
u n i ve r s i t y  o f  co pe n h ag e n  

Changes in physical activity during a one-year weight loss trial with liraglutide vs
placebo in participants with knee osteoarthritis
Secondary analyses of a randomised controlled trial

Bartholdy, Cecilie; Overgaard, Anders; Gudbergsen, Henrik; Bliddal, Henning; Kristensen,
Lars Erik; Henriksen, Marius

Published in:
Osteoarthritis and Cartilage Open

DOI:
10.1016/j.ocarto.2022.100255

Publication date:
2022

Document version
Publisher's PDF, also known as Version of record

Document license:
CC BY

Citation for published version (APA):
Bartholdy, C., Overgaard, A., Gudbergsen, H., Bliddal, H., Kristensen, L. E., & Henriksen, M. (2022). Changes in
physical activity during a one-year weight loss trial with liraglutide vs placebo in participants with knee
osteoarthritis: Secondary analyses of a randomised controlled trial. Osteoarthritis and Cartilage Open, 4(2).
https://doi.org/10.1016/j.ocarto.2022.100255

Download date: 23. maj. 2023

https://doi.org/10.1016/j.ocarto.2022.100255
https://curis.ku.dk/portal/da/persons/henrik-rindel-gudbergsen(5cf9ab2f-2050-47b3-8651-0a5fd54dac76).html
https://curis.ku.dk/portal/da/persons/henning-bliddal(b9301e7d-d932-44d7-8fdc-b467e8ff1aa8).html
https://curis.ku.dk/portal/da/persons/marius-henriksen(0cadf7d6-9539-4ade-9bc4-98402453e742).html
https://curis.ku.dk/portal/da/publications/changes-in-physical-activity-during-a-oneyear-weight-loss-trial-with-liraglutide-vs-placebo-in-participants-with-knee-osteoarthritis(4507dd37-3cd9-48d3-ab0b-71f66373ec40).html
https://curis.ku.dk/portal/da/publications/changes-in-physical-activity-during-a-oneyear-weight-loss-trial-with-liraglutide-vs-placebo-in-participants-with-knee-osteoarthritis(4507dd37-3cd9-48d3-ab0b-71f66373ec40).html
https://curis.ku.dk/portal/da/publications/changes-in-physical-activity-during-a-oneyear-weight-loss-trial-with-liraglutide-vs-placebo-in-participants-with-knee-osteoarthritis(4507dd37-3cd9-48d3-ab0b-71f66373ec40).html
https://doi.org/10.1016/j.ocarto.2022.100255


Osteoarthritis and Cartilage Open 4 (2022) 100255
Contents lists available at ScienceDirect

Osteoarthritis and Cartilage Open

journal homepage: www.elsevier.com/journals/osteoarthritis-and-cartilage-open/2665-9131
Brief Report
Changes in physical activity during a one-year weight loss trial with
liraglutide vs placebo in participants with knee osteoarthritis: Secondary
analyses of a randomised controlled trial

Cecilie Bartholdy *, Anders Overgaard, Henrik Gudbergsen, Henning Bliddal,
Lars Erik Kristensen, Marius Henriksen

The Parker Institute, Bispebjerg-Frederiksberg Hospital, University of Copenhagen, Frederiksberg, Denmark
A R T I C L E I N F O

Keywords:
Physical activity
Knee osteoarthritis
Weight loss
Liraglutide
* Corresponding author.
E-mail address: Cecilie.roedgaard.bartholdy@reg

https://doi.org/10.1016/j.ocarto.2022.100255
Received 25 January 2022; Received in revised for
2665-9131/© 2022 The Authors. Published by Elsev
CC BY license (http://creativecommons.org/license
A B S T R A C T

Objective: To assess if a change in physical activity occurred after a one-year weight loss period on either lir-
aglutide or placebo in patients with knee osteoarthritis (OA) and overweight.
Method: This is secondary analysis of a one-year weight loss trial, with participants randomised (1:1) to either
liraglutide 3 mg/day or placebo. The main outcome was change in physical activity (min/day) after one year
assessed by accelerometer. Physical function was assessed using the Knee Injury and Osteoarthritis Outcome Score
(KOOS), function subscale with 100 indicating no disability and 0 indicating extreme disability. Analyses were
done on the modified intention to treat population defined as complete baseline accelerometer data.
Results: A total of 135 participants were analysed (66 liraglutide; 69 placebo). Daily physical activity time did not
change in either group (liraglutide: 15.8 min/day; placebo: 14.2 min/day; mean difference 1.6 min/day (95%CI
-16 to 19; P ¼ 0.90)). The liraglutide group lost �4.1 kg more than placebo (95% CI -6.0 to �2.1; P < 0.0001) and
improved in KOOS function 3.8 points more than placebo (95% CI 0.9 to 6.7; P ¼ 0.01).
Conclusion: Despite better outcomes on body weight and self-reported physical functioning liraglutide did not
induce changes in physical activity over one year in individuals with knee OA.
1. Introduction

Lack of physical activity (moderate-to-vigorous) or high amount of
sedentary time (sitting/reclined) have detrimental effects on overall
health [1]. People with disability, such as patients with knee osteoar-
thritis (OA), are at increased risk of spending too little time on physical
activity [2], and the combination of disability and sedentary behaviour
increase the risk of cardiovascular disease and mortality [3]. Further,
many patients with knee OA are overweight or obese, which associates
with both disability and with physical inactivity [4] Weight loss is rec-
ommended for overweight individuals with knee OA [5], and weight loss
significantly improves knee OA disability [6]. Further, overweight has
been identified as a modifiable factor that associates with physical
inactivity in knee OA, and weight loss has been suggested to be important
to address if physical activity is to be increased among individuals with
knee OA [7].

Weight loss is traditionally achieved through dietary and behavioural
changes. However, recently, pharmacological agents, such as liraglutide
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(a GLP-1 receptor antagonist), have shown reliable and relevant weight
loss in knee OA [8]. It is, however, unknown if a pharmaceutically
induced weight loss (by liraglutide) has spontaneous secondary benefi-
cial effects on physical activity, or if additional measures are needed to
achieve this. Accordingly, the purpose of this study was to compare
spontaneous changes in physical activity after a one-year weight loss
period with either liraglutide or placebo in overweight persons with knee
OA.

2. Methods

This study was part of a randomised trial “Effect of liraglutide on body
weight and pain in overweight or obese patients with knee osteoarthritis”
(clinicaltrials.gov; NCT02905864) [8]. All participants partook in an
8-week run-in dietary intervention period where they followed an
intensive dietary intervention (IDI) of 800–1000 kcal a day to produce a
weight loss of minimum 5%. Participants, who achieved at least 5%
weight loss, were included in the one-year randomised trial, in which
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they were randomly allocated (1:1) to either liraglutide 3 mg/day or
placebo, stratified based on sex (female vs. male), age (<60 years vs. �
60 years), and obesity class (BMI <40 kg/m2 vs. � 40 kg/m2). All staff
involved in tests of participants or reporting of data were blinded.

2.1. Inclusion/exclusion criteria

The main inclusion criteria were: clinical diagnosis of knee OA
(American College of Rheumatology criteria) confirmed by radiology
(Kellgren-Lawrence score 1, 2 or 3), age 18 to 74, BMI �27 kg/m2 (for
inclusion in the IDI period), motivated for weight loss, minimum 5%
weight loss after completing the 8-week IDI period. Individuals with
ongoing or recent participation in organized weight loss programs, cur-
rent or recent use of weight loss medications, and end-stage knee OA on
radiography (Kellgren-Lawrence score ¼ 4) were ineligible for partici-
pation. Participants were recruited from the Osteoarthritis outpatients
clinic, Frederiksberg Hospital, Denmark.

2.2. Study design

In the 1-year randomised trial, liraglutide or placebo was adminis-
tered subcutaneously starting with 0.6 mg/day increasing biweekly by
0.6 mg/day until 3 mg/day was reached. During the first 8 weeks of the
1-year period both groups had biweekly sessions with a dietitian to re-
introduce regular meals in combination with meal replacement prod-
ucts. For details, see Ref. [8].

2.3. Outcomes

The main outcome for this study was change in physical activity
(min/day) from randomization to one-year. An accelerometer with an
inbuilt thermometer (dimensions: 50x21 � 5 mm, weight: 8g, SENS-
MOTION® activity measurement system, version 1.7.1) placed on the
thigh was used to measure physical activity continuously (24h/day) one
week before randomization and at the one-year assessment. The assess-
ment of physical activity comprised of all movements e.g. excluding time
spent standing or sitting/laying down (physical inactivity). The acceler-
ometer data was considered valid if at least 24-h wear time was recorded;
this was determined by inspection of the temperature recordings. Phys-
ical activity was assessed the average time related to the total wear time
and expressed as minutes/day. The validity and reliability of the accel-
erometer and the inbuilt algorithm for detecting physical activity and
sedentary behaviour in persons with knee OA has been established as
satisfactory [9].

Disability was assessed by the function subscale of the Knee Injury
and Osteoarthritis Outcome Score (KOOS). The KOOS function subscale
consists of 17 items related to physical function in daily life. Each item is
scored on a 5-point Likert scale scoring from 0 to 4, and the subscale is
normalized to a 0–100 scale with 100 indicating no disability in daily life
and 0 indicating extreme disability.

2.4. Statistical analysis

The analysed population consisted of participants with valid accel-
erometer data at baseline (modified intention-to-treat population). To
assess the difference between groups an ANCOVA model was applied
with group as fixed factor, adjusted for stratification factors; sex, age
category (age�60), obesity class (BMI�40), and baseline value. Missing
data at one-year was dealt with using baseline observation carried
forward.
2

3. Results

A total of 156 participants were randomised to either liraglutide (n ¼
80) or placebo (n ¼ 76), of those 135 participants had valid baseline
accelerometer data (66 liraglutide and 69 placebo) (see Fig. 1). At
baseline the median accelerometer wear time was 7 days (mean: 5.5
days; range 2–7 days); at the 1-year assessment the median was 7 days
(mean: 6.4 days; range 2–7 days). For the liraglutide group the average
age was 58.8 years, height 171.5 cm and BMI 33 kg/m2. In the placebo
group the average age was 58.6 years, height 170.4 cm and BMI 31.5 kg/
m2.

Table 1 Presents the baseline values, changes within groups, and
difference between groups in body weight, KOOS Function, and physical
activity measures. There were statistically significant differences be-
tween groups in terms of weight loss and change in KOOS function of 3.8
points favouring liraglutide. The group difference in changes in the
physical activity measures were not significantly different between
groups (Table 1).

4. Discussion

The purpose of this study was to compare changes in physical activity
after a one-year weight loss period with between treatment with lir-
aglutide or placebo in overweight people with knee OA. Overall, the
majority of time was spent in resting (standing, sitting or lying) and the
time spent on physical activity did not change significantly during a one-
year weight loss period in either group, despite that the liraglutide group
had a significantly greater weight loss and slightly improved physical
function compared to the placebo group.

The present results corroborate the results from the 8-week IDI period
[10] in which time spent on physical activity was unchanged despite a
large weight loss (12.7 kg) and changes in self-reported function (mean
change 14.5 points). The same observation has been seen following an 8
week exercise and education program [11]. The lack of change in time
spent on physical activity following the 1-year weight loss trial could be
because of the small and clinically irrelevant change in self-reported
function at 1 year and the relatively high baseline scores indicating
only marginal baseline disability. Our results are limited by the fact that
we did not measure the intensities of the physical activity, which may
have changed. Nevertheless, both groups spent less time being physically
active than what is recommended for an overall healthy lifestyle.

An explanation for the lack of change in overall time spent on physical
activity might be that the intensity of the activities performed changed
but not the overall time. This was not assessed in this study as the
accelerometer algorithm is not validated for such analyses [9]. If such a
change occurred, it would give the participants an added health benefit.
Nevertheless, as a group they spent less time being physically active than
recommended for an overall healthy lifestyle [12].

Changing this population's physical activity behaviour in combina-
tion with or after a weight loss is relevant for these patients, as they still
contribute to the overall burden on the health care system [13]. How-
ever, these and other studies suggest that this is unlikely to occur spon-
taneously following primary treatment of knee OA symptoms [10,11].
The findings are supported by other studies finding small relation be-
tween knee OA symptoms [12] and physical activity. Even after total
knee replacement no spontaneous change in physical activity occur [14].
Hence, changing physical activity behaviour in patients with knee OA
seems to go beyond changing the primary symptoms (pain and disability)
and overweight. Rather specific psychological and behavioural motiva-
tional interventions seem necessary [15].

In conclusion, time spent in physical activity is unaffected by a long-



Fig. 1. Flow chart of participants in the trial. * Patients were enrolled in an intensive run-in dietary intervention period (week �8 to 0) that included a low-calorie diet
from Cambridge Weight Plan and dietetic counselling. ** Upon successfully achieving a weight loss of minimum 5% at week 0, patients continued with a tapering
dietary intervention for 8 weeks (week 0–8) and were randomised in a 1:1 manner to receive either liraglutide (3 mg/day) or identically appearing placebo throughout
the 52-week main study period (week 0–52).
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Table 1
Baseline and follow-up data for each group in the modified intention to treat population (n ¼ 135), defined as participants with valid baseline accelerometer data.
Baseline data are presented as mean with standard deviation (SD); changes within each group is presented as mean and standard error (SE), and difference between
groups are presented with mean, 95% confidence interval (95% CI) and p value.

Baseline Change after one year

Mean (SD) Mean change (SE) Difference between groups

Liraglutide (n ¼ 66) Placebo (n ¼ 69) Liraglutide (n ¼ 66) Placebo (n ¼ 69) Mean 95% CI P value

Age 58.8 (11.3) 58.6 (9.6) – – – – –

Female sex, n (%) 43 (65.1%) 44 (63.8%) – – – – –

BMI 33.0 (5.9) 31.5 (4.1) – – – – –

Kellgren Lawrence score
1, n (%) 9 (13.6%) 12 (17.4%) – – – – –

2, n (%) 27 (40.9%) 31 (44.9%) – – – – –

3, n (%) 30 (45.5%) 26 (37.7%) – – – – –

Comorbid diabetes, n (%) 7 (10.6%) 4 (5.8%) – – – – –

Weight, kg 97.1 (19.0) 91.6 (14.4) �6.4 (1.1) �2.3 (1.2) �4.1 �6.0 to �2.1 <0.0001
KOOS Function, 0-100 81.0 (15.1) 85.1 (10.7) 3.7 (1.5) �0.1 (1.6) 3.8 0.9 to 6.7 0.01
Physical activity, min/day 234.4 (71.6) 235.4 (85.6) 15.8 (8.7) 14.2 (9.4) 1.6 �16.0 to 19.1 0.9
Resting, min/day 1067.7 (112.0) 1052.0 (124.2) 0.6 (10.7) 5.8 (11.5) �5.2 �26.8 to 16.4 0.6
Standing, min/day 123.6 (58.1) 138.2 (93.2) �3.5 (6.5) �9.4 (7.0) 5.9 �7.2 to 19.0 0.4
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term weight loss intervention by liraglutide compared to placebo. Tar-
geted treatment specifically aiming at changes in physical activity seems
necessary.
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