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หลักการและวัตถุประสงค: การออกกําลังกายตอเน่ืองอาจ
ทําใหสมรรถภาพปอด (Pulmonary function, PF) และการ
ทํางานของระบบประสาทอัตโนมัติของหัวใจ (Cardiac
autonomic function, CAF) ดีขึน้ วตัถุประสงคของการศกึษา
คร้ังน้ี เพื่อศึกษา PF และ CAF ภายหลัง 12 สัปดาหของการ
ฝกออกกําลังกายดวยการเดินเร็วและบิดเอวรวมกับการ
เพิ่มนํ้าหนักที่แขน (Brisk walking with swaying hips and
hand weight loading, BWSHL) ในคนไทยวัยผ ูใหญที่มี
นํ้าหนักเกินหรืออวน
วิธีการศึกษา: ประชากรที่ นํามาศึกษาเปนอาสาสมัคร
คนไทยวัยผ ูใหญอาย ุ20-35 ปจํานวน  63 ราย แบงออกเปน
2 กล ุม; กล ุมที่ 1 กล ุมนํ้าหนักเกิน (BMI > 25-29.9 กิโลกรัม/
เมตร2) เปนกล ุมควบคุม (C) 15 ราย, กล ุมออกกําลังกาย (E)
16 ราย และกล ุมที่ 2 กล ุมอวน (BMI > 30-39.9 กิโลกรัม/
เมตร2) เปนกล ุม (C) 15 ราย, กล ุม (E) 17 ราย ทุกคนไดรับ
การประเมิน PF และ CAF (Heart rate variability, HRV)
กอนและหลัง 12 สัปดาห การออกกําลังกายดวย BWSHL
(มีนํ้าหนักที่แขน 0.9 - 2.26 กิโลกรัม) ใหออกกําลังกาย 40
นาที/คร้ัง (อบอ ุนรางกาย 5 นาที, ออกกําลังกายที่ความหนัก
รอยละ 60-80 ของอัตราการเตนหัวใจสูงสุด (Maximum of
heart rate; HRmax) 30 นาท ีและคลายอ ุน 5 นาท)ี อยางนอย
3 วันตอสัปดาหจนครบ 12 สัปดาหติดตอกัน
ผลการศึกษา: พบวา BWSHL ไมมีผลตอสมรรถภาพปอด
(PF) ระหวางกล ุมควบคุม (C) กับกล ุมออกกําลังกาย (E)
แตมผีลทําใหการทํางานของระบบประสาทอัตโนมตัขิองหวัใจ
(CAF) ในกล ุมออกกําลังกาย (E) พบวาอัตราการเตนของ

Background and Objective: Regular exercise may
improve pulmonary function (PF) and cardiac autonomic
function (CAF). This study aimed to investigate PF and
CAF following 12 weeks of an exercise program
involving brisk walking with swaying hips and hand weight
loading (BWSHL) in overweight and obese Thai adults.
Methods: Sixty-three Thai adult subjects aged between
20-35 years old were assigned to two groups.
Overweight subjects (BMI > 25 to 29.9 kg/m2) were
assigned to control group (C) (n=15) and exercise group
(E) (n=16). Similarly, obese subjects (BMI > 30 to 39.9
kg/m2) were divided into C group   (n=15) and  E group
(n=17). The PF and CAF (Heart rate variability, HRV)
were measured before and after 12 weeks of exercise.
The exercise consisting of BWSHL (hand weight load of
0.9 - 2.26 kg) for 40 min/session (5 min warm-up, 30 min
exercise of 60 to 80% HRmax, 5 min cool-down) with a
hand weight load between 0.9 to 2.26 kg, performed at
least 3 days per week for 12 consecutive weeks.
Results: Following BWSHL, there were no significant
differences in PF between Groups C and E, but CAF in
Group E was significantly reduced in HR, SDNN, LF
and LF/HF, while HF and RMSSD increased (p<0.001)
on supine and tilted 70 degrees positions.
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หัวใจ (HR), คาสวนเบี่ยงเบนมาตรฐานของขอมูล standard
deviation of all NN intervals (SDNN), ความถี่ต่ํา low
frequency (LF) และ อัตราสวนของความถี่ต่ําตอความถี่สูง
low - and high-frequency spectra (LF/HF) ลดลง ขณะที่
ผลของความถี่สูง (HF) และ คาเฉล่ียกําลังสองของคาเบี่ยง
เบนมาตรฐานของขอมลู (the square root of  mean squares
of differences between adjacent NN intervals, RMSSD)
เพิ่มขึ้น อยางมีนัยสําคัญทางสถิติ (p<0.001) ทั้งในทานอน
และทาเอียง 70 องศา
สรุป: การออกกําลังกายดวยการเดินเร็วและบิดเอวรวมกับ
การเพิ่มนํ้าหนักที่แขน (BWSHL) 12 สัปดาห มีผลพัฒนา
ระบบประสาทอัตโนมัติของหัวใจดีขึ้น แตไมพบการเปล่ียน
แปลงในสมรรถภาพปอดในคนไทยวัยผ ูใหญที่มีนํ้าหนักเกิน
หรืออวน อายุระหวาง 20-35 ป

คําสําคัญ สมรรถภาพปอด การทํางานของระบบประสาท
อัตโนมัติของหัวใจ นํ้าหนักเกินหรืออวน

Conclusions: This study shows that 12 weeks of
BWSHL improves CAF but not the PF in overweight
and obese Thai adults aged between 20 and 35 years
old.

Key words: pulmonary function (PF), cardiac autonomic
function (CAF), overweight and obesity

Introduction
Overweight and obesity develop as a consequence

of an imbalance between energy intake and energy
expenditure due to genetics and environment such as
sedentary lifestyle, high fat, and fast foods1with the
prevalence increasing steadily globally2. In Thailand,
the prevalence of obesity increased by around 19% from
1997 to 20043. It is well established that obesity is one
of major contributors to several diseases including
coronary heart disease, stroke, respiratory problems and
disability4.  It can cause development of various respira-
tory disturbances, such as alterations in respiratory
mechanics, decreases in respiratory muscle strength and
endurance, pulmonary gas exchange, pulmonary
function and exercise capacity4-7.

Aerobic exercise is physical exercise of relatively
low intensity that depends primarily on the aerobic
energy-generating process. Prolonged moderate
aerobic exercise at 65% maximal oxygen uptake
V O2max  leads to contribution of fat approximately

40 to 60% of total energy expenditure depending on
how long the exercise is performed.  On the other hand,
strenuous exercise above 75%V O2max primarily burns
glycogen8. Hand weight load exercise increases energy

expenditure whereas walking with hip swinging may
strengthen abdominal muscles as well as decrease waist
circumference, and/or fat deposit. Resistance training
including strength, endurance, and power, the chest
press, shoulder press, pull down, dips, lower- black
extension, abdominal crunch/curl-up and leg press, 2-3
days/week for a total of 2 to 4 sets with 8 to 12
repetitions per set with a rest interval of 2 to 3 minutes
between sets can improve all components of muscular
fitness9.

The measurement of cardiac autonomic function
using heart rate variability (HRV) is a noninvasive method
that is now accepted10. Exercise can improve HRV and
function of autonomic nervous system (ANS). Following
12 weeks of exercise training program (brisk walking),
increases in vagal-mediated HRV, and also
improvement of respiratory muscle strength, pulmonary
function, physical performance and cardiovascular
endurance and modification of cardiac autonomic
control among sedentary Thais were observed 11.
Several studies found that exercise training increased
HRV12, 13 and excutive performance after aerobic
training13.
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Brisk walking is often recommended because it is
easy to practice and no devices are needed. So far,
there has been no study in regard to examining the
effects of brisk walking with swaying hips and hand
weight load (BWSHL) exercise on the pulmonary
function and the cardiac autonomic control. Therefore,
this study aimed to investigate these functions following
12 consecutive weeks of BWSHL in overweight and
obese Thais. This study aimed to investigate pulmonary
and cardiac autonomic functions after 12 consecutive
weeks of an exercise program involving brisk walking
with swaying hips and hand weight load exercise in
overweight and obese Thai adults.

Materials and Methods
Study design and population

This was an experimental study in humans
conducted by evaluating pulmonary and cardiac
autonomic functions. Sixty-three subjects were assigned
into control group (C) and exercise group (E).
Thirty-one overweight (BMI 25.0-29.99 kg/m2) and
thirty-two obese (BMI 30.0-39.99 kg/m2) Thai subjects,
aged between 20 to 35 years old were recruited as
volunteer subjects both males and females. All subjects
completed a confidential health-screening questionnaire.
Subjects with history of cardiovascular (i.e. coronary heart
disease, arrhythmia and chronic heart failure), arthritis,
neuromuscular, pulmonary, diabetes mellitus, alcohol
drinking or smoking and hypertension or other debilitat-
ing diseases were not included to this study.
Participants were asked to assess physical
examination, anthropometry, pulmonary and cardiac
autonomic function test at our Laboratory Unit,
Department of Physiology, Faculty of Medicine, Khon
Kaen University.

Study protocol
Overweight and obese Thai adults aged between

20 to 35 years with the inclusion criteria voluntarily
participated in this study. Overweight (BMI 25.0-29.99
kg/m2, n=31) participants with no involvement in aerobic
exercise were assigned to control group (C, n=15), or
exercise group, (E, n=16). Similarly, obese (BMI 30.0-
39.99 kg/m2, n=32) were assigned to either control group

(C, n=15), or exercise group (E, n=17). Participants in
the E group completed aerobic exercise consisting of
brisk walking with swaying hips and hand (BWSHL) with
a weight load between 0.9 to 2.26 kg for 40 min/session
(5 min warm-up, 30 min exercise of 60 to 80% HR max,
5 min cool-down), at least 3 days/week for 12
consecutive weeks. All parameters were measured
before and after 12 weeks of aerobic exercise BWSHL
program.

Pulmonary function test
The evaluation of pulmonary function was performed

by a calibrated Vitalograph Spirotrac IIS machine in a
standing position14. The directly evaluated parameters
were lung volume, capacity, forced vital capacity (FVC)
performed in this order at least three times each,
according to the standards of the American Thoracic
Society (ATS) with volunteers in the sitting position.
Results were expressed as absolute values and as
percentages of the reference predicted values15.

HRV measurement
Participants were prepared for electrode placement

to measure RR interval via a 3-lead EKG (Lab Chart 7,
AD Instruments, Australia). After 10 minutes of rest in
the supine position, EKG was recorded according to the
standards of measurements, physiological interpretation,
and clinical use guidelines for assessment of HRV10. In
this study, HRV was measured by both frequency
domain and time domain analysis. Files were imported
to STATA software program version 12 for descriptive
analyses of HRV variables based on current
recommendations. All resting HRV variables were
calculated from the last five minutes of resting periods.

Time domain analysis measures the changes in
heart rate over time or the intervals between successive
normal cardiac cycles10. Parameters of the time domain
are standard deviation of all normal to normal intervals
(SDNN), standard deviation of the averages of normal
to normal intervals (SDANN) and square root of the mean
of the sum of the squares of differences between
adjacent normal to normal intervals (RMSSD). SDNN
and RMSSD represent total power and parasympathetic
activity, respectively.
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Power spectral density was quantified using the
following metrics: total power (the energy in the heart
period power spectrum between 0-0.4 Hz). Low
frequency (LF) (the energy of the spectrum power
between 0.04-0.15 Hz) indicates primarily sympathetic
nervous system with minor inf luence from
parasympathetic activity. High frequency (HF) (the
energy of the  spectrum power between 0.15-0.4 Hz)
reflects solely parasympathetic activity of cardiac
function. The LF to HF ratio reflects sympathovagal
balance. LF and HF were measured in normalized units
[n.u. = [(LF or HF)/(total power-VLF)]. The
representation of LF and HF in n.u. emphasizes the
controlled and balanced behavior of the sympathetic
(SNS) and parasympathetic (PNS) branches of the
autonomic nervous system (ANS).  Moreover,
normalization tends to minimize the effect on the values
of LF and HF components of the changes in total power.
Nevertheless, it is recommended that n.u. should be
quoted with absolute values of LF and HF power in
order to describe in total the distribution of power in
spectral components.

Ethical approval
Written informed consent from each participant was

obtained before testing. The methods of this study has
been reviewed and approved by the Khon Kaen
University Ethics Committee for Human Research
(HE561482).

Statistical Analyses
Data were expressed as mean  SD. The STATA

12 Statistical software was used to perform the
statistical analysis. Paired t-test was used to compare
differences in characteristics and all parameters between
overweight and obese pre-versus post-exercise.
Two-sample Wilcoxon rank-sum (Mann- Whitney) test
was used when data deviated from normality, and a p
value less than 0.05 was considered to be statistically
significant.

Results
Anthropometry and Pulmonary function

The data are presented as % predicted (Table 1
and 2). No measurements of anthropometry and

pulmonary function in overweight and obese subjects
showed significant differences between pre- and
post-exercise after 12 weeks in either control or
exercise groups.

Heart rate variability (HRV)
Data regarding time and frequency domains as-

sessed during supine and tilt positions in control and
exercise groups of overweight and obese subjects are
shown in Table 3 and Figure 1, 2. We observed
significant differences between control and exercise
groups after 12 weeks of BWSHL exercise.

In overweight group, the supine HR decreased
10.90%, which was highly significant (p<0.001). In time
domain assessment, SDNN also decreased significantly
(18.50%, p<0.001), and RMSSD increased 48.33%
(p<0.01). In frequency domain assessment, LF (n.u.)
decreased 29.73% (p<0.001) and HF (n.u.) increased
39.99% (p<0.001). LF/HF ratio decreased significantly
(56.44%, p<0.001) (Table 3 and Figure 1). Similary, tilt
HR increased 4.83% (p<0.01), SDNN decreased 27.60%
(p<0.001) and RMSSD increased 23.62% (p<0.01). LF
(n.u.) decreased 12.49%, and HF (n.u.) increased 19.13%
(p<0.001). LF/HF ratio decreased 28.61% (p<0.001)
(Table 3).

In obese group, the supine HR decreased 6.02%, a
highly significant difference (p<0.01). RMSSD increased
27.62% (p<0.01). In frequency domain assessment, LF
(n.u.) decreased 17.96% (p<0.001). HF (n.u.) increased
15.39% (p<0.001). So, LF/HF ratio decreased to a highly
significant degree (40.55%, p<0.001) (Table 3 and Fig-
ure 2). Moreover, tilt HR increased 5.42% (p<0.01),
SDNN decreased 23.66% (p<0.001), RMSSD increased
44.48% (p<0.001), LF (n.u.) decreased 13.29%
(p<0.001) and HF (n.u.) increased 18.10% (p<0.001).
LF/HF ratio was decreased 31.89% (p<0.001) (Table
3).

Discussion
BWSHL exercise and pulmonary function (PF)

This study has shown no significant difference in
pulmonary function after 12 weeks of BWSHL. Similarly,
a study by Selvadurai and Hiran found no significant
difference in pulmonary function indices after aerobic
training program compared to no physical training16. Also,
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Costa and coworkers found no significant differences
between the obese group and the non-obese group as
to the age, vital capacity, tidal volume, forced vital
capacity, and forced expiratory volume in the first
second. However, the obese group presents a greater
inspiratory reserve volume, a lower expiratory reserve
volume and maximal voluntary ventilation than the
non-obese group, respectively 17.  On the contrary, Jones
reported a 5% reduction in expiratory reserve volume

(ERV) per unit of increase in BMI and that, above 30 kg/
m2, it reduces 1% per unit of BMI18. Some authors have
suggested that obesity may promote air trapping, which
impairs adequate pulmonary ventilation through the
reduction of pulmonary volumes19. Other authors find a
connection between obesity and dyspnea when
studying a group of older patients with higher BMI
levels20. This study found that an aerobic exercise by
brisk walking with swaying hips and hand weight load

Table 1 Baseline clinical characteristics of overweight and obese subjects

Age (years)
Body weight (kg)
Height (cm)
BMI (kg/m2)
Total body fat (%)
Total body water (%)
WC (cm)
HC (cm)
WHR
SBP (mmHg)
DBP (mmHg)
MAP (mmHg)
HR (beats/min)

29  5
72.0  11.9
162.3  10.1
27.1  1.5
32.7  4.4
48.0  4.0
88.3  7.7
104.1  5.7
0.85  0.06

122  9
78.5  12.2
92.7 10.9
79  14

24  4
74.2  10.3
165.7  9.0
27.0  1.4
30.5  4.0
50.4  7.7
85.8  6.9
103.9  4.6
0.83  0.06

113  8
79.0  10.7
90.3  8.9

83  8

24  6
90.2  13.1
167.3  12.4
31.5  2.0
40.8  3.6
42.5  2.8
97.0  7.9
111.2  5.4
0.82  0.13

120  8
73.3  7.0
88.5  5.8
77  11

25  4
90.8  16.5
167.2  8.6
32.2  3.1
36.1  3.1
45.2  4.9
99.3  11.4
112.4  7.7
0.88  0.05
120  8v
78.4  7.6
92.3  6.0
79  11

          Control (n=15) Exercise (n=16)             Control (n=15) Exercise (n=17)
                             Overweight group                                                    Obese group

Data are presented as mean  SD. Body weight, BMI, body mass index, % of total body water, WC, waist circumference; HC,
hip circumference; WHR, waist to hip ratio; SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean arterial
pressure; HR, heart rate.
Table 2 Pulmonary function of overweight and obese assessed during pre- and post- exercise (BWSHL) in control
and exercise groups

    pre-test           post-test     pre-test         post-test pre-test         post-test pre-test      post-test
VC (L)
VC (%pred)
FVC (L)
FVC (%pred)
FEV1 (L)
FEV1 (%pred)
FEV1/FVC (L)
FEV1/FVC
(%pred)

2.84  0.96
85.86  19.14
2.94  1.23
99.36 8.73
2.73  0.56

90.25  11.23
0.84 0.34

90.63  12.06

2.83  0.55
84.53  19.05
2.93  1.05
99.23  8.55
2.73  0.35

90.14  11.24
0.85  0.26

90.44  12.05

3.00  0.73
92.13  13.86
3.41  0.87

95.75  17.26
2.67  0.88

86.44  22.35
0.78  0.14

81.74  26.38

3.36  0.82
92.69  14.98
3.42  0.91

95.69  16.02
2.79  0.82

88.56  17.61
0.81  0.09

92.31  10.82

3.14  0.85
92.35  18.75
3.35  1.14

101.33  9.75
2.94  0.73

94.34 13.45
0.83  0.15

92.24  13.25

3.14  0.74
91.53  18.55
3.23  1.15

100.14  8.75
2.84  0.73

92.53  13.35
0.84 0.15

91.33  13.25

3.53 0.84
92.29  12.66
3.80  0.91

100.12  13.58
2.80  0.67

86.35  16.33
0.74  0.15

54.94  15.84

3.50  0.97
91.59  14.00
3.68  0.96

96.82  13.68
3.03  0.67

93.59  13.18
0.82  0.11
92.65  9.98

            Control (n=15)        Exercise (n=16)          Control (n=15)         Exercise (n=16)
                               Overweight group                                                                 Obese group

VC, vital capacity; TV, tidal volume;  FVC, force vital capacity; FEV1, force expiratory volume in the first second ; IRV, inspiratory
reserve volume; ERV, expiratory reserve volume; IC, inspiratory capacity; %pred, %predicted value. Data are presented as mean
 SD tested by paired and unpaired t-test, Wilcoxon signed-rank test. *** p<0.001 Highly significant difference in pre-versus post-
test by paired t-test.
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Table 3 HRV of overweight and obese assessed during pre- and post-test among supine and tilt position in control

and exercise groups

HR (bpm)

Time domain

SDNN (ms)

RMSSD (ms)

Frequency domain

LF (n.u.)

HF (n.u.)

LF/HF ratio

HR (bpm)

Time domain

SDNN (ms)

RMSSD (ms)

Frequency domain

LF (n.u.)

HF (n.u.)

LF/HF ratio

71 ± 9

48.1± 26.4

50.6 ± 33.4

38.6 ± 16.8

49.0 ± 18.8

1.34 ± 0.85

86 ± 8

48.5 ± 28.4

34.6 ± 30.1

43.0 ± 20.7

38.0 ± 12.4

1.96 ± 1.63

70 ± 7

66.3 ± 34.4

53.4 ± 38.1

33.5 ± 14.0

53.7 ± 17.0

0.94 ± 0.64

84 ± 9

48.6 ± 40.9

38.0 ± 31.5

39.7 ± 16.6

41.7 ± 13.6

1.72 ± 1.49

71 ± 7

65.1 ± 20.5

43.4 ± 20.3

47.7 ± 20.8

42.7 ± 18.7

1.63 ± 1.25

85 ± 7

53.4 ± 34.5

24.3 ± 22.3

65.3 ± 18.3

28.6 ± 16.4

3.46 ± 2.57

63 ± 8***

53.0 ± 21.7***

64.4 ± 32.5**

33.5 ± 15.4***

59.8 ± 16.2***

0.71 ± 0.51***

81 ± 11**

38.7 ± 23.6***

30.1 ± 27.1**

57.2 ± 22.0***

34.0 ± 17.4***

2.47 ± 1.86***

72 ± 11

53.2 ± 31.7

56.1 ± 52.6

39.2 ± 19.6

46.6 ± 19.8

1.33 ± 0.55

86 ± 11

45.4 ± 23.9

43.8 ± 34.7

45.8 ± 21.9

38.3 ± 14.8

2.04 ± 1.23

72 ± 11

49.0 ± 28.4

49.7 ± 46.0

39.3 ± 19.6

47.1 ± 19.8

1.43 ± 0.66

86 ± 11

41.8 ± 23.9

40.9 ± 33.6

49.8 ± 20.4

39.4 ± 15.7

2.23 ± 1.34

69 ± 6

55.5 ± 20.5

43.3 ± 17.7

44.7 ± 17.0

44.9 ± 17.6

1.43 ± 0.40

81 ± 10

68.5 ± 46.5

39.2 ± 40.6

52.8 ± 21.5

33.4 ±14.2

2.32 ± 2.15

65 ± 6**

51.7 ± 20.7

55.3 ± 23.0**

36.7 ± 15.2***

51.8 ± 15.5***

0.85 ± 0.64***

76 ± 9***

52.3 ± 33.1***

56.6 ± 70.8***

45.7 ± 21.3***

39.5 ± 13.4***

1.58 ± 1.57***

Supine

Tilt

Position
       pre-test               post-test             pre-test     post-test              pre-test              post-test   pre-test         post-test

                  Control (n=15)                                 Exercise (n=16)                        Control (n=15)          Exercise (n=17)

                                           Overweight group                                                                               Obese group

HR, heart rate; SDNN, standard deviation of all NN intervals; RMSSD, square root of the mean of the sum of the squares of differences between adjacent NN

interval; low frequency power (LF); high frequency power (HF); LF/HF ratio. Data are presented as mean ± SD. ** p<0.01 High significant difference and ***

p<0.001 Highly significant difference in pre-versus post- test by paired t-test.

Figure 1 The measurements of (A) HR, (B) SDNN, (C) RMSSD, (D) LF, (E) HF, (F) HF/LF ratio in supine position

during pre-test and post-test after 12 weeks of BWSHL exercise in overweight group (control, n = 15; exercise, n=

16). Data are shown as mean ± SD. ** p<0.01 High significant difference and *** p<0.001 Highly significant

difference in pre-versus post- test by paired t-test.
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(BWSHL) had no effect on pulmonary function both

overweight and obese Thai adults aged 20-35 years

old.

BWSHL exercise and heart rate variability (HRV)

HRV of overweight and obese groups were

significantly different between pre- and post-test in

exercise groups. We found decrease in HR, SDNN, LF

and LF/HF, and increase in RMSSD and HF in supine

and tilt positions. Similarly, studies found that exercise

training increases HRV12, 13. In contrast, a 12-week

exercise training program by bicycling of 20 min/

session, 3 sessions/week resulted in increased

sympathetic activity in supine position and changes in

HR upon changing postures from supine to upright was

significantly greater than that of the pre-exercise21.

Numerous studies show an increase in HRV, which

indicates improvement of autonomic function by

endurance exercise22. The discrepancy among various
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Figure 2 The measurements of (A) HR, (B) SDNN, (C) RMSSD, (D) LF, (E) HF, (F) HF/LF ratio in supine position

during pre-test and post-test after 12 weeks of BWSHL exercise in obese group (control, n = 15; exercise, n= 17).

Data are shown as mean ±  SD. ** p<0.01 High significant difference and *** p<0.001 Highly significant difference

in pre-versus post- test by paired t-test.

studies may be associated with difference in intensity,

duration and mode of exercise program and individual

subjects23

HRV is used to assess the cardiac autonomic

function. Measuring autonomic activity using HRV

provides a global assessment of sympathetic and

parasympathetic contribution; thus, HRV may not be

specific enough to detect subtle changes in autonomic

control. Our results show an increase in

parasympathetic, and a decrease in sympathetic

activities following 12 weeks of aerobic exercise BWSHL

in overweight or obese Thai adults show improvement

of cardiac autonomic control.

Conclusions

This study shows that after 12 weeks of aerobic

exercise of brisk walking with swaying hips and hand

weight loading (BWSHL) cannot improve pulmonary

function. However,  it can  improve  in cardiac
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autonomic function (CAF) in overweight and obese Thai
adults, aged between 20 to 35 years old.
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