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Objective
The objective was to examine the association of postoperative physical activity with length of stay in patients who
received total laparoscopic hysterectomy for benign gynecologic disease.

Methods

The case group was composed of 70 patients who entered a critical pathway for elective total laparoscopic
hysterectomy from 2009 to 2012 and were discharged behind schedule. The control group was selected from patients
who were discharged on schedule, and matched to cases using 1:3 ratio propensity score matching. We compared the
number of nursing-documented ambulation of the case group with that of control group.

Results
Year of surgery, age, body mass index, endometriosis, systemic disease, previous abdominal surgery and current
medication were well balanced between case and control groups. The number of patients with nursing-documented

ambulation in case group (19%) was not different from that in control group (11%).

Conclusion

Postoperative physical activity measured by nursing-documented ambulation was not associated with length of stay in
patients who underwent an elective total laparoscopic hysterectomy for benign gynecologic diseases.
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Introduction

Postoperative physical inactivity is a risk factor for various ad-
verse outcomes. For example, a retrospective study reported
that postoperative prolonged bed rest is a risk factor for pul-
monary embolism following cardiac surgery [1]. A systematic
review showed that immobilization defined as confinement
to bed and/or armchair was associated with 6 fold increase
in deep vein thrombosis [2]. A randomized trial including
patients who underwent a coronary artery bypass surgery
revealed that systematic turning activity in bed decreased the
risk of postoperative fever and length of stay (LOS) in inten-
sive care unit [3]. A retrospective study found that delayed
ambulation after hip fracture surgery was related to delirium,
pneumonia and increased LOS [4].
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LOS is one of the most important metrics for cost-effective
care [5]. In addition, adequate LOS was associated with
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quality of care in several settings. For example, a nationwide
population-based cohort study showed that higher volume
hospitals significantly reduced LOS and in-hospital mortality
for elderly patients with acute biliary diseases [6]. Another
study reported that patients admitted to high volume stroke
units received a higher quality care and spent fewer days in
the hospital [7].

The association of physical activity during hospitalization
with LOS was mainly investigated in elderly populations. For
example, an observational cohort study examined the total
number of steps in elderly patients hospitalized with acute
medical illness and reported that patients with shorter LOS
tended to have higher physical activity [8]. A possible associa-
tion of physical activity with LOS following surgery can be
deduced from trials testing the benefit of fast-track approach.
Specifically, the fast-track approach including early ambula-
tion after surgery was known to reduce LOS in various set-
tings [9-11]. However, in trials testing the fast-track approach,
the physical activity of patients was not measured. Therefore,
to our knowledge, the association of physical activity during
hospitalization with LOS was not thoroughly investigated in
patients following surgery.

The objective of this study was to examine the associa-
tion of postoperative physical activity measured by nursing-
documented ambulation with LOS following an elective total
laparoscopic hysterectomy for benign gynecologic diseases.

Materials and methods

1. Population

From 2009 to 2012, 745 patients with benign gynecologic
diseases entered a critical pathway for elective total lapa-
roscopic hysterectomy in our institute. All patients received
same perioperative management according to a prespecified
protocol. Patients were admitted the day before operation day
and received a bowel preparation using bisacodyl rectally and
laxatives orally and rectally. On operation day, prophylactic
antibiotics were intravenously given 30 minutes before skin
incision and no postoperative antibiotics were administered.
On postoperative first day, diet was tried and ambulation was
encouraged. On postoperative second day, patients were dis-
charged. Postoperative pain was managed with ketorolac tro-
methamine intravenously administered via patient-controlled
analgesia device.
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After the approval of Institutional Review Board, the charac-
teristics of 745 patients were abstracted from medical records.
One hundred twenty-five patients with intraoperative severe
complications, concurrent surgeries or unexpected cancer di-
agnosis were excluded. For the remaining 620 patients, age,
body mass index, endometriosis, systemic disease, previous
abdominal surgery and current medication were abstracted
from medical records. Seventy patients who were discharged
on postoperative third day or later comprised the case group
and the other 550 patients were the initial control group.

The Institutional Review Board reviewed this protocol in a
brief review track and exempted this study from further re-
view.

2. Matching

Propensity score calculation and matching were performed
using Matchlt package in R ver. 2.15.0 (R Foundation for Sta-
tistical Computing, http://www.R-project.org) [12]. Year, age,
body mass index, endometriosis, systemic disease, previous
abdominal surgery and current medication were used to cal-
culate the propensity score. The ratio for case and control was
1:3 and the nearest matching was performed. Of 550 patients
in initial control group, 210 patients were matched and com-
posed a matched control group.

3. Measurement of physical activity

In our institution, nurses described the status of patients us-
ing the predetermined sentences in electronic medical record.
There were nine sentences describing the ambulation event of
patients. For example, the sentence of “The patient is ambu-
lating” is used to describe the ambulation event of patients.
We examined whether the sentences describing the ambula-
tion event was present in nursing record of each patient from
operation to 9 AM of postoperative second day. When the
sentences describing the ambulation event was present one
or more times, the patient was determined to have a nursing-
documented ambulation.

4. Analysis

Characteristics of the case group were compared with those
of the initial and matched control group. Chi-square or Fish-
er's exact test was used for categorical variables. Student's ¢-
test was used for continuous variables. If there is a significant
difference in any variable between case and matched control
groups, ratio for matching was planned to be reduced. When
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the difference was not corrected despite reduction of ratio,
conditional logistic regression analysis including the variable
with difference was planned. Propensity score calculation and
matching were performed using Matchlt package in R ver.
2.15.0 and the other analyses were performed using SPSS ver.
20.0.0 (SPSS Inc., IBM Co., Somers, NY, USA). Null hypotheses
of no difference were rejected if P-values were less than 0.05.

Results

1. Baseline characteristics

The characteristics of case, matched control, and initial control
groups are summarized in Table 1. Over 70% of patients re-
ceived an operation in 2010 and 2011. The mean age of the
cases was 48 years, of the matched controls 48 and the initial
control group 47. The mean body mass index was 24 kg/m’ in
all groups. The prevalence of endometriosis, systemic disease,
previous abdominal surgery and current medication was not
different among groups, and all variables were well-balanced
between case and matched control groups.

2. Physical activity

The number of patients with nursing-documented ambulation
in case group (19%) was not different from that in matched-
control group (11%) (Table 2).

Discussion

1. Our finding

In this study, nursing-documented ambulation was not as-
sociated with LOS. Several explanations are possible. First,
patients who underwent total laparoscopic hysterectomy for
benign gynecologic diseases might not be an ideal group to
test the hypothesis of ‘physical activity of patients with longer
LOS would be less than that of patients with shorter LOS." In
other words, most patients who underwent total laparoscopic
hysterectomy would not experience significant decline of
function resulting in reduced physical activity and longer LOS.
Second, nursing-documented ambulation might not be a reli-
able method to measure physical activity. Nursing-document-
ed ambulation could be affected by various factors such as

Table 1. The characteristics of case, matched control, and initial control groups

Characteristic (r(:;?)) Matigit;;:g;trol Init(i:l;gg;rol
Year
2009 (11) 12 (6) 33 (6)
2010 (31) 71(34) 257 (47)
2011 (40) 95 (45) 204 (37)
2012 (17) 32(15) 56 (10)
Age (yr) 48 + 8 48 + 8 47 + 8
Body mass index (kg/m’) 24+3 24+ 4 24+3
Endometriosis 8(11) 25(12) 28 (5)
Systemic disease 9(13) 30 (14) 93 (17)
Previous abdominal surgery 24 (34) 80 (38) 249 (45)
Current medication 3 (4) 12 (6) 58 (11)
Values are presented as number (%) or mean =+ standard deviation.
Table 2. Association of nursing-documented ambulation with delay of discharge
Nursing-documented ambulation Regu{ﬂ;giﬂg? S Delayt(e:]i:d7i3§harge

No
Yes

187 (89)
23 (11)

57 (81)
13 (19)

Values are presented as or number (%).
P>0.05.
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walking time, walking area and nurse’s attitude to document
the ambulation. Recently, several studies used more accurate
methods such as accelerometer or pedometer to measure the
physical activity [13,14].

2. Low level of physical activity during hospitalization
In this study, only 36 of 280 patients (13%) did a nursing-
documented ambulation. The low level of physical activity
during hospitalization was reported in previous studies. For
example, in a study examining the frequency of hallway
ambulation in hospitalized patients aged >55, only 318 of
19,363 (2%) patient-minutes were used in hallway walking
[15]. Another study measuring the number of steps in hospi-
talized older adults reported that the average number of steps
per day was only one tenth of community-living older adults
[8].

3. Electronic nursing record using predetermined
sentences

We can measure the physical activity of hospitalized patients
by counting the number of predetermined sentences describ-
ing the ambulation event. We think that electronic nursing re-
cord using predetermined sentences could be a powerful tool
in evaluating the status of patients in a group. For example,
we can measure the quality of postoperative pain control by
counting the number of sentences describing the pain experi-
ence. Hypothetically, the increased number could trigger us to
improve the quality of postoperative pain control.

4. Future studies

Although we did not find any association of physical activity
with LOS in this study, we obtained valuable lessons for future
studies. First, to detect the effect of physical activity to LOS,
the study population should be a group with diseases causing
significant decline of function. Second, physical activity should
be measured prospectively through reliable methods such as
accelerometer or pedometer.

In spite of the negative result of this study, we still believe
that physical activity is an essential metric to evaluate the
function and health status of patients. Therefore, we hold that
accurate measurement of physical activity can help predict the
prognosis of patients in various settings. Furthermore, we be-
lieve that patient prognosis could be improved by increasing
the physical activity of patients. Further studies investigating
the association of physical activity with function and health
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status are warranted.
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