed. At Week 160, the FAS includes 1175 liraglutide
patients (97.7%) and 580 placebo participants (98.6%)
with HRQoL data available. Subject demographics and
baseline characteristics were balanced between treatment
groups (Table 1). Of the subset of participants who were
assessed for HRQoL, 661 on liraglutide (51%) and 249 on
placebo (42%) completed 160 weeks of treatment.

Change in body weight over time

Among participants with HRQoL data, a greater propor-
tion of participants lost weight over 3 years in the liraglu-
tide 3.0 mg group than in the placebo group. Participants
in the ≥15% weight-loss category included 10.9% of the

liraglutide participants (n = 161) and 3.1% of the placebo
participants (n = 23). Similarly, greater proportions of par-
ticipants in the liraglutide group lost 10–14.9% (13.8%
[n = 203] vs. 6.8% [n = 50]) or lost 5–9.9% (24.7%
[n = 363] vs. 13.7% [n = 101]) of their body weight com-
pared with those receiving placebo. However, in the 0 to
<5% weight loss group, the proportions were liraglutide
35.4% (n = 521) and placebo 37.3% (n = 275), respec-
tively. Weight gain over 3 years was evident in 285 partici-
pants (38.6%) on placebo and 219 participants (14.9%)
receiving liraglutide.

Impact of Weight on Quality of Life-Lite results

At baseline, observed IWQOL-Lite scores were similar
between treatment groups (Table 2), and indicated an over-
all population assessment of ‘moderate impairment’ (23).
Over the course of 3 years, observed mean IWQOL-Lite
total scores increased initially in both treatment groups and
were generally maintained thereafter (Fig. 1a). At 3 years,
a greater change from baseline in IWQOL-Lite score was
observed for liraglutide 3.0 mg vs. placebo (Table 2).
At 3 years, the estimated mean change from baseline in

IWQOL-Lite total score and each of its five subscales was
statistically significantly greater for liraglutide 3.0 mg com-
pared with placebo. At 3 years, the estimated mean change
in the IWQOL-Lite total score from baseline for liraglutide
was 11.1, compared with 7.8 for placebo; ETD 3.35 (95%
CI 2.04; 4.66), P < 0.0001 (Fig. 2). A greater proportion of
participants in the liraglutide 3.0 mg group (9.1%)
achieved a maximum total score on the IWQOL-Lite com-
pared with participants in the placebo group (4.6%). At
baseline only 1.2% of liraglutide 3.0 mg group had a maxi-
mum score, compared with 0.3% of participants on pla-
cebo. The greatest difference between liraglutide 3.0 mg
and placebo was in the physical function subscale (ETD
4.5 [95% CI: 2.9, 6.1], P < 0.0001). Significant improve-
ments were also present in the subscales self-esteem, sexual
life, public distress and work, with liraglutide 3.0 mg
vs. placebo (Fig. 2).
Using the meaningful change algorithm for the IWQOL-

Lite, the odds of achieving a meaningful improvement for
the IWQOL-Lite total score were higher with liraglutide
3.0 mg than with placebo [OR 1.6 (95 %CI: 1.3; 2.0),
P < 0.0001] (Fig. 3).

Short-Form 36 results

At baseline, SF-36 scores were similar between treatment
groups (Table 2) which further supported the observation
of HRQoL being moderately reduced in the assessed popu-
lation. In the subsequent 3-year study period, PCS
increased in both treatment groups during the first
28 weeks and remained stable thereafter (Fig. 1b). MCS
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was largely unchanged from baseline levels throughout the
study for both treatment groups (Fig. 1c). Mean PCS scores
increased initially in both treatment groups and were gen-
erally maintained for up to 3 years (Fig. 1b), while MCS
scores remained relatively unchanged over the 3-year
period (Fig. 1c).
At 3 years, the observed mean change from baseline

(�standard deviation [SD]) in PCS score for liraglutide was
statistically significantly greater (3.1 � 7.3), compared
with placebo (2.6 � 7.6) (Table 2). A slight decline in
MCS scores was noted in both groups at 3 years relative to

baseline (Table 2); liraglutide −0.46 � 8.7 and placebo
−1.4 � 9.2. ETDs for PCS and MCS scores were 0.87
([95% CI: 0.17, 1.58], P = 0.0156) and 0.77 ([95% CI:
−0.09, 1.63], P = 0.0778), respectively (Fig. 4).

The greatest difference between liraglutide 3.0 mg and
placebo was found in the physical functioning subscale
(ETD 1.47 [95% CI: 0.78, 2.16], P < 0.0001; Fig. 4). Sig-
nificant improvements were also observed in general
health, vitality and mental health with liraglutide 3.0 mg
vs. placebo. Between-group differences in physical role
functioning, bodily pain, social functioning and emotional

Table 1 Subject demographics and baseline characteristics (observed means � SD) for the total trial population and participants in whom HRQoL was
assessed

Total trial population HRQoL-assessed population

Liraglutide 3.0 mg (n = 1505) Placebo (n = 749) Liraglutide 3.0 mg (n = 1203) Placebo (n = 588)

Age, years (SD) 47.5 (11.7) 47.3 (11.8) 48.0 (11.7) 47.8 (11.7)
Age group, years (%)
18–39 395 (26.2) 202 (27.0) 297 (24.7) 151 (25.7)
40–64 1005 (66.8) 493 (65.8) 817 (67.9) 393 (66.8)
65–74 99 (6.6) 53 (7.1) 84 (7.0) 43 (7.3)
≥75 6 (0.4) 1 (0.1) 5 (0.4) 1 (0.2)

Ethnicity, n (%)
Hispanic or Latino 143 (9.5) 70 (9.3) 142 (11.8) 70 (11.9)
Not Hispanic or Latino 1362 (90.5) 679 (90.7) 1061 (88.2) 518 (88.1)

Race
White 1256 (83.5) 628 (83.8) 1030 (85.6) 503 (85.5)
Black or African-American 146 (9.7) 71 (9.5) 138 (11.5) 68 (11.6)
Asian 75 (5.0) 39 (5.2) 8 (0.7) 6 (1.0)
American Indian or Alaskan native 5 (0.3) 2 (0.3) 5 (0.4) 2 (0.3)
Native Hawaiian or other Pacific islander 1 (<0.1) 1 (0.1) 1 (<0.1) 1 (0.2)
Other 22 (1.5) 8 (1.1) 21 (1.7) 8 (1.4)

Gender (%)
Female 1141 (75.8) 573 (76.5) 929 (77.2) 461 (78.4)
Male 364 (24.2) 176 (23.5) 274 (22.8) 127 (21.6)

BMI, kg m−2 (SD) 38.8 (6.4) 39.0 (6.3) 39.0 (6.5) 39.4 (6.6)
BMI group kg m−2, n (%)
27.0–29.9 39 (2.6) 23 (3.1) 31 (2.6) 19 (3.2)
30.0–34.9 427 (28.4) 197 (26.3) 320 (26.6) 144 (24.5)
35.0–39.9 492 (32.7) 245 (32.7) 402 (33.4) 181 (30.8)
>40 547 (36.3) 284 (37.9) 450 (37.4) 244 (41.5)

Waist circumference, cm (SD) 116.6 (14.4) 116.7 (13.9) 116.7 (14.6) 117.3 (14.2)
Body weight, kg (SD) 107.5 (21.6) 107.9 (21.8) 107.8 (21.8) 109.1 (22.2)
Glycated haemoglobin, % (SD) 5.8 (0.3) 5.7 (0.3) 5.7 (0.3) 5.7 (0.3)
Fasting glucose, mg dL−1 (SD) 99.1 (11.1) 98.4 (9.8) 99.0 (11.2) 98.1 (9.8)
History of CVD, yes (%) 191 (12.7) 99 (13.2) 159 (13.2) 85 (14.5)
Blood pressure, mmHg (SD)
Systolic 124.7 (12.9) 125.0 (12.8) 124.3 (13.0) 124.6 (12.7)
Diastolic 79.4 (8.4) 79.8 (8.3) 79.3 (8.5) 79.7 (8.3)

Cholesterol, mg dL−1 (CVD)
Total 192.6 (19.0) 196.5 (19.0) 193.2 (19.2) 196.3 (19.0)
LDL 110.7 (27.9) 114.0 (28.0) 110.9 (28.3) 113.5 (28.1)
HDL 50.1 (26.1) 50.1 (26.4) 50.6 (26.1) 50.6 (25.9)

n, number of subjects; %, percentages are based on n. Subjects from France did not report race; CVD (by MedDRA search) includes the SMQs
ischemic heart disease, cardiac failure, and central nervous system haemorrhages and cerebrovascular conditions and embolic and thrombotic events.
Data are for subjects from countries where the HRQoL questionnaires were used. BMI, body mass index; CDV, cardiovascular disease; CI, confidence
interval; HDL; high-density lipoprotein; HRQoL, health-related quality of life; LDL, low-density lipoprotein; SD, standard deviation; SMQ, Standardised
MedDRA Query.
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role functioning did not reach statistical signifi-
cance (Fig. 4).

Using the meaningful change algorithm for the SF-36,
the odds of participants achieving meaningful improvement
for the PCS score were not significantly different between
the treatment groups (Fig. 3).

Health utility

For health utility scores, the mean IWQOL-Lite-derived
SF-6D scores (�SD) for liraglutide 3.0 mg and placebo
were 0.75 � 0.09 and 0.74 � 0.09 at baseline, and
0.80 � 0.08 and 0.78 � 0.09 at 3 years, respectively
(Table 3). At 3 years, the ETD was 0.014 (95% CI: 0.008,
0.021), P < 0.0001.

The corresponding baseline values for SF-6D scores
derived from the SF-36 were 0.76 � 0.11 and
0.75 � 0.11. Change from baseline to 3 years was
0.02 � 0.12 for liraglutide 3.0 mg and 0.01 � 0.12 for
placebo. At 3 years the ETD for SF-36-derived SF-6D was
0.014 (95% CI 0.002, 0.025), P = 0.0182. SF-36-derived
EQ-5D scores were higher for liraglutide 3.0 mg
vs. placebo: estimated difference 0.007 (95% CI: 0.002,
0.013), P = 0.0116 (Table 3).

Categorical weight loss and health-related quality
of life

Changes in HRQoL summary scores by weight loss cate-
gory are shown in Table 4. For the IWQOL-Lite total score

and PCS there was an association between greater improve-
ment in scores and higher weight loss; however, there was
no clear relationship between MCS scores and the percent-
age of weight lost. An improvement in MCS was only
noted in the highest weight loss category (≥15%), and all
other categories showed some degree of decline in score.

Discussion

The purpose of these analyses was to examine the durabil-
ity of improvements in HRQoL, as assessed at 3 years, in
participants in the SCALE Obesity and Prediabetes trial
(i.e. individuals with obesity, or overweight with comorbid-
ities, and prediabetes). Scores on obesity-specific HRQoL,
the physical aspects of general HRQoL, and health utility
were improved at 3 years in participants receiving liraglu-
tide 3.0 mg vs. those receiving placebo, plus diet and exer-
cise. Reinforcing data from the 1-year analysis (11),
increasing weight loss was associated with greater improve-
ments in both obesity-specific and physical HRQoL,
regardless of treatment arm. Improvement in the mental
aspects of HRQoL, as assessed by the SF-36, was seen only
in individuals whose weight was reduced by at least 15%.
Similar to 1-year results, the greatest sustained improve-
ments were observed in the physical aspects of HRQoL
(on both instruments), although significant improvements
were also found on other subscales of the IWQOL-Lite.
While treatment with liraglutide 3.0 mg is associated with
significantly higher total IWQOL-Lite scores vs. placebo,
the observed mean increase for both treatments fall within

Table 2 Observed mean change from baseline to Week 160 in total and subscale HRQoL scores by treatment arm for IWQOL-Lite and SF-36

Summary/subscale
score

Liraglutide 3.0 mg Placebo

n
Mean score at

baseline
Change from baseline at

Week 160 n
Mean score at

baseline
Change from baseline at

Week 160

IWQOL-Lite total 1117 72.13 10.96 517 70.71 8.11
Physical function 1117 66.72 13.19 518 65.20 9.59
Self-esteem 1119 62.18 14.78 518 59.43 11.82
Sexual life 1092 76.64 9.29 508 76.30 6.16
Public distress 1119 83.44 5.99 518 82.43 4.34
Work 1115 85.91 5.87 516 85.55 4.42
SF-36 PCS 993 47.28 3.10 469 46.57 2.61
SF-36 MCS 993 53.90 −0.46 469 54.00 −1.40
Physical functioning 996 47.07 3.50 470 46.42 2.48
Role physical 996 49.14 2.43 470 48.72 2.12
Bodily pain 996 50.16 0.82 470 49.51 0.51
General health 995 48.74 2.25 469 48.11 1.39
Vitality 995 52.35 1.84 470 51.80 1.07
Social functioning 995 51.55 0.25 470 51.94 −0.51
Role emotional 996 51.28 0.38 470 51.50 −0.60
Mental health 995 53.28 0.19 470 52.78 −0.81

n, number of subjects; %, percentages are based on n; missing data are imputed using last observation carried forward; scores are on a scale 0–100
whereby 0 = worst and 100 = best. HRQoL, health-related quality of life; IWQOL-Lite, Impact of Weight on Quality of Life-Lite; MCS, mental component
summary; PCS, physical component summary; SF-36, Short-Form 36 v2.
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the established interval for meaningful improvements, sug-
gesting that weight loss from diet and exercise can lead to
meaningful improvements in HRQoL.
The data showed little effect of liraglutide 3.0 mg as

compared with placebo on the mental component of the
SF-36. These findings are in line with data from other stud-
ies, which have shown muted effects of weight loss on men-
tal HRQoL, but consistent positive effects on physical
HRQoL. A recent systematic review of the impact of
weight change on quality of life in adults with overweight/
obesity in the United States reported that improvements in
physical HRQoL were more commonly statistically signifi-
cant than improvements in mental HRQoL (25).

The BMI threshold at which weight loss-associated mean
changes in mental HRQoL scores are evident from baseline
to 3 years may be higher than in our investigation. War-
kentin et al. showed that HRQoL instruments were rela-
tively insensitive to weight loss in a population of patients
with a higher mean BMI than in the present study (48 kg
m−2). In these patients, weight loss of at least 20% was
required to achieve clinically important improvements in
HRQoL (26). The same group conducted a meta-analysis
of weight loss trials, and found that weight loss improved
HRQoL in physical domains, but less so in mental health
domains (6). In the SCALE programme, a hypothesis-
generating model was applied to determine to what degree
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Figure 1 Total IWQOL-Lite (a) and SF-36 PCS (b) and MCS (c) scores over time. Full analysis set, observed values for participants with HRQoL data;
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Figure 2 IWQOL-Lite ETD for total and subscale scores at 3 years. Change in score is the estimated mean change from baseline to Week 160; ETD, ;
right panel shows estimated treatment difference � 95% confidence intervals; missing data are imputed using last observation carried forward. The data
are analysed using analysis of covariance (ANCOVA) with treatment, country, gender, BMI stratification groups (<30, ≥30 kg m−2) as fixed factors, and
baseline HRQoL scores (at Week 0) as covariates. BMI, body mass index; ETD, estimated treatment difference; HRQoL, health-related quality of life;
IWQOL-Lite, Impact of Weight on Quality of Life-Lite.
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Figure 3 Proportion of subjects with meaningful estimated mean change from baseline to 3 years in HRQoL for IWQOL-Lite total score and SF-36
summary scores. Meaningful estimated mean change from baseline to Week 160 (LOCF) was defined differently for the IWQOL-Lite and the SF-36
according to published algorithms. The data was analysed in an ordinal regression using a cumulative logit link. The model includes treatment, sex,
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the benefits of liraglutide 3.0 mg could be assigned to the
drug itself, or to the effect of the weight loss a person may
achieve while taking liraglutide 3.0 mg. The analysis

indicated that weight loss has a positive impact on a num-
ber of cardiometabolic risk factors, including high blood
pressure and cholesterol; and that liraglutide 3.0 mg had
independent effects on glycaemic control among other end-
points (27). Weight loss, therefore, was a significant con-
tributor to overall treatment effect. However, we cannot
exclude the possibility that differences between physical
and mental subscales and summary scores over time are
affected either in part, or fully, by subject withdrawal
patterns.

Results of health utility mapping provided additional
support for differences between liraglutide 3.0 mg
vs. placebo at 3 years. Although the values obtained
appear numerically small, they are in line with estimates of
minimally important differences (MIDs) in EQ-5D and SF-
6D in stroke (MID estimates for EQ-5D range from 0.08
to 0.12 and those for SF-6D range from 0.04 to 0.14 in
stroke patients) (28).

When SF-36 subscales are examined, it is evident that
there were no changes in bodily pain from Weeks 0 to
162 in either the liraglutide 3.0 mg or placebo groups, but
physical functioning did improve in both groups.

The strengths of our study are as follows: a double-
blinded, randomized placebo-controlled trial design with a
large population conducted over 3 years, inclusion of both
a general health survey measure and an obesity-specific
questionnaire, and mapping results to health utility scales.
However, our study has some limitations that need to be
considered. Because the SCALE Obesity and Prediabetes
trial was not designed with HRQoL as the primary end-
point of study, the HRQoL endpoints described in this
report are exploratory only. Additionally, the patient popu-
lation was also affected by a meaningful dropout rate over
3 years of approximately 50%.
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Figure 4 SF-36 ETD for physical component summary, mental component summary and subscale scores at 3 years. Change in score is the estimated
mean change from baseline to Week 160; ETD; right panel shows estimated treatment difference � 95% confidence intervals; missing data are imputed
using last observation carried forward. The data are analysed using analysis of covariance (ANCOVA) with treatment, country, gender, BMI stratification
groups (<30, ≥30 kg m−2) as fixed factors, and baseline HRQoL scores (at Week 0) as covariates. BMI, body mass index; ETD, estimated treatment
difference; SF-36, Short-Form 36 v2.

Table 3 Health utility scores at baseline and 3 years plus estimated
treatment difference for liraglutide 3.0 mg and placebo

Source data n Estimate

IWQOL-Lite-derived data
Mean SF-6D estimate at baseline

Liraglutide 3.0 mg 1149 0.75
Placebo 572 0.74

Mean SF-6D estimate at 3 years
Liraglutide 3.0 mg 1114 0.80
Placebo 517 0.78
ETD (95% CI) P-value 1090/509 0.014 (0.008; 0.021) <0.0001

SF-36-derived data
Mean SF-6D estimate at baseline

Liraglutide 3.0 mg 1162 0.76
Placebo 576 0.75

Mean SF-6D estimate at 3 years
Liraglutide 3.0 mg 1117 0.78
Placebo 517 0.76
ETD (95% CI) P-value 1104/514 0.014 (0.002; 0.025) <0.0182

Mean EQ-5D estimate at baseline
Liraglutide 3.0 mg 1173 0.93
Placebo 579 0.92

Mean EQ-5D estimate at 3 years
Liraglutide 3.0 mg 995 0.94
Placebo 470 0.93
ETD (95% CI) P-value 993/469 0.007 (0.002; 0.013) <0.0116

Health utility scores were mapped from IWQOL-Lite and SF-36 data using
established algorithms; Missing values post-baseline were imputed using
last observation carried forward. CI, confidence interval; EQ-5D,
European Quality of Life 5 Dimensions; ETD, estimated treatment
difference (liraglutide 3.0 mg-placebo); IWQOL, Impact of Weight on
Quality of Life; SD, standard deviation; SF-36, Short Form-36 v2; SF-6D,
Short Form-6D.
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Nevertheless, our data add to the growing body of evi-
dence that links weight loss in obesity with improved
HRQoL. This provides physicians with confidence to coach
patients on the benefits of weight loss in terms of their daily
life and physical function, and may assist in managing the
expectations of those who may need to lose relatively little
weight (e.g. 5–10%). However, more data are needed in large
patient populations; therefore, in clinical trials of weight loss
in obesity, we hope to see inclusion of both disease-specific
and general HRQoL instruments as a matter of course.
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