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ABSTRACT

Pulmonary function and physical performance decrease with age, resulting in an
increase in morbidity and mortality in the elderly. Ruesi Dadton (RD) combines
various protocols for health promotion suitable for all ages, including deep breathing
and stretching. The aims of this quasi-experimental study were to investigate the
effectiveness of RD on vital capacity and the physical performance in healthy elderly
individuals after 4 and 12 weeks in pre-post intervention. Twenty-three participants
were instructed to perform RD for 60 min, 3 times/week over a 12-week period.
Measurement tools included spirometry device, a sit-and-reach (SR) box, and a
goniometer to measure vital capacity (VC), which flexibility and range of motion
were assessed. All parameters showed significant improvement. SR and shoulder
flexion improved at all measurement time-points. VC and hip extension were
significantly different after 12 weeks of RD. Shoulder extension significantly
increased after 12 weeks of RD versus that at baseline and the 4-week timepoint.
Hip flexion significantly improved from baseline to the 12-week timepoint. However,
there was no change in shoulder abduction. Thus, it is recommended that the use
of RD for health promotion may improve respiratory and musculoskeletal function in
healthy elderly individuals.
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Elderly people face problems that are more complex in
nature than those experienced by younger people,

According to the Department of Older Persons (2021)
statistics, 17.57 percent of 60-year-old populations are
predicted to enter an aged society by the end of 2021,
which equates to more than 20% of the population aged
60 and over. It is critical to prepare health care promotion
and prevention strategies for the rapidly growing super
aged society. Regular physical activity is important for the
prevention of health problems, particularly geriatric
syndrome (Sanford et al,, 2020). In a survey conducted
with expert geriatricians from Asia-Pacific, more than 90%
of the experts established the following categories as
components of geriatric syndrome: dementia, falls,
immobility, and frailty (Won etal., 2013).
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particularly with regard to pulmonary function. Chronic
respiratory-related diseases are a major cause of mortality
in the elderly (Ezzati et al., 2008). Vital capacity (VC) is a
more accurate predictor of death in adults and the elderly
than body mass index and blood pressure (Gupta and
Strachan, 2017). Moreover, changes in body composition
are associated with pulmonary function in the elderly (Lim
et al,, 2011), while increasing age is related to decreased
chest expansion, respiratory muscle strength, and
pulmonary function (Dyer, 2012; Sharma and Goodwin,
2006). Reduced reserve volume is a common occurrence
in the elderly because aging affects the respiratory system
and impairs structural, physiological, and immunological
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functions (Sharma and Goodwin, 2006).

As regards physical function, loss of hydration and
elasticity are common problems in the elderly that lead to
lack of flexibility and restricted movement, especially
kyphosis in those aged 70 years and over (Oyarzin, 2009).
According to a survey, 21% of the elderly population had
shoulder problems (Chard et al, 1991), whereas the limited
range of motion (ROM) in lower limbs was associated with
fall injuries (Chiacchiero et al, 2010). Gait patterns in the
elderly can be improved by increasing lower limb flexibility
(Watt et al, 2011). The decrease in upper and lower limb
flexibility affects physical performance in the elderly and can
lead to disability (George et al,, 2002). Moreover, older age is
associated with decreased physical activity and physical
performance (Milanovic¢ et al.,, 2013).

Reusi Dadton (RD) or Thai yoga combines many types of
exercises and is categorized as a mind-body intervention
similar to yoga and tai chi. RD has been found to significantly
improve respiratory muscle strength in healthy females
(Chidnok et al,, 2007) and handgrip strength in the elderly
(Khanthong et al, 2021). However, no study has been
conducted on the effect of RD on pulmonary function or the
respiratory system in the elderly. Studies on flexibility after
RD practice in elderly have reported conflicting results
between immediate and long-term effects (Khanthong et al.,
2019; Aiemong et al, 2018; Noradechanunt et al, 2017;
Widjaja et al, 2021; Wattanathorn et al, 2012). When
compare RD and tai chi, significant improvement in the
flexibility of individuals practicing RD was noted
(Noradechanunt et al,, 2017). Furthermore, a meta-analysis
of RD’s impact on the ROM showed that shoulder extension
and abduction are significantly improved following RD
(Kongkaew et al, 2018). However, significant differences
were found in other joints, but not in the elderly (Tanasugarn
etal, 2015; Thonglong and Rattanathantong, 2017).

The key to future success in a super-aged society is to
promote elderly independence. In general, RD effect on
flexibility in the elderly is possible, but its effect on ROM is
still unknown, and there is no evidence to investigate a VC.
Based on the movement and characteristics of RD, we
hypothesize that elderly individuals who continue to
practice RD can improve their flexibility, range of motion,
and also their chest expanding capacity through breathing
exercises. Therefore, this study aimed to investigate the
effects of VC, flexibility, and ROM of shoulder and hip joints
in healthy elderly individuals for 12 weeks of pre-post
assessment at 4 and 12 weeks.

2. MATERIALS AND METHODS

2.1 Study design

A quasi-experimental study was used to compare the
difference in the VC, sit-and-reach (SR) test, and ROM
(shoulder and hip) in healthy elderly individuals
practicing RD over a 12-week period; assessments were
performed at baseline, 4 weeks, and 12 weeks. This study
was conducted at the Nong-Lai Health Promoting Hospital,
Ubon Ratchathani Province, Thailand. The study protocol
was registered in the Thai Clinical Trials Registry (No.
TCTR20200730004).

2.2 Participants and procedure
Ninety-seven participants were recruited between
January and April 2018. The screening criteria and sample
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size calculations were performed as per a previous study
(Natason et al, 2020; Khanthong et al, 2022). The
exclusion criteria were the presence of congenital
diseases, severe infectious diseases, injury in the past 3
months, or spine problems; plan for a hospital admission;
and the presence of current severe medical conditions for
which exercise was contraindicated. In total, 27
participants met the criteria. Only 23 participants were
included as four participants were excluded due to loss of
data from two interventions and two assessments (Figure
1). The eligible participants were aged 60-89 years and
gave written informed consent. The study was approved
by the Ethics Committee for Research in Human Subjects
in the Fields of Thai Traditional and Alternative, Thai
Ministry of Public Health approved the study (No. 07-2556).

Enrolment

(n=97)

}

Excluded
(n=70)
- Not meet the criterion (n=61)
- No time available (n=7)
- Declined (n=2)

{

Baseline assessment (n=27)

|

Exercise (n=27)
Drop out (n=3) ==x== 4-week assessment (n=24)

|

reeene 12-week assessment (n=23)

Missed follow up
(n=1)

Figure 1. Quasi-experimental study flow (n=23)

The first assessment at baseline was performed prior
to the demonstration of RD. Four hours of RD breathing,
RD performing, and a full protocol of RD with breathing
were performed at the demonstration before the exercise
program began. The RD program was conducted three
times a week. An experienced physical therapist with more
than 10 years of experience (PK) supervised the RD
protocol with a supplementary video. Six research
assistants led the RD protocol and coached the small group
of participants under PK’s supervision.

2.3 Exercise

Participants were instructed to participate in a group
exercise 12-week RD protocol for 60 min/week, totaling
36 sessions at the Nong-Lai Health Promoting Hospital.
The following fifteen postures obtained from the Thai
Ministry of Public Health (Subcharoen, 2013) were applied
in this study: 1) facial massage, which comprised seven
techniques; 2) wrist discomfort; 3) stomach ache and
headache; 4) headache and blurred eyes; 5) upper limb
discomfort; 6) lower limb massage; 7) chronic muscular
discomfort; 8) upper limb trouble; 9) for longevity; 10)
trunk, knee, and leg trouble; 11) chest trouble; 12) hand
and foot numbness; 13) lower back and leg discomfort; 14)
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chest and body discomfort; and 15) hand and foot
weakness (Figure 2). Five repetitions were performed in

each posture. The participants were encouraged to take
slow deep breaths in and out throughout the program

Figure 2. A total of fifteen Ruesi Dadton (RD) postures from the Thai Ministry of Health

2.4 Outcome measurement

Each station had two assessors: one major assessor and
one assistant. There were primary and secondary
outcomes. The primary outcome was the pulmonary
function and the secondary outcome was the physical
performance including flexibility and ROM.

2.4.1 Primary outcome

2.4.1.1 Pulmonary function

A portable spirometer (Riester spirotest 5260, Riester
Com., Jungingen, Germany) was used to evaluate
pulmonary function. The protocol manoeuvre followed the
instruction of the American Thoracic Society Guideline
(Graham et al,, 2019). The participants were instructed to
sit on a chair, hold a mouthpiece, and pinch their nose with
their fingers. The value recorded between maximum
inspiration and maximum expiration was noted as the VC
or expiratory VC. The maximum result from three attempts
with a 2-min rest between rounds was selected for
analysis.
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2.4.2 Secondary outcome

2.4.2.1 Flexibility

Two assistants evaluated the SR test by instructing
participants to undertake a long sitting position with the
knees kept straight to reach the sides of the SR box with
their hands and moving their hands away as far as possible
and maintaining that position for 2 s (Lemmink et al,, 2003;
Wells and Dillon, 1952). This manoeuvre was used to
measure back and leg flexibility and has been shown to
have high validity and reliability (Wells and Dillon, 1952).
A maximum of three recordings was taken with a 2-min
rest in between each recording.

2.4.2.2 ROM

PK and assistants, measured shoulder and hip in active
ROM of the dominant side using a goniometer. The
shoulder joint was measured in three directions: flexion,
extension, and abduction; the hip joint was measured in
two directions: flexion and extension. While sitting on a
chair without a backrest, shoulder extension and shoulder
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abduction were measured; shoulder flexion and hip flexion
were measured with the participant in a supine position,
while hip extension was measured while the participant
was lying on their side (Soucie et al., 2011). Each direction
was measured three times and the result with the highest
value was used in the calculation.

2.5 Data analysis

Data were analyzed using IBM SPSS Statistics (version
17.0; SPSS Inc., Chicago, IL, USA), and significance was set
at 0.05. The baseline characteristics of the participants
presented as descriptive statistics. A repeated-measures
analysis of variance was used to compare the measured
values between the following 3 points: baseline and 4
weeks, baseline and 12 weeks, and 4 weeks and 12 weeks.
Match paired analysis was performed with the Wilcoxon
signed-rank test to detect significant difference.

3. RESULTS

3.1 Baseline characteristics

The characteristics of twenty-three participants are
shown in Table 1. The majority of participants were
female, aged below 70 years, and had finished primary
school. The cut-off point for body mass index was
according to the World Health Organization guidelines
expert consultation for Asians and the elderly (Bahat et
al, 2012; WHO Expert Consultation, 2004). There was no
difference with respect to occupation. With respect to
exercise, exercise performed at least once a week was
recorded. Most respondents answered that they walked
to their destination (the temple) twice, once in the
morning and once following the monk’s meal at midday.
This was more commonly done than just walking for
exercise (general walking). However, 17.4% of the
participants reported sedentary lifestyles.

3.2 Pulmonary function

VC improved significantly at both 4 and 12 weeks from
baseline (p<0.05), but there was no significant change in
this parameter between 4 and 12 weeks of RD (Figure 3).

3.3 Flexibility

For SR (Figure 4), an increase in flexibility was seen at all
three time points assessed: between baseline and 4 weeks,
baseline and 12 weeks, and 4 weeks and 12 weeks of
performing RD.

3.4 ROM

All ROM directions are shown in Figure 5 (shoulder flexion,
shoulder extension, shoulder abduction, hip flexion, and hip
extension). The mobility of shoulder and hip ROM was
significantly different, except for shoulder abduction.
Shoulder flexion was highlighted in the study because it
revealed highly significant improvements at all three time
points (p<0.05). There was no significant difference after 4
weeks of performing RD, but there was a difference after 12
weeks and between the 4-week and 12-week RD period for
shoulder extension. Hip flexion only showed a significant
improvement 12 weeks after RD. Lastly, there was a
significant improvement in hip extension after 4 and 12 weeks,
while a minimal change was observed in this regard when
comparing outcomes after 4 and 12 weeks of performing RD.
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Table 1. Characteristics of the participants, both in terms
of number and percentage (n=23)

Variables Number %
Sex Female 19 82.6
Age 60-64y 12 52.2
65-69y 10 43.5
>70y 1 4.3
Religious Buddhism 23 100.0
Occupation  Unemployed 12 52.2
Farmer 11 47.8
Education Primary school 21 91.3
Secondary school 2 8.7
BMI Underweight 2 8.7
(<18.5 kg/m?)
Normal 11 47.8
(18.5-<25kg/m?)
Overweight 10 43.5
(25-<30kg/m?)
Exercise Walking 10 43.5
Jogging 5 21.7
Other 4 17.4
None 4 17.4

Note: y = year, kg = kilogram, m = meter
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Figure 3. Vital capacity measured by spirometer at baseline,
4-week (4 w), and 12-week (12 w) of Ruesi Dadton (n=23)
Note: Significant differences in the Wilcoxon signed-rank test at
p<0.05 (") were observed 4 and 12 weeks after baseline.
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Figure 4. Flexibility as measured by the sit-and-reach test
at baseline, 4-week (4 w), and 12-week (12 w) of Ruesi
Dadton (n=23)

Note: Significant differences with Wilcoxon signed-rank test at
p<0.05 (") were observed 4 and 12 weeks after baseline.
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Figure 5. Range of motion measurements of the shoulder flexion, extension, abduction, hip flexion, and extension using a
goniometer at baseline, 4-week (4 w), and 12-week (12 w) of Ruesi Dadton (n=23)

Note: Significant differences with Wilcoxon signed-rank test at p<0.05 (*) were observed in shoulder flexion (all time points measurement),
in hip extension (4 and 12 w after baseline and between 4 and 12 w), in shoulder extension (12 w after baseline and between 4 and 12 w)

and in hip flexion (12 w after baseline).

4. DISCUSSION

The study of the effect of the 12-week RD programme on
pulmonary function, flexibility, and ROM showed
significant difference in healthy elderly individuals, with
the exception of shoulder abduction, which showed no change.

At baseline, the mean VC was 1,315.93 mL, which is
within the previously reported range of 1,400-2,200 mL in
females and males (Pimboon et al,, 2021; Pavlica et al,
2010). The average VC was slightly lower than that
reported in previous studies because most participants
were female. This result was supported by a recent study
showing that RD significantly improved respiratory
muscle function (Chidnok et al,, 2007). However, only RD
posture number 11 (in Figure 1; chest trouble posture)
was performed, and only time points were investigated.
However, the results correlated with other mind-body
intervention practices such as yoga (Santaella etal., 2011),
tai chi (Hua et al, 2016; Lu and Kuo, 2012), and mixed
mind-body intervention (Pimboon et al,, 2021; Ross et al.,
2019). Additionally, there was a significant difference in
pulmonary function after 12 weeks of tai chi (Hua et al,,
2016), but forced expiratory volume in the first second
and forced VC did not improve (Lu and Kuo, 2012).
Moreover, 16 weeks of yoga in the elderly improved the
pulmonary function significantly (Santaella et al., 2011),
although a shorter duration (4 and 12 weeks) was not
found to lead to significant improvement (Fan and Chen,
2011; Chen and Tseng, 2008). Furthermore, a combination
of gigong, tai chi, and yoga improved VC after 8 weeks, but
not after 4 weeks (Pimboon et al,, 2021). In total, mind-
body intervention can improve respiratory system
function. From the limited number of studies on the effect
of mind-body intervention on pulmonary function, RD
appears to improve pulmonary function after a shorter
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duration (4 weeks) than other exercise programs.
Additionally, because of supervision and coaching in small
groups during the exercise program, participants maintained
the correct posture and were encouraged to perform deep
breathing, which improved pulmonary function.

Many RD studies have reported contrasting results
with regard to flexibility as determined by the SR test. The
findings were consistent with those reported previously
(Khanthong et al, 2019; Noradechanunt et al, 2017;
Thonglong and Rattanathantong, 2017; Pongnaratorn,
2015) and inconsistent with some other findings
(Aiemong et al,, 2018; Widjaja et al,, 2021; Wattanathorn
etal, 2012). A recent study on 12 weeks of tai chi showed
that flexibility did not improve in older healthy Japanese
adults (Takeshima et al,, 2017); however, it improved in
patients with fibromyalgia (Wong et al,, 2018). However,
for yoga, there was improved flexibility after 10 to 12
weeks (Fan and Chen, 2011; Gothe and Mcauley, 2016;
Bhaskar, 2021). Therefore, RD and yoga strongly
increased flexibility. The reason for the differing results
between healthy individuals and those with diseases could
be because: 1) healthy individuals have normal flexibility
before exercise; therefore, no significant difference was
found; 2) there are diseases such as obesity that limit
flexibility of the abdomen rather than tightening of the
hamstring; 3) the limitation in ROM of some joints may
influence SR performance (Shephard et al,, 1990); and 4) an
increase in the SR score may not be due to hamstring or back
flexibility, and SR can improve the mobility of other joints
(shoulder and hip). Additionally, this manoeuvre was found
to have higher accuracy for the hamstring than for the back
in the elderly (Lemmink et al, 2003; Mayorga-Vega et al,
2014). However, this interpretation should be considered a
limitation of this test, butitis still simple and reliable enough
to measure general flexibility (Shephard et al.,, 1990).
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The ROM was more specific in terms of direction of the
joints than the SR; however, more expert manoeuvres are
required. The shoulder extension was slightly higher than
the normal range (45°), which might be because of
incomplete inhibition of participants’ compensations.
However, a practice test was carried out before the study
was performed until the validity reached over 0.8. A previous
study on RD demonstrated that RD could increase ROM in all
directions in healthy individuals (Thonglong and
Rattanathantong, 2017; Tanasugarn et al,, 2015; Kongkaew
et al,, 2018). After office workers performed 4 days of RD,
shoulder flexion was found to increase (Tanasugarn et al.,
2015). Moreover, it significantly improved shoulder and hip
ROM for flexion and extension in female university students
(Thonglong and Rattanathantong, 2017). Furthermore, there
was consistency between RD and yoga in elevating ROM with
regard to shoulder flexion, shoulder abduction, hip flexion,
and hip extension after 4 weeks (Fan and Chen, 2011; Chen
and Tseng, 2008; Gongalves et al, 2011). However, no study
on tai chi has been reported because this form tends to
promote other effects such as balance and muscular
strength, rather than ROM improvement. Shoulder
abduction findings in this case were limited as participants
had a normal range at baseline; therefore, we could not
definitively report any change.

To the best of our knowledge, this is the first study
assessing the effect of RD on lung function in the elderly.
However, this study has several limitations. First, there was
set as a pre-post assessment without controls. Second, the
sample size was relatively small in comparison to the size of
the population. Finally, the participants were not classified
into groups equally based on characteristics such as sex.
Thus, interpretation of the results should be made taking into
consideration these limitations. Further studies should
include control groups and a larger sample size. Specific RD
postures for individual diseases or syndromes might be a
challenge in terms of comparing the efficacy of specific
pulmonary function in elderly individuals.

5. CONCLUSION

The results suggested that performing RD has the potential
to improve respiratory and musculoskeletal function in
elderly individuals over a short period (4 weeks), gradually
leading to long-term improvement. There were a few
limitations to this study, including small sample size and the
absence of a control group. Randomized controlled trial and
comparisons to other mind-body interventions are
recommended for future research.
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