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Abstract

AIM: To evaluate the benefit of aerobic exercise on
colonic transit time (CTT) for psychiatric inpatients in a
closed ward.

METHODS: Sixty consecutive adult inpatients of the
Somang Hospital Psychiatry Unit (Eumsung-gun, South
Korea), without CTT-related diseases or drug therapies,
were recruited for study from March to June of 2012.
Upon enroliment, the patients were randomly assigned
to partake in a 12-wk instructor-led group aerobic
exercise program (exercise group; 7 = 30) or to main-
tain their ordinary daily activities (control group; 7 =
30). The exercise program was structured as 10 min
warm-up (stretching), 40 min exercise, and 10 min
cool-down (stretching) for three days each week. The
exercise sessions consisted of walking only in week
one and aerobics from weeks two to 12, with increas-
ing intensity (50% heart rate reserve (HRR) for weeks
one to four, 60% HRR for weeks five to eight, and 70%
HRR for weeks nine to 12). CTT was measured before
(baseline) and after (week 12) the exercise program,
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in duplicate (on days four and seven), using abdomi-
nal radiography and the multiple radio-opaque marker
technique. Changes in the exercising patients’ CTT and
weight-, cardiovascular- and fitness-related parameters
were statistically assessed.

RESULTS: The study dropout rate was 30.0%, with 23
patients in the exercise group and 19 patients in the
control group completing the study. At week 12, the
exercise group showed decreases in body weight (mean
+ SE) baseline: 69.4 £ 2.8 vs study-end: 67.6 = 2.7;
P < 0.635) and body mass index (BMI) (25.2 £ 1.1 vs
249 = 0.8; P < 0.810), but the extent of change was
not significantly different from that experienced by the
control group (body weight: 68.8 £ 4.0 vs 68.8 £ 3.9;
BMI: 24.3 + 1.1 vs 24.4 £ 1.2). However, the exercise
group showed significant improvements in leg muscle
strength (baseline: 41.7 £+ 4.3 vs study-end: 64.1 £ 5.0;
P < 0.001), cardio-respiratory endurance (120.5 + 4.5
vs 105.4 £ 2.8; P < 0.004), and leg muscle elasticity
and power output (21.5 + 2.6 15 30.6 + 2.8; P < 0.001).
The exercise group showed an exercise-induced reduc-
tion in total CTT (baseline: 54.2 + 8.0 vs 30.3 + 6.1),
which was significantly different from that experienced
by the control group over the 12-wk period (48.6 + 9.3
vs 48.3 £ 12.3; P = 0.027); however, the exercise-in-
duced decreases in CTT involving the three colonic seg-
ments examined (right, left and recto-sigmoid) showed
no significant differences from the control group.

CONCLUSION: A 12-wk aerobic exercise program
can benefit psychiatric inpatients by increasing intesti-
nal motility, possibly decreasing risk of metabolic- and
cardiovascular-related disease.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
Key words: Intestinal motility; Colonic transit time; Aer-

obic exercise; Radio-opaque marker; Psychiatry unit;
Inpatient
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Core tip: Maintaining a routine of physical activity for
inpatients of closed wards in mental health facilities
remains a major challenge. Long-term inactivity is a
risk factor for decreased gastrointestinal motility, which
leads to constipation and can affect drug absorption,
as well as weight gain and related metabolic and car-
diovascular disorders. In this study, implementation
of a 12-wk aerobic exercise program was shown to be
beneficial in reducing colonic transit time, decreasing
weight and improving blood pressure.

Kim YS, Song BK, Oh JS, Woo SS. Aerobic exercise improves
gastrointestinal motility in psychiatric inpatients. World J Gas-
troenterol 2014; 20(30): 10577-10584 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i30/10577.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.130.10577

INTRODUCTION

The gastrointestinal (GI) tract plays a key role in gut and
systemic health, affecting distant and key organs through
its functional relationship with the systemic blood sup-
ply. As such, disruption of GI motility can have a broad
range of consequences in the GI system itself and be-
yond. Decreased GI motility reduces the movement of
materials, with stagnating masses triggering local chronic
inflammatory responses that may affect both the struc-
tural and functional integrity of the surrounding tissue. In
addition, low GI motility is known to affect the efficiency
of absorption of nutrients and therapeutic drugs“’z].

One of the most common signs of low GI motility
is constipation, which may cause discomfort and pain
associated with increased gas, abdominal bloating and
physical difficulties in passing stools. While the disorder-
disease association is still under debate, chronic constipa-
tion itself remains a widespread problem. In particular, it
has been estimated that up to 28% of the general popula-
tion in the United States suffers from constipationm, and
it has been demonstrated that the Western lifestyle (low
activity, low fiber diet) is related to constipation in popu-
lations of East Asian countries as well,

Clinical symptoms of constipation include excessive
contraction of the anal sphincter, hard feces, anal atre-
sia and a decrease in frequency of defecation or size of
stools”. An underlying disorder in colonic motility can
be determined by measurement of colonic transit time
(CTT), by which material passing through the colon is
tracked by real-time imaging of ingested radio-opaque
markers"”. The technical ease (relatively non-invasive
nature), low cost and high rates of reproducibility of this
technique have promoted its use as a screening and treat-
ment monitoring method in various patient populations,
including those classified as difficult-to-treat (e.g., children
and the mentally ill)>"”,

An important cause of low GI motility, and one of
the easiest to correct, is physical inactivity. Indeed, some
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studies have shown that adding a routine of aerobic
exercise can help to resolve constipation symptoms[m].
Research to determine the underlying mechanisms of the
relationship between exercise and constipation has dem-
onstrated possible roles for increasing peristaltic move-
ment and shortening of the crT"”?
epidemiologic studies have shown that decreased physical
activity level correlates with increased prevalence of con-
stipationm]

Certain living conditions foster an inactive (sedentary)
lifestyle, such as residence in a closed ward of a hospital.
Attaining and sustaining an adequate level of physical
activity is a particular challenge facing clinical care teams
working with mentally ill patients residing in closed
wards. The daily routine of limited physical activity (with
planned activities being largely sedentary, such as watch-
ing television, or low-impact, such as participating in a
sing-along) may increase the risk of further mental illness
as well as vatious chronic physical conditions"*", such as
low GI motility, and related diseases, such as colorectal
cancer " obesity[181 and diabetes!"”. Indeed, studies have
shown that increasing mentally ill patients’ physical activ-
ity level may help to prevent cancer among this patient
population™?!,

As a measure of gastric motility, CT'T has been shown
to be correlated with physical activity level, with more
sedentary individuals showing longer CTT than their
physically active counterparts™. Moreover, partaking in
the active practices of walking, running, cycling and other
aerobic activities has been shown to significantly shorten
CTT in healthy individuals®**". The previous studies
that have investigated the effects of increasing physi-
cal activity by participation in an exercise program and
changes in CTT have largely involved healthy subjects
practicing a normal lifestyle. However, no studies report-
ed in the publicly available literature to date have reported
on the effects of aerobic exercise on colonic function in
mentally ill patients residing in a closed hospital ward.
The current study was designed to evaluate the effects of
a long-term (12-wk) aerobic exercise program on CTT
to determine the potential benefits to gastric motility, as
well as on the weight-, fitness and cardiovascular-related
parameters that may affect the overall health of mentally
ill patients residing in a closed ward.

I Moreover, several

MATERIALS AND METHODS

Participants

Consecutive male inpatients with mental illness admit-
ted for treatment in the closed ward of Somang Hospital
Psychiatry Unit (Eumsung-gun, South Korea) over a
4-mo period (March to June of 2012) were recruited to
the study. Patients were offered enrollment if they had
not participated in any structured exercise program in the
past 12 mo and had no physical limitations impeding nor-
mal activity. Patients were denied enrollment according to
diagnosis of cardiovascular or orthopedic diseases with
potential effects on CTT, diagnosis of functional stom-
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Table 1 Psychiatric disordert distribution of the study

participants 7 (%)

Psychiatric disorder Exercise group  Control group P value'
Schizophrenia 16 (69.6) 12 (63.2) 0.661
Depression 5(21.7) 4(21.1) 0.957
Bipolar disorder 2(8.7) 3 (15.8) 0.480
Total 23 (100) 19 (100)

!According to the DSM-IV diagnostic criteria.

ach diseases (untreated or under current clinical manage-
ment), undergoing treatment with anti-constipation drugs
and diagnosis with diabetes mellitus or hypertension'"”.
In addition, any patients with indications of irritable
bowel syndrome, according to the Rome 1I criteria™ or
who were taking any drugs to address diarthea symptoms
wete excluded from the study.

A total of 60 male patients were enrolled and ran-
domly assigned to participate in a 12-wk instructor-led
group aerobic exercise program (exercise group; # =
30) or to maintain their ordinary daily activities (control
group; # = 30). During the study period, seven patients
from the exercise group were withdrawn due to change
in mental illness that inhibited study participation, non-
compliance with the exercise program and changes in
therapeutic drugs or disease status that impacted the
inclusion/exclusion criteria. In the control group, 11
subjects were withdrawn due to refusal to participate in
study procedures, cancellation of consent and various
personal reasons. The final groups were composed of 23
patients (age: 46.4 £ 2.1 years) in the exercise group and
19 patients (age: 50.8 * 2.6 years) in the control group.
The included patients’ psychiatric diagnoses, according to
that determined by the Structured Clinical Interview for
Diagnostic and Statistical Manual of Mental Disorders 4"
revision (DSM-1V), are listed in Table 1.

Ethics

The study was designed in accordance with the Decla-
ration of Helsinki (2000; Wotld Medical Association)
and carried out with pre-approval from the Institutional
Review Board of Seoul National University (IRB No:
1203/001-002). All patients provided written informed
consent for study participation and subsequent analysis
and publication of all study-related data.

Aerobic exercise training program

Each of the participants in the exercise group partici-
pated in an instructor-led aerobic exercise program that
consisted of 60 min sessions, three days a week for 12
wk. Each of the 60-min sessions included 10 min of
stretching (warm-up), 40 min of aerobic activity of vary-
ing impact (exercise), and 10 min of stretching (cool-
down). The aerobic activities started out as walking exer-
cise in the first study week, to help the inactive patients
adapt to the exercise routine. Starting in study week two,
the aerobic exercise activities were modified to provide

Baishidenge ~ WJG | www.wjgnet.com

Kim YS et a/. Aerobic exercise benefits psychiatric inpatients

increasing impact, using a combination of walking, run-
ning and other types of aerobic movements to achieve
50% heart rate reserve (HRR) between weeks one and
four, 60% HRR between weeks five and eight, and 70%
HRR between weeks nine and 12 (according to the rec-
ommendations of the American College of Sports Medi-
cine (ACMS). For each day’s exercise session, the patients
wore a RS300X heart rate monitor (Polar Electro, Kem-
pele, Finland) in order for investigators to ensure that the
target heart rate was maintained during the aerobic exer-
cise period.

Control group activities

Each of the participants in the control group was in-
structed to maintain their ordinary daily activities. No
restrictions were placed on participation in the normal
planned group activities for the ward, such as watching
television or partaking in a sing-along,

Measurement of physical characteristics

The InBody 3.0 bioelectrical impedance analysis system
(Biospace Co., Seoul, South Korea) was used to measure
each patient’s height, weight and body mass index (BMI).
The Spirit CK-101 sphygmomanometer (Spirit Medical
Co. Ltd., New Tapai City, Taiwan) was used to measure
blood pressure with the patient in the prone position
after a 5 min rest. In an attempt to rule out any extrinsic
factors that might affect blood pressure, the following
patient data was collected for consideration during the
analysis: body temperature, general degree of physical
activity, smoking practice and diet™”. Thigh circumfer-
ence was measured as the distance around the fullest part
of the thigh. Waist circumference was measured as the
distance around the abdomen, just above the hip bones.

Measurement of fitness

Each patient’s physical fitness was quantitatively assessed
at study enrollment (first day of week one; baseline) and
again at the end of the study period (last day of week
12; study-end). Electronic-based measures were made
for handgrip strength [Takei Kiki Kogyo (TKK) 5401
grip dynamometer; Takei Scientific Instruments Co. Ltd.,
Tokyo, Japan], leg strength (TKK 5710 dynamometer),
and leg muscle elastic strength and power output (TKI
5406 vertical jump/Sergeant jump measuring instru-
ment). Cardio-respiratory endurance was measured using
the YMCA bench step test, which was carried out with
patients taking 24 steps per minute for 3 min using a 30.5
cm-high step box and accompanied by a metronome that
was set to 96 beats per minute (bpm); the heart rate was
measured during the rest period. Reach was measured us-
ing a trunk flexion meter (TKK 5404 instrument).

Measurement of CTT

CTT measurement was petformed twice at baseline and
twice at study-end using abdominal radiography and the
multiple radio-opaque marker technique. Each of the
patients ingested a single gelatin capsule containing 20
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Table 2 Effects of a 12-wk aerobic exercise program on the weight- and cardiovascular-related

parameters in psychiatric inpatients

Parameter Exercise group (7 = 23) Control group (7 = 19) P value'
Baseline Study-end Baseline Study-end
Body weight, kg 69.4+28 67.6 £2.7 68.8£4.0 68.8+3.9 0.706
BMI, kg/m2 252+1.1 249+0.8 243+1.1 244+1.2 0.759
Lean body mass, kg 46.8+1.5 487+14 447+14 46.8+2.0 0.909
Body fat, % 30.8+24 279+2.0 33.3+28 30.8+25 0.830
SBP, mmHg 116.5+3.9 113.5+3.9 126.0 £4.7 110.8 £5.4 0.016
DBP, mmHg 77.8+25 719+21 87.1+4.2 769 £ 3.6 0.251
Resting heart rate, bpm 86.4+3.8 79.8+28 874+28 80.5+23 0.894
Thigh circumference, cm 414+14 496+29 440+1.6 463+23 0.074
Waist circumference, cm 88329 855+24 91.8+3.5 90.5+£4.0 0.675

Data are presented as mean + SE. 'P values for baseline to study-end change for the exercise group vs the control group.
Statistically significant difference ("P < 0.05). BMI: Body mass index; DBP: Diastolic blood pressure; SBP: Systolic blood

pressure; bpm: Beats per minute.

Table 3 Effects of a 12-wk aerobic exercise program on the fitness-related parameters in psychiatric

inpatients
Parameter Exercise group (7 = 23) Control group (7 = 19) P value'
Baseline Study-end Baseline Study-end

Grip strength, kg 263+23 27.7+22 294+3.0 294+22 0.343
Leg strength, kg 41.7+43 64.1+£5.0 425+43 43.8+15 0.005"
YMCA bench step test, BPM 120.5+4.5 1054 +£2.8 1203 +4.7 119.6 £3.3 0.048"
Jump, cm 21.5+2.6 30.6 £2.8 21.5+33 243+32 0.015
Reach, cm 65123 82+21 29124 54+23 0.679

Data are presented as mean * SE. 'P values for baseline to study-end change for the exercise group vs the control

group. Statistically significant difference ("P < 0.05). BPM: Beats per minute.

radio-opaque markers at the same time every day for
three consecutive days (Kolomark™, MI Tech Co. Ltd.,
Pyeongtaik, South Korea). Then on the fourth day (study
days four and seven for baseline and study-end), a supine
abdominal radiography was performed. The mean CTT
(h) was calculated by counting the number of radio-
opaque markers that remained in the colon (total colon
and the three colonic segments: right, left and recto-
sigmoid) and multiplying this value by 1.2*%%*,

Statistical analysis

Data were expressed as mean & SE. All statistical analyses
were carried out using SPSS for Windows, version 18.0
(SPSS Inc., Chicago, 1L, United States). The significance
of changes in fitness and segmental CTT following aero-
bic exercise was assessed by two-way repeated ANOVA.
A P value of less than 0.050 was considered statistically
significant.

RESULTS

Effects of a 12-wk aerobic exercise program on the
physical characteristics of psychiatric inpatients

The physical characteristics of the subjects in the exercise
and control groups are shown in Table 2. At study-end,
the patients in the exercise group showed dectreases in
the weight parameters of body weight (baseline: 69.4 *
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2.8 vs study end: 67.6 £ 2.7), BMI (25.2 £ 1.1 »s 24.9 *
0.8), body fat percentage (30.8 + 2.4 »5 27.9 + 2.0) and
waist citcumference (88.3 + 2.9 »s 85.5 £ 2.4), as well as
in the cardiovascular parameters of systolic blood pres-
sure (SBP) (116.5 £ 3.9 »s 113.5 £ 3.9), diastolic blood
pressure (DBP) (77.8 + 2.5 »s 71.9 £ 2.1) and resting
heart rate (86.4 £ 3.8 15 79.8 & 2.8); however, the patients
showed increases in lean body mass (46.8 £ 1.5 s 48.7 £
1.4) and thigh circumference (41.4 = 1.4 »5 49.6 + 2.9).
The control group showed similar trends for changes in
cach of these parameters, and only the exercise-induced
decrease in SBP was significantly different from the de-
crease seen over the 12-wk period for the control group (P
= 0.010).

Effects of a 12-wk aerobic exercise program on fitness
of psychiatric inpatients

The changes in variables of physical fitness for the
subjects in the exercise and control groups are shown
in Table 3. The patients in the exercise group showed
significant exercise-induced improvements in leg muscle
strength (baseline: 41.7 £ 4.3 »s study-end: 64.1 = 5.0),
cardio-respiratory endurance (120.5 * 4.5 »5 105.4 £ 2.8)
and leg muscle elasticity and power output (21.5 £ 2.6 »s
30.6 £ 2.8). The control group also showed an increasing
trend over the 12-wk study period in leg muscle strength
(42.5 + 4.3 »5s 43.8 £ 1.5), cardio-respiratory endurance

August 14, 2014 | Volume 20 | Issue 30 |



A 20 3 Pre-test B 3
@ Post-test

T ol L
|

15

RCTT (h)
LCTT (h)

—t—

10
5 [
5
0 0
Exercise Control
C 30 - [ Pre-test D 70
I Post-test
25 60

ol T [ .

s s

E° 1 I | G 1
1or I 20
S 10
0 0

Exercise Control

Kim YS et a/. Aerobic exercise benefits psychiatric inpatients

1 Pre-test
w @ Post-test

——
—

Exercise Control

Time x group interaction: 2 = 0.027

|
L]
J !

1 Pre-test
0 Post-test

1 o

Exercise Control

Figure 1 Effects of a 12-wk aerobic exercise program on segmental and total colon transit time in psychiatric inpatients. Colon transit time (CTT) measured
in the exercise and control groups (mean + SE) at baseline (white bars) and study-end (grey bars) for A: Right colon; B: The left colon; C: The recto-sigmoid colon; D:
The total colon. °P < 0.01, baseline to study-end change in total colon transit time (TCTT) for the exercise group vs the control group.

(120.3 £ 4.7 »5 119.6 * 3.3) and leg muscle elasticity and
power output (21.5 = 3.3 »s 24.3 * 3.2), but the extent
of improvement was significantly better in the experi-
mental group for all three of the parameters (leg muscle
strength, P = 0.005; cardio-respiratory endurance, P =
0.048; leg muscle elasticity and power output, P = 0.015).
In contrast, the improvements in grip strength and flex-
ibility experienced by the exercise group (grip strength,
baseline: 26.3 & 2.3 »s study-end: 27.7 * 2.2; flexibility, 6.5
+ 2.3 ps 8.2 * 2.1) were not significantly different from
those experienced by the control group (grip strength,
baseline: 29.4 & 3.0 »s study-end: 29.4 * 2.2; flexibility, 2.9
+ 2.4 p5 5.4 £ 2.3) (exercise vs control, P = 0.343 and P =
0.679 respectively).

Effects of a 12-wk aerobic exercise program on CTT in
psychiatric inpatients

The changes in CTT, in the entire colon [total CTT
(TCTT)] and in the three different colonic segments, for
the subjects in the exercise and control groups are shown
in Figure 1. The exercise group showed reductions in
CCTs of each of the colonic segments over the study
period (right, baseline: 14.5 * 3.3 »s study-end: 7.5 + 1.9;
left, 23.9 + 5.3 »s 12.1 £ 2.7; recto-sigmoid, 15.0 £ 3.7 us
9.5 + 2.7) but the differences were not significant from
those seen in the control group (right, baseline: 14.6 *
2.6 vs study-end: 11.5 + 4.5; left, 19.4 + 5.1 »s 15.1 + 4.8;
recto-sigmoid, 14.9 £ 3.5 »s 16.2 = 7.1). Only the reduc-
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tion in the total CTT over the study period was signifi-
cantly better for the exercise group (baseline: 54.2 £ 8.0
vs study-end: 30.3 * 6.1) when compared to the control
group (48.6 = 9.3 »s48.3 £ 12.3) (P = 0.027).

DISCUSSION

This study showed that participation in a 12-wk aerobic
exercise program benefited inpatients of a psychiatric
closed ward by improving CTT. This finding concurs
with the results from one of the earliest studies of CTT
measurement using abdominal radiography and the radio-
opaque marker technique in normal (non-hospitalized)
healthy men””. However, the mean CTTs reported in
subsequent studies of Asian males were relatively short-
er”?! The longer CTTs found for our current study
cohort may simply reflect the difference of the popula-
tion studied, namely their mentally ill status and current
residence in a closed ward with limited practice of physi-
cal activity on a daily basis. We showed that patients who
increased their normal physical activity by participating in
an aerobic exercise program experienced a corresponding
reduction in CTT. Although the current study was not
specifically designed to allow for a direct comparison be-
tween normal (non-mentally ill, healthy, non-hospitalized)
Asian populations and our study cohort, many potential
factors may be theorized as contributing to the difference
in CTT among these two populations, including activities
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related to job functions, eating habits and diet, and social
and lifestyle patterns, as well as hereditary components.

Several biological and behavioral parameters have
been characterized in previous studies as influencing fac-
tors of CTT, including age, sex, BMI, dietary fiber intake,
water intake and various lifestyle habits™*”. However, the
precise interplay of these factors and underlying molecu-
lar mechanisms leading to changes in CTT remain largely
unknown. In addition, studies on the effect of exercise
on CTT have provided inconsistent results, with some
studies showing no effect of increased physical activ-
ity or exercise on crT?, Similarly, when the effect of
increasing physical activity level on CTT was evaluated
with respect to the various colon segments, in addition
to the total colonic structure, the results suggested no
benefit of exercise for managing chronic constipationm.
In the current study, the patients experienced significant
improvements in lower extremity muscle strength, endur-
ance and leaping ability as a result of participation in an
aerobic exercise program, but the CTT of the three seg-
mental colon structures was not changed; although, the
TCTT did appear to decrease significantly in these pa-
tients during the same period. The relationship between
exercise and CTT remains to be absolutely established,
even for the study cohort of mentally ill Asian patients in
a closed ward. The study cohort (comprised of mentally
ill individuals) is inherently mote difficult to control in an
experimental study, which complicates analysis of their
data and limits the power of a study to make definitive
conclusions regarding etiologies and influencing factors
of CTT.

The general benefits of exercise are well known and
primarily involve strengthening of physical fitness®".
Exercise has been characterized as a preventive and
therapeutic approach for a wide array of metabolic (dia-
betes, obesity), cardiovascular (hypertension) and bone
(osteoporosis) diseases, which are interrelated from a
mechanistic standpoint; in addition, there are benefits to
GI organs and Gl-related disorders, such as colorectal
cancer and various gastrointestinal conditions including

31,32 . .. .
B3 Certainly, exercise is not an exclusive

constipation
etiologic factor for these diseases and their prognosis, and
a person’s lifestyle and eating habits are important con-
tributing factors for maintaining health by promoting car-
diorespiratory endurance, mechanical integrity of muscle
and bone, proper intake of nutrients and avoidance of
detrimental substances (such as carcinogens). Further-
more, studies have suggested that an inactive (sedentary)
lifestyle increases CTT and risk of constipationml and
have demonstrated that implementing an active (vs sed-
entary) lifestyle and healthy eating habits can improve
symptoms of obstructed defecation™. The practice of
aerobic exercise, in particular, may help to alleviate con-
stipation by stimulating intestinal muscle contraction as a
consequence of increased respiration and heart rate.
Several studies have been performed to identify the
direct relationship between exercise and CTT. In a group
of individuals with a sedentary lifestyle who partook in
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a one-week aerobic exercise program (one hour per day,
three days a week) no significant difference was found
in their CTT measurements recorded during the exercise
period and the rest period (one week of no exercise)™.
Another study of a longer (4-wk) aerobic exercise pro-
gram also showed no benefit, with the participants’
symptoms of constipation being unimproved over the
study period“zj. In the current study, a substantially longer
exercise period was implemented (12 wk). Again, there
was no significant shortening in CTT of the colonic seg-
ments in comparison to the control (non-exercise) group;
however, the control group experienced shortening of
CTT during the study petriod, which may have been due
to their being placed under a well-regulated lifestyle and
provided with a balanced diet duting their time of resi-
dence in the closed psychiatric ward. The exercise group
of the current study did show a significant improvement
in TCTT when compared to the control group.

A key difference between the previous related stud-
ies that failed to obsetrve an exercise-related difference in
CTT and the current study is the duration of the exercise
program participation (1-4 wk »s 12 wk); thus, it is pos-
sible that participation in an aerobic exercise program
of sufficient or sustained duration (= 12 wk) may be
necessary to facilitate a beneficial change in CTT and
improvements in gastric health, possibly lowering risks
of subsequent development of related disorders, such
as colorectal cancer. Since the current study’s subjects
were inpatients residing in a closed ward, many variables
with potential influence on CTT (ze., lifestyle and diet)
were controlled, which strengthened the likelihood that
the observed reduction in TCTT in the exercise group
was a result of the exercise program. However, further
studies with large sample sizes are needed to understand
the dose-response relationship between exercise type and
intensity and changes in CTT and in symptoms of con-
stipation.

In summary, increasing psychiatric inpatient physical
activity level through a long-term (12-wk) exercise pro-
gram can benefit the patients’ overall health by helping to
reduce CTT and improving their risk for developing sub-
sequent diseases related to low gastrointestinal motility,
which can range from colorectal cancer to life-threatening
cardiovascular and metabolic disorders.

COMMENTS

Background

A large number of studies have demonstrated that aerobic exercise promotes
normal colonic function in generally healthy individuals practicing a normal
lifestyle. However, no published studies have investigated the effects of aerobic
exercise on colonic function in mentally ill patients residing in a closed ward
(physically restricted) setting. The current study was designed to investigate
the relationship between aerobic exercise and colon transit time (CTT) in this
population to help understand the potential benefit of implementing a long-term
(12-wk) aerobic exercise program to promote the general gastrointestinal (Gl)
health of inpatients.

Research frontiers

Low motility in the Gl tract, including in the colonic segments, can have ex-
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pansive effects on a patient's overall health, as the Gl system is functionally
interrelated with the metabolic system, the cardiovascular system and the im-
mune system. Decreases in Gl motility slow the passage of waste, reduce the
absorption of nutrients and therapeutic drugs, and promote localized inflamma-
tion. Increasing physical activity through aerobic exercise may help to increase
CTT and provide wider benefits to overall health by lowering an individual’s risk
of developing subsequent systemic disorders with life-threatening potential.
Individuals living under conditions with restricted physical activity, such as in a
closed psychiatric ward, may benefit greatly from participation in a structured
long-term aerobic exercise program.

Innovations and breakthroughs

Implementation of a structured long-term aerobic exercise program can help
to improve CTT, as measured by abdominal radiography and the radio-opaque
marker method. A 12-wk program of increasing intensity of aerobic exercise
was shown to improve the total CTT of psychiatric inpatients and may be a use-
ful approach to improving the overall health of such patients when combined
with structured diet programs promoting better water and fiber intake.

Applications

Mentally ill patients admitted to closed hospital wards for extended stays
frequently experience limited physical activity during their inpatient residence
period. When basic physical fitness is weakened, risk of constipation increases.
However, as shown in the current study, as a patient's physical activity level
increases (through participation in a structured aerobic exercise program), the
total CTT is shortened. Implementation of a structured long-term (= 12-wk)
aerobic exercise program for mentally ill patients during their inpatient hospi-
talization may enhance the overall clinical management approach to care for
these patients and help to improve their general health prognosis.

Terminology

Mental iliness is a mental or behavioral pattern or anomaly that causes either
suffering or an impaired ability to function in ordinary life. Aerobic exercise
is physical exercise of relatively low intensity that depends primarily on the
aerobic energy-generating process. Measurement of colon transit time (CTT) is
useful for evaluating colonic motility, and allows for assessment of the severity
of the motility disruption as well as the response to therapy.

Peer review
The current study by Kim et al is methodologically sound and well written.
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