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Abstract: 0bjective: To determine the prevalence of sarcopenia and frailty in older adults with uncontrolled type 2 diabetes mellitus (T2DM) and
examine their effects on health status and quality of life (QoL).
Methods: A purposive sample of 280 older adults with uncontrolled T2DM was recruited in this descriptive correlational study. The
research instruments included a demographic questionnaire, the SARC-F questionnaire, the FRAIL scale, a visual analog scale (VAS)
assessing health status, and the WHOQOL questionnaire. Uncontrolled T2DM was defined as hemoglobin A1C (HbA1c) >7% or fasting
blood sugar >130 mg/dL after at least 8 h of fasting, in accordance with the American Diabetes Association guidelines. Sarcopenia and
frailty were assessed using the SARC-F (>4) and FRAIL scale (>3), respectively. The data were analyzed using descriptive statistics
and 2-way analysis of variance (ANOVA).
Results: The prevalence of sarcopenia and frailty was 11.4% and 5.4%, respectively. There was a statistically significant interaction
effect between sarcopenia and frailty on health status, F (2, 274) = 23.71, P < 0.001, partial n?=0.148, and QoL, F (2, 274) = 5.59,
P = 0.004, partial n? = 0.039. There were significant main effects of sarcopenia and frailty on health status, F (1, 274) = 57.19,
P <0.001, and F (2, 274) = 40.53, P < 0.001, respectively. There were significant main effects of frailty on QoL F (2, 274) = 7.06,
P =0.001, but there were no statistically significant main effects of sarcopenia on QoL: F (1, 274) = 3.57, P = 0.06.
Conclusions: Early detection of sarcopenia and frailty in older adults with uncontrolled T2DM is essential to promoting health and QoL.
Future studies should develop interventions to prevent and delay sarcopenia and frailty in this population.
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1. Introduction

Sarcopenia and frailty are common geriatric syndromes  nondiabetics.! In Thailand, the prevalence of sarcopenia
with significant implications for older adults, particularly in older adults with T2DM ranges from 1.3% to 25.6%,
those with type 2 diabetes mellitus (T2DM). In the United  varying by setting and diagnostic criteria.?® Sarcopenia,
States, the prevalence of sarcopenia among older is more prevalent in individuals with T2DM, with an esti-
adults with diabetes is 27.9%, compared to 15.7% in mated twofold increased risk compared to nondiabetic
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peers (OR = 2.32)?, emphasizing its clinical importance.
The condition is more frequent among older adults in a
hospital setting (33.4%) than among community-dwell-
ing older adults (17.3%).* The co-occurrence of these
conditions contributes to functional decline, reduced
quality of life (QoL), and increased morbidity and mortal-
ity. Risk factors for sarcopenia in older adults with T2DM
include advanced age, male sex, low body mass index
(BMI), malnutrition, insulin resistance, and poor glyce-
mic control."#® Maintaining hemoglobin A1C (HbA1c)
levels below 7%, as recommended by the American
Diabetes Association, is crucial in mitigating complica-
tions.” Hyperglycemia promotes chronic inflammation
and the release of cytokines (e.g., TNF-a, IL-6, CRP),
which drive muscle degradation. Muscle loss is another
age-related change that is associated with a lower num-
ber of hormones such as growth hormone, IGF-1, and
testosterone, both of which are related to muscle pro-
tein synthesis.® This results in loss of muscle mass and
aggravation of sarcopenia. Sarcopenia often underlies
frailty, a state of increased vulnerability to stressors,
which is common in older diabetic patients.®

Frailty, characterized by decreased physiological
reserves and increased vulnerability to stressors, often
coexists with sarcopenia and may share overlapping
pathophysiological pathways. It is defined by 5 key symp-
toms including muscle weakness, low physical activity,
slow walking speed, fatigue, and unintentional weight
loss.® The prevalence of frailty syndrome among elderly
individuals with T2DM varies across studies, ranging
from 8% to 30%, with up to 66% classified as pre-frail."*!"
In Northern Thailand, a community-based study of older
adults found frailty in 13.9% and pre-frailty in 50.9%,
although this was not specific to diabetics.'? Sarcopenia
and frailty in T2DM patients are associated with adverse
health outcomes, including increased risk of hospitaliza-
tion and new disabilities regarding activities of daily liv-
ing."® These conditions negatively impact physical activity
levels and nutritional status. The combined presence
of sarcopenia and frailty in older adults with uncontrolled
T2DM poses serious risks to both physical and men-
tal health. Physically, these conditions impair mobility,
reduce health perception, and increase dependence.
Psychologically, these conditions contribute to cogni-
tive decline, depression, anxiety, and feelings of being
a burden. Social isolation and caregiver burden are also
common, adding to the economic and emotional toll on
families and health systems.'® Therefore, early detection
and intervention for sarcopenia and frailty in older adults
with T2DM may improve prognosis and QoL.°

Recent studies have emphasized the high preva-
lence and impact of sarcopenia and frailty across diverse
cultural settings. A meta-analysis of community-dwelling
older adults in Asia using the Asian Working Group for

Sarcopenia (AWGS) criteria reported a sarcopenia prev-
alence of 15.9% in individuals with diabetes, compared
to 10.8% in those without. Older adults with diabetes
had a significantly higher risk of developing sarcope-
nia.'® Similarly, a study from Brazil using the European
Working Group on Sarcopenia in Older People2 (EWG-
SOP2) found 7% of participants were probable sarcope-
nic, 15% sarcopenic, and 2.5% severe sarcopenic." In
Japan, sarcopenia was also associated with increased
risk of hospitalization and depressive symptoms in older
adults with diabetes.'® However, prevalence estimates
vary widely across studies. This variation may be due
to differences in diagnostic criteria, screening tools, and
population characteristics. To address these gaps, the
present study aimed to determine the prevalence of sar-
copenia and frailty among older adults with uncontrolled
T2DM in Southern Thailand. The study also examines
how these conditions interact to affect health status and
QolL. Findings contribute evidence to the global under-
standing of geriatric syndromes in diabetic populations
and emphasize the importance of early screening and
culturally appropriate interventions for older adults with
diabetes.

2. Methods
2.1. Study design

This descriptive cross-sectional survey was used to
examine the effects of sarcopenia and frailty on health
status and QoL in older adults with uncontrolled T2DM.

2.2. Participants

Atotal of 280 older adults aged over 60 years with uncon-
trolled T2DM were recruited from community hospitals
and health centers under the Ministry of Public Health
in Suratthani, Thailand. The sample was determined
using Epi-Info (Version 7) for the population survey,
with the population of 11,244 patients with uncontrolled
T2DM, the assumptions of a 2-sided confidence level
of 95%, an acceptable margin of error at 5%, assump-
tion of an expected frequency of 24.4%.'" The samples
were collected using the quota sampling technique. The
inclusion criteria were older adult diabetic patients with
fasting blood sugar levels >130 mg/dL after at least 8 h
of fasting, or HbA1C levels >7% over the past 3 months,
no cognitive impairment as assessed by a 6-item cogni-
tive assessment test with a total score <7 points and
voluntary willingness to participate in the research.
The exclusion criteria were illness-related depression
as screened by the 15-item Thai Geriatric Depression
Scale (TGDS-15). Participants who had total scores of
11 points or higher were excluded from the study.
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2.3. Measures

The research instruments for data collection were as
follows:

2.3.1. The demographic and clinical characteristics
questionnaire

The questionnaire included items on age, gender, edu-
cation level, occupation, monthly income, duration of
T2DM, HbA1C level, weight, height, and comorbidities.

2.3.2. SARC-F

The SARC-F consisted of 5 domains: strength (S),
assistance with walking (A), rising from a chair (R),
climbing stairs (C), and falls (F), scored from 0 to 2.
A score of >4 out of 10 points indicates a risk of sarco-
penia.? The Thai version of the SARC-F was translated
by Akarapornkrailert et al.,?' and has content validity of
0.93 and has been validated in older adults in Thailand.

2.3.3. The simple frailty questionnaire

The Simple Frailty Questionnaire was used to deter-
mine frailty in older adults. The questionnaire includes
5 items: (1) fatigue, (2) resistance, (3) ability to walk
(ambulation), (4) illnesses, and (5) weight loss.?? This
tool was translated into Thai by Sriwong et al.? Each
item demonstrated an item-level content validity index
(I-CVI) of 1.0. The test-retest reliability coefficient was
0.88. For each question, the participants answered with
either “yes” or “no,” scoring 1 or 0 points, respectively.
Total scores can range from 0 to 5 points, in which a
higher score means the older adult has more signs of
frailty. To interpret the results, a score of 3 or higher
means the older adult is frail, while a score of 2 means
they are pre-frail.

2.3.4. Visual analog scale

General health status was assessed with a visual analog
scale (VAS) based on the older adults’ perception, with
scores from 0 to 10. Health status was categorized into
3 levels: worst health (0—3.3 points), moderate health
(3.4-6.6 points), and best health (6.7—10.0 points). The
VAS is a valid self-administered instrument for collecting
data on the health status of elderly people.?*

2.3.5. World Health Organization Quality of Life Brief -
Thai Version (WHOQOL-BREF-THAI)

The instrument contains 26 questions covering 4
domains of QoL including physical health, psychological

health, social relationships, and environment; it was
translated into Thai by Mahatnirunkunet et al.?®> The reli-
ability is 0.84. The total scores range from 26 to 130
points interpreted as follows: 26—60 points means poor
QoL; 61-95 points means moderate QoL and 96-130
points means good QoL.

Instruments were used with permission from the
respective authors. All data collectors were trained to
ensure standardized administration of questionnaires
and consistent scoring procedures.

2.4. Ethical considerations

This study was approved by the ethics committee of
Boromarajonani College of Nursing, Surat Thani, Fac-
ulty of Nursing, Praboromarajchanok Institute (IRB
approval number: 2025/2). All participants provided writ-
ten informed consent before participating in the study.

2.5. Statistical analysis

The demographic and clinical characteristics of the par-
ticipants were summarized using descriptive statistics.
Continuous variables (e.g., age, HbA1c levels) were
reported as means and standard deviations (SD) for
normally distributed data or medians and interquartile
ranges (IQR) for skewed data (e.g., monthly income).
Categorical variables (e.g., gender, sarcopenia, and
frailty status) were presented as frequencies and per-
centages. The prevalence of sarcopenia and frailty
was calculated as the proportion of participants meet-
ing established diagnostic criteria for each condition. To
examine the effects of sarcopenia and frailty on health
status and QoL, a 2-way analysis of variance (ANOVA)
was performed. The dependent variables were the
health status and QoL scores, while sarcopenia (pres-
ent or absent) and frailty (frail, pre-frail, or robust) were
the independent variables. Before conducting the 2-way
ANOVA, the following assumptions were tested. The
normality assumption was verified through the Shapiro-
Wilk test, which confirmed a normal distribution of the
data. The results indicated that the residuals were nor-
mally distributed (P > 0.05 for all groups). Homogeneity
of variance was examined using Levene’s test, which
assessed the equality of variances across the groups.
The test results showed that the variances were equal
(P > 0.05), supporting the use of ANOVA. Tukey’s HSD
post hoc tests were applied.

3. Results

A total of 280 older adults with uncontrolled T2DM par-
ticipated in the study. As shown in Table 1, the mean
age of the participants was 66.2 (SD = 4.8), and most
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Demographic and clinical characteristics n Percentage (%)
Age (mean = 66.2, SD = 4.8) min = 60, max =78
60-69 years 205 73.2
70-79 years 75 26.8
Gender
Male 97 34.6
Female 183 65.4
Education level
Lower than elementary 2 0.7
Elementary school 178 63.6
High school 77 27.5
Bachelor’'s degree 23 8.2
Occupation
Unemployed 108 38.6
Farmer 57 20.4
General laborer 74 26.4
Merchant 37 13.2
Retired government officer 4 1.4
BMI (mean =24.7, SD = 3.8) min = 17.2, max = 42.9
Underweight (<18.5 kg/m?) 3 11
Normal (18.5-22.9 kg/m?) 91 325
Overweight (23.0-24.9 kg/m?) 96 34.3
Obese | (25.0-29.9 kg/m?) 68 24.3
Obese Il (>30.0 kg/m?) 22 7.8
Number of comorbidities
1-4 263 93.9
5-8 17 6.1
Health status
Worst health 7 25
Moderate health 32 11.4
Best health 241 86.1

Note: BMI, body mass index; HbA1C, hemoglobin A1C; SD, standard deviation.

Table 1. The demographic and clinical characteristics of the participants (n = 280).

participants were aged between 60 years and 69 years
(n =205, 73.2%). Most of the participants were women
(65.4%), had completed elementary school (63.6%),
and were unemployed (38.6%). The mean BMI was
24.7 kg/m? (SD = 3.8). Most were overweight (34.3%)
or had a normal BMI (32.5%). Most of the participants
had between 1 and 4 comorbidities (93.9%). The major-
ity of participants reported the best health (86.1%). The
median monthly income was 6500 THB (IQR = 10,000),
the mean duration of diabetes was 10.23 years
(SD = 8.77), and the mean HbA1c level was 8.29 mg%
(SD = 1.37). The prevalence of sarcopenia was 11.4%,
and frailty was 5.4% (Table 2).

The descriptive statistics for health status and QoL
as dependent variables showed that the older adults

with at risk of sarcopenia reported an overall health sta-
tus score of 6.7 and a QoL score of 110.8. Among the
robust group had a mean health score was 6.8, and the
mean QoL score was 111.2. The pre-frail group had a
mean health status score of 6.1, and a mean QoL score
of 106.5. The frail group at risk of sarcopenia reported
an overall health status score of 4.9 and a QoL score of
104.8. Among robust paticipants, the mean health sta-
tus score was 6.8, and the mean QoL score was 116.3.
The pre-frail group had a mean health status score of
4.4, and a mean QoL score of 104.7, whereas the frail
group had the lowest mean health status score of 2.5,
and a mean QoL score of 87.6 (Table 3).

These results indicate that older adults with sar-
copenia, especially those who are frail, tend to have
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Variable n Percentage (%)
Sarcopenia

SARC-F 0-3 points 248 88.6
SARC-F >4 points 32 1.4
Frailty

Robust (0-1) 238 85.0
Pre-Frail (2) 27 9.6
Frail (=3) 15 5.4

Note: T2D, type 2 diabetes.

Table 2. Prevalence of sarcopenia and frailty in older adults with
uncontrolled T2D (n = 280).

worse health status and QoL compared to those without
sarcopenia.

There were significant main effects of sarcopenia
and frailty on health status, F (1, 274) =57.19, P <0.001
and F (2, 274) = 40.53, P < 0.001, respectively (Table 4).
The interaction effect between sarcopenia and frailty
was also significant on health status F (2, 274) = 23.71,
P < 0.001, nzp = 0.148, suggesting that the combined
impact of sarcopenia and frailty on health status is more
than additive. Frailty had a stronger effect (nzp =0.228)
than sarcopenia (112p = 0.173) (Table 4). Post hoc com-
parisons using Tukey’s HSD test indicated that partici-
pants classified as frail had significantly lower health
status scores compared to both robust (P < 0.001) and
pre-frail groups (P < 0.001) These findings highlight the
substantial impact of frailty on perceived health status,
particularly among older adults with coexisting sarcope-
nia. The data indicate the need for targeted interven-
tions addressing both sarcopenia and frailty to improve
health outcomes in older adults with uncontrolled T2DM.

There were significant main effects of frailty on QoL
F(2,274)=7.06, P=0.001, while there were no statisti-
cally significant main effects of sarcopenia on QoL F (1,
274) = 3.57, P = 0.06, the result approached conven-
tional significance and may reflect a limited statistical
power to detect small to moderate effects. In contrast,
the interaction effect between sarcopenia and frailty
was statistically significant (F (2, 274) = 5.59, P = 0.004,
nzp = 0.039), suggesting a synergistic impact of these
conditions on QoL outcomes (Table 5). Post hoc analy-
sis using Tukey’s HSD revealed that frail older adults
had significantly lower QoL scores compared to their
robust (P < 0.001). There was no significant difference
between the robust and pre-frail groups (P = 0.111), as
well as between frail and pre-frail groups (P =0.06). The
data suggest that these conditions’ combined impact
influence QoL more than either factor alone. Frailty had
a greater impact on QoL compared to sarcopenia, with
frail individuals reporting significantly lower QoL scores.

The interaction effect highlights that frailty exacerbates
the negative impacts of sarcopenia on QoL. These
results underscore the need for interventions targeting
frailty and sarcopenia to enhance QoL in older adults
with uncontrolled T2DM.

There were statistically significant interaction
effects of sarcopenia and frailty on health status,
F (1, 276) = 57.19, P < 0.001, and QolL, F (2,
276) = 9.12, P = 0.003. There were significant main
effects of sarcopenia and frailty on health status
(F (1, 276) = 55.71, P < 0.001; F (1, 276) = 39.76,
P < 0.001), and QoL (F (1, 276) = 6.62, P = 0.011;
F (1, 276) =9.09, P =0.003).

4. Discussion

This study provides critical insights into the prevalence
and impact of sarcopenia and frailty on health status
and QoL among older adults with T2DM. The discussion
is based on key findings, their implications, and integra-
tion into the current knowledge of sarcopenia and frailty
in older adults with T2DM.

The findings reveal that 11.4% of the participants in
this study had sarcopenia, and 5.4% of the participants
had frailty. The prevalence of sarcopenia in this study
was lower than that reported in other populations, which
range from 15.9% to 24%.52%%" This discrepancy may
reflect differences in sample characteristics and the reli-
ance on the SARC-F screening tool, which possesses
only moderate sensitivity. Moreover, the absence of
objective diagnostic methods, such as dual-energy
X-ray absorptiometry (DXA) or handgrip strength test-
ing, may have contributed to the potential underestima-
tion of sarcopenia prevalence. Additionally, the use of
purposive sampling may have excluded institutionalized
or severely ill individuals, introducing potential selection
bias. These differences underscore the heterogeneity of
both sarcopenia and frailty, while highlighting the need
for the development of standardized diagnostic criteria
within populations. These findings emphasize a wide
range of pathomechanisms that contribute to T2DM-
associated sarcopenia and frailty. Secondly, metabolic
derangements harmful to the skeletal muscle occur in
poorly controlled diabetes (the mean HbA1c of 8.29%
in the current study). In muscle cells, the insulin resis-
tance of the body stores glucose, impairing the delivery
of energy for muscle maintenance and repair.?®

Moreover, unregulated hyperglycemia promotes the
formation of advanced glycation end products (AGE) that
can localize in muscle tissues, leading to stiffness, which
decreases elasticity and function.?®3 These metabolic
disorders in turn contribute to increased proteolysis of
muscle proteins, impaired muscle protein synthesis, and,
ultimately, sarcopenia. Hormonal changes associated
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Sarcopenia Frailty Health status QoL (mean, SD) n
mean (SD)
No risk of sarcopenia Robust 6.8 (0.79) 111.2 (13.27) 223
Pre-frail 6.1 (1.41) 106.5 (15.44) 20
Frail 6.4 (1.34) 110.8 (24.82) 5
Total 6.7 (0.89) 110.8 (13.72) 248
At risk of sarcopenia Robust 6.8 (0.78) 116.3 (11.93) 15
Pre-frail 4.4 (1.13) 104.7 (23.40) 7
Frail 2.5 (2.56) 87.6 (14.69) 10
Total 4.9 (2.46) 104.8 (19.82) 32
Total All categories 6.5 (1.30) 110.1 (14.62) 280
Note: QoL, quality of life; SD, standard deviation.
Table 3. Health status and QoL as dependent variable (1 = 280).
Source SS df MS F P-value Effect size
Sarcopenia 545 1 545 57.19 <0.001 0.173
Frailty 77.2 2 38.6 40.53 <0.001 0.228
Sarcopenia x frailty interaction 45.2 2 22.6 23.71 <0.001 0.148
Error 260.9 274 0.95
Total 12,328.0 280

Note: R? = 0.447; adjusted R? = 0.437; effect size = n? or partial n?; MS, mean squares; SS, sum of squares.

Table 4. The health status among different symptoms

Source SS df MS F P-value Effect size
Sarcopenia 693.5 1 693.5 3.57 0.060 0.013
Frailty 2745.6 2 1372.8 7.06 0.001 0.049
Sarcopenia * frailty interaction 21753 2 1087.6 5.59 0.004 0.039
Error 53,285.1 274 194.5

Total 3,454,043.0 280

Note. R? = 0.107; adjusted R? = 0.091; effect size = partial n2.

Abbreviations: MS, mean squares; QoL, quality of life; SS, sum of squares.

Table 5. QoL among different symptoms (n = 280).

with age and diabetes contribute to muscle wasting as
well. Lowered anabolic hormones, such as GH, IGF-1,
and testosterone, reduce muscle protein synthesis and
maintenance.®'-* Furthermore, protein malnutrition is fre-
quent in older adults with uncontrolled diabetes and is
intrinsically important in developing sarcopenia.®® All of
the above serve as risk factors for the sarcopenia pro-
cess and severity, as well as frailty, which may ultimately
culminate in loss of function and dependence.
Sarcopenia and frailty interact in ways that exacer-
bate adverse health outcomes, especially as they syn-
ergistically worsen health status and QoL. These results
support previous findings showing that uncontrolled
glycaemia accelerates sarcopenia and frailty through

low-grade inflammation, insulin resistance, and meta-
bolic disturbance.®® Chronic hyperglycemia and insulin
resistance drive muscle protein degradation and sup-
press muscle protein synthesis, while a pro-inflamma-
tory condition tied to diabetes hastens muscle loss and
frailty progression. Aging-related anabolic resistance
and nutritional deficits further amplify these risks. There-
fore, optimizing glycemic control and nutritional strate-
gies is essential to counteract skeletal muscle loss and
the progression of frailty. Conversely, optimizing and
ensuring adequate protein and micronutrient intake,
and promoting resistance training may mitigate sarco-
penia and frailty in this population.®** Beyond biological
mechanisms, this study revealed a significant interaction
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between sarcopenia and frailty in affecting QoL. This
suggests a compounded burden when both conditions
are present. While sarcopenia alone did not show a sig-
nificant main effect on QoL (P = 0.060), this borderline
result may reflect a Type Il error or under detection due
to the moderate sensitivity of the SARC-F tool. Post hoc
power analysis supported adequate power for moderate
effects, but smaller effects may have gone undetected.
These findings underscore the value of examining syn-
ergistic effects and highlight the need for longitudinal
designs to clarify causal pathways.

In this study, frailty was a stronger predictor of health
status and QoL than sarcopenia, consistent with previous
studies.®'* This may be attributed to the multidimensional
nature of frailty, which affects not only physical function
but also psychological, cognitive, and social domains.
Symptoms such as fatigue, slowness, and unintentional
weight loss increase fall risk and contribute to depression
and social isolation, leading to greater QoL decline. In
contrast, sarcopenia is primarily characterized by loss of
muscle mass and strength and may not affect function
until later stages.*® Frailty reflects broader physiological
vulnerability, including nutritional deficits, polypharmacy,
and cognitive decline, which further diminish QoL. The
significant interaction between frailty and sarcopenia sug-
gests compounded effects, even when sarcopenia alone
is not significant. Targeting frailty may help mitigate the
QoL impact of coexisting sarcopenia, supporting inte-
grated interventions that address both conditions.

An important strength of the present study is the
thorough assessment of sarcopenia and frailty using
well-defined and population-adapted diagnostic tools.
This ensures that the assessment is valid, is relevant
to culture, and can be trusted. Although this study adds
important knowledge, some limitations should be con-
sidered. First, the cross-sectional design prevents us
from making causal inferences about the relationships
between sarcopenia, frailty, and health outcomes. Lon-
gitudinal studies are required to clarify the temporal
features of these conditions. Second, this study popula-
tion may not fully represent all older adults with T2DM,
thereby limiting generalizability. Future studies should
include different populations to confirm these results.
In addition, the study was based on self-reported mea-
sures, which can be biased. Objective measures of
muscle mass, strength, and physical function would
strengthen the validity of future studies.

These findings emphasize the need for targeted
interventions to manage sarcopenia and frailty in older
adults with diabetes. Resistance training should use
low-to-moderate loads and include both static and
dynamic balance exercises, such as heel-to-toe walk-
ing, tandem stance, and single-leg stance. Functional
activities like stair climbing, reaching, walking, cycling,

and low-impact aerobics are also recommended. These
exercises should be performed 2-3 times per week for
20-30 min per session. Nutritional support is essential.
Daily protein intake should be 1.2-1.5 g/kg/d of high-
quality protein such as eggs, dairy, lean meat, and soy.
Vitamin D intake should be optimized 800—1000 1U/day.
In addition, effective glycemic control is critical to slow
the progression of both sarcopenia and frailty.3-%°

Such maneuvers could include resistance exercise,
improved glycemic control, and dietary strategies with
greater availability of amino acids/anti-inflammatory
foods. Longer periods are needed for future studies to
clarify the correlations between QolL, sarcopenia, and
frailty, as well as the impact of personalized interven-
tions on the reduction of their prevalence. Although
sarcopenia and frailty are often not measured, these
factors have a major role in the etiology of poor control
of T2DM. This key investigation represents a first step
toward evaluating and more fully characterizing indi-
vidual interventional strategies that will ultimately offer
more insight into the impact of these overlapping geriat-
ric specificities on the treatment of T2DM.

4.1. Limitation

This study used a cross-sectional design, which limits
the ability to infer causality between sarcopenia, frailty,
and health outcomes. The purposive sampling method,
although appropriate for the study context, may have
introduced selection bias. This is due to the lack of ran-
domization and the potential exclusion of severely ill
or institutionalized individuals. The prevalence of sar-
copenia observed in this study (11.4%) was relatively
low compared to previous reports. This discrepancy
may be explained using the SARC-F questionnaire, a
self-reported tool that primarily captures physical symp-
toms. As a result, it may underestimate sarcopenia,
particularly in individuals with subclinical presentations.
To improve diagnostic accuracy, future studies should
consider using objective tools such as bioelectrical
impedance analysis (BIA) or DXA to assess muscle
mass. Additionally, as the data were collected from a
single province, the generalizability of the findings to
other geographic or ethnically diverse populations may
be limited. Future research should involve longitudinal
and multi-site studies to confirm these findings. It should
also explore mediating and moderating effects to better
understand causal pathways.

5. Conclusions

This study highlighted the prevalence of sarcopenia risk
and frailty in older adults with T2DM. The study find-
ings also reveal the additional adverse impact of these
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conditions on the health status and QoL of the elderly
and the need for integrated management of individuals
with comorbid chronic conditions. Clinicians have the
potential to improve outcomes among this at-risk popu-
lation by targeting the physiological and metabolic path-
ways driving sarcopenia and frailty. Future studies are
encouraged to address the feasibility and establish the
efficacy of targeted interventions that slow the develop-
ment or progression of sarcopenia and frailty, ultimately
benefiting the health of the older population with T2DM.
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