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ABSTRACT

Background: As Thailand’s aging population grows rapidly, frailty status may 
develop and have serious implications. Early detection or prevention can be 
encouraged, especially prior to the emergence of advanced frailty and functional 
deterioration. Pre-frailty and frailty should be identified and investigated.

Objectives: To explore the prevalence of frailty statuses and their associations with 
sociodemographic characteristics among Thai older adults.

Materials and methods: This study was a cross-sectional design. Two hundred 
sixty-eight Thai community-dwelling older adults  aged ≥65 years were recruited. 
Their physical frailty status was determined using the Fried frailty phenotypic criteria, 
which comprise weakness, slowness, low physical activity, weight loss, and exhaustion. 
Multinomial (Polytomous) logistic regression was used to detect associations between 
frailty status and sociodemographics.

Results: Among participants, the prevalences of pre-frailty, frailty, and robustness 
were 38.4%, 42.5%, and 19.0%, respectively. In the multivariate-adjusted model, 
pre-frailty was significantly associated with age (relative risk ratio(RRR)=1.10;  
95% confidence interval (CI)=1.01-1.18, p=0.020), occupation as governor or owner 
(RRR=0.37; 95%CI=0.15-0.92, p=0.032), and housewife (RRR=0.29; 95%CI=0.09-
0.93, p=0.037). Likewise, frailty was associated with age (RRR=1.28; 95%CI=1.18-
1.39, p<0.001), gender (RRR=0.34; 95%CI=0.14-0.85, p=0.021), BMI (RRR=0.88; 
95%CI=0.79-0.98, p=0.019), and education (RRR=0.23l; 95%CI=0.09-0.58, p=0.002). 
Additionally, comorbidity with ≥3 diseases was significantly associated with frailty 
(RRR=16.34; 95%CI=1.64-162.46, p=0.017). 

Conclusion: Our findings reveal comparable prevalence rates of pre-frailty and 
frailty among Thai older adults. While age and occupation were associated with 
pre-frailty, a broader range of factors, including age, gender, BMI, comorbidities, 
and education, showed associations with frailty. These results underscore the  
importance of considering multiple factors collectively when screening or assessing 
an elderly individual’s risk of developing pre-frailty or frailty.
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 Introduction
	 Pre-frailty describes a transitional health state beyond 
normal aging, characterized as a complex, multifactorial 
condition linked to gradual physiological decline.1 Though 
often subclinical, it may present as fatigue or weakness 
and includes distinct bio-psychosocial domains. Pre-frailty 
increases the risk of frailty and adverse health outcomes.1,2 
Previous studies have identified a high prevalence of pre-frailty 
in community-dwelling older adults, highlighting its role as 
a key transitional stage and target for early intervention.3-8
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	 Although pre-frailty has received less research atten-
tion, its prevalence remains consistently higher than that 
of frailty, ranging from 43.1% to 49.5% globally3-6 and from 
50.9% to 57.4% in Thailand,7,8 whereas frailty affects only 
8% to 22% globally3-6 and 13.9% to 15.9% in Thailand.7,8 
The higher prevalence of pre-frailty underscores the risk 
of progression without timely intervention. As a reversible 
stage between robustness and frailty, pre-frailty offers a 
crucial opportunity for preventive action.1,9-11

	 Identifying factors linked to pre-frailty enables early 
detection and prevention. As a reversible stage, pre-frailty 
can be addressed before advanced decline.1 However, 
research on its prevalence and associated factors in Thai 
community-dwelling older adults remains limited. Age, 
education, marital status, and comorbidities are key 
contributors to pre-frailty.4,10,11 A systematic review of 
studies conducted in Europe and China identified several 
risk factors associated with both frailty and pre-frailty, 
including advanced age, female sex, rural residence, 
low educational attainment, poor marital status, living 
alone, financial hardship, and limited access to medical 
reimbursement.4,10

	 Understanding the prevalence of pre-frailty and 
frailty is essential for guiding health policy and planning 
effective responses to the challenges posed by an 
aging population. Accurate prevalence data can assist 
policymakers in evaluating the capacity of health and 
social service systems to manage the growing burden of 
geriatric pre-frailty, particularly in the context of Thailand’s 
rapidly aging society. Furthermore, identifying factors 
associated with these conditions is critical to gaining 
deeper insight into the underlying causes of geriatric 
vulnerability within the Thai population. This knowledge is 
pivotal for developing timely, targeted interventions aimed 
at preventing or delaying the progression to frailty and 
reducing its adverse health outcomes. To support these 
objectives, it is necessary to update existing prevalence 
estimates and reassess contributing sociodemographic 
and health factors.  The prevalence of frailty, as classified 
by the Fried physical frailty criteria, was explored in elderly 
individuals aged 65 years and older who were living in a 
community.9 Therefore, the purpose of this study was 
 to investigate the prevalence of pre-frailty and frailty 
among community-dwelling individuals aged 65 years and 
older. It also aimed to examine the associations between 
frailty status and sociodemographic characteristics in this 
population.

Materials and methods
Study design
	 A cross-sectional study was conducted among 
older Thai adults living in communities in Pathum Thani 
Province, Thailand, from November 2021 to August 
2022. The recruitment location was chosen based on 
potential participants’ willingness to engage in the study 
and the cooperation of the health-promoting hospital, 
which provided space for the assessment station. The 
sample size was determined using population proportion 
estimates from the previous study.7 A sampling error 

fixed at five percentage points, and a 95% confidence 
level (α=0.05) were considered. Due to the potential for 
losses or refusals, the sample size was increased by 10%, 
resulting in a sampling plan of 268 older individuals. This 
study was approved by the Research Ethics Committee of 
Chulalongkorn University, Thailand (COA No. 089/2020) 
and conducted according to the Declaration of Helsinki. 
All participants provided written informed consent before 
starting data collection.

Participants 
	 This study enrolled 268 participants using the 
convenience sampling method. Inclusion criteria were 
age 65 years or older, residence in the home for at 
least 1 year, ability to read and communicate in Thai, 
and no uncorrected hearing or visual impairments. 
Exclusion criteria included a medical history suggestive 
of Parkinson’s or Alzheimer’s disease, identified through 
a standard screening questionnaire administered by the 
main researcher.

Procedures
	 For each eligible participant, personal sociodemographic 
data were recorded, including age, sex, weight, height, 
body mass index (BMI), educational level, occupation, 
marital status, residential status, and health status, such 
as underlying diseases and other medical conditions. 
Participants were then evaluated for physical performance 
and frailty phenotypes based on the 2001 Fried physical 
frailty criteria.9 The assessment included five components; 
gait speed, muscle weakness, unintentional weight loss, 
low levels of physical activity (PA), and self-reported 
exhaustion; and was conducted by a physical therapist 
with 15 years of experience.
	 Gait speed was measured by timing participants as 
they walked at a comfortable speed along a 4.57-meter 
(15 feet) walkway.9 One to two practice trials were 
conducted to help participants acclimate. The assessor 
issued the following instruction to participants: “Ready, 
set, go. When I say go, walk at your comfortable speed 
until I say stop.” To eliminate the effect of acceleration and 
deceleration, walking speed was timed in the middle of the 
walkway. Timing commenced when the participant’s foot 
strike passed the first meter mark and stopped when the 
toe-off passed the last 1-meter mark. Data were recorded 
for three trials and then averaged. If the average walking 
speed was in the lowest 20% (by sex and height), a score 
of one point was recorded.9

	 Muscle weakness was measured by the grip strength 
(Takei Grip Strength Dynamometer, model T.K.K. 5401 
GRIP-D, Japan) of the dominant hand in a standing position. 
Participants were allowed to practice once before data 
collection. The assessor instructed participants to “squeeze 
with as much force as you can.” After two recorded trials, 
the data were averaged. If the average hand grip strength 
fell within the lowest 20% (by sex and BMI), a score of one 
point was assigned.9

	 Weight loss was identified by asking participants 
whether they had unintentionally lost more than 4.5 kg 
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during the past year. They were asked, “How much did 
you weigh last year, and how much do you weigh now?” 
The comparison between their weight on the day of 
data collection and their weight from the previous year 
determined the score. A weight loss exceeding 4.5 kg 
resulted in a score of one point.9

	 The Thai version of the International Physical Activity 
Questionnaire-Short Form (IPAQ-SF) was used to evaluate 
PA level, as it demonstrated strong test–retest reliability 
(intraclass correlation coefficient, ICC=0.69).12 The IPAQ-
SF consists of questions about the amount of time spent 
engaging in PA during the preceding 7 days. The assessor 
administered the questionnaire by reading each item 
aloud to each participant individually, thereby ensuring 
uniform comprehension and minimizing potential 
misinterpretation. Participants were then prompted to 
provide their responses. If the total kcal per week fell in 
the lowest 20% (<383 kcal/week for males or <270 kcal/
week for females), a score of one point was given.9

	 Exhaustion was assessed by participant self-report 
using structured questions administered by the assessor. 
Participants were asked whether they had experienced 
extreme physical fatigue or exhaustion that prevented 
them from participating in activities. Specifically, they 
were asked, “Do you feel so exhausted or extremely 
physically fatigued that you could not perform something 
afterward?” and “Do you feel that all activities are done 
with difficulty?” Responses were rated based on the 
frequency of these feelings during the past week using a 
4-point Likert scale: 0 = rarely or none of the time (<1 day), 
1 = some or a little of the time (1-2 days), 2 = a moderate 
amount of the time (3-4 days), and 3 = most of the time 
(>5 days).13 Participants who responded with a score of 2 
or 3 were classified as meeting the frailty criteria.9

Statistical analysis
	 All statistical analyses were conducted using STATA 
version 17. For continuous variables such as age, BMI, 
walking velocity, grip strength (kg), total PA, and frailty 
score, the mean and standard deviation (SD) were 
presented. Categorical variables, including sex, marital 
status, residential status, educational level, occupation 

before retirement, comorbidities, PA level, and physical 
frailty characteristics (slowness, weakness, low PA, weight 
loss, and exhaustion), were reported as percentages. 
	 Based on data normality, one-way analysis of 
variance (ANOVA) was used to compare continuous 
variables between the pre-frailty, frailty, and robust 
groups. Categorical variables were compared between 
groups using a chi-square or Fisher’s exact test. Univariate 
analyses were used to describe associations between 
frailty status and sociodemographic characteristics (age, 
gender, BMI, marital status, residential status, educational 
level, occupation, and comorbidity). Factors with 
p<0.25 were retained and included as covariates in the 
multivariable analysis.14 Prior to performing multivariable 
logistic regression, age and occupation before retirement 
(labor, governor, owner, and housewife), with labor as the 
reference category, were identified as key variables for the 
pre-frailty model. For the frailty model, relevant factors 
included age, gender, BMI, education, and comorbidity 
(none = no disease, 1-2 diseases, and ≥3 diseases), with 
“none” as the reference category. Because the proportional 
odds assumption for the ordinal logistic regression model 
did not hold, a multinomial logistic regression analysis was 
conducted instead. This method, suitable for modeling 
categorical outcomes with more than two levels (robust, 
pre-frailty, and frailty), with the robust group as the 
reference category, allowed for the estimation of relative 
risk ratios (RRRs) with 95% confidence intervals (CI) for 
each outcome. The significance level was set at p-value < 
0.05.

Results
Prevalence of pre-frailty and frailty
	 The prevalence of each frailty status, along with 
participants’ demographic characteristics, is shown in 
Table 1. Of the participating Thai community-dwelling 
older adults, 19.0% were in the robust group, 38.4% were 
in the pre-frailty group, and 42.5% were in the frailty 
group. There were more females than males in all groups. 
The mean frailty score in the frailty group (3.69±0.78) was 
significantly higher than pre-frailty (1.24±0.43), as shown 
in Table 2.
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Table 1. Participant demographics and characteristics.

   Variables Robust Pre-frailty Frailty p value
for difference

Number of participants (N, %) 51 (19.0%) 103 (38.4%) 114 (42.5%)
Gender (N, %)
	 Women 33 (64.7%) 61 (59.2%) 83 (72.8%)
	 Men 18 (35.3%) 42 (40.8%) 31 (27.2%)
Age (years), mean±SD 69.9±4.1 72.4±5.5 79.0±7.3 <0.001*a

BMI (kg/m2), mean±SD 25.5±3.8 24.5±3.8 23.9±3.9 0.040*a

Marital status (N, %) 0.707 b

	 Single 4 (7.8%) 6 (5.8%) 10 (8.8%)
	 Married/widow/divorce 47 (92.2%) 97 (94.2%) 104 (91.2%)
Living status (N, %) 0.211 b

	 Alone 2 (3.9%) 13 (12.6%) 14 (12.3%)
	 With relatives 49 (96.1%) 90 (87.4%) 100 (87.7%)
Education level (N, %) <0.001*b

	 Elementary or no degree 30 (58.8%) 64 (62.1%) 94 (82.5%)
	 Secondary or higher degree 21 (41.2%) 39 (37.9%) 20 (17.5%)
Occupation before retirement (N, %) 0.009*b

	 Labor 10 (19.6%) 44 (42.7%) 26 (22.8%)
	 Governor/owner 32 (62.7%) 47 (45.6%) 71 (62.3%)
	 Housewife 9 (17.7%) 12 (11.7%) 17 (14.9%)
Comorbidity diseases (N, %) 0.017*b

	 0 = None 6 (11.8%) 8 (7.8%) 1 (0.9%)
	 1-2 diseases 28 (54.9%) 45 (43.7%) 56 (49.1%)
	 ≥3 diseases 17 (33.3%) 50 (48.5%) 57 (50.0%)

Note: BMI: body mass index SD: standard deviation, *significant at p≤0.05, aANOVA, bChi-square test.  

Table 2. Physical pre-frailty / frailty and percentage of positive item in each group.

   Variables Robust Pre-frailty Frailty p-value 
for difference

Frailty score, mean±SD
       Min-max

0
0

1.24±0.43
1-2

3.69±0.78
3-5

<0.001*a

Walking velocity, mean±SD 1.07±0.14 1.02±0.21 0.66±0.27 <0.001*a

   Slowness (N, %) 0 7 (6.8%) 78 (68.4%) <0.001*b

Hand grip strength, mean±SD 27.5±7.5 23.6±6.8 15.8±5.4 <0.001*a

   Weakness (N, %) 0 44 (42.7%) 104 (91.2%) <0.001*b

Total Physical activity, mean±SD 2187.4±2181.0 904.4±984.5 336.5±592.7 <0.001*a

Low Physical activity (N, %) 0 46 (44.7%) 93 (81.6%) <0.001*b

Weight loss (N, %) 0 15 (14.6%) 53 (46.5%) <0.001*b

Exhaustion (N, %) 0 16 (15.5%) 93 (81.6%) <0.001*b

Note: SD: standard deviation, MET.min/week: Metabolic Equivalent of Task in minutes per week, *significant at p≤0.05; 
aANOVA; bChi-square test.
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Sociodemographic characteristics among frailty statuses
	 Table 1 presents participant characteristics  by frailty 
status. Frail individuals were the oldest group (mean 
age: 79.0 years), had the lowest BMI (23.9 kg/m²), and 
showed the highest proportions of low education (82.5%)  
and multiple comorbidities (≥3 diseases: 50.0%). Pre-frail 
individuals showed intermediate characteristics, with 
moderate age (72.4 years), BMI (24.5 kg/m²), and 
comorbidity burden, reflecting a transitional state. Robust 
individuals were younger (69.9 years), had a higher BMI 
(25.5 kg/m²), better education, fewer comorbidities, and 
were more likely to have held professional occupations.

Physical frailty characteristics
	 Table 2 presents physical frailty characteristics and 
the percentage of participants with positive items for each 
frailty status. Frail individuals had the highest frailty scores 
(mean=3.69), significantly slower walking speed (0.66 
m/s), the weakest grip strength (15.8 kg), and the lowest 
PA level (336.5 MET.min/week), with most reporting 
slowness (68.4%), weakness (91.2%), exhaustion (81.6%), 
and weight loss (46.5%) (p<0.001). Pre-frail individuals 
showed intermediate deficits across all measures, including 
moderate walking speed (1.02 m/s), grip strength (23.6 
kg), and PA (904.4 MET.min/week), with 42.7% reporting 
weakness and 44.7% reporting low activity. In contrast, 
robust individuals had no frailty symptoms, demonstrating 
the highest physical performance and PA levels.

Factors associated with pre-frailty and frailty
	 Age and occupation prior to retirement were identified 
as significant predictors in the pre-frailty model, whereas  

age, gender, BMI, educational attainment, and comorbidity 
were relevant factors in the frailty model. Multinomial 
logistic regression analysis revealed that each additional 
year of age was significantly associated with an increased 
risk of pre-frailty, with a RRR of 1.10 (95%CI [1.01, 1.18], 
p=0.020), when compared to the robust reference group 
(Table 3). Furthermore, certain occupations—specifically 
governor, business owner, or housewife—were significantly 
associated with a reduced risk of pre-frailty, by approximately 
63.0% and 71.0%, respectively, relative to the labor group 
(RRR=0.37; 95%CI [0.15, 0.92], p=0.032, and RRR=0.29; 
95%CI [0.09, 0.93], p=0.037).
	 For the frailty outcome, multinomial logistic regression 
analysis demonstrated that each additional year of age 
was significantly associated with a 1.28-fold increase in 
the risk of frailty compared to the robust reference group 
(RRR=1.28; 95%CI [1.18, 1.39], p<0.001). Males exhibited 
a significantly lower risk of frailty, with a 66.0% reduction 
compared to females (RRR=0.34; 95%CI [0.14, 0.85], 
p=0.021). In terms of BMI, a higher BMI was associated 
with a significantly decreased risk of frailty, with an RRR 
of 0.88 (95%CI [0.79, 0.98], p=0.019), indicating a 12.0% 
risk reduction relative to those with lower BMI. Similarly, 
participants with at least secondary education had a 
77.0% lower risk of frailty compared to those with lower 
educational attainment (RRR=0.23; 95%CI [0.09, 0.58], 
p=0.002). Finally, individuals with comorbidities involving 
three or more chronic conditions showed a markedly 
increased risk of frailty—approximately 16.34 times higher 
than those without any chronic conditions (RRR=16.34; 
95%CI [1.64, 162.46], p=0.017), as presented in Table 3.
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Table 3. Associated factors related with pre-frailty and frailty by multinomial logistic regression.
Outcome Variable RRR SE z p-value 95% CI

Robust     (base outcome)
Pre-frailty Age 1.10 0.04 2.33 0.020* 1.01 1.18

Gender
	 Female Ref
	 Male 0.81 0.32 -0.53 0.594 0.37 1.76
Body mass index 0.92 0.04 -1.64 0.101 0.84 1.02
Education
	 Elementary or no degree Ref
	 Secondary or higher degree 0.96 0.38 -0.1 0.922 0.44 2.09
Occupation
	 Labor Ref
	 Governor/owner 0.37 1.17 -2.14 0.032* 0.15 0.92
	 Housewife 0.29 1.72 -2.09 0.037* 0.09 0.93
Comorbidity
	 None Ref
	 1-2 diseases 1.55 0.98 0.7 0.487 0.47 5.14
	 ≥3 diseases 2.50 1.68 1.36 0.173 0.67 9.30
	 Constant 0.05 1.09 -1.08 0.279 0.00 94.98

Frailty Age 1.28 0.54 5.92 0.000* 1.18 1.39
Gender
	 Female Ref
	 Male 0.34 1.58 -2.32 0.021* 0.14 0.85
Body mass index 0.88 0.05 -2.35 0.019* 0.79 0.98
Education
	 Elementary or no degree Ref
	 Secondary or higher degree 0.23 1.08 -3.1 0.002* 0.09 0.58
Occupation
	 Labor Ref
	 Governor/owner 1.42 0.76 0.65 0.514 0.50 4.05
	 Housewife 0.75 1.50 -0.43 0.668 0.21 2.76
Comorbidity
	 None Ref
	 1-2 diseases 9.02 10.32 1.92 0.055 0.96 84.99
	 ≥3 diseases 16.34 19.15 2.38 0.017* 1.64 162.46
	 Constant 0.00 0.00 -4.35 0.000 0.00 0.00

Note: RRR: relative risk ratio, SE: standard errors, z: z-statistics, 95%CI: 95%confidence interval, *significant at 
p<0.05, Ref: reference.

Discussion
	 This study examined pre-frailty and frailty prevalence 
and their links to sociodemographic factors among 
community-dwelling older adults aged 65 years and 
above. Prevalence rates were 38.4% for pre-frailty and 
42.5% for frailty. Pre-frailty was associated with age and 
preretirement occupation, while frailty correlated with 
age, gender, BMI, comorbidity, and education.
	 The pre-frailty prevalence in this study (38.4%) was 
lower than in prior Thai studies (50.9%-57.4%)7,8 and slightly 
below international findings (43.1%-49.5%).3-6 In contrast, 
frailty prevalence (42.5%) was significantly higher than 
reported in both Thai7,8 and global reports (6.3%-24.0%).3-6 

These discrepancies may partly stem from differences 

in participant age, as previous Thai studies included 
individuals aged ≥60 years7,8 while the referenced review 
included individuals aged 50 and higher.3 In contrast, this 
study included only adults aged ≥65 to align with the Fried 
frailty phenotype9 and prior research.3,6-8 This higher age 
threshold likely excluded younger pre-frail individuals 
under age 65, in whom pre-frailty is often first detected.¹⁵ 
Given that frailty increases with age,16 the higher minimum 
participant age in this study likely contributed to a greater 
proportion of older adults who had already developed 
frailty, leading to an increased overall prevalence.
	 This study found high rates of low PA (44.7%) and 
muscle weakness (42.7%) among pre-frail individuals. 
Frail participants exhibited nearly double these rates, 
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with 91.2% muscle weakness, 81.6% low PA, and 81.6% 
exhaustion. The current findings align with Shinohara 
et al., who identified muscle weakness as a precursor 
to frailty,17 and Xue et al.’s framework, which suggested 
that behavioral changes emerge as physiological reserves 
diminish and the ability to meet environmental demands 
declines prior to the onset of frailty.18 Physical inactivity 
accelerates the loss of type II muscle fibers, worsening 
weakness and musculoskeletal deterioration, which 
together drive frailty progression.18 Low PA and muscle 
weakness were the most common components of pre-
frailty, making them key indicators. Promoting regular 
PA and strengthening exercises is essential to maintain 
independence and may slow down the progression from 
pre-frailty to frailty, emphasizing the need for timely 
preventive interventions.
	 The current study found that 14.6% of pre-frail 
individuals experienced weight loss, reflecting age-related 
changes observed in previous research.19 In addition, 
exhaustion was significantly less common in pre-frail 
individuals (15.5%) compared to frail individuals (81.6%). 
Age-related muscle loss and inactivity likely contribute to 
fatigue and slower gait speed, leading to reduced physical 
performance in everyday activities.18 These effects likely 
reflect more comorbidities, lower PA, and greater fatigue 
in the frail group. Age-related sarcopenia further impairs 
mobility, fueling a cycle of physical inactivity and muscular 
deterioration.9 The link between aging, muscle loss, and 
inactivity highlights the need for early detection and timely 
intervention to halt the progression from robustness to 
frailty. 
	 In contrast, although slowness was more prevalent 
among the frailty group, it remained one of the less 
common frailty components. Previous studies have shown 
that slowness strongly predicts longevity²⁰ and future 
disability⁵ in older adults. However, as a cross-sectional 
study, this research identified factors associated with 
frailty but was unable to predict longevity or disability. 
Table 2 shows that slowness was the least common 
characteristic in pre-frailty and the second least common 
in frailty. Previous studies have reported that a gait 
speed less than 0.8 meters per second in those ≥75 
increases frailty risk.21 Based on our findings, promoting 
PA and increasing walking speed should be prioritized for 
individuals with pre-frailty, as physical inactivity and slow 
gait accelerate the loss of fast-twitch muscle fibers and 
contribute to muscle weakness. Therefore, the primary 
focus for individuals with frailty should be active muscle 
contractions and strengthening exercises. 
	 The multivariate-adjusted model showed age and 
preretirement occupation were significantly linked to 
pre-frailty. Consistent with prior studies, frailty increased 
with age.18 Occupations like governor, business owner, 
or housewife had a 63% to 71% lower pre-frailty risk 
compared to labor-intensive jobs. This risk disparity 
may stem from the physical demands of manual labor, 
including heavy lifting, prolonged standing, and repetitive 
tasks, which increase musculoskeletal disorders and pre-
frailty risk.²² One study found those with musculoskeletal 

complaints in three to five bodily regions were 3.77 times 
more likely to be pre-frail or frail.²² Laborers may also be 
more vulnerable due to limited access to preventive care 
and lower participation in health-promoting behaviors.²³ 
The cumulative physical demands of labor-intensive work 
may accelerate the decline of physiological reserves, 
reducing the body’s ability to recover from illness or injury 
and contributing to the onset of pre-frailty. This evidence 
highlights that frail individuals face greater socioeconomic 
and occupational disadvantages. One study reported that 
frail individuals had higher rates of economic hardship, 
outdoor work, longer workweeks, and extended daily 
hours,24 highlighting the need to consider occupational 
and socioeconomic factors when assessing frailty risk.
	 The multivariate-adjusted model identified comorbidity, 
age, BMI, gender, and education as key frailty factors. 
Individuals with ≥3 chronic conditions had a significantly 
higher frailty risk (RRR=16.34) than those without.25 This 
aligns with evidence that age-related physiological decline 
and multiple comorbidities compound to accelerate frailty 
onset.25 Furthermore, participants in this study with ≥3 
comorbidities had a 16.34-fold higher frailty risk than 
those without, consistent with a higher comorbidity rate 
in the frailty group. Conditions like hypertension, diabetes, 
cardiovascular disease, and osteoarthritis impair mobility 
and increase fatigue, contributing to frailty symptoms. 
Multiple chronic conditions were linked to increased 
inactivity, exhaustion, and weakness, indicating that 
comorbidity reflects health burden and accelerates the 
progression from robustness to pre-frailty and frailty.6,26

	 Frailty was more prevalent among women, partly 
due to the hormonal changes that occur after menopause. 
These hormonal shifts contribute to muscle degeneration, 
sarcopenia, and age-related muscle loss, leading to 
reduced physical function.27 Estrogen decline associated 
with menopause exacerbates sarcopenia, which, when 
combined with low activity, fatigue, and weight loss, 
accelerates the development of frailty.28,29

	 Educational level significantly affects frailty 
prevalence.4,7,8,30 Lower education is linked to physical, 
social, and environmental disadvantages, reduced health 
literacy, and difficulty managing medical care.31-33 It also 
correlates with socioeconomic challenges, such as low 
income, poor housing, limited access to nutrition, physical 
inactivity, and delayed treatment, all of which increase the 
risk of chronic disease.26 

	 This study highlights the clinical importance of 
identifying key factors associated with pre-frailty, with an 
emphasis on age and preretirement occupation. While 
age is a well-known risk factor, the impact of occupational 
history represents a significant finding, emphasizing its 
role in screening and prevention measures. These insights 
support the integration of pre-frailty screening into 
geriatric care, particularly for community-dwelling and 
socioeconomically disadvantaged older adults. Assessing 
work history can guide targeted follow-up and educational 
interventions during the preretirement phase. The study 
also found that low PA was the most common frailty 
component among pre-frail participants, underscoring its 
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role as a key modifiable risk factor. Promoting regular PA is 
essential to preserve functional independence and reduce 
the risk of progression to frailty, emphasizing the need for 
early intervention. A key strength of this study is the use of 
the validated Fried frailty phenotype.9 

Limitation 
	 Several limitations should be acknowledged. First, 
the study’s cross-sectional design limits causal inference, 
and the sample drawn from older adults in Pathum Thani 
may reduce generalizability. Future research involving a 
larger and more diverse cohort study is recommended 
to further clarify frailty determinants and guide targeted 
interventions.

Conclusion
	 Among community-dwelling adults aged ≥65, pre-
frailty and frailty prevalence were 38.4% and 42.5%, 
respectively. Pre-frailty was linked to age and labor-
intensive work, while frailty was associated with age, 
gender, low BMI, low education, and comorbidity. These 
findings highlight the need for early detection and targeted 
interventions to prevent frailty progression.
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