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Abstract

Purpose: The purpose of this study was to determine the
effect on sleep duration, pain level, first flatus and
defecation time, and discharge of a mobilization program
administered under nurse supervision and monitoring
following open cholecystectomy.

Materials and Methods: This experimental study was
petformed in February-August 2019 in the general surgery
clinic of a public hospital. Considering the possibility of
data loss, 68 patients meeting the research criteria were
included. Two patients from the experimental group and
two from the control group subsequently dropped out, and
the study was finally completed with 64 patients. Data were
collected using a patient description form, a Visual
Analogue Scale, and a walking chart on which pedometer
output was recorded.

Results: Length of hospitalization was shorter, first flatus
and defecation time occurred earlier, and walking distances
were longer in the experimental group compared to the
control group. No difference was determined between the
groups in terms of amount of drainage, or times to
spontaneous urination. It was determined that the pain
levels in the control were lower than those in the
experimental group on postoperative day 1, and sleep
durations on postoperative days 2 and 3 were significantly
longer.

Conclusion: Earlier first flatus, defecation time, and
discharge, and significantly longer walking distances, were
determined in the experimental group compared to the
control group. However, the mobilization program had no
effect on sleep duration or pain levels.

Keywords: Cholecystectomy, postop mobilization,
nursing care

Oz

Amag: Bu calisma acik kolesistektomi sonrast hastalara
hemsire gbzetimi ve denetiminde uygulanan mobilizasyon
programinin uyku stiresi, agr1 diizeyi, ilk flatus, gayta ¢ikist
ve taburculuk Uzerine etkisinin belitlenmesi amaciyla
yapild1.

Gere¢ Yontem: Deneysel tipteki calisma bir devlet
hastanesinin genel cerrahi kliniginde Subat-Agustos 2019
tarihleri arasinda yapildi. Veri kaybt olasihigt géz 6niine
alindiginda, arastirma kriterlerini kargtlayan 68 hasta
calismaya dahil edildi. Calisma siiresince iki hasta deney
grubundan iki hasta kontrol grubundan ¢tkarildi ve ¢alisma
64 hastayla tamamlandi. Veriler hasta taniim formu,
postoperatif izlem cizelgesi, Gorsel kiyaslama 6lgegi,
pedometre ¢iktilarinin kaydedildigi yirime cizelgesi ile
toplandt.

Bulgular: Deney grubu hastalarin, kontrol grubuna gére
hastanede yatus stirelerinin kisa, gaz ve gaita ¢ikis saatlerinin
daha erken, yiiriime mesafelerinin ise uzun oldugu, dren
geleni ve spontan idrara ¢ikis zamanlart acisindan iki grup
arasinda fark olmadigs saptand:. Kontrol grubunun postop
1. giin agr dizeylerinin anlamlh diizeyde daha dusik,
postop 2 ve 3. glinde ise fark olmadigs, uyku siireleri ise,
postop 1. ve 2. giinde kontrol grubunun deney grubundan
daha yiiksek oldugu belirlendi.

Sonug: Deney grubu hastalarin ilk gaz ve gayta cikiglarinin,
taburculuklarin kontrol gruba gére erken oldugu, yiriime
mesafelerinin anlamh sekilde uzun oldugu saptandi. Buna
ragmen mobilizasyon programinin uyku sireleri ve agri
diizeylerine etkisi olmadig belirlendi.

Anahtar kelimeler: Kolesistektomi, postop mobilizasyon,
hemsirelik bakimi
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INTRODUCTION

The current approach to treatment and care in
surgery, and evidence-based procedures, are known
to be capable of accelerating healing and reducing
surgery-related mortality. One  evidence-based
application emerging in that context is the Enhanced
Recovery After Surgery (ERAS) pathway developed
by the ERAS Society, also known as the Fast Track
Surgery (FTS) protocol!. The ERAS protocol may be
defined as facilitating discharge in the shortest time
possible by preventing surgery-related trauma,
psychological problems and organ function disorders
emerging during the surgical process, standardizing
the process, and providing optimal treatment and
care?. The basic aim of the protocol is to reduce
patients’ surgical stress reactions, postoperative
morbidity and mortality, and length of hospital stay,
and to positively impact on patients’ surgery-related
perceptions. Approximately 20 care components
affecting duration of care and postoperative
complications have been shown in the ERAS
protocol*®. One of these 20 care components is eatly
mobilization. This is defined as encouraging the
patient to stand as soon as possible after surgery, and
out-of-bed activities. Early mobilization is important
in terms of preventing respiratory system
complications such as pneumonia and atelectasis,
vascular complications such as thrombophlebitis,
gastrointestinal complications such as distension, and
urinary system complications such as urine
retention”, Various different early mobilization
protocols have been used in studies employing the
ERAS pathway. However, some are very short
(mobilization in the 15 min postoperatively), while
others are deficient or not specific to postoperative
status (6 h a day 2 h after bed on postoperative 0)*11,

Postoperative mobilization is an independent, non-
invasive intervention requiring knowledge and skill
on the part of nurses’. The timing of postoperative
mobilization, depending on the type and the distance
to be walked depending on the number of days since
the operation, can both be standardized. The purpose
of this study was therefore to determine the effect on
sleep duration, pain levels, and time to first flatus,
defecation time, and discharge of a mobilization
program  applied to  patients undergoing
cholecystectomy surgery. Research hypothesis for
the study was as follows;

H1: Patients scheduled for the mobilization program
will have longer sleep durations than those not
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enrolled in the program.

H2: Patients scheduled for the mobilization program
will have lower pain levels than those not enrolled in
the program.

H3: First flatus will be earlier in patients scheduled
for the mobilization program than those not enrolled
in the program.

H4: Defecation times will be earlier in patients
scheduled for the mobilization program than those
not enrolled in the program.

H5: Time to mobilization will be shorter in patients
scheduled for the mobilization program than those
not enrolled in the program.

MATERIALS AND METHODS

This experimental-type research was carried out in
February-August 2019 in a public hospital, Turkey.
The general surgery clinic where the study was
performed has a 24-bed capacity, with eight nurses
and four surgeons. Tuesday and thursday are the day
of surgery. Open cholecystectomy patients are started
on oral nutrition 6 h after surgery, and are discharged
on postoperative day 2 or 3, depending on their
general condition.

The population of the study consisted of 102 patients
who underwent open cholecystectomy during the
data collection process. Power analysis was applied
to determine the minimum sample size within the
population. This was calculated as 62 patients, 31
experimental and 31 control. Considering the
possibility of data loss, 68 patients (34 experimental,
34 control) were included. Two patients from the
experimental group and two from the control group
subsequently dropped out, and the study was finally
completed with 64 patients. In order to avoid any
bias, the first 34 reached were enrolled as the
experimental group and the second 34 as the control

group.

Inclusion criteria were to be aged 18 and over,

willingness to participate, absence of
cardiopulmonary problems, absence of
communication problems, absence of psychiatric
problems, and  absence of  movement

dysfunction/restriction in the postoperative period
and giving written informed consent to participate in
the study. Exclusion criteria from the study; were to
have articular or connective tissue disease affecting
normal activities, with cognitive or psychological
problems restricting collaboration, with blood loss
exceeding 500 ml in the first 24 h after surgery and
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with severe cardiopulmonary dysfunction.

Ethical approval for the study was granted by the
Kirklareli University ethical committee (Decision
Date:  03.01.2019; Issue: 2018-SBEK-09) and
institutional permission was obtained from the
hospital where the research was conducted.
Enrolment in the research was based on the principle
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of voluntary participation. Before data collection
began, patients were informed about the type and aim
of the research, the application procedure, and their
rights within the scope of that procedure, and were
asked to sign voluntary consent forms. During the
study, the Helsinki Declaration 2008 principles were
followed.

Table 1. Comparison of patients’ descriptive characteristics (n=64)

Descriptive characteristics Experimental group Control group
(n=32) n (%) (n=32) n (%) x* p
Sex Female 19 (59.4) 15 (46.9) 1.004 0.316
Male 13 (40.6) 17 (53.1)
Age group (years) < 40 years 7 (21.9) 6 (18.8)
41-65 years 22 (68.8) 20 (62.5) 1.172 0.557
Over 65 years 3 (9.4 6 (18.8)
BMI (kg/m?) Underweight 1(3.1) 0
Normal 21 (65.6) 17 (53.1) 2.737 0.434
Overweight 7 (21.9) 12 (37.5)
Obese 3094 3094
Marital status Married 29 (90.6) 31 (96.9) 1.067 0.306
Single 3(9.4) 1(3.1)
Education level Literate 2 (6.3 6 (18.8)
Primary school 5 (15.6) 10 (31.3) 2.667 0.446
Middle school 4(12.5) 6 (18.8)
High school 15 (46.9) 5 (15.6)
University 6(18.8) 5 (15.6)
ASA classification | 1 24 (75.0) 21 (65.6)
2 7 (21.9) 10 (31.3) 0.729 0.694
3 13.1) 1.1
Smoking status Smoker 18 (56.3) 19 (59.4) 0.104 0.949
Ex-smoker 7(21.9) 7(21.9)
Never smoked 7 (21.9) 6 (18.8)
Previous history of | Yes 6 (18.8) 8 (25) 0.366 0.763
surgery None 26 (81.3) 24(75)
Vomiting Yes 3(9.4) 2 (6.3) 0.217 1
No 29 (90.6) 30 (93.8)
Abdominal Yes 6 (18.8) 7 (21.9) 0.097 1
distension No 26 (81.3) 25 (78.1)
BMI (Body mass index), ASA (American Society of Anesthesiologists) P = P values; x> = Pearson Chi-square test
Table 2. Preoperative night-time sleep, and urination and defecation frequencies
Experimental Control Test Significance
t P
Duration of night-time sleep 5.03 5.28 =774 0.442
Frequency of urination 6.71 6.75 -090 0.929
Frequency of defecation 2.84 2.5 1.707 0.093

P = P values; t = Independent groups t test

Study groups
Experimental Group

Patients enrolled in the experimental group, and their
relatives, were informed in person, the day prior to

surgery, over approximately 30-45 min, about the
importance of postoperative mobilization, daily
walking times, and pedometer use. Patients left their
beds at the 7% hour postoperatively on average, and
were mobilized in their rooms. A walking program
was applied under the supervision of a researcher
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nurse, from the first postoperative day onward. In
this program, the distance to be walked was a total
250-500 meters on postoperative day 1, 500-1500
meters on day 2, and 1500-3500 meters on day 3213,
A distance between the given daily values was
specified, together with the patient, taking individual
and functional differences into account. The
specified distance was divided into five periods over
the day in question, and patients were asked to walk
with a pedometer.

Pedometer outputs were recorded onto walking
charts by a nurse every day at 22:00 hours. Level of
consciousness, vital findings, and the amount of fluid
emerging from the drain were checked 5 min before
mobilization. If no problems were encountered,
patients were caused to stand erect for 1-3 min.
Depending on their ability to stand, and also
considering dizziness, respiratory difficulty, and other
symptoms, patients were asked to start walking once
they felt well enough.
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Control group

Patients enrolled in the control group, and their
relatives, were informed in person, the day prior to
surgery, over approximately 30-45 min, about the
importance of postoperative mobilization, and
pedometer use. Patients left their beds at the 7th hour
postoperatively on average, and were mobilized in
their rooms. They were informed of the need to carry
a pedometer on postoperative days 1, 2, and 3. This
reminder was issued every day, and pedometer
outputs were recorded onto walking charts by a nurse
at 22:00 hours. Level of consciousness, vital findings,
and the amount of fluid emerging from the drain
were checked 5 min before mobilization. If no
problems were encountered, patients were made to
stand erect for 1-3 min. Depending on their ability to
stand, and also considering dizziness, respiratory
difficulty, and other symptoms, patients were asked
to start walking once they felt well enough. However,
in contrast to the experimental group, no walking
distances or periods were determined by the
researcher nurse.

Table 3. Differences between postoperative pain levels, drain output, times to first urine, flatus and defecation

time, lengths of hospitalization, and times to discharge

Experimental Control t p
Pain postoperative 0 6.5313%1.58591 6.2813 £1.83574 .583 0.431
Postoperative 1 5.5313%+1.58 5.3125%1.17604 .547 0.019
Postoperative 2 2.8438+1.08 3.0313%£1.14960 -.672 0.504
Postoperative 3 2.4375+071 2.50004.80322 -.329 0.744
Night-time sleep z p
Postoperative 0 4.0625+1.162 3.875£1.362 -649 0.516
Postoperative 1 4.906+1.328 5.625+1.070 -1.966 0.049
Postoperative 2 5.750+0.803 6.531%0. 803 -4.110 0.000
Postoperative 3 6.094%.734 6.219%0. 879 - 720 0.471
Total length of hospital stay 5.469%.507 5.875%.336 -3.434 0.001
Length of stay after surgery 2.375%+ 491 2.781%.420 -3.265 0.001
Drain output 249.375+93.392 303.125 £91.526 -.308 0.758
Time to first urine 80.781£18.756 82.812% 20.671 -.338 0.736
Time to first flatus 22.937+8.084 27.781£5.779 -2.757 0.008
Time to first defecation 25.937+11.033 39.906+10.196 -4.356 0.000
P = P values; t = Independent groups t test; Z= Mann Whitney U test *p < 0.05; tp < 0.01
Table 4. Walking distances in the experimental and control groups

Walking Distances Experimental Control Y4 P
Postoperative 0 21.312%8.61 17.875%5.67 -1.602 0.109
Postoperative 1 327.6250%72.57 164.5313+48.74 -6.849 0.000
Postoperative 2 1377.284£256.91 465.8125+193.52 -6.876 0.000
Postoperative 3 3391.59+330.40 629.3438%236.45 -60.875 0.000

P = P values; Z= Mann Whitney U test, {p < 0.01
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Data collection tools
Patient description form

This form recorded sociodemographic variables such
as patients’ age, sex, education level, BMI (Body mass
index) and American Society of Anesthesiologists
(ASA) classification, and pre-operative sleep duration
and urine and defecation production.

Postoperative monitoring chart

This form, produced by the researchers based on the
previous literature, evaluated postoperative nausea-
vomiting, abdominal distension, time to first flatus,
oral intake time, time of spontaneous urination,
night-time sleep, and pain. The form also contained
total and postoperative hospital stays 1413,

Visual Analogue Scale (VAS)

Preoperative pain was measured using the VAS.
Patients indicated the point on a 10-cm line that most
closely corresponded to their own pain, with one end
indicating no pain and the other end indicating the
worst possible pain. Measurement of severity of pain
using the VAS is reported to be more sensitive and
reliable than other one-dimensional scales!®!7.

Pedometer

Experimental group patients used a pedometer
provided by the reseatrchers in order to measure daily
walking distances. Pedometers are small and easy to
operate, and are capable of measuring the number of
steps taken, distance walked, and time taken. They are
generally attached to the waist, and contain a lever
attached to a horizontal spring that bounces with the
vertical acceleration of the hips during walking.
Pedometers designed to determine vertical motion
logically also determine the number of steps taken.
The device output can be easily established as the
number of motions representing one pace!®.

Walking chart

This is the chart on which the walking distance,
measured in meters and read on the pedometer, was
recorded at the end of each day (22:00 hours). The
chart was drawn up and pedometer outputs were
recorded onto the chart by the researchers.

Statistical analysis

All analyses were performed using the IBM SPSS
Statistics Version 22.0 statistical software package. In
addition to descriptive statistical methods, Chi-
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Square test statistic was used to compare categorical
data between the two groups. Independent samples t
test was used with normal distributed continous data
and MannWhitney U test was used with not normal
distributed continous data

RESULTS

Sixty-four patients were enrolled in this study of the
effects on sleep duration, pain levels, time to first
flatus and first defecation, and discharge of a
mobilization program applied following open
cholecystectomy, 32 in the experimental group and
32 in the control group. Women constituted 59.4%
of the experimental group and 46.9% of the control
group. More than half the patients were in the 41-65
age range and were normal weight, and the majority
were educated to high school level. Analysis revealed
that 90.6% of the experimental group and 96.9% of
the control group were married, more than half the
sample smoked, and 75% were ASA class 1. A large
proportion of our patients reported undergoing
surgery for the first time. Vomiting occurred in 9.4%
and 6.3% of the experimental and control groups,
respectively, following surgery, and abdominal
distension in 18.8% and 21.9%. No significant
differences were determined between the two groups
in terms of these variables (Table 1). No significant
differences were determined between the two groups
in terms of sleep duration or frequency of urination
and defecation (Table 2).

Postoperative day 1 pain levels were significantly
lower in the control group, but no difference was
observed between the groups on days 2 and 3.
However, duration of sleep was significantly higher
in the control group on postoperative days 1 and 2
compared to the experimental group. Total lengths of
hospital stay were 5.469%0.507 days in the
experimental group and 5.875+0.336 days in the
control group. Lengths of stay after surgery were
2.375£0.491 in the experimental group and
2.781£0.420 days in the control group. Both total
length of hospital stay and postoperative lengths of
stay were significantly shorter in the experimental
group than in the control group. In the experimental
group, mean time to first flatus 22.937£8.084 h, and
time to first defecation was 25.937%£11.033 h,
compared to 27.781+5.779 h and 39.906£10.196 h,
respectively, in the control group, and the differences
were statistically significant. No difference was
observed between the experimental and control
groups in terms of drain outputs and times to
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spontaneous urination following Foley catheter
removal (Table 3).

the

on

Mean postoperative walking distances in
experimental group were 21.312%8.61 meters
postoperative day 0, 327.6250%72.57 meters
postoperative  day 1, 1377.28%£256.91 on
postoperative day 2, and 3391.59+330.40 on
postoperative day 3. The comparable distances in the
control group were 17.87525.67, 164.5313148.74,
465.8125£193.52, and 629.3438£236.45 meters,
respectively. Differences were determined between
the two groups on postoperative days 1, 2, and 3, with
the experimental group patients walking significantly
greater distances on these days (Table 4).

on

DISCUSSION

Although early postoperative mobilization is one of
the most important components of the ERAS
protocol, the traditional belief was that abdominal
surgery leads to greater trauma, and that patients
require bed rest after surgery!®. However, this belief
has been altered by new evidence showing that eatly
postoperative mobilization and exercise!® has a
positive effect on healing!>. No difference was
determined in the present study, performed to
determine the effect of a mobilization program
applied following open cholecystectomy, between the
experimental and control group patients in terms of
variables capable of affecting mobilization, such as
age, sex, education level, ASA classification, and
BMI. This is an important point in terms of the
reliability of this study. Early ambulation and
continuing to walk in the subsequent period have
been reported to significantly reduce the incidence of
gastrointestinal system (GIS) disturbance!. In the
present study, postoperative first flatus and
defecation occurred eatlier in the experimental group
than in the control group. Similarly, Ni et al. reported
that first flatus occurred earlier in an early ambulation
group compared to the control group!*, while Kibler
et al. reported that early ambulation reduced
postoperative ileus by 37%!5. Similar findings have
been reported in various studies focusing on the
benefits on the GIS of eatly activity following GIS
surgery'>1920, We think that the greater distances
walked by the experimental group in this study
resulted in earlier flatus and defecation through
acceleration of intestinal motility.

Interestingly, pain levels in the control were lower
than those in the experimental group
postoperative day 1, and sleep durations

on
on
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postoperative days 2 and 3 were significantly longer.
In contrast to our findings, Ni et al. reported that
early postoperative mobilization can significantly
prolong sleep duration, improve quality of sleep, and
reduce the patient’s pain and anxiety symptoms!4.
Pain, disease-related conditions, and environmental
factors such as room conditions (such as the numbers
of patients and relatives) can all affect sleep duration.
The higher pain levels in the experimental group on
postoperative day 1 may have been due to room
condition-associated factors.

Mean length of hospital stay among the experimental

group patients was 5.4688 days, and mean length of
postoperative stay was 2.3750 days, compared to
5.8750 days and 2.7813 days in the control group.
Total hospital stays and postoperative stays were
both shorter in the experimental group, and these
patients were also discharged earlier. In similar
studies, Ahn et al. reported a mean hospital stay of
7.82 days in a group performing exercise following
colectomy, compared to 9.86 in the control group,
length of stay being significantly shorter among the
experimental group patients!’. Liebermann et al
reported mean hospital stays of 1.54 days in an catly
mobilization group following abdominal surgery and
of 1.71 days in the control group?!. Ni et al. reported
that early mobilization accelerated healing and
significantly shortened postoperative hospital stay'4,
while Wolk et al. reported that early mobilization had
no effect on length of hospital stay?2. Another study
reported that early mobilization did not by itself
shorten length of hospital stay?’, while similar
research performed at the Vanderbilt University
Medical Center also observed no significant
difference between experimental and control groups
in terms of length of hospital stays!>.

Pedometers are devices that provide practical
measurement of activity data and that thus yield
objective finding parameters in clinical tests?>. They
can also be used as motivational tools. Pedometers
have been found to be useful in encouraging eatly
mobilization following laparoscopic
cholecystectomy?*. Mean distances walked by the
patients in our experimental group were 21.312
meters on postoperative day 0, 327.6250 meters on
day 1, 1377.28 on day 2, and 3391.59 meters on day
3, compared to 17.875, 164.5313, 465,8125, and
629.3438 meters, respectively, in the control group.
Analysis revealed no significant difference between
the two groups on day 0, but significant
improvements in favor of the experimental group on
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postoperative days 1, 2, and 3. In their study focusing
on the effect of exercise following colectomy. Ahn et
al. reported no difference in distances walked
between the experimental and control groups in the
first five days, although patients in the experimental
group increased their distances even though no
targets were set'?. Although both groups were given
pedometers in the present study, the fact that
distances walked were greater in the experimental
group, with specified targets and nurse monitoring,
shows that pedometers are not by themselves a
motivational tool, and that walking is more effective
under nurse observation and supervision.

There are a number of limitations to this study,
including the fact that the results reflect only a single
center and cannot therefore be generalized, and that
only one surgical procedure was investigated. The
walking program was also applied only during the
discharge process, and further studies involving
subsequent period are now needed.

In the light of our findings, first flatus and defecation
time, and discharge all occurred eatlier in our
experimental group patients implementing a
postoperative mobilization program, while distances
walked were significantly longer. However, the
mobilization program applied had no effect on sleep
duration or pain levels. We therefore recommend
that rather than being applied simply in the form of
early mobilization, postoperative mobilization should
be based on a protocol involving the period up to
discharge, and should be planned depending on the
surgical procedure performed.
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