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Prevalence and risk factors of sarcopenia among older adults

with knee osteoarthritis in a Suburban Thai community
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Abstract

Background and aims: Thailand is rapidly aging, with knee osteoarthritis (KOA) affecting over 16%
of its older population. Sarcopenia, a critical issue for older adults, often co-occurs with KOA, leading to
worsened functional decline, increased fall risk, and reduced quality of life. Although high prevalences of
sarcopenia have been reported in urban Thai hospitals (e.g., 68.04% and 41.70% in separate studies), data
from community settings remain limited. This study aimed to investigate the prevalence and associated factors
of sarcopenia among older adults with KOA in Ratchaburi Province, Thailand.

Materials and methods: A descriptive quantitative study was conducted with 120 adults aged >
60 years with physician-confirmed KOA, recruited from Ban Pong Hospital and affiliated primary care units.
Sarcopenia risk was assessed using the Modified Mini Sarcopenia Risk Assessment-5 (MSRA-5). Additional
instruments included the Barthel Index, Frail Scale, and Mini Nutritional Assessment (MNA). Data were
analysed using descriptive and inferential statistics, including chi-square tests, t-tests, and logistic regression.

Results: Participants had a mean age of 69.4 + 6.8 years, and 63.3% were female. The prevalence
of sarcopenia risk was 67.5% (n=81). In univariable analyses, significant associations were observed
with comorbidities, lower Barthel Index scores, frailty, and malnutrition/risk of malnutrition. In multivariable
regression, lower Body Mass Index (Adjusted OR = 0.80, 95% Cl: 0.67-0.87, p < 0.001) and advancing age
(Adjusted OR = 1.14, 95% ClI: 1.12-1.24, p = 0.02) remained independently associated with sarcopenia risk.

Conclusion: Sarcopenia risk was highly prevalent among older adults with KOA in this community
setting. Lower BMI and increasing age were independent risk factors. These findings highlight the importance
of early screening, nutritional intervention, and targeted muscle health strategies as part of comprehensive
geriatric care. Integration of sarcopenia screening into primary care may improve outcomes.

Keywords: Prevalence, Risk factors of sarcopenia, Older adults, Knee osteoarthritis, Community

Introduction
Thailand is rapidly progressing towards
becoming a complete aged society, characterized by

a declining birth rate and an increasing dependency

ratio’. This demographic transformation presents
significant challenges, profoundly impacting national
health, social structures, and economic growth’.

Importantly, Thailand is not alone in facing this issue.
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Across Southeast Asia and globally, the demographic
shift toward population ageing has placed unprece-
dented demands on healthcare systems, long-term
care policies, and rehabilitation services, making
musculoskeletal health a critical area of concern’.

Within this evolving context, knee osteoarthritis
(KOA) represents a major public health concern,
affecting over 16% of the Thai population”. Beyond the
direct burden of KOA, sarcopenia—a progressive,
generalized skeletal muscle disorder—is a critical
yet often underdiagnosed issue among older adults”.
Sarcopenia is associated with reduced muscle
strength and physical performance, leading to
adverse outcomes such as increased pain, impaired
balance, reduced activity, heightened fall risk,
longer hospitalizations, diminished quality of life, and
increased mortality®”

The coexistence of sarcopenia and KOA
is particularly alarming. Studies in Thailand have
reported high prevalences of sarcopenia among
older adults with KOA, with figures reaching 68.04%
at the Rehabilitation Medicine Department of
Siriraj Hospital® and 41.70% at a district hospital in
Bangkok’. These findings underscore the heightened
vulnerability of this population, suggesting a synergistic
relationship where each condition exacerbates the
other'®. Multiple factors contribute to sarcopenia
in individuals with KOA, including lifestyle, dietary
habits (e.g., inadequate protein intake), comorbidities,
chronic inflammation, and reduced physical activity

12 Furthermore, insufficient awareness

due to pain
among healthcare professionals and the public
delays prevention and management. Effective
strategies therefore require comprehensive screen-
ing, targeted exercise, nutritional interventions,
and cognitive health maintenance, as cognitive
impairment and malnutrition may impede adherence
to care'>".

Despite evidence from urban hospitals, little
is known about suburban community-dwelling older

adults. Research from these settings is essential, as
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healthcare access, socioeconomic conditions, and
environmental factors may substantially influence
sarcopenia risk. For instance, a five-year longitudinal
study (2020-2024) at Ban Pong Hospital in
Ratchaburi Province found that 11.6% of healthcare
users were older adults, highlighting the demographic
importance of this community.

This study aimed to determine the prevalence
and associated factors of sarcopenia among older

adults with KOA in a suburban Thai community.

Materials and methods

Study design and setting

This study employed a mixed-methods
approach, combining a descriptive quantitative study
with in-depth qualitative interviews'®'. Although the
study adopted the International Classification of
Functioning, Disability and Health (ICF) framework to
conceptually illustrate the multidimensional aspects
of sarcopenia among older adults with knee osteoar-
thritis, no qualitative data were analyzed or reported
in this manuscript. The present paper focuses solely
on the quantitative findings. The research was
conducted at Ban Pong Hospital and its affiliated
primary care units in Ratchaburi Province, Thailand.
While the quantitative component is described
in detail, the qualitative interviews were used to
complement these findings by exploring participants’
experiences of functional decline and daily living
limitations. As qualitative results are not fully presented
here, this is acknowledged as a methodological
limitation®.

Participants and sampling

According to 2021 hospital records, approx-
imately 962 older adults were diagnosed with KOA
at Ban Pong Hospital. A prior study in the same year
indicated that 9.4% of KOA patients also exhibited
low muscle mass. Using the standard formula for
population proportion estimation with a 5% margin
of error and a 95% confidence level, the required

sample size was calculated as 120 participants'”.
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A purposive sampling strategy was employed
to ensure representation of community-dwelling older
adults with physician-confirmed KOA. Inclusion
criteria were: (1) aged 60 years or older, (2) diagnosis
of KOA by a physician, and (3) ability to provide
informed consent.

Instruments and Data Collection. Quantitative
data were collected using validated instruments'®:

1) The Modified Mini Sarcopenia Risk
Assessment-5 (MSRA-5) was selected for this study
because itis a brief and validated screening tool that
assesses multiple risk domains, providing a broader
perspective on sarcopenia risk than the SARC-F,
which primarily focuses on physical function. The
MSRA-5 has also demonstrated good sensitivity
for detecting sarcopenia risk among community-
dwelling older adults in Asian populations. In
contrast, the “possible sarcopenia” criteria proposed
by the Asian Working Group for Sarcopenia require
objective measurements of muscle strength and
physical performance, which were not feasible in
this community-based study due to resource and
equipment limitations. Therefore, the MSRA-5 was
adopted as a practical and reliable screening
instrument to identify individuals at risk of sarcopenia
within the primary care setting. Modified Mini
Sarcopenia Risk Assessment-5 (Modified MSRA-5):
A brief screening tool to assess the risk of sarcopenia.
Scores < 30 indicate a high risk of sarcopenia,
whereas scores > 30 suggest low risk.

2) Barthel Index: Used to evaluate inde-
pendence in basic activities of daily living (ADL).
Scores range from 0 to 20, where 0-4 indicates low
initial score, total dependence, 5-11 intermediate
initial score, moderate to severe dependence,
12-20 intermediate high, mildly serves dependence,
consideration of discharging home.

3) Frail Scale: A 5-item questionnaire assessing
fatigue, resistance, ambulation, illnesses, and weight
loss. A score of 0 indicates robustness, 1-2 pre-frailty,

and = 3 frailty.
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4) Mini Nutritional Assessment (MNA):
Evaluates nutritional status; total scores = 24 indicate
normal nutrition, 17-23.5 risk of malnutrition, and <
17 malnutrition.

5) Mini-Mental State Examination (MMSE):
Screens for cognitive impairment. Scores of 24-30
indicate normal cognition, 19-23 mild impairment,
and < 19 moderate-to-severe impairment.

Prior to formal data collection, instrument
reliability was assessed through a test-retest
procedure in a subset of participants (n=30) over
a two-week interval. The Intraclass Correlation
Coefficient (ICC (3,1)) indicated good to excellent
reliability across instruments, with values ranging
from 0.82 to 0.91.

Qualitative data were obtained through
in-depth interviews, analyzed using content analysis,
and interpreted within the framework of the
International Classification of Functioning, Disability
and Health (ICF)"®™. Interviews explored domains
such as mobility, daily activity limitations, and social
participation.

Ethical considerations

This research received approval from the
Institutional Review Board of Ban Pong Hospital
(COA No. 001/2024). Written informed consent
was obtained from all participants following a clear
explanation of the study objectives, potential risks
and benefits, and participant rights. Confidentiality
was strictly maintained, with all data de-identified for
research purposes.

Statistical analysis

Data were analyzed using descriptive
statistics to summarize participant characteristics,
including frequencies, percentages, means, and
standard deviations. Inferential statistics included
chi-square tests, independent t-tests, and both
univariable and multivariable logistic regression
analyses to examine associations between risk
factors and sarcopenia. Associations between

independent variables and sarcopenia risk were
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first examined using univariable logistic regression.
Variables with a p-value < 0.20 in the univariable
analysis were subsequently included in the
multivariable logistic regression model to identify
independent predictors of sarcopenia risk.
Multicollinearity among variables was assessed
before model entry. Adjusted odds ratios and 95%
confidence intervals were reported, with a p-value <

0.05 considered statistically significant.

Results

Demographic and clinical characteristics

A total of 120 older adults with physician-
diagnosed KOA were included. The mean age was
69.4 + 6.8 years (95% Cl: 68.2-70.6), with most
participants aged 60-69 years (80.8%). Only two
participants (1.7%) were aged > 80 years. Females
comprised a larger proportion (63.3%) than males
(36.7%).

Nearly half of the participants (47.5%) had
secondary education, while 35.0% had primary
education and 17.5% had higher education. The
mean BMI was 23.6 + 3.9 kg/m? (95% Cl: 22.9-24.3),
with the majority classified as having a healthy weight
(65.0%). However, 13.3% were underweight, and
a combined 21.7% were overweight or obese.

Comorbidities were frequent, with hypertension
(44.2%) and diabetes (22.5%) most common.
One-quarter (25.0%) of participants were at risk of
cognitive impairment. Functional independence,
assessed by the Barthel Index, was high (mean =
98.6 + 4.2), with 91.7% classified as independent.
Nonetheless, 13.3% of participants were identified
as frail. Nutritional screening revealed that 27.5%
of participants were either at risk of malnutrition or
malnourished.

Prevalence of sarcopenia risk

Based on the Modified MSRA-5, 67.5% (n=81)

of participants were identified as being at risk of
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sarcopenia, underscoring its high prevalence in this
community-dwelling KOA population.

Factors associated with sarcopenia risk

Univariable logistic regression revealed
several significant associations. Older adults with
lower BMI were more likely to be at risk of sarcopenia
(Crude OR = 0.82, 95% ClI: 0.69-0.88, p < 0.001),
indicating a protective effect of higher BMI.
Participants aged >80 years demonstrated
markedly higher odds of sarcopenia compared with
those aged 60-69 years (Crude OR = 6.80, 95% Cl:
0.85-33.63, p = 0.04).

Additionally, functional dependency (Barthel
Index; Crude OR = 2.63, 95% CI: 1.09-5.88, p =
0.03), presence of comorbidities (Crude OR = 3.03,
95% Cl: 1.14-5.26, p = 0.02), frailty (Crude OR
= 3.33, 95% Cl: 1.12-6.67, p = 0.02), and poor
nutritional status (malnutrition; Crude OR = 3.03,
95% Cl: 1.20-6.67, p = 0.01) were also significantly
associated with an increased risk of sarcopenia.

In multivariable logistic regression analysis,
two independent predictors remained statistically
significant: lower BMI (Adjusted OR = 0.80, 95% CI:
0.67-0.87, p < 0.001) and advancing age (Adjusted
OR = 1.14, 95% ClI: 1.12-1.24, p = 0.02). Other
factors, including comorbidities, frailty, and
nutritional status, did not retain statistical significance
after adjustment, suggesting that their effects may
be mediated through BMI and age.

Quantitative data were collected using
validated instruments: the Modified Mini Sarcopenia
Risk Assessment-5 (MSRA-5), Barthel Index,
Frail Scale, Mini Nutritional Assessment (MNA),
and Mini-Mental State Examination (MMSE). All
instruments demonstrated acceptable reliability in
a pilot test (n = 30), with ICC (3,1) values ranging
from 0.82 to 0.91.
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Table 1 Demographic characteristics of study population (n = 120)
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Characteristics n (%) Mean = SD 95% CI
Age group (years) 69.4+£6.8 68.2-70.6
60- 69 97 (80.8)
70-79 21 (17.5)
>80 2(1.7)
Sex
Male 44 (36.7)
Female 76 (63.3)
Education
Primary 42 (35.0)
Secondary 57 (47.5)
Higher 21 (17.5)
Body Mass Index (kg/m*) 23.6+3.9 22.9-24.3
< 18.5 (Underweight) 16 (13.3)
18.5 — 24.9 (Healthy weight) 78 (65.0)
25.0 - 29.9 (Overweight) 14 (11.7)
> 30 (Obese) 12 (10.0)
Comorbidities
None 42 (35.0)
Hypertension 53 (44.2)
Diabetes 27 (22.5)
Dyslipidemia 21 (17.5)
Other 12 (10.0)
Cognitive function (MMSE)
No impairment 90 (75.0)
At risk of impairment 30 (25.0)
Functional status (Barthel Index) 98.6+4.2 97.8-99.4
Independent (social-bound) 110 (91.7)
Limited (home-bound) 10 (8.3)
Bed-ridden 0 (0.0)
Frailty (Frail Scale)
Robust 104 (86.7)
Frail 16 (13.3)
Nutritional status (MNA)
Well-nourished 87 (72.5)
At risk of malnutrition 29 (24.2)
Malnutrition 4 (3.3)
Risk of sarcopenia (Modified MSRA-5)
At risk 81 (67.5)
Not at risk 39 (32.5)
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Table 2 Associated factors of sarcopenia among older adults with knee osteoarthritis in Ban Pong hospital,

a suburban community (n = 120)

Factors Crude OR p-value Adjusted OR p-value
(95% Cl) (95% ClI)

Age (per year increase) 1.02 (0.98-1.14) 0.07 1.14 (1.12-1.24) 0.02*
Age group > 80 years 6.80 (0.85-33.63) 0.04* - -
Female sex 0.79 (0.32-1.23) 0.21 — -
Secondary education or higher 0.80 (0.35-1.83) 0.60 - -
Body Mass Index (per kg/m?) 0.82 (0.69-0.88) <0.001* 0.80 (0.67-0.87) <0.001*
Presence of comorbidities 3.03 (1.14-5.26) 0.02* - -
Functional dependency
(Barthel Index) 2.63 (1.09-5.88) 0.03* - -
Frailty 3.33(1.12-6.67) 0.02* - -
Nutritional status
— At risk of malnutrition 2.56 (1.37-6.15) 0.03* - -
— Malnourished 3.03 (1.20-6.67) 0.01* - -
Cognitive impairment 1.18 (0.48-2.68) 0.79 1.23 (0.51-2.87) 0.80

OR = Odds Ratio; Cl = Confidence Interval.

The qualitative component of this study
was guided by the International Classification of
Functioning, Disability and Health (ICF) framework
to elucidate the multidimensional consequences
of sarcopenia coexisting with knee osteoarthritis
among community-dwelling older adults at Ban Pong
Hospital, Ratchaburi Province, Thailand, as illustrated
in Figure 1.

Body functions and structures: Chronic knee
pain, reduced muscle mass and strength, impaired
balance, and joint instability contribute to fear of
falling.

Activity limitations: Difficulties in sit-to-stand
transitions, walking, stair climbing, gardening,
performing household chores, and driving.

Participation restrictions: Reduced engagement
in family, community, and religious activities, leading

to social isolation and diminished quality of life.

Personal factors: Sedentary lifestyle, chronic
diseases, and depressive symptoms may exacerbate
decline, whereas health-conscious attitudes and
interest in exercise may mitigate it.

Environmental factors: Barriers include unsafe
home environments (e.g., stairs, squat toilets, and
limited space), while facilitators include caregiver
support, single-storey housing, and accessible
bathroom modifications.

This ICF-based framework emphasizes the
interaction between physical, psychological, and
environmental factors and underscores the importance
of integrated, person-centred care to support ageing
in place among older adults with knee osteoarthritis

and sarcopenia.
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Discussion

This study revealed a notably high prevalence
of sarcopenia risk (67.5%) among older adults
with knee osteoarthritis (KOA) in a suburban Thai
community. This prevalence is considerably higher
than the 9.4% reported previously at the same
hospital, which may reflect differences in diagnostic
tools, study populations, or contextual factors.
The findings of this study are consistent with the
ICF framework, which emphasizes the interaction
between physical function, activity limitations, and
participation restrictions in older adults with chronic
musculoskeletal conditions.

The coexistence of sarcopenia and KOA is
clinically important, as both conditions interact to
worsen pain, physical function, and quality of life.
International evidence also supports this “vicious
cycle,” where reduced physical activity, infamma-
tion, and metabolic dysregulation reinforce functional
decline'™.

Demographic and clinical correlates

Consistent with global literature, advancing
age emerged as a strong independent predictor
of sarcopenia (Adjusted OR = 1.14), reflecting the
progressive decline in muscle mass and strength
with ageing®'®®. Older adults aged > 80 years had
the highest odds, highlighting the vulnerability of the
oldest-old. Higher BMI was protective (Adjusted OR
=0.80), underscoring the importance of maintaining
adequate body weight and muscle reserves, even
as sarcopenic obesity remains a clinical concern”®”".
These findings align with international evidence,
including meta-analyses showing a rising prevalence
of sarcopenia worldwide and its impact on healthy
ageing™.

In this study, both advancing age and lower
BMI were significantly associated with an increased
risk of sarcopenia, consistent with previous evidence
showing that muscle mass and strength decline

progressively with age and low body weight™*.

J Gerontol Geriatr Med. 2025; 24(35-45)

When BMI was examined categorically, underweight
older adults had the highest prevalence of sarco-
penia risk, while overweight and obese participants
showed a lower apparent risk®. Nevertheless,
obesity may coexist with reduced muscle mass,
a condition known as sarcopenic obesity, which
has been linked to functional impairment, metabolic
complications, and increased mortality”**. Although
BMI alone cannot differentiate fat from lean mass,
our findings highlight the importance of maintaining
an optimal body composition avoiding both
undernutrition and excessive adiposity to preserve
muscle function and reduce sarcopenia risk in older
adults with knee osteoarthritis**".

Although nutritional status was significantly
associated with sarcopenia risk in the univariable
analysis, this association was not retained after
adjustment for other factors. Beyond age and BMI,
additional clinical variables were also examined.
This finding suggests that the influence of nutrition
may be mediated through age and BMI, which
are closely linked to overall body composition and
metabolic reserve. Nevertheless, adequate nutrition
remains clinically important, as poor dietary intake
can accelerate muscle loss and functional decline
among older adults'>**.

Similarly, associations with comorbidities,
frailty, and reduced functional independence were
observed in univariable analyses but did not remain
significant in the multivariable model. These find-
ings are consistent with prior studies showing that
multimorbidity and dependency can exacerbate
sarcopenia through chronic inflammation and phys-
ical inactivity'™'®. Sarcopenia and frailty also share
overlapping clinical features such as weakness,
fatigue, and unintentional weight loss'™*’. Although
these factors were not independent predictors in the
present study, they remain clinically relevant and
should be considered in comprehensive geriatric

assessments®.
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Clinical implications

These findings highlight the urgent need
for routine sarcopenia screening and nutritional
counselling in community hospitals, particularly in
suburban and rural areas where healthcare access
may be limited. Integrating sarcopenia assessment
into KOA management could enable early intervention,
combining nutritional support and structured
exercise programs. Resistance training has
consistently been shown to improve muscle strength
and delay sarcopenia progression in older adults™.
Together with dietary interventions, these strategies
can improve muscle health, independence, and

quality of life”.

Strengths and limitations

A major strength of this study is the use of
validated assessment tools and reliability testing.
However, several limitations must be acknowledged.
First, the cross-sectional design precludes causal
inference. Second, the Modified MSRA-5 is a screening
tool rather than a diagnostic gold standard;
definitive diagnosis requires measures of muscle
mass, strength, and performance as recommended
by EWGSOP2 and AWGS [5-7]. Third, the relatively
small subgroup of participants aged > 80 years
limits precision. Finally, generalisability is restricted
to suburban Thai settings, and further longitudinal

studies across diverse populations are warranted™.

Conclusion

Sarcopenia risk was highly prevalent among
suburban Thai older adults with KOA. Advancing
age and lower BMI were independent risk factors.
Early identification and intervention are essential.
Integrating sarcopenia screening and preventive
strategies into primary care, including nutrition and
resistance exercise, may help mitigate functional

decline and improve quality of life"** .
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Abstract

Background and aims: Thailand has rapidly transitioned to a complete aged society, with falls
constituting a major, preventable cause of injury and functional decline among older adults. Scalable,
home-feasible programmes that target balance and strength, such as the Otago Exercise Programme (OEP),
may mitigate fall risk. Tele-physical therapy could enhance access in rural settings. This study evaluated the
feasibility and effectiveness of a 12-week, home-based modified Otago Exercise Programme (OEP) delivered
via tele-physical therapy for community-dwelling older adults at intermediate risk of falls in rural Thailand.

Methods: A mixed-methods study comprising a randomized controlled trial (RCT) with qualitative
in-depth interviews was conducted at Ban Pong Hospital and 24 affiliated primary care units, Ratchaburi
Province, Thailand. Community-dwelling adults with intermediate fall risk, without high-risk features, were
eligible. Of 65 screened, 50 were randomised to intervention (n=25) or control (n=25). The intervention was
a modified Otago Exercise Programme (OEP) (17 balance and strength exercises plus walking) delivered via
tele-physical therapy (video calls, pre-recorded videos, and manuals), three 30-40 min sessions/week for
12 weeks. Controls received usual care. Primary outcomes were Short Physical Performance Battery (SPPB)
and Activities of Daily Living (ADL).

Results: At baseline, there were no statistically significant differences between the intervention and
control groups in demographic or clinical characteristics (p > 0.05). After 12 weeks, the intervention group
demonstrated significant improvements (p < 0.05, Cohen’s d = 0.7 for gait speed) compared with controls
across all domains of the Short Physical Performance Battery, including balance, gait speed (0.72 * 0.11
to 0.89 + 0.14 m/s), and chair stand test (12.8 £ 2.1 t0 10.3 = 1.9 s) (p < 0.05). No significant changes were
observed in the control group. Activities of Daily Living independence was maintained in both groups. Exercise
adherence in the intervention group was 100%.

Conclusions: The 12-week, tele-delivered modified Otago Exercise Programme (OEP) effectively
improved physical performance among rural Thai older adults at intermediate fall risk, with excellent
adherence and no reported adverse events. These findings support the potential of tele-physical therapy as
an accessible strategy for fall prevention in community settings. Larger, longer-term trials are warranted to

evaluate fall incidence, durability of benefits, and cost-effectiveness.

Keywords: Falls, Otago Exercise Programme, Tele-physical therapy, Older adults, Thailand
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Introduction

Population ageing is a global phenomenon
with profound health and social implications. In the
Asia—Pacific region, approximately 721 million people
aged 60 years or older were reported in 2024,
representing about one in seven persons’. Thailand
officially became a “complete aged society” in 2022
when over 20% of its population were aged 60 years
or older, and projections indicate that by 2037 this
proportion will exceed 30%, classifying the nation as
a “super-aged society””. This demographic transition
underscores the urgent need to strengthen geriatric
care and preventive strategies, particularly in rural
and community settings.

Falls represent one of the most pressing public
health challenges among older adults worldwide.
Approximately one in three adults aged 65 years
and above experiences at least one fall annually,
with 14-32 percent sustaining serious injuries such
as fractures, dislocations, or head trauma, and 2-6
percent suffering hip fractures®®. In Thailand, an
average of three older adults die every day from
fall-related injuries °. Beyond the immediate physical
harm, falls contribute to long-term disability,
hospitalisation, loss of independence, and consid-
erable socioeconomic burden for families and the
healthcare system.

Risk factors for falls are multifactorial, encom-
passing biological, behavioural, environmental, and
socioeconomic domains. Common contributors
include sarcopenia, impaired balance, sensory loss
involving the visual, vestibular, or somatosensory
systems, cognitive decline, polypharmacy, inappro-
priate footwear, unsafe home environments, social

2 | ocal

isolation, and limited financial resources
epidemiological data highlight the magnitude of the
problem in Thailand: in 2019, a survey in Nam Khun
District, Ubon Ratchathani Province reported that
9.95 percent of older residents had fallen within the
previous year™, while a 2024 survey in Ratchaburi

Province revealed that 21.87 percent of older adults
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reported at least one fall within six months, most
commonly occurring inside the home due to slips or
trips on uneven surfaces™.

Physical activity is widely recognised as one
of the most effective interventions for fall prevention.
Multicomponent exercise programs, incorporating
balance, strength, and gait training, demonstrate
superior effectiveness compared with single-modality
exercise'. The Otago Exercise Programme (OEP)
is a structured, evidence-based, home exercise
program originally developed at the University of
Otago, New Zealand, by Campbell and Robertson.
It was designed specifically to reduce falls among
community-dwelling older adults through individually
tailored exercises that enhance lower-limb strength,
balance, and mobility. The program consists of
17 progressive exercises targeting major muscle
groups of the legs and trunk, incorporating both
static and dynamic balance components such
as knee bends, heel raises, backward walking,
sideways walking, and sit-to-stand practice combined
with regular walking sessions. Each participant
progresses through levels of difficulty based on
functional ability, supervised initially by a trained
physiotherapist and followed by periodic home visits
or tele-guidance to ensure safety and adherence.
The exercises are typically performed three times
per week, taking approximately 30-40 minutes per
session, with a walking component at least twice
weekly. Physiologically, the Otago Exercise
Programme (OEP) improves proprioceptive
control, muscular strength, and postural stability,
leading to enhanced gait speed and reduced
sway during standing and walking. Regular
engagement has been shown to increase ankle
and knee extensor strength, improve step length,
and reduce reaction time—all of which contribute
to better balance control and a lower risk of falls' .
Multiple systematic reviews and meta-analyses have
confirmed the program’s efficacy, demonstrating

a 35-40% reduction in fall incidence among
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community-dwelling older adults, along with
improved functional mobility and confidence
during ambulation”. The OEP’s structured, adaptable
design and its proven safety make it suitable for
remote or tele-supervised delivery, particularly in
settings where in-person rehabilitation is limited.

In Thailand, community-based exercise
programs such as the Active Ageing Exercise
Program (Department of Health, Ministry of Public
Health) and the 3-Set Strength and Balance
Exercises (Thai Health Promotion Foundation)
primarily emphasize general physical activity,
flexibility, and social participation. While these
programs effectively promote overall mobility, they
often lack structured progression and measurable
intensity specifically targeting lower-limb strength
and balance control. In contrast, the Otago
Exercise Programme (OEP) is a standardized,
evidence-based intervention consisting of
progressive resistance and balance exercises
combined with walking practice. The Otago
Exercise Programme (OEP) is designed to
be individually tailored, easy to administer at
home, and adaptable for remote supervision, making
it particularly suitable for older adults in rural Thailand
who face transportation barriers and limited access
to physiotherapy services.'**

While the COVID-19 pandemic accelerated
the adoption of telehealth and remote rehabilitation
worldwide, the continued relevance of tele-delivered
interventions extends far beyond pandemic-related
restrictions. In Thailand, significant disparities remain
between urban and rural regions in terms of access
to rehabilitation services, qualified physiotherapists,

and transportation infrastructure® *

. Tele-physical
therapy offers a sustainable model to bridge these
accessibility gaps, allowing older adults in remote
communities to receive supervised, evidence-based
exercise programs without the need for frequent

hospital visits™.
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Recent studies have demonstrated that
tele-rehabilitation can achieve functional outcomes
comparable to conventional in-person therapy
while improving adherence and reducing travel

burden 2

. Furthermore, post-pandemic trends
indicate that older adults are increasingly familiar
and comfortable with digital communication
platforms, enhancing the feasibility of long-term
telehealth implementation in this age group *°.

From a health systems perspective, integrating
tele-physical therapy into community-based care
aligns with Thailand’s “20-Year National Strategic
Plan for Digital Health Transformation,” which
emphasizes the use of digital tools to promote
healthy ageing and equitable care delivery”’. Thus,
the telehealth approach remains not only relevant but
also necessary to support accessible, cost-effective,
and scalable fall-prevention interventions for older
adults in underserved settings.

Despite this promising evidence, challenges
remain regarding digital access, long-term adherence,
and cost-effectiveness. Moreover, research in
Thailand has rarely focused on older adults in
suburban communities who are at intermediate risk
of falls a group often overlooked in both prevention
and rehabilitation initiatives. However, no previous
randomized controlled trials have evaluated
a tele-delivered Otago Exercise Programme
(OEP) among rural Thai older adults with
intermediate fall risk. Addressing this gap, the
present study aims to evaluate the feasibility and
effectiveness of a modified Otago Exercise Programme
delivered via tele-physical therapy for fall prevention

among older adults in suburban Thailand.

Materials and methods

Study design and setting

This study employed a mixed-methods design,
consisting of a randomized controlled trial (RCT)

complemented by qualitative in-depth interviews. A
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qualitative component was included to complement
quantitative findings and provide a deeper under-
standing of participants’ perceptions, experiences,
and contextual factors influencing adherence and
engagement with the tele-delivered Otago Exercise
Programme (OEP). While the quantitative phase
evaluated the intervention’s effectiveness, the
qualitative interviews aimed to explore how
participants interacted with the program, perceived
its benefits and challenges, and identified barriers
and facilitators to implementation in real-world
community settings. This mixed-methods approach
was expected to enhance the ecological validity
of the study and inform future scale-up and adap-
tation of the intervention. The RCT evaluated the
effectiveness of a tele-physical therapy intervention
based on a modified Otago Exercise Programme
(OEP) for fall prevention among community-dwelling
older adults, while qualitative interviews explored
participants’ experiences and perceptions. The
study was conducted at Ban Pong Hospital and 24
affiliated primary care units in Ratchaburi Province,
Thailand. Ethical approval was obtained from the Ban
Pong Hospital Human Research Ethics Committee
(COA No. 005-2024).

Participants

Eligible participants were community-dwelling
older adults aged over 60 years who were able to
communicate in Thai and were receiving routine care
from Ban Pong Hospital or its affiliated primary care
units. All participants were classified as having an
intermediate risk of falls in accordance with the World
Guidelines for Falls Prevention and Management for
Older Adults®. This classification required a positive
response to at least one of three screening criteria:
a documented history of one fall within the previous
year, self-reported unsteadiness during standing
or walking, or concern about falling. In addition,
participants were required to exhibit objective gait or
balance impairment, operationalized as a gait speed
of less than 0.8 m/s or a Timed Up and Go (TUG)

time exceeding 15 seconds.
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Individuals were excluded if they presented
with conditions that could compromise safety
or interfere with participation in the exercise
programme. Exclusion criteria included a history
of two or more falls within the past year, any fall
resulting in significant injury, the presence of clinical
frailty, prolonged inability to rise after a fall, or a
history of syncope. Participants were also excluded
if they had undergone hip, knee, or ankle surgery
within the preceding year. Additional exclusion
criteria comprised neuromuscular or musculoskeletal
disorders known to affect lower-limb strength such as
stroke, cancer, HIV/AIDS, or spinal pathologies—as
well as cognitive impairment as determined by the
Thai Mental State Examination (MMSE-Thai 2002),
adjusted for educational level.

Sample size

A priori power analysis was performed using
G*Power 3.1%°, assuming a medium effect size
(Cohen’s d =0.5), 80% power, and alpha of 0.05. The
minimum required sample size was 50 participants,
which was achieved through recruitment from
hospital records of older adults at intermediate risk
of falls.

Randomisation and allocation

Participants were randomly assigned to
intervention or control groups using block rando-
misation (block size = 4) with a 1:1 allocation ratio.
Randomisation was performed by an independent
research assistant using computer-generated
sequences, with allocation concealed in opaque,
sealed envelopes.

Intervention

The intervention group received a 12-week
modified Otago Exercise Programme (OEP)
delivered via tele-physical therapy. The programme
comprised 17 progressive balance and strength
exercises, supplemented with walking activities,
tailored to individual functional levels and home
environments. Delivery modes included:

- Pre-recorded instructional videos

- Printed instructional manuals
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- Real-time supervision via a communication

application (Line)

Participants completed three sessions per
week, each lasting 30-40 minutes, at moderate
intensity. In addition to strength and balance
exercises, participants were instructed to perform
walking training three times per week for 20-30
minutes per session at a self-selected, moderate
intensity (“somewhat hard” on the Borg Rating of
Perceived Exertion). The duration and frequency
of walking were gradually increased as tolerated to
promote cardiovascular endurance and gait stability.
Progression was achieved by gradually increasing
repetitions and duration. The control group received
standard care comprising routine health services

without structured exercise guidance.

Outcome measures

Primary outcomes

- Short Physical Performance Battery
(SPPB): assessing balance, gait speed, and
lower-limb strength

- Barthel Index of Activities of Daily Living
(ADL): assessing functional independence

Secondary outcomes

- Timed Up and Go (TUG): measuring
functional mobility and fall risk

- Self-reported falls and adherence: collected
using exercise diaries and monthly follow-up calls

- Test-retest reliability of the SPPB was
evaluated in a separate sample of 50 older adults,
yielding excellent reliability (ICC 3,1 = 0.86).

Data collection procedures

Participants were recruited through Ban Pong
Hospital and its affiliated primary care centres. Study
information was provided verbally and in writing,
and written informed consent was obtained prior to
enrolment. Data were collected by trained research
assistants under the supervision of the principal

investigator. Training covered the administration
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of all outcome measures, adherence to standard
operating procedures (SOPs), and standardised
data recording. All research assistants were phys-
iotherapists. Before the intervention commenced,
they participated in a structured two-day training
workshop conducted by senior physiotherapists
in the Otago Exercise Programme (OEP). The
training covered the OEP protocol, tele-supervision
techniques, participant safety monitoring, and data
recording procedures. Role-playing sessions and
mock tele-supervised exercise trials were conducted
to ensure consistency and competency in exercise
instruction, participant interaction, and adverse event
reporting. The research assistants were required to
demonstrate proficiency in session delivery before

independently conducting tele-supervised sessions.

Statistical analysis

Data analysis was performed using IBM SPSS
Statistics version 29. Descriptive statistics were cal-
culated for all variables. Continuous variables were
tested for normality using the Kolmogorov-Smirnov
test. Normally distributed data were analyzed using
independent-samples t-tests for between-group
comparisons and paired t-tests for within-group
comparisons. Non-normally distributed data were
analyzed using the Mann-Whitney U test and
Wilcoxon signed-rank test, as appropriate.

Categorical variables such as sex, comorbidity
status, frailty classification, nutritional status, and ADL
independence were analyzed using the chi-square
(X?) test to compare distributions between groups. In
cases where expected cell counts were less than 5,
Fisher's exact test was applied to ensure statistical
validity. Effect sizes were calculated for significant
results using Cohen’s d for continuous variables and
Cramer’'s V for categorical variables. Descriptive
data are presented as means + standard deviations
(SD) for continuous variables and as frequencies and
percentages for categorical variables. A p-value <

0.05 was considered statistically significant.
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Qualitative analysis

Participants for the in-depth interviews were
selected using purposive sampling to ensure
variation in age, gender, and level of engagement with
the tele-delivered Otago Exercise Programme (OEP).
Specifically, individuals representing both high and
low adherence levels, as well as different age groups
(young-old: 60-69 years, middle-old: 70-79 years,
and old-old: > 80 years), were invited to participate.
This sampling strategy aimed to capture diverse
perspectives on program experiences, barriers,
and facilitators to participation. Interviews were
audio-recorded, transcribed verbatim, and analysed
using conventional content analysis. Credibility was
enhanced by member checking, and dependability
was ensured through investigator triangulation.

Withdrawal and termination criteria

Participants could withdraw from the study
at any time without consequence. The trial would
be terminated if participants experienced severe
adverse events, psychological distress, or upon
recommendation from the ethics committee. All
withdrawals and adverse events were documented

and reported.

Results

Participant flow

A total of 65 older adults were assessed
for eligibility; 15 were excluded due to not meeting
inclusion criteria or comorbidities. Fifty participants
were randomised equally into intervention (n = 25)
and control (n = 25) groups. All participants
completed the study. The CONSORT flow diagram
is presented in Figure 1.

Baseline characteristics

Participants had a mean age of 68.2 + 5.6
years (range 60-82), with 82% female. Hypertension
(40%), hyperlipidemia (26%), and diabetes mellitus
(24%) were the most common comorbidities. All
participants were independent in activities of daily

living (Barthel Index > 12). Baseline demographic
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and clinical characteristics are shown in Table 1.

Pre-Intervention Comparison

At baseline, there were no statistically
significant differences between groups in demo-
graphic, clinical, or functional characteristics,
including ADL, cognitive status (MMSE-Thai 2002),
frailty (FRAIL scale), nutritional status (MNA), or
SPPB scores (p > 0.05) (Table 2).

Post-Intervention outcomes

After 12 weeks, the intervention group
demonstrated significant improvements in physical
performance compared with the control group. SPPB
scores improved across balance, gait speed, and
chair stand components (p < 0.05). Between-group
comparisons indicated significant differences in gait
speed, balance, and 5-times chair stand (p < 0.05).
No significant changes were observed in the control
group (Table 3).

Qualitative findings

The qualitative component explored
participants’ experiences, perceptions, and attitudes
toward the tele-physical therapy-delivered Otago
Exercise Programme (OEP). Three major themes
emerged from the content analysis:

(1) convenience and accessibility

Participants emphasized that home-based,
tele-delivered exercise allowed them to engage in
rehabilitation without the need to travel to healthcare
facilities. The flexibility of scheduling and elimination
of transportation barriers were repeatedly cited as
advantages.

“I like it very much. No need to travel to
the hospital, and no need to bother my children.”
(Female, 72)

(2) Perceived Support and Motivation

Direct interaction with physical therapists via
video communication provided reassurance and
enhanced motivation. Participants appreciated the
ability to receive immediate feedback and correction

during exercises.
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“| can talk directly with the physical therapist,
see their face, and they can also check whether |
am doing the exercises correctly or not.” (Male, 70)

(3) Perceived Functional Benefits and
Confidence

Many participants reported improved balance,
increased walking confidence, and a greater sense

of physical capability after completing the program.
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These subjective improvements were consistent with
the quantitative gains observed in SPPB and gait
performance scores.

Adherence to the tele-physical therapy OEP
was excellent (100%), with all participants in the
intervention group completing the prescribed 36

sessions over 12 weeks.

Table 1 Baseline demographic and clinical characteristics of participants (n =50)

Variable Total (n = 50) n (%) or mean = SD

Age (years) 50 68.2+5.6

60-69 40 80%

70-79 9 18%

>80 1 2%
Sex: Male 9 18%

Female 41 82%

Hypertension 20 40%
Diabetes mellitus 12 24%
Hyperlipidemia 13 26%
Other (e.g., asthma, thyroid) 2 4%
No comorbidities 16 32%
Sarcopenia risk 13 26%
Cognitive impairment 0 0%
(MMSE < 23)
ADL: Independent 50 100%
Frailty (FRAIL scale) 0 0%
Nutritional status:
Normal 38 76%
At risk 12 24%




J Gerontol Geriatr Med. 2025; 24(46-58)

Table 2 Baseline comparison between intervention and control groups
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Variable Control (n = 25) Intervention (n = 25) p-value
Age (years) 62.5+6.3 67.6+5.3 0.34
Sex (male) 4 (16%) 5 (20%) 0.72
BMI
<18.5 7 (28%) 4 (16%) 0.08
18.5-22.9 6 (24%) 9 (36%) 0.21
23.0-24.9 8 (32%) 6 (24%) 0.32
25.0-29.9 4 (16%) 3(12%) 0.78
BMI >30 1 (4%) 2 (8%) 0.81
Cognitive impairment 0 (0%) 0 (0%) 1.000
ADL independent 25 (100%) 25 (100%) 1.000
Frailty (FRAIL) 0 (0%) 0 (0%) 1.000
Nutrition: Normal 23 (92%) 15 (60%) 0.08
Nutrition: At risk 2 (8%) 10 (40%) 0.06
Sarcopenia risk 6 (24%) 7 (28%) 1.000
Table 3 Post-intervention outcomes at 3 months
Variable Control (n = 25) Intervention (n = 25) p-value
ADL independent 25 (100%) 25 (100%) 1.000
Sarcopenia risk 6 (24%) 6 (24%) 1.000
SPPB mild limitation 7 (28%) 2 (8%) <0.05
SPPB minimal limitation 18 (72%) 23 (92%) <0.05
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Assessed for eligibility ( n = 65)

Excluded ( n =15):
- History of falls with serious injury ( n = 3)
— Cerebrovascular disease (n = 3)
— Uncontrolled hypertension ( n = 3)
— Inability to maintain postural control while standing or
walking (n = 2)
— Neurological or musculoskeletal conditions that affect
mobility (n = 1)
— Severe joint pain or lower limb pain affecting
participation (n = 1)
— Visual impairment (n = 1)

— Unstable cardiopulmonary conditions (n = 1)

v

Randomised ( n=50)

A 4

Allocated to control group (n = 25)

l

l

Allocated to intervention group (n = 25)

l

Lost to follow-up (n = 0)

l

Analysed (n = 25)

Figure 1 CONSORT Flow Diagram

Discussion

In this randomized controlled trial, a 12-week,
home-based modified Otago Exercise Programme
(OEP) delivered via tele-physical therapy significantly
improved physical performance among community-
dwelling older adults at intermediate fall risk.
Improvements were observed across all domains
of the Short Physical Performance Battery (SPPB),
balance, gait speed, and chair-stand, while
independence in activities of daily living was

maintained. Adherence was excellent, with all

l

Analysed (n = 25)

participants in the intervention group completing
all 36 prescribed sessions, demonstrating the
feasibility and acceptability of this approach in
a rural Thai context.

Our findings align with previous evidence
showing that multicomponent exercise, particularly
strength and balance training, is superior to
single-modality exercise in preventing falls™'.
Specifically, Otago Exercise Programme (OEP)
has been demonstrated to reduce fall incidence

by up to 35-40% and improve lower limb strength
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and mobility in diverse populations'®®. Similar
to studies conducted in Iran, Korea, and Serbia'® ™,
this trial demonstrated clinically meaningful
improvements in gait and balance performance.
Importantly, our results extend this evidence by
confirming the feasibility of fully tele-delivered
Otago Exercise Programme (OEP) in a middle-
income rural setting, where access to supervised
in-person programs is limited.

Compared with other established fall-prevention
and functional exercise programs, the Otago
Exercise Programme (OEP) demonstrates both
conceptual and practical strengths. Unlike generic
multicomponent exercise regimens such as Tai Chi for
Balance, Stepping On, or FaME (Falls Management
Exercise), the OEP is specifically designed for
individualized, home-based delivery, emphasizing
progressive strength and balance training
supervised by trained personnel®® 7.

Previous studies have shown that Tai Chi,
a widely used mind-body exercise, can improve
postural stability, lower-limb strength, and
proprioception; however, its effectiveness in
reducing fall incidence varies depending on
training intensity and duration (30). In contrast, the
Otago Exercise Programme (OEP) has consistently
demonstrated a 35-40% reduction in falls among
community-dwelling older adults, supported
by multiple randomized controlled trials and
meta-analyses®" *.

Compared with group-based programs
like FaME, which require in-person sessions, the
Otago Exercise Programme (OEP) offers greater
feasibility for older adults in rural or resource-
limited settings, especially when delivered through
tele-physical therapy. Both FaME and Otago
Exercise Programme (OEP) include dynamic balance
and functional lower-limb strengthening, but Otago
Exercise Programme (OEP) simplified structure and
home-based nature make it more adaptable for remote

supervision and individualized progression®.
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Furthermore, unlike general resistance
training programs that primarily target muscle
hypertrophy, the Otago Exercise Programme
(OEP) integrates task-specific activities such
as sit-to-stand and tandem stance that directly
enhance functional mobility and reduce fall risk. This
specificity may explain the superior improvements in
gait speed and chair stand performance observed in
the present study compared with prior reports using
general resistance or aerobic training alone®.

The high adherence rate in this study may be
attributed to the pragmatic design, which included
video communication applications and printed
manuals. These delivery methods reduced barriers
related to travel and scheduling, consistent with
previous reports that technology-supported
interventions can improve adherence among older

adults® %’

. Furthermore, the results support the
growing body of evidence indicating that tele-
rehabilitation can achieve functional outcomes
comparable to face-to-face interventions.”"***°

These findings also have important implications
for health policy. Given the rapid demographic
shift towards a super-aged society in Thailand"?,
scalable and cost-effective interventions are urgently
needed to preventfalls, particularly in rural communities
where healthcare access remains limited. Integrating
tele-delivered Otago Exercise Programme (OEP)
into existing primary care networks may represent
a sustainable strategy for secondary fall prevention,
supported by simple screening measures such
as gait speed or Timed Up and Go (TUG) tests to
identify suitable candidates™.

Several challenges were encountered during
the follow-up period. Some participants experienced
difficulties maintaining consistent participation due to
health fluctuations, caregiving responsibilities, or lack
of family support. Technical issues such as unstable
internet connections and limited digital literacy also
affected adherence among older adults. Additionally,

the long duration between post-intervention and
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follow-up assessments resulted in attrition, as a few
participants relocated or became unavailable. These
barriers highlight the need for additional technical
support and more flexible follow-up strategies in

future telehealth-based interventions.

Future research should explore long-term
adherence and sustainability of tele-delivered
Otago Exercise Programmes (OEP) among diverse
populations of older adults, including those with
comorbidities or limited digital literacy. Larger
multicenter randomized controlled trials are needed
to confirm the generalizability of the present findings
across various community and healthcare settings.
Additionally, mixed-methods studies incorporating
behavioral and psychosocial variables could provide
a deeper understanding of motivational factors
influencing program engagement. Future work
should also evaluate cost-effectiveness and the
integration of telehealth exercise interventions within
existing primary healthcare systems to ensure

scalability and sustainability.

Conclusion

A 12-week, tele-delivered modified Otago
Exercise Programme (OEP) was feasible and
effective for improving physical performance in
rural Thai older adults at intermediate fall risk.
Based on the findings of this study, the tele-
delivered, home-based modified Otago Exercise
Programme (OEP) is recommended as an
effective and feasible approach to enhance
lower-limb strength, balance, and mobility
among community-dwelling older adults. Primary
care units and community health centers could
incorporate tele-supervised Otago Exercise
Programme (OEP) sessions into routine fall-prevention
programs, particularly for older adults in rural or
mobility-restricted settings. Training community
health volunteers and caregivers to provide basic

remote supervision may further improve adherence

J Gerontol Geriatr Med. 2025; 24(46-58)

and safety during home exercise. Moreover,
integrating tele-exercise platforms into the
existing Thai Digital Health Strategy could
support scalable implementation and long-term
sustainability. Future studies should investigate
cost-effectiveness, long-term adherence, and
strategies for integrating behavior-change
techniques into tele-delivered fall-prevention

programs.
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Abstract

Both primary and secondary sarcopenia in older adults lead to a decline in physical performance,
which consequently reduces their ability to engage in physical activities and affects their daily living. To reduce
risks and prevent possible injuries, older adults should take care of themselves by engaging in resistance
training to prevent muscle deterioration. Currently, combined exercise programs that integrate resistance
training to increase muscle mass with aerobic exercise to enhance cardiovascular efficiency, balance train-
ing, and exercises that improve neuromuscular coordination have been shown to yield positive outcomes.
It is essential to consider appropriate exercise intensity, frequency, and duration for each individual.
Emphasis should also be placed on balance and mobility training to support agility in daily activities, along
with proper nutritional supplementation. A diet high in protein particularly rich in branched-chain amino ac-
ids helps strengthen muscles and enhances muscle mass more effectively than resistance training alone.
Healthy older adults, and those with comorbidities, may consider these guidelines to maintain functional
independence, slow down frailty progression, and prevent sarcopenia.
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Wall Push-Up Bicep Curl
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Shoulder Press

Figure 1 Upper-body exercise
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1.2.2 NMM92ANMAINERIRTLSIINEFIUR
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Figure 2 Lower-body exercise
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Figure 3 Core exercise
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131 Meaanmaimaiatindiunauazlua  udaAels 15-20 3w wazvinDandraniuniung
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Gentle Neck Rotati Shoulder Stretch Wall Chest Stretch

Figure 4 Neck and shoulder stretching exercise
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Figure 5 Arm and back stretching exercise
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1.3.3 N192ANNNAINTELNBEANAINLUD gnuauniledswy Wwasandaluniediguanadunu
ANUTNANA LUNLaLasEY (Figure 6) 1AaN13  Aq9l8ilseunu 10-20 Bunfisiadng

Figure 6 Seated and standing side bend

1.3.4 ngaanmasmeiiagagslnnuazan  10-20 Aun¥ n1s8iaues (calf stretch) THEusiumiin
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Calf Stretch

Hamstring

Figure 7 Hip and leg stretching exercise
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1.3.5 N15RANNIAINILEATRNILALTDND
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(dynamic) Fn1eas 10-15 38U vindanainngean

Wrist Circle
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Figure 8 Arkle and wrist stretching exercise
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The Journal of Gerontology and Geriatric Medicine: Aims and Scopes

The Journal of Gerontology and Geriatric
Medicine has been an official journal of the Thai
Society of Gerontology and Geriatric Medicine,
a non-profit organization, since 2000. The academic
issues are managed independently by the
editor-in-chief and editorial board of the journal
aiming to publish original research, clinical and
review articles in relation to gerontology and geriatric
medicine enhancing the learning and development
of multidisciplinary field for worldwide older persons.

Reviewing system All articles are peer re-
viewed for scientific consideration by the related
reviewers and proved the correction of references
by the journal bibliographer.

Interval of issuing The Journal of Gerontology
and Geriatric Medicine, is composed of 3 issues
per year and welcomes submission from the
multidisciplinary field of health care services and

their related sciences.

Instruction for authors

The Editors are invite the authors to submit the
following articles as follows:-

Categories of the articles

1. Review article: an article with technical
knowledge collected from journals or textbooks and
is profoundly analyzed and criticized.

2. Case report or case study: a report of
an update case or case series or case study in
community related to gerontology which has been
carefully analyzed and criticized with scientific
observation.

3. Original article: a research report
which has never been published elsewhere and
represent new and significant contributions to
gerontology.

4. Letter to the editor: a brief question or
comment that is useful for readers.

5. Short communication: a brief article on
current important issue which is needed rapid
communication. The issue will be announced
occasionally by the Journal of Gerontology and

Geriatric Medicine.

Manuscript submission

The Journal of Gerontology and Geriatric
Medicine only accepts online submission. The
manuscript must be submitted via contact address.
Registration by corresponding author is required
for submission. We accept articles written in both
English and Thai. However for Thai article, English
abstract is required whereas for English article, there
is no need for Thai abstract submission. The main
content of manuscript must be submitted as .doc or
.docx. The manuscript template is provided on the
journal website. ALL figures and tables should be
submitted as separated files (1file for each figure
or table). The figures and diagrams must be original.
The acceptable file formats for figures and diagrams
are .tif, .omp and .jpeg with resolution at least 300
dpi.

Contact address

Journal of Gerontology and Geriatric
Medicine 5" Floor of Dentistry. Khon Kaen University
123 Mittraphap Rd. In the city. Muang Khon Kaen.
40002. Email: journal.ggm@gmail.com
Tel: 043 202 405 per 45 265 Mobile: 080 353 8196
Website: https://journalggm.org/

Manuscript preparation

1. For English article, use font of Cordia New
Style size 14 in a standard A4 paper (21.2 x 29.7 cm)
with 2.5 cm margin on all four sides. The manuscript
should be typewritten with double-spacing.

2. For Thai article, use font of Cordia New
Style size 14 in a standard A4 paper (21.2 x
29.7 cm) with 2.5 cm margin on all four sides. The
manuscript should be typewritten with 1.5 line
spacing. Thai article must provide English abstract,
tables and legends.

3. Numbers of page must be on the top right
corner. The length of article should not exceed 10
pages of the journal (approximate 24-28 pages A4,
not including figures and tables)
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4. Measurement units such as length, height,
weight, capacity etc. should be in metric units. Tem-
perature should be in degree Celsius. Pressure units
should be in mmHg. The hematologic measurement
and clinical chemistry should follow International
System Units or S

5. Standard abbreviation must be used for
abbreviation and symbols. The abbreviation should
not be used in the title and abstract. Full words of
the abbreviation should be referred at the end of the
first abbreviation in the content except the standard
measurement units.

6. Every illustration including tables must be
referred in the contents. The alphabets in the illus-
trations and tables must be in English. Numbers are

used in Arabic form and limited as necessary.

Preparation of the articles

1. Front page The checklists of
submission must be completed and attached
2. Title Page

The first page of the article should contain the
following information
- Category of the manuscript
- Article title
- Authors’ names and affiliated
institutions
- Author’s details (name, mailing
address, E-mail, telephone and
FAX number)
- Corresponding author
3. Abstract
The abstract must be typed in only one para-
graph. Only English abstract is required for English
article. Both English and Thai abstracts are required
for Thai article and put in separate pages. The ab-
stract is written in structured patterns composed of
background and aims, materials or subjects and
methods, results and conclusion. Do not refer any
documents, illustrations or tables in the abstract. The
abstract must not exceed 300 words.
4. Contents
The text of the original articles should be or-

ganized in sections as follows

J Gerontol Geriatr Med. 2025; 24(81-84)

- Introduction: indicating reason or
importance of the research or study or review,
objective, scope of the study. Introduction should
review new documents in order to show the
correlation of the contents in the article and
original knowledge. It must also clearly indicate the
hypothesis.

- Materials and methods: comprising
details of materials and methods used in the study
for readers to be able to repeat such as chemical
product names, types of experimental animals,
details of patients including sources, sex, age etc.
It must also indicate name, type, specification, and
other information of materials for each method. For
a research report performed in human subjects,
authors should indicate that the study was performed
according to the ethical Principles for Medical
Research and Experiment involving human subjects
such as Declaration of Helsinki 2000 or has been
approved by the ethical committees of the local
institute which the research was conducted.

- Results: presenting the discovery
of experiments or researches or clinical outcome.
It should be categorized and related to the
objectives of the articles. The results can be
presented in various forms such as words, tables,
graphs or illustrations etc. Avoid repeating the results
both in tables and in paragraph. Emphasize only
important issues.

- Discussion: explaining the
synthesized results comparing with the others
published work. The advantages and disadvantages
of the materials and methods can be mentioned.
The discovery and/or important issues needs to be
emphasized. New suggestion, problems and threats
from the experiment or study can be stated only in
case they are based on the results and scopes of
the experiment and study.

- Conclusion: stating the brief results
and the conclusions of the analysis.

- Acknowledgement: mentioning the
institutes or persons helping the authors, especially
on capital sources of researches and numbers of

research funds (if any).
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- References including every
concerned document that the authors referred in the

articles in modified Vancouver style.

Writing the references

The references of both Thai and English
articles must be written based on the original
language of the articles. The reference system for the
Journal of Gerontology and Geriatric Medicine is the
modified Vancouver system, using Arabic numbers,
making order according to the texts chronologically.
All texts are in normal font, no bold and no italics.

Sample of references from articles in Journals

- Mauri MC, Paletta S, Maffini M,
Colasanti A, Dragogna F, Di Pace C, et al. Clinical
pharmacology of atypical antipsychotics: an update.
EXCLI J 2014;13:1163-91.

- Kongmalai P, Karunasumetta C,
Kuptarnond C, Prathanee S, Taksinachanekij S,
Intanoo W, et al. The posterior pericardiotomy.
Does it reduce the incidence of postoperative atrial
fibrillation after coronary artery bypass grafting?
J Med Assoc Thai 2014;97 (Suppl 10):S97-104.

- aNAnA Weamn, nswmLLATetne
lsrvaandenaNaINIARANL. 2. dunANTsAvIaaAAan
anaslne 2558;14:3-13.

Sample of references from books and other monographs

Authors being writers

- Carroll QB. Radiography in the digital
age: physics, exposure, radiation biology. 2nd ed.
Springfield (IL): Charles C. Thomas; 2014.

- annuIR dmufituna, aagh desiia.
FNSRREANENANFRTNNTLANEILAZANENTOUAT. NTINICI:
ANUINIUANIZNITUNTIRYLUNTG; 2556.

Authors being both writer and editor

- Hamric AB, Hanson CM, Tracy MF,
O’Grady ET, editors. Advanced practice nursing: an
integrative approach. 5" ed. St. Louis (MO): Elsevier/
Saunders; 2014.

- nileg Inandn, Ansann ardduRte,
A13n1 Taand, wuw ameln, Saun 1IEYA, 19
UN1 ﬁ’]ﬁJ’N, LAZATUL, UFTUIENNT. F9LATIEU
ANTUNNTUATLANAR W.A. 2545-2555. NPANN:
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giinenuanznssunasiviazdauilsuaansa;
2556.

Books with authors for each separate chapter
and also have editor

- Aldridge J, Sourkes BM. The
psychological impact of life-limiting conditions on
the child. In: Goldman A, Hain R, Liben S, editors.
Oxford textbook of palliative care for children. 2™
ed. Oxford: Oxford University Press; 2012. p. 78-89.

- el 1uN9. Chest pain. Tu: naryauwn
JUNga, dszils wadsznna, U3saunanng. e1n1sanen
NNBIYTAIART. FBULAU: AVATTIBIEIANEAT
ATUZUNWNAANAAT NU1TNLIALTDULAY, 2558,
Wt 165-70.

Institutional authors

- World Health Organization. The ASSIST
project-alcohol, smoking and substance involvement
screening test. Geneva : WHO; 2013.

- FUNUATALNTIF. 91297UNN9EN3A
dszmnsgeenglusemalng w.a. 2557, ngamne:
&11in; 2557.

Sample of references from academic conferences

Conference proceedings

- Proceeding the 4" International
LDRG-KKU and Saraburi Hospital Symposium 2014
on “Lasers in Dentistry: Research transferring to
practice”: 31 July - 1 August 2014, The Greenery
Resort Khao Yai, Thailand. Khon Kaen: Khon Kaen
University; 2014.

Conference paper

- Chimtim P, Heebthamai T, Phanom-
bualert J. Microleakage of self-etch adhesive
systemin Class V cavities etched by Er:YAG laser with
different pulse modes. In: Proceeding the 4"
International LDRG-KKU and Saraburi Hospital
Symposium 2014 on “Lasers in Dentistry: Research
transferring to practice”: 31 July - 1 August 2014; The
Greenery Resort Khao Yai, Thailand. Khon Kaen:
Khon Kaen University; 2014. p. 21-6.

- B9 LARATANIN. 51AATLHY: AR
flaatiunazawnas. lu: wail A3yguae, UssunEnis.
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WMANENFaeuLAY ASST 28 Usrant] 2555: 40"
Anniversary of MD@KKU moving forwards the to 50"
of Asia: Fuft 10-12 AAIAN 2555; TBULNY. TBULML:
H2R9NNT AUSUNNEAIART NUNINENALURULAY;
2555. i1 3-13.

Samples of reference from thesis

- Sattayut, S. A study of the influence of
low intensity laser therapy on painful temporoman-
dibular disorders. [Ph.D. Dissertation in Oral and
Maxillofacial Surgery]. London : The Royal London
School of Medicine and Dentistry University of
London; 1998.

- T B, MWL TRNNT
wenuna lunsflasiuniazduanasunauluggeant
’1‘71|L*ﬁ’wﬁ*umﬁﬂwﬂumr::iﬂaﬂﬁﬁﬂqmmqiﬂﬁu
TsananunaATuasuns. [nnsAnwdassUsyyn
WELNAPNARTNVNLIOTIN A2 RTNNINENLNAEGIRNE].
VUM AUTWENLNAANARAT NUNINLIRRIUAULAL;
2558.

Samples of reference in electronic format

Article on website only (with doi)

- Phababpha S, Kukongviriyapan U,
Pakdeechote P, Senggunprai L, Kukongviriyapan V,
Settasatian C, et al. Association of arterial stiffness
with single nucleotide polymorphism rs1333049
and metabolic risk factors. Cardiovasc Diabetol
2013;12:93. doi: 10.1186/1475-2840-12-93

Online only article (without doi)

- National Health and Medical Research
Council. How NHMRC develops its guidelines
[Online]. 2009 [cited 2016 Dec 20]: Available from:
https://goo.gl/HOCtWj

- Phababpha S, Kukongviriyapan U,
Pakdeechote P, Senggunprai L, Kukongviriyapan V,
Settasatian C, et al. Association of arterial stiffness
with single nucleotide polymorphism rs1333049 and
metabolic risk factors.

- Cardiovasc Diabetol [serial online]
2013 Jun 21 [cited 2016 Dec 20];12: [8 screens].
Available from: http:/bit.ly/2fQ9CNL

J Gerontol Geriatr Med. 2025; 24(81-84)

- AngndalsziinsA1ans vinaensal
NMINYIAL. Hg9878: NANIINITALATEZYID
davengludszmalne [eaulatl] 9 Ausnau 2556
[é”ml,ﬁlfa 20 fuAN 2559]. AN http://goo.gl/BrQplLI

Paper pesented

- Chowchuen B, Thanaviratananich
S, Chichareon KA, Auvichipotchana C, Godfrey
K. Multi-center study of oral clefts and associated
abnormalities in Thailand: the epidemiologic data
and need of health care service. Paper pesented
at 10" International Congress on Cleft Palate and
Related Craniofacial Anomalies; 2005 September
4-8; Durban, South Africa.

Preparation of the Review articles and Case reports

Review articles and case reports should follow
the same format with separate pages for Abstract,
Introduction, Contents or Case report, Discussion,

Conclusion, Acknowledgement and References.

The Editorial and peer review process

The submitted manuscript will be reviewed
by at Least 2 qualified experts in the respective
fields. In general, this process takes around
4 - 8 weeks before the author be notified
a consideration for minor correction or major
correction or accept for publication with correction
or reject for publication. However, the editor-in-chief
and editorial board have all right to consider the final
decision for publication.

The author should realize the importance of
correct format manuscript, which would affect the
duration of the review process and the acceptance
of the articles. The Editorial office will not accept a
submission if the author has not supplied all parts of

the manuscript as outlined in this document.

Copyright
Upon acceptance, copyright of the
manuscript must be fully transferred to The Journal

of Gerontology and Geriatric Medicine.
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