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Long-term effects of physical activity prescription after bariatric surgery: A 
randomized controlled trial
Monika Fagevik Olséna,b, Malin Wiklunda, Erica Sandberga, Stefan Lundqvista,c, and Elizabeth Deand

aDepartment of Health and Rehabilitation/Physiotherapy, Institute of Neuroscience and Physiology, Sahlgrenska Academy, University of 
Gothenburg, Gothenburg, Sweden; bDepartment of Surgery, Institute of Clinical Sciences, Sahlgrenska Academy, University of Gothenburg, 
Gothenburg, Sweden; cCentrum För Fysisk Aktivitet Göteborg, Gothenburg, Sweden; dDepartment of Physical Therapy, Faculty of Medicine, 
University of British Columbia, Vancouver, Canada

ABSTRACT
Purpose: This study examined the effects of physical activity prescription (PAP) in patients after 
gastric bypass surgery. Patients’ physical activity (PA) levels and outcomes were followed over their 
first postoperative year.
Methods: Patients slated for bariatric surgery were randomized to a control group (n = 64) (basic 
information about postoperative PA) or an intervention group (n = 57) (also received physical 
therapist-prescribed PAP). Outcome measures were self-reported PA/exercise and sedentary time; 
and weight, waist circumference, blood pressure, and blood lipids; recorded pre-operatively and at 
2, 6, and 12 months postoperatively. Follow-ups were conducted by nurses/dieticians. Trial regis
tration: “Research and Development in Sweden” number 107371.
Results: There were no differences between the groups except for higher level of PA (579 vs. 
182 minutes/week) six months after surgery (p = .046) and a larger decrease in cholesterol (−24 vs. 
−8%) after a year (p = .017) in the intervention group. Patients in both groups lost considerable 
weight, had reduced waist circumference, and increased PA (p < .001).
Conclusion: Although marked differences between groups were not observed over one year, the 
intervention group increased its PA 6-months postoperatively, but not at other time points. 
Whether long-term outcomes of PAP use are more robust with physical therapist participation 
across follow-ups warrants study.
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Introduction

In recent decades, the obesity pandemic has become 
a global health priority (World Health Organization, 
2013). Complications increase commensurate with 
increasing body mass, particularly with increasing 
abdominal fat (Virji and Murr, 2006; World Health 
Organization, 2013). Complications include type 2 dia
betes, hypertension, myocardial infarction, gallstones, 
sleep apnea, and musculoskeletal complaints (World 
Health Organization, 2013). In addition, mortality 
rates are higher in individuals who are overweight or 
are obese. The World Health Organization reports over 
2.8 million premature deaths annually from obesity- 
related causes; the fifth most common cause of prema
ture death globally (World Health Organization, 2013).

For patients who are morbidly obese, bariatric sur
gery such as laparoscopic Roux-en-Y gastric bypass 
(LRYGB) has been reported to result in greater weight 
loss than non-surgical interventions (Sjöstrom, 2008; 
Sjöström et al., 2007). Physical activity (PA) and exercise 

are essential to maintain a healthy weight, and facilitate 
weight loss and weight stability (Jakicic, Marcus, Lang, 
and Janney, 2008; Wing and Phelan, 2005). In addition, 
PA and exercise can prevent or help manage the multi
system consequences of obesity as well as maintain gen
eral health and wellbeing. Physical inactivity, on the 
other hand, contributes both directly and indirectly to 
the total burden of disease, in addition, human suffering. 
Physical inactivity contributes to considerable socioeco
nomic burden due to related illnesses, injuries, and dis
ability including limitation in activities of daily living 
and employment, and premature death (Peterson, 
Backlund, and Diderichsen, 1998).

Physical activity has been defined by Caspersen, 
Powell, and Christenson (1985) as “any bodily move
ment, produced by skeletal muscles that result in energy 
expenditure” and exercise as “planned, structured, repe
titive and purposeful movement to improve or maintain 
one or more components of physical fitness”. The health 
effects of PA are well known (World Health 
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Organization, 2010). Even small increases in PA impact 
morbidity and mortality. For example, individuals who 
are active for as little as 15 minutes/day may reduce risk 
of all-cause mortality by 14% and increase life expec
tancy by 3 years compared with inactive individuals 
(Wen et al., 2011). Each additional 15 minutes of PA 
a day beyond the minimum of 15 minutes may further 
reduce all-cause mortality by 4% and all-cancer mortal
ity by 1%. The benefits are observed across age groups, 
in both sexes, and in those at risk of cardiovascular 
disease. Light-intensity PA for 4 hours/week has also 
been reported to be associated with a 38% reduction in 
all-cause mortality compared with being sedentary 
(Holme and Anderssen, 2015). Further, for each 
added hour of PA per week, there is a significant 
increase in survival. There is no formal definition of 
the minimal important difference in level of PA to 
achieve its benefits, but it has been suggested that an 
increase of 15 minutes/day (105 minutes/week) is likely 
clinically relevant (Holme and Anderssen, 2015).

People who are obese report that weight is 
a hindrance to being physically active (Wiklund, Olsén, 
and Willén, 2011). It limits the ability to be active. For 
instance, people who have knee osteoarthritis as well as 
are obese or have large waist circumferences have been 
reported to have reduced gait speeds and less ability to 
walk compared to individuals with healthy weights and 
small to medium waist circumferences (Gill et al., 2017).

Bariatric surgery with commensurate weight loss has 
been reported to improve patients’ self-reported physi
cal function including less back and knee pain, increased 
walking speed, and improved ability to climb stairs and 
navigate obstacles (Gill et al., 2016; King et al., 2016; 
Morrow et al., 2020; Vincent et al., 2012). Patients’ 
physical activity before and after surgery has been inves
tigated in several trials. In 2016, one review reported on 
26 articles evaluating changes in PA after bariatric sur
gery (Herring et al., 2016). The investigators reported 
a shift toward more active time but with less intensity, 
within the first 6 months postoperatively. This was 
demonstrated by a reduction in intensity of PA and an 
increase in step count. In a trial of 2458 participants, 
76.5% who completed baseline and follow-up assess
ments improved their physical function beyond 
a clinically meaningful difference (King et al., 2016). 
Patients who have undergone laparoscopic surgery 
reported being more active than those undergoing 
open procedures in both the short (i.e. 2 weeks) and 
long-term (i.e. 3 months) (Evans et al., 2004). Other 
studies such as one by Berglind et al. (2015) have not 
reported differences between pre – and post-surgery 
differences in PA or sedentary behavior. With respect 
to the perspectives of patients, investigators have 

reported that although being physically active and exer
cising is easier for patients after bypass surgery, modify
ing exercise and identifying the optimal parameters of 
exercise remain challenging for them (Wiklund, Olsén, 
and Willén, 2011).

Physical activity on prescription (PAP) is a strategy 
recommended for use by licensed health care practi
tioners in Sweden for promoting both PA and exercise 
within this population (Swedish National Board of 
Health and Welfare (Socialstyrelsen), 2018). This strat
egy has been shown to increase PA and exercise in the 
population as a whole, thereby enhancing cardiovascular 
and metabolic health, and health-related quality of life 
(Kallings et al., 2009; Leijon et al., 2009; Lundqvist et al., 
2017; Olsson et al., 2015; Rodjer, Jonsdottir, and 
Borjesson, 2016). In one systematic review, a high level 
of evidence supported use of the PAP for increasing PA 
in inactive adult patients (Onerup et al., 2018). The PAP 
embodies patient-centered care and includes three core 
individualized elements: dialogue, recommendation of 
PA with a written prescription, and follow-up (Kallings, 
2008). Despite its being actively promoted by the 
Swedish National Board of Health and Welfare 
(Socialstyrelsen) (2018), PAP is underused by licensed 
health professionals in the country due to lack of knowl
edge, and lack of supportive management and support
ing structures for its routine implementation (Borjesson, 
2012; Gustavsson et al., 2018). Not only are studies 
needed to increase its use clinically, but they are also 
needed to evaluate the effectiveness of PAP for various 
subgroups of patients who are in urgent need of increas
ing their activity (Arsenijevic and Groot, 2017). Those 
having undergone bariatric surgery constitute one such 
subgroup. Therefore, the purpose of this study was to 
examine the long-term effects of PAP on levels of PA, 
exercise, and weight loss in addition to several other 
health-related variables in patients after LRYGB.

Methods

Participants and Experimental Design

Over 30 months, patients slated for LRYGB surgery at 
Sahlgrenska University Hospital were invited to partici
pate in a randomized controlled trial after having had 
access to both written and verbal information about the 
study and its requirements. Exclusion criteria were not 
being fluent in Swedish or having concurrent cardiovas
cular, orthopedic, respiratory, rheumatologic, or neuro
logic conditions or injury that would limit participants’ 
capacity to be physically active at a moderate-intensity 
level for at least 150 minutes/week. The study protocol 
was approved by the Regional Ethics Committee for the 
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region of Västra Götaland, Sweden (Registration num
ber: 925–12). The trial was registered in “FoU in 
Sweden” (Research and Development in Sweden). 
Registration number: 107371.

A consecutive series of 128 patients provided written 
consent and were included based on the inclusion and 

exclusion criteria. Seven patients withdrew during the 
postoperative hospital stay (Figure 1) resulting in 122 
patients who were randomized to one of two groups 
(ratio 1:1), the control group or intervention group, 
prior to hospital discharge. Randomization was per
formed using opaque sealed envelopes; the content of 

Figure 1. Flow chart of study participation enrollment, screening, categorization, and analysis.
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which was prepared after an electronic random table 
generated by a person independent of the study.

The characteristics of the 122 patients appear in Table 
1. The patients in the control and intervention groups 
were comparable at inclusion to the study with one 
exception, height. The control group had a higher pro
portion of men (28% vs. 14%), thus was taller on average 
compared with the experimental group (p = .012).

Intervention
The patients in the control group (n = 64) received 

care that is standard in Sweden. Administered by phy
sical therapists, this included general written and ver
bal information about the importance of PA and 
exercise and how to return to an optimal level after 
surgery. In addition to general information adminis
tered to the control group, patients in the intervention 
group (n = 57) received a PAP that was individually 
prescribed by the physical therapist based on patients’ 
general multisystem assessment and their baseline PA, 
exercise, and preferences. Based on each patient’s 
goals, the dose of PA in the written instruction 
included type of exercise, frequency, intensity, and 
duration (Garber et al., 2011; World Health 
Organization, 2010). Patients were to start with low- 
intensity aerobic exercise such as walking during the 
first three weeks post-operatively. Thereafter, the exer
cise dose parameters were progressed with the goal of 
reaching at least 150 minutes of moderately intense PA 
and exercise per week and maintaining it throughout 
the first year after surgery. Motivational interviewing 
strategies were used with goal setting and establishing 
the initial PAP, to encourage and enable patients to 
succeed in adhering to the program for one year, the 
duration of the study.

After hospital discharge, patients were followed at 2, 6 
and 12 months by nurses or dieticians at the surgical 
out-patient clinic which is established practice after bar
iatric surgery. At each follow-up, patients in the control 
group received additional general advice about the 
importance of PA and the patients in the intervention 
group received the same advice, but also reinforcement 
and modifications or progressions of the PAP.

Preoperatively and at the three designated follow-ups, 
patients received the same two questions regarding PA 
(subjective primary outcome) and exercise based on the 
established recommendations of the Swedish National 
Board of Health and Welfare (Socialstyrelsen) (2018): 1) 
How much time do you spend being physically active in 
a typical week, such as walking, cycling, or gardening; 
and 2) How much time do you spend exercising in 
a typical week that makes you become breathless, such 
as running, group exercises or ball sports?

So the investigators could calculate metabolic equiva
lents (METs), patients also completed the International 
Physical Activity Questionnaire (IPAQ) (Craig et al., 
2003; Ekelund et al., 2006). The IPAQ assesses the 
amount (i.e. duration in minutes and frequency in 
days) of three categories of activity during the last 
7 days with three individual scores: 1) low-intensity 
activities such as walking at a comfortable pace; 2) mod
erate-intensity activities (above comfortable pace); 
and 3) vigorous-intensity activities (much above 
a comfortable pace). In addition, they recorded how 
much time participants were sedentary each day. 
A total weekly MET level was calculated according to 
guidelines by multiplying the reported minutes per week 
in each category by 3.3 for low-intensity activity, 4.0 for 
moderate-intensity activity, and 8.0 for vigorous- 
intensity activity (International Physical Activity 
Questionnaire, 2005). The scores from these three cate
gories were consolidated into a total MET-minutes/week 
score.

Patients’ weights (objective primary outcome), 
heights, and waist circumferences were measured, and 
body mass index (BMI) was calculated pre-operatively. 
These measures were recorded at baseline and at each of 
the three successive follow-up time points by a person 
who was blinded to each patient’s group allocation. In 
addition, blood pressure, blood lipids (high – and low- 
density lipoproteins), cholesterol, and triglycerides, 
before and one year after surgery, were recorded.

Statistical Analysis
Two power analyses were performed with power of 

0.87 and alpha of 0.05. For the subjective primary 

Table 1. Characteristics of the patients with obesity who underwent gastric bypass surgery.
Intervention Group n = 57 Control Group n = 64 p-value

Female gender 49 (86%) 47 (73%) 0.079
Age, years 39.7 (11.3) 40.2 (10.8) 0.828
Height, cm 166.4 (8.7) 170.1 (9.5) 0.012
Weight, kg 121.0 (18.6) 125.8 (16.8) 0.136
Body mass index, kg/m2 43.5 (4.4) 43.1 (3.6) 0.550
Waist circumference, cm 130.3 (16.1) 130.0 (12.9) 0.917
Days in hospital 2.1 (0.6) 2.1 (0.4) 0.998

Values displayed as mean (±standard deviation) or number. cm, centimeters; kg: kilograms, kg/m2, kilograms per meter squared
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outcome (i.e. estimated number of minutes of PA per 
week) the analysis was based on a statistically significant 
difference between the two groups of 50 minutes (150 vs. 
100 [SD 50]), giving a sample size of 20 participants per 
group. For the objective primary outcome, weight, the 
analysis was based on the hypothesis of a statistically 
significant difference of 4 kg (100 vs 104 kg [SD 6]) at the 
end of the first postoperative year, giving a sample size of 
43 people per group. To detect differences in the sec
ondary outcomes and account for dropouts, we aimed to 
include at least 50 per group who would be followed up 
one year postoperatively. The results were analyzed with 
a mixed repeated measurements covariance pattern 
compound symmetry model based on change from 
baseline with baseline values as covariates; and t-test 
for continuous variables, and Chi-square and Fisher’s 
exact test for dichotomous variables.

Results

Preoperatively, 82 of 122 patients reported engaging in 
moderately intense exercise and the remaining 40 were 
more vigorously active. Levels of PA, exercise and seden
tary time assessed with the two key questions and the 
IPAQ are presented in Table 2. Postoperatively, the two 
groups were comparable except for the intervention 
group which reported being more physically active at 
6-month follow-up compared with the control group 
(p = .046). There were no differences (p > .05) between 

the two groups across the four data collection points (data 
not shown) in the proportion of patients who reached at 
least 150 minutes of moderate-intensity PA per week.

Compared with preoperative baseline measures, 
patients in both groups increased their PA levels 
two months after surgery and this was sustained at 
6 months postoperatively in the intervention group. 
With respect to exercise, the level was low during 
the first postoperative year in both groups but 
greater across follow-ups for the intervention 
group (p < .05) compared to only at 2 months in 
the control group (p = .024). The intervention group 
also expended more METs minutes across the three 
follow-ups (p < .05) which was not observed in the 
control group. Although both groups tended to 
increase sedentary time after 2 months, this was 
only significantly so for the intervention group 
(p = .001). However, both groups sat less at one- 
year follow-up (p < .001).

Twenty-two patients in the intervention group and 
20 in the control group completed the two physical 
activity-related questionnaires across the four data 
collection points (i.e. preoperatively, and postopera
tively at 2, 6 and 12 months). Their PA and sedentary 
time per day are presented in Figure 2a and. There 
appeared to be tendencies in the intervention group 
toward more activity and less sedentary time 2 and 
6 months postoperatively but these tendencies were 
not apparent at one year.

Table 2. Level of physical activity and exercise in the participants before, and 2, 6 and 12 months postoperatively.

Intervention Group 
n = 34

Control 
Group 
n = 33

Mean Difference, Adjusted for Baseline Values [95% 
CI]

p-value Between 
Groups

Physical activity 
minutes/ 
week

Pre- 
operatively

186 (291) 102 (125)

2 months 368 (410)*** 271 (373)** −71 [−412;270] 0.677
6 months 579 (1494)* 182 (167) −413 [−817;-8] 0.046
12 months 237 (241) 232 (205)* 71 [−293;434] 0.700
Overall difference 0.213

Exercise 
minutes/ 
week

Pre- 
operatively

28 (54) 44 (79)

2 months 74 (89)** 112 (169)* 11 [−41;63] 0.679
6 months 109 (104)* 91 (131) −38 [−98;22] 0.214
12 months 105 (128)** 75 (94) −45 [−100;9] 0.101
Overall difference 0.217

Total METs/ 
week

Pre- 
operatively

1411 (1880) 2278 (3280)

2 months 3160 (3852)*** 2852 (5182) −1420 [−3530;690] 0.185
6 months 3678 (4496)** 4364 (6179) 1097 [−1378;3571] 0.381
12 months 3982 (4244)* 3491 (6294) 885 [−1390;3160] 0.442
Overall difference 0.829

Sedentary time, 
minutes/day

Pre- 
operatively

385 (193) 407 (227)

2 months 553 (172)*** 687(268) 106 [−49;261] 0.177
6 months 358 (630) 309 (199)* −129 [−314;57] 0.171
12 months 305 (172)*** 313 (167)*** 22 [−151;195] 0.800
Overall difference 0.996

Values displayed as mean (± standard deviation) or mean difference [95% CI] adjusted for baseline values. * (p < 0.05), ** (p < 0.01) and *** (p < 0.001) 
differences within the group compared to pre-operative value (Wilcoxon´s sign rank test). CI, confidence interval; METs, metabolic equivalent
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Weight, BMI, and waist circumference in the inter
vention group and control group before surgery and 2, 6 
and 12 months after surgery are presented in Table 3. 
There were overall differences between the two groups 
and across time points for all three variables (ANOVA 
p < .001). Post-hoc analysis showed no difference 
between groups for any of the data collection time 
points, but differences were observed within groups 
between time-points (p < .001). There was a difference 
between groups with respect to cholesterol levels during 
the first postoperative year (p = .017), but not for other 
blood tests or blood pressure (Table 4).

Discussion
Bariatric surgery appears to be the only intervention that 
results in long-term weight loss in patients with morbid 
obesity (Sjöstrom, 2008; Sjöström et al., 2007). Although 
an increasing number of individuals undergo various 
types of bariatric surgery each year worldwide, it is not 
the solution for all patients and certainly less desirable 
than other noninvasive interventions (e.g. various types 
of prescribed lifestyle interventions). Generally, PA and 
exercise have a weight reduction effect (Donnelly et al., 
2009), however the evidence for such interventions in 
individuals who are obese is sparse (Wu, Gao, Chen, and 

Figure 2. A and b. Duration of physical activity and sedentary behavior during the first year after bariatric surgery (Median, 95% 
confidence intervals).
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van Dam, 2009) despite the likelihood that it has a role 
in weight stabilization (Jakicic, Marcus, Lang, and 
Janney, 2008; Wing and Phelan, 2005). Other advantages 
include reduced obesity-related complications. 
Individuals who are obese but also fit have been reported 
to have lower risk of all-cause and cardiovascular disease 
mortality than those who are not fit (McAuley and Blair, 
2011; McAuley et al., 2010).

This study’s aim was to evaluate the long-term effects 
of PAP in patients slated for bariatric surgery on their 
levels of PA, exercise, and weight loss in addition to 
several health-related variables. We identified no differ
ences between the intervention and control groups, but 
a higher level of PA in the intervention group six months 
postoperatively and a larger reduction in cholesterol 
levels after one year. There were tendencies toward 
a more active lifestyle after two and six months in the 
sub-group of patients in the intervention group that 
completed the questionnaires across all four time points 
compared with the same sub-group in the control group 
(Figure 2a–). However, these tendencies were not 
observed at one-year follow-up. The results are therefore 
contradictory.

Exercise counseling including use of a pedometer has 
earlier been compared with the use of a pedometer alone 
or standard care (Creel et al., 2016). The counseling 
included: psychosocial assessment (e.g. social support 
and perceived benefits/barriers); sequence of education 
topics (e.g. goal setting and maintaining motivation); 
and counseling strategies (e.g. motivational interviewing 
and barrier review). The addition of exercise counseling 
increased PA from the perioperative period to 6½ 
months after surgery. However, the group that used 
pedometers without professional feedback was not 
observed to be more active than those receiving standard 
care. The counseling in the trial was more extensive both 
in scope and time than in the current study even if there 
are similarities such as the use of motivational 

interviewing and goal setting. Pre-surgical physical con
ditioning training in addition to individual lifestyle 
counseling has also been evaluated (Baillot et al., 2016, 
2018). Both strength and endurance training before sur
gery were reported to improve physical fitness and social 
interaction and reduce self-consciousness and embar
rassment (Baillot et al., 2016). Positive effects of the 
additional intervention were also observed one-year 
post-surgery with respect to level of PA and weight 
loss (Baillot et al., 2018).

Two other studies from our research group have 
explored patients’ experiences of PA before and after 
bariatric surgery. Preoperatively, individuals experi
enced their weight as the main obstacle to PA and 
exercise, and they planned to increase their activity and 
exercise levels as they lost weight after surgery 
(Wiklund, Olsén, and Willén, 2011). One year post
operatively, they met some goals but also challenges 
remained related to being physically active (Wiklund, 
Olsén, Olbers, and Willén, 2014). Hindrances were 
described. Not only were their physical bodies consid
ered obstacles, but also their motivation to exercise was 
low. Nonetheless, the patients expressed increased 
understanding of the benefits of PA and exercise. In 
the current study, patients in both groups were more 
physically active postoperatively which may be a result 
of weight loss (i.e. being less heavy and more mobile). 
The results showed an increase in PA exceeding 150 min
utes/week in both groups which is more than the 
105 minutes/week which has been proposed as being 
clinically relevant (Holme and Anderssen, 2015). In 
addition, use of the PAP improved PA more measured 
six months postoperatively, compared with the control 
group which only received general information.

The PAPs were administered by physical therapists to 
patients in the intervention group after their surgeries 
and before discharge from hospital. It was tailored to 
suit the patients´ contexts and preferences with respect 

Table 4. Systolic and diastolic blood pressures, high-density lipoprotein, low-density lipoprotein, cholesterol, and triglycerides, and % 
change before and 1 year after bariatric surgery.

Intervention Group n = 55 Control Group n = 62

p-value, between groups, 
difference in %Preoperatively

1 year 
Postoperatively

Difference % 
Change Preoperatively

1 year 
Postoperatively

Difference % 
Change

Systolic blood 
pressure, mm Hg

134.5 (14.9) 121.5 (14.4) −10.3 (12.1) 133.4 (13.5) 131.0 (79.6) −9.1 (10.2) 0.513

Diastolic blood 
pressure, mm Hg

79.2 (11.8) 76.0 (8.7) −3.4 (15.6) 78.6 (12.2) 74.2 (9.9) −3.0 (17.4) 0.993

High density 
lipoprotein, mmol/L

1.23 (0.31) 1.59 (0.36) 32.4 (20.2) 1.17 (0.29) 1.57 (0.40) 35.3 (26.3) 0.747

Low density 
lipoprotein, mmol/L

3.43 (0.85) 2.56 (0.69) −22.4 (19.5) 3.16 (0.96) 2.49 (0.68) −16.7 (26.0) 0.210

Cholesterol, mmol/L 5.16 (1.06) 4.34 (1.00) −24.5 (30.0) 4.83 (1.14) 4.22 (0.73) −8.4 (19.7) 0.017
Triglycerides, mmol/L 1.74 (0.89) 0.97 (0.33) −38.2 (25.4) 1.77 (0.94) 1.04 (0.50) −33.7 (29.7) 0.416

Values displayed as mean (± standard deviation). mm Hg, millmeters of mercury; mmol/L, millimoles per liter
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to the type of PA and individualized regarding intensity, 
duration and frequency. Modification of the PAP 
coupled with reinforcement of general information at 
the three follow-up time points however were conducted 
by nurses and dieticians at the surgical out-patient 
clinic. Physical therapists are applied clinical exercise 
physiologists who maximize people’s capacity to 
develop, maintain and restore movement and functional 
capacity across the life cycle (World Confederation for 
Physical Therapy, 2020). In the present study, the 
patients did not have access to physical therapists 
throughout the postoperative year. Further studies are 
needed to establish whether the outcomes of use of the 
PAP would have been substantially superior if physical 
therapists conducted the follow-ups along the care 
continuum.

The PAP was originally designed to be readily imple
mented in clinical practice. There are several alternatives 
regarding types of PA and exercise to prescribe; one type 
does not fit all. That people overestimate their PA and 
exercise levels have been well established; this is also true 
for patients with obesity (Lee, Macfarlane, Lam, and 
Stewart, 2011). In addition, patients who are obese can 
be challenged to identify an appropriate PA level, thus 
need qualified guidance and support (Wiklund, Olsén, 
Olbers, and Willén, 2014; Wiklund, Olsén, and Willén, 
2011). Individualized advice therefore is critical to 
increase adherence and to minimize side effects of the 
training such as musculoskeletal strains and injuries.

There is growing evidence supporting the essential 
role of PA and exercise after bariatric surgery. However, 
questions remain for this cohort regarding how to pre
scribe exercise and monitor PA, and how and when 
physical conditioning, muscle strength, fat and fat-free 
mass, and bone mineral density should be assessed 
(Hansen et al., 2020). In the present trial, PA and exer
cise were assessed in two ways: two simple questions and 
completing the IPAQ. The questions in the IPAQ cover 
a range of physical activities and exercises which enabled 
the research team to calculate METs. The patients 
reported having some challenges responding to the 
questions. The three intensity levels, low/moderate/ 
high, must be answered with respect to both duration 
(in minutes) and number of sessions per week. 
Difficulties in completing the IPAQ have been reported 
previously (Wiklund, Olsén, Olbers, and Cider, 2014). 
In one systematic review (Lee, Macfarlane, Lam, and 
Stewart, 2011) regarding the validity of the IPAQ, the 
investigators reported that the IPAQ overestimated 
activity levels when compared with an objective mea
sure, by an average of 84% and that the correlation 
between the score on the IPAQ and objective measure 
of PA was generally lower than the acceptable standard. 

These findings were confirmed by investigators in 
another study in which the IPAQ scores for activity 
measures reflected substantial over-reporting of PA 
and under-reporting of sedentary behavior, compared 
to objective, accelerometer-derived measures (Celis- 
Morales et al., 2012).

There are several strengths of our study. All patients 
underwent surgery at the same clinic and received the 
same clinical care before, during and after surgery. They 
were also followed according to established guidelines.

There are also potential limitations. Although we 
evaluated the intervention effects using objective clinical 
and laboratory measurements performed at the hospital 
during follow-up visits, subjective assessment tools were 
used for PA and exercise. These two related question
naires were not returned as consistently as expected. 
Therefore, we had limited results for the outcome mea
sures that depended on responses in the questionnaires. 
Less than half of the participants in both groups com
pleted the PA questionnaire across the four time points. 
In addition, because patients did not respond to the 
IPAQ as completely as expected, the volume of data 
was further reduced. Both issues may contribute to 
bias and lowered confidence in the validity of the results. 
However, only a minimal number of participants failed 
to complete the follow-up sessions at the clinic yielding 
a low drop-out rate to the follow-ups collected at the 
hospital (Figure 1). As several statistical analyses were 
carried out and no adjustment was made to correct for 
multiple comparisons, there is a risk that the effects have 
been misinterpreted. We performed two power analyses 
to estimate the sample size, a difference of 50 minutes in 
PA per week or 4 kg in body weight. However, such 
calculations can be arbitrary running the risk of over – 
or under-estimation. Another limitation is that the 
patients were not followed postoperatively by 
a physical therapist who has exercise physiology knowl
edge and with practice and experience working with 
patients who are obese. In addition, because we intended 
to evaluate the impact of PAP only, adherence was not 
monitored or tracked. Doing so could have identified 
another variable influencing the study’s findings. Thus, 
whether and to what degree patients followed instruc
tions cannot be confirmed.

In conclusion, written and verbal instructions about 
PA and exercise along with a PAP administered to 
patients by physical therapists at discharge after bar
iatric surgery and followed up three times over the first 
postoperative year by nurses or dieticians appear to 
increase PA. However, although PAP may be a useful 
tool in the postoperative management of patients after 
bariatric surgery, its impact may be sub-optimal with
out having physical therapists participate in patients’ 
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long-term rehabilitation. Physical therapists warrant 
being included in the postoperative team in the care 
of patients after bariatric surgery over the long term to 
maximize their return to their activities of daily living 
and return to work. Finally, objective rather than sub
jective measures of PA and exercise are warranted to 
optimize the validity of the exercise data. Further 
studies are needed to confirm these hypotheses, 
thereby maximizing the utility of the PAP in patients 
after bariatric surgery and perhaps other patient 
cohorts.
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