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ABSTRACT
Objectives: Geriatric syndromes such as frailty are becoming more significant in 
healthcare. Frailty is characterized by increased vulnerability to stressors and  
decreased physiological reserve in elderly people. Studies in the community  
and hospice care settings have shown relationships between frailty and morbidity, 
hospitalization, and mortality. This study aimed to investigate the association  
between frailty and short-term outcomes in hospitalized Thai older adults.
Materials and Methods: This prospective cohort study included 140 inpatient  
department patients aged ≥ 60. The patients or their close relatives were  
interviewed and assessed for frailty using the Thai version of the FRAIL scale 
within the first 48 hours of admission, and the patients were followed up at 2 and 
4 months for in-hospital mortality. The evaluated secondary outcomes comprised 
30-day readmission, length of stay, and hospital costs per day. Results were
expressed using risk ratios and mean differences, with p < 0.05 indicating
statistical significance
Results: Among the 140 patients examined, 77 (55%) were determined to be frail
according to the Thai FRAIL scale, and 63 (45%) were non-frail. In-hospital
mortality rates were higher in the frail group than in the non-frail group 13 (16.9%)
vs. 3 (4.8%). Multivariate analysis revealed that frail patients were 3.32 times
more likely to die during admission than non-frail patients (adjusted risk ratios:
3.32; 95% confidence intervals: 1.12–9.86; p = 0.031)
Conclusion: Frailty was associated with higher short-term mortality among older
adults admitted to a Thai hospital. Larger, multicenter studies are needed to confir
these findings
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INTRODUCTION
Thailand is facing a demographic transition, with individuals 
aged ≥ 60 years comprising 20.4% of the total population 
as of 2022.1 As this proportion continues to increase,  
the healthcare system is increasingly challenged by age- 
related syndromes. One such condition is frailty, which 
is characterized by decreased physiological reserve and 
increased vulnerability to stressors,2 placing older adults 
at greater risk for adverse outcomes.

Frailty prevalence in 2005–2021 was 5%-15% 
among the elderly population in Thailand.3 As the aging 
population grew, the clinical significance of frailty in 
predicting health outcomes in hospitalized patients has 
gained considerable attention. Studies in the community 
and hospice care settings have shown relationships 
between frailty and morbidity, hospitalization, and mortality4-8; 
however, only a few studies were conducted in hospital 
settings.

Hao et al. evaluated the association between 
frailty and in-hospital mortality and readmission in elderly 
patients who received medical care in acute geriatric 
wards in West China Hospital, Sichuan University, using 
Frailty Index to diagnose frailty. After 3-year follow-up, 
it was concluded that frail older adults had higher 
mortality and readmission rates than robust older adults.2 
Frailty was significantly associated with increased mortality 
and poorer functional outcomes in stroke patients.9 
Some additional evidence of frailty significantly associated 
with infectious diseases.10 However, data from Thailand 
remain limited despite the country’s growing elderly 
population.

Existing studies confirm that the FRAIL scale 
has high sensitivity and specificity compared with the 
phenotype criteria. The FRAIL scale to assess frailty 
status, a scale based on self-report that does not require 
activities affected by the disease itself.11 This study 
aimed to investigate the association between frailty 
assessed using the validated Thai version of the FRAIL 
scale and in-hospital mortality from all causes in elderly 
patients admitted to Internal Medicine wards for disease 
treatment in Vajira Hospital, Bangkok, Thailand.

MATERIALS AND METHODS
This study was a prospective cohort study conducted 
in Vajira Hospital, Bangkok, Thailand. It included  patients 
aged ≥ 60 years who were admitted to the general 
Internal Medicine wards for treatment of illnesses  
between September 25, 2023, and November 10, 2024, 
and were able to provide formal consent. Patients  
admitted for appointed procedures were excluded. In 
cases of inability to consent (i.e., during intubation, 
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under sedation, or with decreased awareness), the 
patient’s closest relative was asked for consent and 
interviewed. If both the patient and their representative 
were not available or did not consent, the patient was 
not included in the study.

This study utilized the Thai FRAIL scale to screen 
for frailty, which was validated for reliable and accurate 
identification of frailty in elderly patients in the Thai 
context.12 Five domains (i.e., fatigue, resistance, ambulation, 
illnesses, and loss of weight) were assessed using fiv  
simple questions—one question for each domain. Each 
question had two predefined answers, rated as 0 or 1, 
depending on the presence of characteristics related to 
frailty in each domain. Scores ranged from 0 to 5, and 
 the cutoff for frailty was 3 or above. This tool was 
used instead of the full Frailty Index questionnaire, as 
it was simpler and well-suited for elderly patients in 
our context.

On the day of inclusion (referred to as “Visit 1”), 
patients were interviewed, and their medical records 
were evaluated for baseline characteristics: age, sex, 
weight, height, marital status, cause of admission,  
severity of disease, comorbidities (especially those  
included in the Thai FRAIL scale and Charlson  
Comorbidity Index), medications in use, and diagnoses 
in current admission. Then, they were assessed for 
ability to perform activities of daily living (ADLs) using 
the Barthel ADL Index and nutritional status according 
to nutrition triage (NT) nutritional assessment form and 
were screened for frailty with the Thai FRAIL scale. 
The Barthel ADL Index classified patients into three 
groups: group 1, independent; group 2, partially dependent 
and able to do some ADLs; and group 3, unable to 
perform ADLs and totally dependent. NT nutritional 
assessment form categorized patients into four groups 
by severity of malnutrition, namely, no malnutrition or 
at risk of malnutrition (NT-1), mild malnutrition (NT-2), 
moderate malnutrition (NT-3), and severe malnutrition 
(NT-4). Patients were determined to be frail if their 
scores on the Thai FRAIL scale were ≥ 3.

Two months after Visit 1 (referred to as “Visit 
2”), we obtained each patient’s discharge status, length 
of stay, total hospital cost, and consecutive admissions 
within 30 days after discharge from the admission 
wherein they were included. If the patient had not yet 
been discharged, they would be followed for those 
outcomes again at 4 months after Visit 1 (referred to 
as “Visit 3”).

A sample size of 280 patients (140 patients in 
each group) was calculated using results from a study 
by Hao et al.,2 based on prospective study design with 
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consideration of 5% dropout rate. This study found 
mortality rates among elderly patients with and without 
frailty of 28.6% (p1= 0.286) and 14.5% (p2= 0.145), 
respectively. The sample size ratio for the comparison 
group to the study group was set at 1.5, based on 
population proportion.13 However, this preliminary analysis 
includes the first 140 patients enrolled, with follow-up 
and analysis completed. 

Categorical data were expressed as percentages 
and continuous data as means and standard deviations 
or medians and interquartile ranges. The frail and non-frail 
patients were compared using Chi-square test or Fisher’s 
exact test for categorical data and independent samples 
t-test or the Mann–Whitney U test for continuous data.
The association between frailty and outcomes were
analyzed using multiple regression analysis. Results were
described using risk ratios (RR) and 95% confi ence

intervals (CI) for all-cause in-hospital mortality and 30-day 
readmission and mean/median differences and 95% CI 
for length of hospital stay and hospital cost per day.

Statistical analyses  were performed using the 
IBM SPSS Statistic software for Windows, Version 28.0 
(IBM Corporation, Armonk, NY, USA) and Stata Version 
13.0 (StataCorp, College Station, TX, USA), with p = 0.05 
indicating statistical significance. This study obtained 
ethical approval (COA 162/2566) from the Institutional 
Review Board of the Faculty of Medicine Vajira Hospital, 
Navamindradhiraj University.

RESULTS
In total, 155 older adult patients were admitted to 
designated wards. Among the 140 patients included 
(Figure 1), 77 (55%) were determined to be frail  
according to the Thai FRAIL scale, and 63 (45%) were 

Figure 1	 Flow Diagram of the Study
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non-frail. Fourteen were excluded for reasons of death 
before Visit 1 (two patients) or being discharged before 
Visit 1 (three patients), unavailability of patient at  
Visit 1 (one patient, undergoing hemodialysis at the 
time), unavailability of representatives for consent (six 
patients), and informed refusal (two patients). One 
patient remained in the hospital at the day of statistical 
analysis and thus was not included.

Table 1 shows the baseline characteristics of the 
frail and non-frail groups. Moreover, 67.9% of the  
included population were below 80 years old, and the 
average age was 75.45 years. The most common  
cause of admission was infection related disease  
(58.6%). The most common underlying illnesses included 
hypertension (77.1%), diabetes (49.3%), chronic  
kidney disease (52.9%), and ischemic stroke (22.9%). 
Polypharmacy was reported in 85.7% of the patients, 
and 66.4% had high comorbidity burden (Charlson 
Comorbidity Index ≥ 5). Most patients (62.1%) were 
able to perform basic ADLs (Barthel ADL Index group 
1). Furthermore, 43.6% of the patients were malnourished 
(NT-2 to NT-4).

Significant differences were noted in sex, comorbidity 
burden, functional status, and nutritional status between 
the frail and non-frail groups. There were 2 times more 
females than males in the frail group. Larger percentages 
of patients in the frail group were found to have more 
comorbidities (according to the Charlson Comorbidity 
Index), be dependent on caregiver (according to the 
Barthel ADL Index), and suffer from malnutrition than 
in the non-frail group. Other characteristics were not 
significantly different between the two groups (Table 1).

Compared with non-frail elderly patients, frail 
patients were more likely to die during admission from 
any cause (16.9% vs. 4.8%, p = 0.031) (Table 2). 
Univariate analysis on the primary outcome demonstrated 
that frail elderly patients had a higher risk of death 
from any cause during admission (unadjusted RR: 3.55; 
95% CI: 1.05–11.95; p = 0.041). After adjustment for 
age, sex, body mass index (BMI), marital status, cause 
of admission, severity of disease, Charlson Comorbidity 
Index, nutritional status, polypharmacy, and the presence 
of anticholinergics, benzodiazepines, and pain control, 
it was found that frail patients were 3.32 times more 
likely to die during admission than non-frail patients 
(adjusted RR: 3.32; 95% CI: 1.12–9.86; p = 0.031) 
(Table 2). Figure 2 shows the survival analysis based 
on primary objective outcome among non-frail group 
and frail group.
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For secondary outcomes, no significant differences 
were found in 30-day readmission rate, length of stay, 
and hospital cost per day (Table 2). The 30-day  
readmission rates were 19.5% and 9.5% for the frail 
and non-frail groups, respectively. The median lengths 
of stay for both groups were 6 days. The median  
hospital costs per day were 4865.38 Thai Baht (THB) 
for the frail group and 4853.16 THB for the non-frail group.

DISCUSSION
This prospective cohort study demonstrated an association 
between frailty, as defined by the Thai FRAIL scale, 
and all-cause in-hospital mortality among elderly patients 
admitted to Internal Medicine wards. Frail patients were 
more likely to die during hospitalization compared to 
non-frail patients. Although no significant differences 
were observed in secondary outcomes such as 30-day 
readmission, length of stay, and hospital costs per day, 
the mortality association underscores the critical prognostic 
value of frailty screening upon admission.

Our findings are consistent with previous Thai 
studies utilizing the FRAIL scale. A prospective cohort 
study performed by Suraarunsumrit et al. (2025) at 
Siriraj Hospital. This retrospective cohort study included 
medical inpatients aged ≥ 60 years old. They were 
classified into robust, prefrail, and frail groups using the 
FRAIL scale. Infection was the most common reason 
for admission in this study. Frailty was significantl  
associated with higher in-hospital mortality and healthcare 
utilization, validating the use of the FRAIL scale in 
academic medical settings in Thailand.14 However, a 
previous study demonstrated that frail patients had 
significantly higher odds ratio of in-hospital acute infections 
and adverse events compared to non-frail patients. 
Various frailty tools and definitions were used, with the 
frailty index being the most frequently employed tool.15

In a cross-sectional study in Thailand, reported similar 
findings among elderly patients with medical conditions. 
Most of the patients had multiple risk factors for frailty 
such as chronic disease and polypharmacy. Using the 
Thai Frailty Index, they found that frail patients the risk 
of hospitalization, more complications, and elderly patients 
with frailty (both physical and cognitive frailty) had 
poorer quality of life.16 These studies underscore the 
significance of the FRAIL scale as a practical, low-resource 
screening tool in Thai acute care settings.

In contrast to Western studies,4,11,15 wherein frailty 
assessments are often incorporated into routine geriatric 
care, several Thai hospitals still lack standardized frailty 
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Table 1	 Demographic and Clinical Characteristics of Elderly Patients in Internal Medicine Wards According to 
Frailty Status (n = 140)

Variables Total 
(n = 140)

Non-Frail 
(n = 63)

Frail 
(n = 77) P-value

All patients 140 (100.0) 63 (45.0) 77 (55.0)

Age (years) 75.45 ± 9.29 73.98 ± 9.03 76.65 ± 9.39 0.091a

< 80 95 (67.9) 45 (71.4) 50 (64.9) 0.413b

≥ 80 45 (32.1) 18 (28.6) 27 (35.1)

Sex

Male 64 (45.7) 38 (60.3) 26 (33.8) 0.002b

Female 76 (54.3) 25 (39.7) 51 (66.2)

Body Mass Index (kg/m²) 23.03 ± 4.70 23.78 ± 5.02 22.43 ± 4.35 0.091a

	 Underweight (< 18.5) 22 (15.7) 9 (14.3) 13 (16.9) 0.567b

Normal (18.5-22.9) 53 (37.9) 22 (34.9) 31 (40.3)

Overweight (23.0-24.9) 23 (16.4) 9 (14.3) 14 (18.2)

Obesity (25.0-29.9) 30 (21.4) 16 (25.4) 14 (18.2)

Morbid Obesity (≥ 30) 12 (8.6) 7 (11.1) 5 (6.5)

Marital Status

Single 30 (21.4) 16 (25.4) 14 (18.2) 0.102c

Married 62 (44.3) 32 (50.8) 30 (39.0)

Widowed 41 (29.3) 12 (19.0) 29 (37.7)

Divorced/Living Separately 7 (5.0) 3 (4.8) 4 (5.2)

Cause of Admission

Infectious Cause 82 (58.6) 38 (60.3) 44 (57.1) 0.113b

Myocardial Infarction 8 (5.7) 5 (7.9) 3 (3.9) 0.082c

Heart Failure 12 (8.6) 6 (9.5) 7 (9.1) 0.515b

Stroke 8 (5.7) 4 (6.3) 4 (5.2) 0.438c

GI Hemorrhage 9 (6.4) 5 (7.9) 4 (5.2) 0.132c

Acute Kidney Injury 6 (4.3) 3 (4.8) 3 (3.9) 0.268c

Electrolyte Imbalance 7 (5.0) 3 (4.8) 4 (5.2) 0.416c

Other 8 (5.7) 3 (4.8) 5 (6.5) 0.548c

Severity of Disease at Admission

Infection with Septic Shock 12 (8.6) 5 (7.9) 7 (9.1) 0.102c

Shock Condition on Admission 
(exclude septic shock)

2 (1.4) 0 (0.0) 2 (2.6) NA

J Med Urban Health 2026;70(3):e7481
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Variables Total 
(n = 140)

Non-Frail 
(n = 63)

Frail 
(n = 77) P-value

Underlying Disease

	 Hypertension 108 (77.1) 48 (76.2) 60 (77.9) 0.808b

Diabetes Mellitus 69 (49.3) 33 (52.4) 36 (46.8) 0.508b

Liver Disease 12 (8.6) 7 (11.1) 5 (6.5) 0.332b

Chronic Kidney Disease 74 (52.9) 28 (44.4) 46 (59.7) 0.071b

KDIGO Staging 0.005b

		 G1 23 (16.4) 8 (12.7) 15 (19.5)

		 G2 44 (31.4) 28 (44.4) 16 (20.8)

		 G3a 14 (10.0) 6 (9.5) 8 (10.4)

		 G3b 15 (10.7) 1 (1.6) 14 (18.2)

		 G4 23 (16.4) 13 (20.6) 10 (13.0)

		 G5 9 (6.4) 3 (4.8) 6 (7.8)

ESRD on RRT 12 (8.6) 4 (6.3) 8 (10.4)

	 COPD 11 (7.9) 4 (6.3) 7 (9.1) 0.754c

	 Asthma 3 (2.1) 2 (3.2) 1 (1.3) 0.588c

	 Angina 8 (5.7) 3 (4.8) 5 (6.5) 0.730c

Heart Failure 28 (20.0) 11 (17.5) 17 (22.1) 0.497b

	 CAD/MI 29 (20.7) 8 (12.7) 21 (27.3) 0.034b

	 PAD 2 (1.4) 1 (1.6) 1 (1.3) 1.000c

Old CVA/TIA 32 (22.9) 8 (12.7) 24 (31.2) 0.010b

	 Hemiplegia 14 (10.0) 2 (3.2) 12 (15.6) 0.015b

	 Dementia 14 (10.0) 3 (4.8) 11 (14.3) 0.062b

	 Arthritis 24 (17.1) 9 (14.3) 15 (19.5) 0.417b

	 CTD 3 (2.1) 0 (0.0) 3 (3.9) 0.252c

Peptic Ulcer 3 (2.1) 1 (1.6) 2 (2.6) 1.000c

Solid Tumor 17 (12.1) 5 (7.9) 12 (15.6) 0.168b

		 Local 9 (6.4) 3 (4.8) 6 (7.8) 0.428c

		 Metastatic 8 (5.7) 2 (3.2) 6 (7.8)

	 Leukemia 1 (0.7) 1 (1.6) 0 (0.0) 0.450c

	 Lymphoma 0 (0.0) 0 (0.0) 0 (0.0) NA

	 AIDS 2 (1.4) 0 (0.0) 2 (2.6) 0.501

Table 1	 Demographic and Clinical Characteristics of Elderly Patients in Internal Medicine Wards According to 
Frailty Status (n = 140) (cont.)
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Variables Total 
(n = 140)

Non-Frail 
(n = 63)

Frail 
(n = 77) P-value

Charlson Comorbidity Index 5.74 ± 2.13 5.11 ± 1.87 6.25 ± 2.21 0.001a

< 5 47 (33.6) 28 (44.4) 19 (24.7) 0.014b

≥ 5 93 (66.4) 35 (55.6) 58 (75.3)

Medication

	 Polypharmacy 120 (85.7) 50 (79.4) 70 (90.9) 0.052b

	 Anticholinergics 41 (29.3) 13 (20.6) 28 (36.4) 0.042b

	 Benzodiazepines 37 (26.4) 13 (20.6) 24 (31.2) 0.160b

Pain Control (NSAIDs, opioids) 37 (26.4) 15 (23.8) 22 (28.6) 0.525b

Barthel ADL Index

Group 1 87 (62.1) 55 (87.3) 32 (41.6) < 0.001b

Group 2 18 (12.9) 3 (4.8) 15 (19.5)

Group 3 35 (25.0) 5 (7.9) 30 (39.0)

Nutritional Status

	 NT-1 79 (56.4) 48 (76.2) 31 (40.3) < 0.001c

	 NT-2 33 (23.6) 9 (14.3) 24 (31.2)

	 NT-3 23 (16.4) 6 (9.5) 17 (22.1)

	 NT-4 5 (3.6) 0 (0.0) 5 (6.5)

FRAIL Scale 2.48 ± 1.24 1.33 ± 0.78 3.42 ± 0.57 < 0.001a

Abbreviations: ADL, activity of daily living; AIDS, acquired immunodeficiency syndrome; CAD, coronary artery disease; COPD, 
chronic obstructive pulmonary disease; CTD, connective tissue disease; CVA, cerebrovascular accident; ESRD, end-stage renal disease; 
GI, gastro-intestinal; KDIGO, kidney disease improving global outcomes; kg, kilogram; m2, square meter; MI, myocardial infarction; 
n, number; NA, data not applicable; NSAIDs, non-steroidal anti-inflammatory drugs; NT, nutrition triage; PAD, peripheral arterial 
disease; RRT, renal replacement therapy; TIA, transient ischemic attack
Data are presented as number (%), mean ± standard deviation or median (interquartile range).
P-value corresponds to aIndependent samples t-test, bChi-square test or CFisher’s exact test.

Table 1	 Demographic and Clinical Characteristics of Elderly Patients in Internal Medicine Wards According to 
Frailty Status (n = 140) (cont.)
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Figure 2	 Survival Analysis Based on In-Hospital Mortality among Non-Frail Group and Frail Group

screening protocols. Our findings indicate the need for 
systematic frailty assessment in acute medical admissions 
in Thailand, given its rapidly aging population and limited 
specialized geriatric services. The FRAIL scale is a 
practical, culturally adapted, and time-effi ient tool that 
can be administered by general staff without requiring 
extensive training.

Although the present study showed a significant
difference in in-hospital mortality, no significant differences 
were observed in 30-day readmission rates and healthcare 
costs. These discrepancies may refl ct differences in 
discharge planning, access to post-acute care, or social 
support systems and warrant further investigation. 
Moreover, this study did not fin  a significan  difference 
in length of stay, in contrast to previous reports.14  
A discharge planning system may reduce the length  
of hospital stays for patients with acute diseases.  
In addition, this may also be due to the differing  
characteristics of patients.

This study had several limitations. First, this is 
a preliminary analysis with a sample size smaller than 
originally planned, which may limit the potential to 
detect signifi ant differences in secondary outcomes. 
Inclusion of more patients could increase accuracy of 
the study. Second, although some covariates were 
adjusted, residual confounding—particularly from delirium 
and functional trajectory—might have influenced outcomes. 
Third, the FRAIL scale remains a subjective measure 
and may be affected by recall bias or cognitive impairment 
in the respondent. Fourth, patients who died before 
frailty assessment were excluded. This cause leading 
to underestimation of frailty prevalence and biased 

mortality comparisons. Last, as the study was conducted 
in a single urban tertiary care center, generalizability to 
other settings, including rural hospitals or community 
health centers, may be limited. The variation of patient 
case mix, discharge practices, and resource availability 
at Our hospital may not reflect other Thai hospitals or 
international settings.

This study contributes to the association of the 
FRAIL scale and in-hospital short-term mortality among 
elderly inpatients. Frailty screening in elderly inpatients 
may enhance risk stratification, guide clinical decision- 
making, and prompt early multidisciplinary interventions 
for inpatients. Future research should investigate whether 
targeted interventions based on frailty status—such 
early mobilization, medication review, vaccination program 
and nutritional support—can improve clinical outcomes 
and reduce avoidable mortality in frail older adults.

CONCLUSION
Frailty was associated with higher short-term mortality 
among older adults admitted to a Thai hospital. The 
routine frailty screening may help risk stratific tion and 
clinical decision-making in acute in-patient settings. 
Larger, multicenter studies are needed to confirm these 
findings
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