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ABSTRACT

Background: The aging process induces changes in the anatomical and
physiology of multiple organs and body systems, resulting in gradual reduction
in cardiovascular and pulmonary functional -capacities. This decline
subsequently impairs cardiorespiratory fitness, ultimately leading to
complaints of fatigue, that can be assessed by a Fatigue Assessment Scale
(FAS). Aerobic exercise, such as elderly exercise, enhances cardiorespiratory
fitness by promoting increasing blood flow to muscles. Supplementing these
activities with expiratory muscle strengthening exercises using a Positive
Expiratory Pressure/PEP threshold device help to reinforce the expiratory
muscles, which are commonly weakened with aging. Objective: To prove the
effectiveness of adding expiratory muscle-strengthening exercises to elderly
exercise the fatigue complaints of the pre-frail elderly. Methods: A
randomized controlled trial was used for this research. There were 24 subjects
who met the study criteria were randomly divided into an intervention group
(n=12) who receive PEP 5 times per week + elderly exercise 3 times per week
for 6 weeks, and a control group (n=12) who only had elderly exercise 3 times
per week for 6 weeks. Fatigue complaints were measured before and after
intervention using the FAS questionnaire. Results: There was an increase in
FAS scores before and after treatment in both the intervention group (p<0.001)
and the control group (p<0.001). Comparison between groups showed a
significant FAS score difference in the intervention group (p=0.010).
Conclusion: The addition of expiratory muscle strengthening exercises to
elderly exercise for 6 weeks had a better improvement in fatigue complaints
compared to only having elderly exercise.

Copyright ©2026 by Authors. Published by Faculty of Medicine, Universitas Diponegoro Semarang Indonesia. This is an open access article under the CC-BY-NC-SA

(https://creativecommons.org/licenses/by-nc-sa/4.0/).

INTRODUCTION

According to 2021 data from “Badan Pusat
Statistik (BPS)”, there are 29.3 million elderly people
in Indonesia, equivalent to 10.82 percent of total
population. The growing elderly population presents
a significant challenge for countries due to the high
costs associated with their care. However, this
demographic also offers substantial potential if the
elderly remain healthy, independent, active, and

The aging process is a natural and continuous
process that leads to a decline in the function of
various organs and body systems, resulting in various
health problems in the elderly, including frailty.>?

Frailty is a dynamic process, where an elderly
person first experiences a predisposing condition
known as pre-frail.* The condition of reduced activity
is the most commonly encountered component and is
related to cardiorespiratory fitness, so early detection

productive. Managing the increasing number of by identifying the pre-frail status in elderly

seniors demands adequate resources, but with proper
support, the elderly can contribute economically and

socially. !

individuals can be an opportunity to provide effective
management. Interventions involving the provision
of multicomponent programs can prevent an elderly
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person from falling from the pre-frail condition into
frailty. >

In the elderly, anatomical and physiological
changes occur in the respiratory system, resulting in
decreased lung ventilation.® This leads to progressive
decline in cardiovascular capacity and lung
functional capacity, which in turn affects
cardiorespiratory fitness and subsequently causes
complaints of fatigue.”® Several common indicators
of fatigue include decreased ability and reduced
motivation. To measure these indicators, there are
several questionnaires specifically designed to assess
the fatigue experienced by an individual. Vries,
Michelsen, and Van Heck (2003) compared six
measurement questionnaires and recommended the
Fatigue Assessment Scale (FAS) as the most suitable
subjective questionnaire-based tool for measuring
fatigue.”!!

One effort to slow down the decline in physical
fitness is through physical exercise. Elderly exercise
refers to planned, structured, and repetitive physical
activities designed specifically for individuals in later
life (typically aged 60 years and older). Such exercise
programs aim to improve or maintain physical fitness
components such as aerobic capacity, muscle
strength, balance, flexibility, and functional
independence, while minimizing age-related
physiological decline, preventing chronic diseases,
and enhancing overall health and quality of life.!? In
this study, elderly exercise refers to low-impact
aerobic exercise. Generally, aerobic exercise
improves cardiorespiratory fitness by increasing
blood flow to the muscles.'>!'* Expiratory muscle
strengthening exercises using Positive Expiratory
Pressure (PEP) threshold help strengthen the
expiratory muscles. Several previous studies have
reported that during the aging process, expiratory
muscles are more affected by functional decline
compared to inspiratory muscles."® Previous studies
have also shown that strengthening expiratory
muscles has a positive effect on improving
cardiorespiratory fitness.'®!” To the best of the
author’s knowledge, there has been no research on the
effectiveness of adding expiratory muscle
strengthening exercises to elderly exercise in
reducing fatigue complaints among the pre-frail
elderly population in Indonesia, which has motivated
the researchers to propose this study design.

531

METHODS

The research was carried out after obtaining
ethical clearance from the Ethics Commission of Dr.
Kariadi General Hospital Semarang with number
1476/EC/KEPK-RSDK/2023. This study was a
parallel randomized controlled trial. This research
was conducted at Wisma Wredha Rindang Asih I and
Il in April — June 2023. Subjects were then randomly
randomized, and divided into two groups, namely the
intervention group and the control group, where the
number of subjects in the control group was 12 people
and in the treatment group there were 12 people.

The inclusion criteria were 60-75 years old; Pre-
frail elderly; MOCA-Ina > 26; can understand
commands; can walk without tools; MMT score =5
for four extremities; Geriatric Depression Scale score
< 5; cooperative and willing to participate in
research by signing informed consent.

The subjects excluded while there were having
concomitant diseases (angina pectoris, myocardial
infarction, uncontrolled diabetes mellitus, pulmonary
disease, stroke, parkinsonism, osteoarthritis of the
knee or hip grade III-IV); having a history of
malignant hypertension (blood pressure > 180/120
mmHg); having acute sinusitis or epistaxis, disease of
the tympanic membrane or inner ear structures; having
a leg length difference of > 2 inches; fear of falling
(fall efficacy scale > 70). Subjects were dropped out
if they were not following an expiratory muscle
strengthening exercise and elderly exercise program
three times non-consecutively or two times
consecutively, did not attend the initial and final
evaluation of the study, unable to complete the
training sessions 3 times non-consecutively or 2 times
consecutively.

The sampling method was carried out using the
consecutive sampling method. Every elderly person
who met the research criteria was included in the next
study. Based on sample size calculations. The
minimum number of research subjects in one group is
10 people; to anticipate the possibility of dropping out,
2 research subjects were added, so that the total
number of research subjects was 12 people for each
group. Intervention group participants performed
expiratory muscle strengthening exercises with PEP.
Threshold Phillips, 5 times per week for 6 weeks, 3
sets of 10 repetitions, with an initial intensity of 60%
MEP (30 RM), and the intensity would be increased if
participants felt comfortable for 2 weeks and do
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elderly exercise 3 times a week for 6 weeks.
Meanwhile, the control group did elderly exercise 3
times a week for 6 weeks.

The study outcome was assessed at the
beginning and at the end of the 6-week intervention.
Outcome measure was fatigue complaints assessed by
Fatigue Assessment Scale (FAS). FAS is a validated
fatigue screening tool consisting 10 questions that
were contributed to mental and physical fatigue.

Questions 1 to 10 were rated by 1-5 scale (1 for never
had symptoms and 5 for always had symptoms). Total
scores range from 10 to 50, where a score below 22
typically indicates no fatigue, and 22 or higher
suggests significant fatigue.!® !

All data is processed with the help of a computer
using SPSS® software. Significance in this study is
obtained if a p value <0.05 is obtained with a 95%
confidence interval.

Elderly individuals assessed for
eligibility as subjects research
(n=50)

Excluded (n=6)

v

Fulfilled Inclusion Criteria (n=30)

e Declined to participate (n=6)

Randomized (n=24)

v

Control Group
(n=12)

l

Drop Out
(n=0)

Analyzed
(n=12)

v

Intervention Group
(n=12)

l

Drop Out
(n=0)

Analyzed
(n=12)

Figure 1. Flow Diagram of the Study
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RESULTS

The study began with informed consent, and
initial assessment of fatigue complaints was
performed with a FAS questionnaire. The
intervention began on April to June 2023.

The participants’ characteristics described in
Table 1. The two groups did not differ statistically
significantly (p value > 0.05). It indicated that both
groups' research subjects had similar characteristics.
There were also no significant differences at baseline
measurement before intervention between them.

The paired difference test within both the
intervention and control groups showed significant
results (p<0.005) that described in Table 2. In the
unpaired difference test, the pre-intervention Fatigue
Assessment Scale scores were not significant
(p=0.546), whereas the post-intervention Fatigue
Assessment Scale scores and the differences in
Fatigue Assessment Scale scores were significant
(p=0.46).

Table 1. Baseline characteristics

Fatigue Group
Assessment o ention  Control P
Scale
Difference 46,92 +2,07 492+ 0,0108*
score L31

. Groups
Variable - P
Intervention Control
Age (years) 68,67+ 6,37 70,33+ 3,55 0,437
Gender
Male 6 (42,9%) 8(57,1%) 0,679
Female 6 (60,0%) 4 (40,0%)

Body weight (kg) 53,42 +1026 53,75+ 14,18 0,817
Body height (cm) 154,33+ 8,13 153,17+ 9,18 0,745

BMI (kg/m?) 2244+ 409 22,64+ 4,17 0,840
Frailty criteria
1 6 (50%) 6 (50%) 1,000
2 6 (50%) 6 (50%)
Physical
Activities
Low 12 (50%) 12 (50%) -
Normal 0(0 %) 0 (0 %)

Table 2. Differences in Fatigue Assessment Scale posttest
dan delta score

Fatigue Group
Ass;:ssment Intervention Control p
cale
Pre test 58423 70F 0548
Post test 27674401 OUBE 0046
P <0,0017* <0,0017*

* Significantly (p < 0,05); ¥ Independent T test; T Paired T
test

DISCUSSION

There were no significantly differences in
participants demographic data (Table 1). Participant
characteristics were said to be homogeneous based on
data of age, gender, BMI, frailty criteria and physical
activity. The data normality test for FAS score results
was assessed using the Shapiro-Wilk test. The FAS
score in the intervention group before and after
treatment, as well as the difference in FAS score in
the control group were normal (Table 2).

In this study, we found that the baseline FAS
scores in both groups did not differ significantly (p =
0.548 > 0.05). This means that the initial fatigue
levels of the participants were equivalent before the
intervention. After the intervention, the intervention
group had a lower FAS score (27.67) compared to
the control group (30.58), and the difference was
statistically significant (p = 0.046 < 0.05). This
means that the intervention reduced fatigue better
than the control. Both the intervention and control
groups showed a significant reduction in fatigue after
the intervention (p < 0.001). This means that any
exercise or treatment given was effective in reducing
fatigue within each group. The average decrease in
the intervention group was -6.92, while in the control
group it was -4.92, and the difference between the
groups was statistically significant (p = 0.010). This
means that the reduction in fatigue in the intervention
group was greater than in the control group and was
statistically significant (Table 2).

The previous study results showed that the
majority of elderly individuals experienced moderate
fatigue, with 32 people (55.2%), mild fatigue in 15
people (25.9%), and severe fatigue in 11 people
(19%). Most of the total sample reported frequently
feeling tired and lacking energy, having low
motivation when working or doing activities, and
experiencing decreased performance. '

The findings of this study indicate that exercise
for the elderly enhances cardiorespiratory fitness.
Elderly exercise consists of low-impact aerobics
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activities performed at light to moderate intensity in
a continuous manner. These exercises involve simple
movements that are easy to perform and carry
minimal risk of injury. The routine movements are
consistent, making the exercise suitable for healthy
elderly individuals, pre-frail elderly, frail elderly,
elderly with controlled comorbidities such as
hypertension and diabetes mellitus, as well as those
not experiencing acute illnesses.

Previous study on home-based exercise training
including elderly exercise showed improvements in
both physical fitness and fatigue levels among elderly
subjects, highlighting the practical benefit of
structured  exercise  programs in  fatigue
management. '’

Gunda S et al. said that regular elderly exercise
has a positive impact on their physical and mental
health, supporting the creation of a more active and
harmonious life atmosphere.? This is consistent with
the components of the Fatigue Assessment Scale
(FAS)  questionnaire, which describes the
individual’s fatigue status encompassing both
physical and mental fatigue.'™ '' In this study,
significant reductions in fatigue were observed in
participants who engaged in elderly exercise 3 times
a week for 6 weeks within the control group (p <
0.001).

Tsukamoto T et al’s research said that
expiratory muscle training in 4 weeks increased
fatigue tolerance of the sternocleidomastoid, rectus
abdominis, and internal and external oblique muscles
in healthy individuals.?!

Breathing exercises using Positive Expiratory
Pressure (PEP) work by creating resistance during
exhalation, which generates pressure in the mouth
transmitted to the airways. This pressure strengthens
the expiratory muscles, keeps the airways open
during exhalation, and prevents premature airway
closure, thus shortening the expiration time. As a
result, lung volume increases, hyperinflation is
reduced, and airway clearance is enhanced.>” %

Shoseyov D et al. suggests that respiratory
muscle training programs, potentially involving PEP,
should be developed to prevent respiratory
complications and muscle fatigue in patients.?* This
study showed a significant reduction in fatigue
complaints in the intervention group that performed
expiratory muscle strengthening exercises using the
PEP Threshold Phillips device, five times per week
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for six weeks, with three sets of 10 repetitions, with
an initial intensity of 60% MEP (30 RM), and the
intensity would be increased if participants felt
comfortable for 2 weeks and do elderly exercise 3
times a week for 6 weeks (p < 0.001).

There is currently no research that specifically
examines the combined effect of Positive Expiratory
Pressure (PEP) therapy and aerobic exercise on
fatigue complaints in pre-frail elderly individuals.
However, it is hypothesized that adding PEP therapy
to elderly exercise regimens such as elderly exercise
may result in greater improvements in fatigue
complaints among this population.

This study has several limitations. First, the
sample size was relatively small, indicating that the
results should be interpreted with caution. Second,
this study did not include follow-up assessments after
the intervention period, with the outcomes measured
only immediately upon completion. Consequently,
the durability of the intervention's benefits over the
long term remains unknown. Lastly, blinding was not
feasible in this study due to the specific intervention
method and environment. Consequently, the potential
influence of placebo effects and observer bias could
not be ruled out.

CONCLUSION

There was a significant difference in fatigue
complaint improvement of pre-frail elderly who
received additional expiratory muscle strengthening
exercise by doing elderly exercise.
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