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Abstract
Background The purpose of this study is to register the num-
ber of steps taken during the first postoperative week by pa-
tients who underwent laparoscopic Roux-en-Y gastric bypass
surgery (LRYGB) and evaluate whether goals for steps taken
per day could affect the patients’ physical activity level, time
to first flatus and stool, days at hospital, and recovery.
Methods Fifty-five patients undergoing LRYGB surgery car-
ried a step counter on the first postoperative week and record-
ed the number of steps taken. They also registered hours spent
sitting, lying down and sleeping, assessed their level of recov-
ery, and noted the first day of flatus and defecation. The inter-
vention group was informed to try to reach a daily goal re-
garding the number of steps to be taken.
Results The patients took 2000–3000 steps/day on the first
postoperative days. There were significant differences be-
tween the groups in numbers of steps taken in favor of the
intervention group on four of the postoperative days. The
patients in the intervention group found that the goals were
set at the right level, except for the second day, where they
thought 1300 steps were too few. There were no significant
differences between the groups in the mean time spent sitting

or lying. Neither were there any differences in time for first
flatus, stool, days at hospital, nor degree of recovery.
Conclusions Goals set for steps taken per day increase the
amount of steps walked in patients undergoing gastric bypass
surgery. Step counters and predefined goals can be used to
facilitate mobilization after obesity surgery.
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recovery

Background

Bariatric surgery is associated with long-term weight loss, a
lower risk of disease, and decreased overall mortality [1, 2],
although the benefits should still be weighed against the risk
of complications. The overall mortality in the first 30 days
after bariatric surgery is low, and major complications affect
approximately 1–2 % of people operated [3–5].

Due to tradition, patients undergoing major abdominal sur-
gery have been mostly bedridden in the immediate postoper-
ative phase [6–8]. This prolonged bed rest combined with
physical inactivity causes co-morbidity related to reduced
muscle mass and lung volumes and impaired heart function,
and the costs of the consequences are high [6–11]. Another
clinically often emphasized consequence of bedrest and im-
mobilization is prolonged postoperative ileus. However, evi-
dence is missing concerning the link between early ambula-
tion with recovery of bowel function passing flatus/stool and
having bowel movements [12, 13]. Nowadays, the time in bed
is still considerable but has been reduced due to increased
awareness of the risks related to immobilization and routine
of thrombosis prophylaxis. A larger proportion of patients also
undergo laparoscopic or minimal invasive surgery with small-
er impact on respiratory function, lower risk of postoperative
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complications, and less postoperative pain [14, 15]. Early and
frequent physical activity after abdominal surgery is one of
several important factors evaluated in clinical pathways to
promote a speedy recovery, shorten the period of care, and
reduce costs [16–18]. In addition, no disadvantages have been
found [16–18].

Step count devices have recently become a common tool to
measure and increase the level of physical activity [19]. Using
targets/goals in combination with the registration of number of
steps has also been shown to increase the number of steps over
registration of the results only [20]. The goals must be chal-
lenging but cannot exceed the person’s capacity. There is a
linear relationship between the degree of goal setting and
achievement, and a factor for success to increase physical
activity is to set goals for steps taken [19, 21] Use of individual
goals after laparoscopic cholecystectomy has previously been
shown to have an impact on women’s recovery [22].

There is currently limited knowledge of the number of
steps that patients walk during the first week after LRYGB
surgery and whether a goal for steps taken per day increases
the amount of physical activity. Knowledge is also lacking on
how much time during which the patients are inactive in the
first week after surgery. The aim of this study was therefore to
register the number of steps taken during the first postopera-
tive week by patients who underwent an LRYGB and to eval-
uate whether a well-defined goal of steps to take per day could
affect the patients’ level of physical activity, time of first flatus
and stool, days at hospital, and postoperative recovery.

Method

This randomized controlled trial included adult patients
(>18 years) undergoing laparoscopic Roux-en-Y gastric by-
pass surgery (LRYGB) at a university hospital in Sweden.
Exclusion criteria were the following: previous bariatric sur-
gery, difficulties walking or using walking aids, and patients
unable to use Swedish in speech and writing. Of 78 patients
assessed for eligibility, 66 patients were randomized. A strict
randomization was not performed as it was not possible to
separate patients from the two groups postoperatively, and if
not separated, there was a risk of interference on the part of the
intervention group to the registration group. Patients who
underwent surgery the same week were therefore randomized
to either the intervention or registration group. Opaque, sealed
envelopes were drawn by an independent person who did not
have knowledge of the number of patients/ week or which
patients were scheduled each week. In addition, the coordina-
tor who planned the operation schedule had no knowledge of
the randomization.

Before surgery, all patients received written information on
the importance of being active postoperatively and received
standard care according to current treatment programs. All

patients in the intervention group and the registration group
wore a step counter (SILVA, Ex3 Plus) throughout their wak-
ing hours each day for a week starting the day after surgery.

This step counter contains a 3D sensor to detect movement
by using three axes: X, Y, and Z. Depending on how the patient
moves, the step counter assesses movements using the three
axes at the same time. It also contains software to interpret the
movement and force and filters unwanted data. The step coun-
ter was worn around the neck, as this has been found to give
accurate data in a population of obese women [23].

All patients were asked to note the number of steps walked
in the activity diary (primary outcome) and how many hours
they had been sitting, lying, or sleeping in the past 24 h, every
evening during the first week after surgery. First flatulence,
first stool, and number of days at the hospital were noted in the
diary. On the seventh day, a self-assessed questionnaire on
general postoperative recovery was included, BPostoperative
Recovery Profile^ (PRP) [24]. This questionnaire is short and
covering five dimensions of recovery (physical symptoms,
physical functions, psychological, social, and activity) [24].
The included items are statements which patients rate on a
four-point scale: none, mild, moderate, and severe, and lower
total rating corresponds to a higher degree of recovery.

The intervention group also received goals for the number
of steps to achieve and exceed each day. The goal was grad-
ually increased: day 1: 1000 steps; day 2: 1300 steps; day 3:
1600 steps; day 4: 2000 steps; day 5: 3000 steps; day 6: 4000
steps; day 7: >4000 steps. The targets were based on clinical
experience and the results in a pilot study of five patients
undergoing LRYGBwho noted the number of steps for 1week
postoperatively. The intervention group also registered wheth-
er they experienced the day’s goal (number of steps) as being
too high, just right, too low, or much too low.

Statistics and Ethics

The sample size calculation was based on the difference in the
number of steps. Twenty patients were needed in each group
to detect a difference of 250 steps between groups with 80 %
power at a significance level of 5 % based on the results of the
results of the pilot study. To compensate for dropouts and
possible technical problems with accelerometers, we aimed
to include approximately 30 patients/group.

SPSS version 22.0 was used for the statistical analyses. To
present the results, mean and standard deviation or standard
error of the mean was used for continuous variables and me-
dian and minimum/maximum or number of patients for cate-
gorical variables. ANOVA, t test, and Mann–Whitney U test
were used for comparisons between the two groups.
Wilcoxon’s sign rank test was used for analyses within the
two groups. Significance tests were two-sided and conducted
at the 5 % significance level.
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The patients received written and verbal information, and
informed consent was obtained from all participants included
in the trial. The Regional Ethical Review Board of Gothen-
burg, Sweden approved the study (Reg no. 2012-12-20). The
trial was registered in the national register of research, FoU, in
Sweden, no. 91721.

Results

Of the 66 patients randomized, 55 were included in the final
analysis (see Fig. 1). No significant differences were observed
between the patients who fulfilled the exclusion criteria or
who dropped out when compared to those who participated.
Table 1 provides descriptive data for the 55 patients. No sig-
nificant differences were seen between the groups before
surgery.

The number of steps walked and the goal given for each
day are shown in Table 2. There was an overall difference
between the groups (ANOVA, p<0.001). There were signifi-
cant differences between the groups in number of steps taken
during four of the days (days 2, 5, 6, and 7) in the first post-
operative week (p<0.05). The proportion of patients in the
intervention group who managed to reach the goal was

>60 % during the week and, on the first two postoperative
days, 79 and 93 % of those patients fulfilled the goal.

The patients in the intervention group found the goals to be
set at the right level except for the second day, where they
thought that 1300 steps were too few.

The mean times spent sitting or lying during the first post-
operative week are presented in Fig. 2. There were no signif-
icant differences between the groups. Neither were there any
differences in time to first flatus and stool nor days at hospital
(Table 1).

Recovery after surgery measured by PRP [24] was similar
in the two groups on the seventh day after surgery: interven-
tion group in median (min–max) 110.5 units (99–134) and
registration group 111.0 units (62–120) (lower figures indicate
a higher degree of recovery).

No side effects of the intervention were recorded.

Discussion

The results of this study indicate that goals set for steps taken
per day increase the amount of steps walked among patients
undergoing gastric bypass surgery. The intervention group
took a significantly higher number of steps on postoperative
days 2, 5, 6, and 7. There was no significant difference be-
tween the groups on the first postoperative day even though
there was a difference of 494 steps taken (Table 2). This is
probably due to a type II error while larger group would have
been needed to reach statistical significance. The largest dif-
ferences between the groups, 1200–1300 steps, were seen on
the last days of the recording. This can be interpreted such that
the goals set made it easier for the patients to be more active
after returning home from the hospital. There is always a risk
that patients are afraid of being active postoperatively, and it is
a challenge to convince them and their relatives of the oppo-
site and encourage them to walk and be as active as possible.
Obesity itself often limits the ability to be physically active as
to walk and run [25]. In this trial, the patients did not rate their

Table 2 Number of steps taken during the first postoperative week in the intervention and the registration group. Mean (±SD)

Goal Intervention group, n=30 Registration group, n=25 p value between groups

Day 1, no steps 1000 2337 (1647)*** 1843 (1407)* 0.345

Day 2, no steps 1300 3678 (2143)*** 2536 (1608)** 0.028

Day 3, no steps 1600 2703 (1931)** 2758 (1922)* 0.906

Day 4, no steps 2000 2989 (2386)* 3345 (3239)** 0.452

Day 5, no steps 3000 4032 (1634)** 2832 (2923) 0.033

Day 6, no steps 4000 4456 (2060) 3136 (2501) 0.036

Day 7, no steps >4000 5217 (2086)** 3915 (3145) 0.047

*p<0.05 compared to goal in the intervention group; **p<0.01 compared to goal in the intervention group; ***p<0.001 compared to goal in the
intervention group

Table 1 Demographic data and postoperative time at hospital, time of
first flatus, and time of first stool. N or mean (±SD)

Intervention group,
n=30

Registration group,
n=25

Sex, male/female 14/16 11/14

Age, years 39.9 (11.7) 44.6 (12.9)

Weight, kg 123.8 (15,2) 133.7 (31.3)

BMI, kg/m2 45,2 (8.0) 42.0 (3.4)

Days at hospital, n 1.9 (0.4) 1.9 (0.7)

First flatus, day 1.4 (1.0) 1.5 (1.5)

Fist stool, day 3.3 (1.6) 3.4 (1.6)
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preoperative activity level and it is possible that differences in
preoperative physical activity level may have affected the re-
sults. However, no side effects of the intervention were ob-
served, and this information can be valuable in the work to
encourage patients to be more active in the postoperative
phase.

The patients in the intervention group exceeded the goal of
the number of steps taken per day during all the days of the
week, except on the sixth day. The number of steps increased
less during the first postoperative days than at the end of the
week. The rapid escalation that occurred in order to reach the
goal during the last days in the week may explain this, but on
the other hand, the goal of the number of steps to be taken was
based on the results from patients in a pilot study. The results
in the main trial indicate that the patients in this group walked
more. It was thus interesting to analyze how the patients ex-
perienced the goals that were set. In median, they thought the
goals were neither too high nor too low, except for the second
day when they thought it was too low. In future trials, even
higher goals may be set to further increase activity. An idea is
also to set a reachable goal but to tell the patients not only to
reach that goal but to try to take as many steps as possible.

There is no evidence that mobilization accelerates recovery
in bowel function after surgery [12, 13]. To our knowledge,
there is only one trial evaluating the effect of mobilization on
postoperative ileus after laparotomy [13]. In the trial, they
conclude that ambulation, as a means to help resolve postop-
erative ileus, may be more perceived than real [13]. In con-
trast, there are trials where a concurrence between immobili-
zation and decreased bowel function is proven [26, 27]. Even
though the patients in the intervention group walked more
than the patients in the registration group, this had no impact

on postoperative recovery, first flatus, stool, or days at hospi-
tal. An interpretation is that increased activity does not have
any impact on these outcomes, but other factors may also have
influenced the results as differences in medication or nutrition.
These variables were not registered in this trial which is an-
other limitation of the study.

In previous trials of effects of fast-track programs, includ-
ing intensive mobilization in patients undergoing upper open
abdominal surgery, there are significant differences between
groups participating and not participating in the concept [17].
However, the concepts include several other factors that may
also have an impact on the outcome. The results of our study
do not show any significant differences, but it is possible that
higher goals andmore steps could have an impact on recovery,
bowel function, and time at hospital. It is also possible that the
increased activity may have had an impact on other functions
not evaluated in this trial as recovery of respiratory function
and lower decrease in muscle mass.

The differences in the number of steps did not influence the
patients’ inactive time, i.e., time spent sitting and lying with-
out sleeping. The registration of time is less reliable, however,
as the patients estimated the time, in contrast to the number of
steps taken, which was registered by the step counter. A lim-
itation of the study is the lack of objective and reliable regis-
trations of time spent sitting or lying or time to first flatus and
stool. It is possible to register activity with different tools worn
around the arm or leg. We did not have access to this type of
equipment when this study was undertaken, but new, easy,
useable, and cheap testers that are being developed can be
used in future clinical trials.

Step counters have been shown in a meta-analysis to have a
positive effect on the increase of physical activity in

Fig. 2 Mean time spent sitting or
lying the first postoperative week.
No significant differences were
seen between the groups
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intervention studies [20]. Factors that have been identified to
improve the likelihood of a successful outcome in people
using step counters to increase their physical activity level
are goals, registering the number of steps taken and wearing
step counters, where goal setting has the greatest impact on
steps taken [20]. For instance, one study has found a correla-
tion between setting a goal for the number of steps to take per
day and the actual number of steps taken [28].

Based on the knowledge that simply wearing a step counter
can influence the number of steps taken, another limitation in
the study is the fact that the patients in the registration group
also wore step counters and noted the results daily. This could
have been avoided by using blinded step counters. There is
also a possibility that the patients shook the step counter to
show a greater number of steps, which is a source of uncer-
tainty in all step counters.

In conclusion, goals set for steps to take per day increase
the amount of steps walked in patients undergoing gastric
bypass surgery. Step counters and predefined goals can be
used to facilitate mobilization after obesity surgery.
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