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ABSTRACT 

Background and Objective: There is controversy 
on the psychological effects of postpartum exer- 
cise. The study aimed to evaluate the effective- 
ness of a postpartum exercise program on health- 
related quality of life and psychological well- 
being. Methods: We conducted a randomized 
controlled trial in Tokyo, Japan. The intervention 
groups participated in ball-exercise classes (week- 
ly exercise of 90 minutes for four weeks) at three 
months postpartum. The exercise class included 
the following: 1) greeting and warm-up; 2) aero- 
bic exercise involving bouncing on an exercise 
ball 55 or 65 cm in diameter; 3) rest and self- 
introduction; 4) stretching and cooling down. 
The primary outcome measure was health-relat- 
ed Quality of Life (QOL) assessed using the MOS 
Short-Form 36-Item Health Survey (SF-36v2). 
The secondary outcome measures were Rosen- 
berg Self-Esteem Scale (RSES) and Edinburgh 
Postnatal Depression Scale (EPDS) scores. The 
intervention group was compared to the control 
group at four months postpartum. Results: Of 
the 120 women screened, 110 women met the 
study criteria. Nine could not be included and 
the remaining 101 were allocated randomly into 
intervention and control groups (50 and 51 par- 
ticipants respectively). Analysis of covariance 
adjusting for baseline values indicated that the 
SF36 subscales of physical functioning (p = 
0.018) and vitality (p = 0.016) significantly im- 
proved in the intervention group compared to 
the control group, although there were no signi- 
ficant differences between the groups in the 
SF36 Physical Component Summary (PCS) and 
Mental Component Summary (MCS) scores. The 
RSES increased in the intervention group (p = 

0.020) compared to the control group. No signi- 
ficant group differences were observed in EPDS 
scores. Conclusions: The postpartum exercise 
class program provided to healthy postpartum 
women appears to have contributed to promo- 
ting health-related QOL and self-esteem. 
 
Keywords: Exercise; Health Related Quality of Life; 
Postpartum Depression; Randomized Controlled 
Trial; Self-Esteem 

1. INTRODUCTION 

A small number of women experience a major depres- 
sive episode during the first three months postpartum; 
most of these episodes have onset following delivery. A 
recent review found 7.1% of women experience major 
depression; including minor depressive episodes, the 3- 
month period prevalence rate in this review was 19.2% 
[1]. In a Japanese study, the prevalence of major depres- 
sion was 4.3% and the prevalence of mental disorder 
including minor depressive episode was 10.6% within 
three months postpartum [2]. Furthermore, many of those 
who are not diagnosed with depression complain of mild 
mood disorder or feelings of anxiety. Even postpartum 
mothers who experienced normal pregnancy and delivery, 
have a risk of worsening psychological wellbeing, al- 
though prevalence of postpartum Post-Traumatic Stress 
Disorder (PTSD) is higher among women after pregnan- 
cy complications such as preeclampsia [3]. 

A previous study suggested that mothers’ feelings of 
loneliness related to positive scores (nine points and 
above) on the Edinburgh Postnatal Depression Scale 
(EPDS) at three months postpartum [4]. Therefore, it is 
important to prevent social isolation and mental disorder, 
and improve mental health among postpartum mothers. 
In Japan, 69.2% of child-rearing families have a nuclear 
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family structure and 72.5% of mothers of infants do not 
work [5], so many mothers spend most of their time at 
home after childbirth to care for their babies. Therefore, 
they tend to be socially isolated and are susceptible to 
mental health problems. There is also a need to provide 
opportunities for mothers to be together.  

Meanwhile, physical exercise is believed to improve 
mild depression, anxiety, and feelings of discomfort. 
Previous studies have shown that physical exercise inter- 
vention could help improve the mood and well-being of 
patients with depressive disorder [6]. It is therefore ex- 
pected that the provision of an exercise program as part 
of postpartum care can help reduce mental health prob- 
lems. Most studies related to the benefits of postpartum 
exercise on mental health have targeted womedn with 
higher EPDS scores and have shown the effect of exer- 
cise in reducing depressive symptoms in this population 
[7-10].  

A few recent studies have focused on the psychologi- 
cal well-being of healthy postpartum women. Norman et 
al. conducted an eight-week mother and baby program, 
including specialized exercise combined with parenting 
education (n = 62), compared with a control group (n = 
73). They found that mothers in the intervention group 
improved their level of well-being (Positive Affect Bal- 
ance Scale) and reduced their depressive symptoms 
(EPDS score) more than those in the control group [11]. 
Cramp et al. examined the effect of a moderate aerobic 
exercise session (two 45-min exercise sessions) on feel- 
ing states when women (n = 23) exercised with their 
baby present compared to without their baby present. 
The findings suggested that there were no differences in 
the Exercise-induced Feeling Inventory when women 
exercised with or without their babies. However, partici- 
pants reported pre- to post-exercise improvements in 
feeling states and the State Anxiety Scale of the State- 
Trait Anxiety Inventory (STAI) [12]. 

There are a few studies showing that exercise substan- 
tially improves Quality of Life (QOL) in healthy popula- 
tions such as pregnant women, postmenopausal women 
and elderly women. Montoya Arizabaleta et al. demon- 
strated that pregnant women (n = 64) in a 3-month su- 
pervised exercise program of primary aerobic exercise 
had improved their health-related QOL more than the 
control group [13]. Martin et al. showed that higher dose 
of exercise was associated with larger improvements in 
mental and physical aspects of QOL among 430 seden- 
tary postmenopausal women [14]. Devereux et al. show- 
ed that a water-based exercise and self-management pro- 
gram produced significant beneficial changes in QOL 
among women 65 years and over (n = 50) [15]. However, 
little is known about the impact of exercise programs on 
health-related QOL during the postpartum period. 

In this study, we designed a feasible aerobic exercise 

program which is expected to prevent isolation for post- 
partum mothers at three months after childbirth, and as- 
sessed its effect on health-related QOL and self-esteem 
using a randomized controlled trial (RCT). 

2. METHODS 

2.1. Participants 

Recruitment started in December 2006 and was com- 
pleted in August 2007. Participants were recruited from 
three sources; the University of Tokyo Hospital and two 
public health centers located in the same district. Women 
living in the Tokyo area in Japan, signed up for this stu- 
dy until one month postpartum. Women voluntarily ap- 
plied for participation in the exercise class. Eligible 
women were more than 20 years of age without any me- 
dical complications who expected to give birth between 
January and July 2007. Women with restricted physical 
activity or suffering from psychiatric disorders were ex- 
cluded from the study. 

2.2. Study Protocol 

We used a randomized controlled trial design to test 
the psychological outcome of exercise class in postpar- 
tum women. Two researchers not involved in the alloca- 
tion process carried out the permutated block randomiza- 
tion (MM and EO). The ratio of randomization between 
the exercise and control group was 1:1 allocation using 
random block size of 4. 

Blinding of participants and the exercise instructors 
was not possible as participants were allocated to the 
exercise group or control group. All outcomes were as- 
sessed without blinding to the intervention. Data entry 
personnel were blinded to random assignment and the 
data was analyzed by a non-blinded assessor. 

Of the 120 women at study entry, 110 women were 
eligible and agreed to participate in the study. They were 
allocated into the intervention group or control group 
using random numbers. However, nine women refused to 
participate at two months postpartum, and thus a total of 
101 women were enrolled in the study (intervention 
group; n = 50, control group; n = 51). 

At two months postpartum, researchers checked the 
health history, general health status, blood pressure and 
pulse rate to confirm eligibility for participation in the 
study. Age, height, pre-pregnancy weight, medical his- 
tory, reproductive history and family history were re- 
corded from maternal and child health records. The 
women completed a self-administered questionnaire that 
included demographic information such as schooling 
history, work status, regular exercise, smoking and drin- 
king habits. The outcome measures were assessed at two 
months postpartum (baseline) and at four months post- 
partum (outcome). Of the 101 women who completed the 
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baseline questionnaire, 95 finished the study. Of the 50 
participants of the intervention group, four women did 
not attend the exercise classes, but of these three women 
still completed the outcome questionnaire. Figure 1 is a 
flow diagram of participants in the trial. The participants 
in the control group were offered the program after the 
outcome measurement. 

The protocol was approved by the institutional review 
board of the University of Tokyo. All women provided 
written informed consent. The study was conducted in 
accordance with the principles of the Declaration of Hel- 
sinki. 

2.3. Postpartum Exercise Intervention 

Women in the intervention group participated in an ex- 
ercise program that provided exercise classes four times 
weekly for four weeks, 90 minutes each, at three months 
postpartum. In each class, approximately 10 women par- 
ticipated and two expert exercise instructors familiar 
with postpartum exercise ensured the validity of the exer- 
cise program. The exercise class included the following: 
1) greeting and warm-up, (15 minutes); 2) aerobic exer-
cise (50 - 60 minutes) where the participant sits and 
bounces on an exercise ball (Gymnic, Italy) measuring 
55 cm or 65 cm in diameter; 3) rest, self-introduction or 
partner-up communication (5 minutes); and 4) muscular 
stretching and cool down (15 - 20 minutes).  

The participants were able to attend the class either 
with or without their babies. If they attended the class 
with their babies, babies were laid down in the center of 
the circle formed by the participants, and the mothers 
were able to hold their babies, change their diaper or 
breast-fed the babies at any time. The exercise instructors 
regulated in a flexible manner the time allocated to the 
aerobic exercise and the stretching and cool down com- 
ponent varied in length according to abilities of the par- 
ticipants. During the exercise, each participant had a 
chance to communicate with other participants. 

2.4. Main Outcome Measures 

The following three scales were evaluated. 
 MOS Short-Form 36-Item Health Survey version 2 

(SF-36v2): The SF-36 is a multi-purpose, compre- 
hensive health survey with only 36 items for health- 
related QOL measures. The original version was de- 
veloped in the United States, and it has been trans- 
lated in more than 50 countries, and the reliability and 
validity of the Japanese version have been studied 
[16]. We used the standard (four-week) recall ver- 
sions. Total score ranges from a minimum of 0 to a 
maximum of 100, with higher scores indicating better 
health status. Three subscales [physical functioning, 
role-physical, and bodily pain] correlate most highly 

with the physical component and contribute most to 
the scoring of the Physical Component Summary 
(PCS) measure [17]. The mental component corre- 
lates most highly with the [mental health, roleemo- 
tional, and social functioning] scales, which also con- 
tribute most to the scoring of the Mental Component 
Summary (MCS) measure. Three of the subscales 
[vitality, general health, and social functioning] cor- 
relate with both components. 

 Rosenberg Self-Esteem Scale (RSES): This scale me- 
asured the state of self-esteem, which was developed 
by Rosenberg in 1965 [18]. A Japanese version of the 
self-esteem scale has been developed [19]: it consists 
of 10 items, with a total score ranging from a low of 
10 to a high of 50. Higher scores indicate a “higher 
state of self-esteem”. 

 EPDS Japanese version: the Japanese version has 
been examined and validated externally. The EPDS is 
a 10-item scale and an internationally used screening 
scale for postpartum depression [20]. The scale has 
been translated and validated for use in Japan. The 
validation study on the Japanese version of the EPDS 
demonstrated a sensitivity of 0.75 and a specificity of 
0.93 at an optimum cut-off score of 9 and above [21], 
which was used in the present study. 

2.5. Sample Size Estimation 

The total sample size of 106 women was estimated for 
an expected effect size of 0.55 and power of 0.8 at an 
alpha of 0.05 [22]. This would be sufficient to detect a 
five point difference between groups in the PCS score of 
SF-36v2 on completion of the intervention, assuming a 
SD of 9.1 [16]. Taking into consideration possible dro- 
pouts, we recruited 120 women for the study. 

2.6. Statistical Analysis 

Descriptive statistics including means and standard 
deviations for quantitative variables and proportions for 
categorical variables were calculated for all baseline 
variables. The equivalence of control and intervention 
group was tested at baseline using unpaired t-test, chi- 
square test or Fisher’s exact test. For each participant 
who completed the follow-up assessments, the changes 
in each outcome were calculated (i.e. post-score minus 
pre-score). We used one-way analysis of covariance 
(ANCOVA) to compare the groups with outcome data at 
four months postpartum in both the eight subscales and 
summary scores of SF-36v2, RSES and EPDS con- 
trolling for baseline values. The analyses were conducted 
on an intention-to-treat (ITT) basis for the outcome 
variables of the entire sample. We also conducted secon- 

ary analysis of 44 women who actually attended  d  
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Figure 1. Flow diagram of participants through the study. 
 
the classes twice or more and 47 women who completed 
the post-test evaluation in the control group. All p values 
were 2-sided and p < 0.05 was considered statistically 
significant. The SPSS version 16.0 statistical software 
package (SPSS Japan Inc.) was used for statistical ana- 
lyses. 

3. RESULTS 

OPEN ACCESS 

3.1. Demographic Data 

There were no significant differences between the two 
groups in terms of age and other demographic parame- 
ters. The two groups were well balanced with respect to 
socio-demographic characteristics (Table 1). Their ba- 
bies were also in good health. 

3.2. Class Attendance Rate 

Finally, 48 women were followed through four months 
postpartum among 50 participants who were allocated to 
intervention group. Subsequently, the data for 48 women 
were analyzed. However, actual attendance at the class 
was 44 women and the attendance rate was 88.0%. 

3.3. Comparison of SF-36v2 Scores of the  
Two Groups 

No baseline differences in SF-36v2 scores were ap- 
parent between intervention and control groups. At four 
months after childbirth, there was no significant differ- 
ence in the PCS of SF-36v2 score between the two 

groups. ANCOVA analyses identified the exercise group 
improved significantly more than the control group in 
two of the eight subscales within the SF-36v2 score: the 
Physical Functioning (PF) domain (p = 0.018) and the 
Vitality (VT) domain (p = 0.016). The MCS summary 
score and other subscales showed no significant differ- 
ence due to the exercise intervention (Table 2). 

3.4. Comparison of EPDS Scores of the Two  
Groups 

At baseline, no significant differences were seen in the 
rate of women scoring ≥ 9 on the EPDS score. The mean 
of EPDS score was higher in the control group than in 
the intervention group at baseline (p = 0.028). The mean 
of EPDS scores were reduced in both of intervention 
group and control group, but there were no differences 
between the two groups at outcome measurements (Ta- 
ble 2). Although we re-analyzed our data excluding wo- 
men with high EPDS scores of 13.0 and above at base- 
line, there was no change in the results of outcome mea- 
surements. 

3.5. Secondary Analysis 

We conducted additional analysis of 44 women who 
actually attended the classes twice or more and 47 
women who completed the post-test evaluation in the 
control group. ANCOVA analyses identified that the 44 
women in the exercise intervention group showed 
ignificantly greater improvements than the 47 women in  s  
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Table 1. Characteristics of participants of the intervention and control groups at baseline. 

All Intervention Control  
 

n = 101 n = 50 n = 51 p 

Age (years)  33.8 ± 3.8 33.8 ± 3.6 33.7 ± 4.0 0.984 

Pre-pregnancy BMIa (kg/m2)  20.0 ± 2.6 20.1 ± 2.8 19.9 ± 2.5 0.666 

  n (%) n (%) n (%)  

Parity Primipara 76 (75.2) 39 (78.0) 37 (72.5) 0.646 

Family structure Nuclear family 96 (95.0) 46 (92.0) 50 (98.0) 0.205 

Education Junior high school, High school 10 (9.9) 5 (10.0) 5 (9.8) 0.058 

 Junior college, Technical college 27 (26.7) 12 (24.0) 15 (29.4)  

 College, University 64 (63.3) 33 (66.0) 31 (60.8)  

Annual net household income Less than 5 million yen 15 (14.9) 6 (12.0) 9 (17.7) 0.194 

 5 - 7 million yen 23 (22.8) 14 (28.0) 9 (17.6)  

 7 - 9 million yen 18 (17.8) 11 (22.0) 7 (13.7)  

 More than 9 million yen 45 (44.6) 19 (38.0) 26 (51.0)  

Occupation Workerb 7 (6.9) 3 (6.0) 4 (7.8) 0.065 

 Non-workerc 74 (73.3) 37 (74.0) 37 (72.5)  

 No answer 20 (19.8) 10 (20.0) 10 (19.6)  

Mode of delivery Vaginal delivery 80 (79.2) 39 (78.0) 41 (80.4) 0.803 

 Caesarean section 19 (18.8) 10 (20.0) 9 (17.6)  

 No answer 2 (2.0) 1 (2.0) 1 (3.9)  

EPDS scored ≥9 16 (15.8) 6 (12.0) 10 (19.6) 0.415 

Data are mean ± SD or n (%), aBMI: Body Mass Index; bWorker: Include part-time job and school attendance; cNon-worker: Include full-time homemakers and 
workers on a child-care leave; dEPDS: Edinburgh Postnatal Depression Scale: a higher score is a tendency for postpartum depression. 

 
Table 2. SF-36v2 subscales, SF-36v2 summary scores, RSES and EPDS for the intervention and control groups. 

Baseline  
(2 months postpartum) 

Outcome 
(4 months postpartum)

  Mean change 
Mean  

between group 
difference 

95% CI 
of the 

difference

Interventiona Control Interventiona Control F valueb p Interventiona Control 

n = 48 n = 47 n = 48 n = 47   n = 48 n = 47 

 

mean ± SD mean ± SD   mean ± SD 

 

SF-36v2 subscales           

Physical functioning 
(PF) 

50.7 ± 8.2 50.5 ± 8.7 52.1 ± 6.7 48.7 ± 9.8 5.826 0.018 1.3 ± 6.4 −1.8 ± 7.9 3.1 (0.2, 6.1)

Role-physical (RP) 31.8 ± 18.5 36.5 ± 17.8 42.5 ± 15.9 43.6 ± 13.2 0.023 0.880 10.7 ± 17.8 7.1 ± 18.6 3.6 (−3.8, 11.0)

Bodily pain (BP) 44.7 ± 10.8 43.0 ± 9.8 44.6 ± 9.9 46.1 ± 10.2 1.057 0.307 −0.04 ± 11.7 3.1 ± 11.7 −3.2 (−7.9, 1.6)

General health (GH) 56.0 ± 10.1 53.0 ± 8.6 54.5 ± 11.1 52.9 ± 9.5 0.286 0.594 1.2 ± 7.5 −0.1 ± 5.5 −1.1 (−3.9, 1.6)

Vitality (VT) 45.2 ± 9.7 44.9 ± 9.1 49.8 ± 9.8 45.9 ± 9.3 6.036 0.016 4.6 ± 8.7 1.0 ± 7.4 3.6 (0.3, 6.9)

Social functioning (SF) 36.8 ± 16.5 39.6 ± 13.8 46.9 ± 12.9 48.4 ± 10.5 0.018 0.893 10.5 ± 13.4 8.8 ± 14.1 1.7 (−4.0, 7.3)

Role-emotional (RE) 43.1 ± 15.2 42.5 ± 16.0 47.4 ± 13.2 47.9 ± 11.1 0.129 0.720 4.3 ± 11.4 5.4 ± 16.2 −1.2 (−6.9, 4.6)

Mental health (MH) 49.7 ± 8.7 48.0 ± 8.9 52.1 ± 9.1 51.4 ± 7.9 0.027 0.869 2.4 ± 7.3 3.3 ± 8.3 −0.9 (−4, 2) 

SF-36v2 summary score           

PCS 38.3 ± 14.7 40.8 ± 14.3 44.8 ± 12.3 45.3 ± 10.7 0.052 0.819 6.5 ± 12.2 4.6 ± 14.1 1.9 (−3.4, 7.3)

MCS 50.7 ± 9.1 48.5 ± 8.6 52.3 ± 9.2 50.6 ± 7.5 0.032 0.858 1.5 ± 7.0 2.1 ± 7.4 −0.6 (−3.6, 2.3)

RSES 38.8 ± 7.4 37.3 ± 8.3 40.1 ± 7.2 37.2 ± 7.6 5.65 0.020 1.3 ± 3.4 −0.02 ± 3.4 1.3 (−0.04, 2.7)

EPDS 4.1 ± 4.0 5.9 ± 3.8 3.6 ± 4.2 4.1 ± 3.4 0.404 0.527 −0.5 ± 4.1 −1.8 ± 3.6 1.3 (−0.2, 2.9)

PCS: Physical Component Summary, MCS: Mental Component Summary; RSES: Rosenberge Self-Esteem Scale; EPDS: Edinburgh Postnatal Depression Scale; 
aIntervention group participated in execise program at 3 months postpartum; bANCOVA: analysis of covariance with baseline data as covariate. 
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the control group for two of the eight subscales within 
the SF-36v2: the Physical Functioning (PF) domain (p = 
0.022); and the Vitality (VT) domain (p = 0.008). MCS 
summary score and other subscales showed no signi- 
ficant differences due to exercise intervention. A sig- 
nificant increase in self-esteem level (RSES) was seen in 
the 44 women in the exercise intervention group com- 
pared to controls (p = 0.037). No discrepancy was iden- 
tified between these results and the ITT analysis of out- 
come measurements. 

4. DISCUSSION 

This study demonstrated the effect of an exercise pro- 
gram on health-related QOL and self-esteem in women at 
three months postpartum. PF score and VT score of SF- 
36v2 that is, health-related QOL increased due to exer- 
cise in the postpartum period, rather than as a result of 
natural recovery and this may explain the effects of the 
intervention. The increase of these subscales might re- 
flect that participating women were doing well after 
childbirth. We found that postpartum exercise might in- 
crease the physiological aspect of health-related QOL. 
Although the mean of PCS summary score increased 6.5 
points after the exercise program in the intervention 
group, on the other hand, a naturally steeper recovery 
was found in the control group at the same time. There- 
fore, the mean between group differences was only 1.3 
points.  

SF-36v2 standard values for Japanese women in their 
30s are as follows: PCS: 51.3 (7.8), 47.6 - 52.7; MCS: 
47.9 (10.4), 39.7 - 56.6; mean (SD), 25th - 75th percentile. 
Mean values of PCS for our participants were below the 
25th percentile of the coeval general population. Postpar- 
tum women seem likely to be experiencing some degree 
of physical discomfort. For this reason, improving the 
subscales [physical functioning, role-physical, bodily 
pain, vitality, general health, social functioning] com- 
prising PCS score among postpartum women is signifi- 
cant. Meanwhile, MCS scores for our participants were 
at almost the same level as the coeval general population. 

The mean of EPDS scores reduced in both intervene- 
tion and control groups, and there were no differences 
between the two groups due to less change in healthy 
subjects in our study. The exercise program in this study 
involved aerobic exercise and it was expected that it 
would have an effect on reducing postpartum depressive 
symptoms. However, almost all participants in our study 
were women without high EPDS scores and significant 
differences were not found. As another reason for non- 
significant differences, the baseline EPDS score was 
higher in the control group than in the intervention group, 
even though we conducted a random allocation. There- 
fore, control group scores had a potentially steeper de- 

cline over time compared to the intervention group.  
The target population for our study was healthy wo- 

men during the postpartum period, since we are inter- 
ested in developing programs for the primary prevention 
of postpartum depression. Our findings were thus limited 
to healthy postpartum women. The present intervention 
did not improve EPDS scores compared to the control 
group. Speculation on possible effects of programs like 
this as a treatment for women with depression is beyond 
the scope of the study. 

In future investigation, dose-response trials will need 
to examine changes in QOL in postpartum women, and 
the exact type and intensity of exercise that is most ap- 
propriate for mothers remain to be determined. A previ- 
ous RCT that examined the effect of exercise in improve- 
ing QOL among sedentary postmenopausal women de- 
monstrated that higher doses of exercise were associated 
with larger improvements in mental and physical aspects 
of QOL [14]. Both the intensity and duration of exercise 
may influence improvements in QOL. As such, it seems 
desirable to conduct thorough and extensive studies on 
the effects of physical exercise on postpartum women, 
although it is difficult for mothers in the child-rearing 
period to follow an exercise program. 

In our study, postpartum exercise resulted in a tenden- 
cy to increase self-esteem. Self-esteem was the link ex- 
plaining the relationship between depression and body 
image, with lower esteem associated with negative body 
attitude [23]. Many new mothers are confronted with a 
gap between the actual appearance of their body after 
childbirth and their expected postpartum weight and 
body changes. A previous study suggested that mothers’ 
body satisfaction worsened from 1 to 9 months post-par- 
tum, and that body dissatisfaction was associated with 
worse mental health [24]. Another intervention study de- 
monstrated that pregnant adolescents who participated in 
an aerobic exercise program showed a significant de- 
crease in depressive symptoms over time and an increase 
in total self-esteem [25]. Thus, it is important to encour- 
age mothers to enhance postpartum self-esteem. 

Daley et al. [26] tested the feasibility of an exercise 
intervention program for women with postpartum de- 
pression in a pilot RCT and found comparatively similar 
results to ours. The intervention group showed a signifi- 
cantly higher self-efficacy for exercise compared to usual 
care, but the program did not improve depression scores. 
Assessment of the results suggested that it was difficult 
to increase exercise participation over the 12 week pe- 
riod due to women’s motivation. Especially, in the case 
of mothers with depressive symptoms, the acceptability 
of the intervention was important in addition to the ef- 
fecttiveness of the program. Any intervention designed to 
include high risk mothers with depression may have a 
real chance to reduce depressive symptoms.  
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The attendance rate in this exercise program was com- 
paratively high and remained at almost 90% despite 
many constraints against leaving home in the first six 
months after childbirth. The program was formulated so 
that mothers were easily able to attend classes with their 
babies, and run on a short term basis. The accessibility 
and acceptability of the services may have contributed to 
the high attendance rate. 

There are several methodological issues that should be 
considered in interpreting these findings. First, although 
we tried to enroll a sufficient number of participants, the 
number was insufficient for power analysis, though the 
size of our sample was larger than similar previous trials. 
Second, most participants had normal BMI and were 
urban dwellers. Therefore, we do not know whether the 
results could be applied to other populations of post- 
partum women. Regardless of these limitations, our trial 
demonstrated that the exercise program used in this study 
allowed participation at a high rate and was well toler- 
ated by postpartum women, resulting in increased psy- 
chological well-being such as health-related QOL and 
self-esteem. 
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