
Volume 77, No.1: 2025 Siriraj Medical Journalhttps://he02.tci-thaijo.org/index.php/sirirajmedj/index 83

Original Article SMJ

Patumporn Suraarunsumrit, M.D.1,2,3, Pacha Sinthornkasem, M.D.1, Ponnapa Petchthai, B.N.S.3, Supawadee 

Sainimnuan, B.Sc., M.Sc.3, Rinrada Preechitkul, B.Sc., M.Sc.3, Varalak Srinonprasert, M.D.1,2,3,*	
1Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand, 2Division of Geriatric Medicine, 

Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand, 3Siriraj Health Policy Unit, Faculty of 

Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand.

Impact of Frailty on Healthcare Utilization in Older 
Patients Admitted to Medical Wards: A Study from 
a Large Medical School in a Middle-income Setting

*Corresponding author: Varalak Srinonprasert 
E-mail: varalaksi@gmail.com, varalak.sri@mahidol.ac.th
Received 4 October 2024    Revised 11 December 2024    Accepted 12 December 2024  
ORCID ID:http://orcid.org/0000-0001-5311-7657
https://doi.org/10.33192/smj.v77i1.271497

All material is licensed under terms of 
the Creative Commons Attribution 4.0 

International (CC-BY-NC-ND 4.0) 
license unless otherwise stated.

https://orcid.org/0000-0001-6649-6369
https://orcid.org/0009-0005-4171-1348
https://orcid.org/0009-0008-2277-9816
https://orcid.org/0009-0009-1289-288X
https://orcid.org/0009-0009-1289-288X
https://orcid.org/0009-0006-6292-5561
https://orcid.org/0000-0001-5311-7657


Volume 77, No.1: 2025 Siriraj Medical Journal https://he02.tci-thaijo.org/index.php/sirirajmedj/index84

ABSTRACT
Objective: The study aimed to evaluate healthcare utilization and mortality in patients stratified by frailty status 
and explore the factors associated with a prolonged length of hospital stay (LOS). 
Materials and Methods: This retrospective cohort study included medical inpatients aged ≥60 years old. They 
were classified into robust, prefrail, and frail groups using the FRAIL Scale. The primary outcome was LOS, while 
the secondary outcomes were hospital costs, in-hospital mortality, and factors associated with a prolonged LOS. 
Multivariate analysis was used to explore the factors that influenced the prolonged LOS, and the results were 
expressed using an adjusted odds ratio (AOR). 
Results: Of the 603 enrolled participants, 269 (44.6%) were classified as frail, 256 (42.5%) as prefrail, and 78 (12.9%) 
as robust. The frail group had longer hospital stays than the robust group (8 days [1,58] vs. 6 days [1,36]; p=0.003). 
Healthcare costs in the frail and prefrail groups were higher than in the robust group (1264.6 USD [128.9, 30216.0], 
1051.7 USD [154.3, 37615.7], and 937.7 USD [174.8, 18539.8], respectively; p=0.001). Frail and prefrail patients 
were also more likely to die in hospital than the robust ones (7.1% vs. 0.0%, p=0.010; 6.3% vs. 0.0%, p =0.028, 
respectively). The multivariate analysis also revealed that frailty was associated with a prolonged LOS [AOR of 
2.21(95%CI, 1.07–4.56); p=0.031]. 
Conclusion: Frailty leads to increased healthcare utilization by patients and higher mortality. Identifying frail 
older patients with an aim to provide appropriate care might reduce the negative outcomes associated with frailty.

Keywords: Frailty; length of hospital stay; healthcare cost; mortality; older patients (Siriraj Med J 2025; 77: 83-92)

INTRODUCTION
  	 Frailty is a clinical condition caused by the age-
related deterioration of various systems in the body.1 
The syndrome increases a person’s vulnerability to 
stress, which can lead to them experiencing more severe 
conditions and delays in the resolution of acute illnesses.1,2 
Frailty is more prevalent in hospitalized older patients, 
accounting for 13%-41% of those population.3,4 Frailty 
is related to unfavorable health outcomes, including 
functional impairment and disability5,6, as well as increased 
mortality5,7,8, and increased healthcare utilization by such 
patients.9,10 

	 Existing evidence on the impact of frailty has mostly 
been gathered from studies conducted in high-income 
countries (HICs). Those studies have found higher 
medical costs, higher rates of complications, and higher 
mortality rates among prefrail and frail older people 
compared to robust groups of similar aged people.11-13 

Frailty is also a significant concern in low- and middle-
income countries (LMICs), with the number of frail 
older individuals growing with the aging population 
in many countries.14,15 In such countries, high medical 
costs could be an important barrier to accessibility to 
healthcare services at the individual level. The increasing 
healthcare expenditure of dealing with such a group can 
also be a critical challenge for society, particularly in 
resource-limited settings. In this regard, quantifying the 
impact of frailty on medical expenses in LMICs might 

provide more insights into the issue and enable better 
decision-making by policymakers to assist healthcare 
planning.
	 Thailand is an upper-middle-income country, in 
which the proportion of older people is rising and is 
projected to significantly increase over the next decade.16 
The Thailand Development Research Institute (TDRI) 
has estimated that medical costs could triple from 0.68 
to 2 trillion baht in 15 years as the country becomes an 
aging society.17 This emphasizes the tremendous effect of 
the increasing number of older people on the healthcare 
costs of Thai society. However, in-depth studies of the 
medical costs for different segments of older people are 
limited to date, and, to the best of our knowledge, none 
has yet explored the frailty status in Thailand. 
	 Thus, the present study aimed to investigate the 
healthcare utilization (length of hospital stay (LOS) and 
healthcare costs) and mortality rate of robust, prefrail, 
and frail older inpatients at a university hospital in 
Thailand. Furthermore, factors affecting a prolonged LOS 
were also investigated to explore potential amendable 
and preventable factors that could reduce the need for 
a lengthy LOS. 

MATERIALS AND METHODS
Study design and participants
	 This retrospective cohort study was carried out 
at Siriraj Hospital, a university hospital in Thailand. 
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The inclusion criteria were consecutive patients over 
60 years old who resided in the local vicinity and were 
admitted to general medical wards from September 
2019 to December 2020. The assessment of frailty was 
attempted in all patients from the local area near the 
hospital. The study flow is demonstrated in Fig 1. 

Frailty assessment
	 The Thai version of the FRAIL Scale, validated in the 
Thai context and with excellent accuracy18, was applied 
to screen older patients prospectively. The tool consists 
of 5 questions covering: Fatigue, Resistance, Ambulation, 
Illnesses, and Loss of Weight. Each question needs a self-
reported answer in the form of a rating as 0 or 1 point, 
depending on the presence of certain characteristics in 
each criterion. The total score thus ranges from 0 to 5, 
with a higher score indicating more frailty characteristics. 
A cutoff point of 3 or above is classified as frailty, while a 

score of 1 to 2 indicates prefrail and 0 indicates a robust 
status, respectively. Here, well-trained research assistants 
assessed the patients using the FRAIL Scale to evaluate 
the patients and classified them into robust, prefrail, and 
frail groups. 

Data collection
	 The patients’ demographic data, including age, gender, 
comorbidities, and Charlson comorbidity index (CCI)5, as 
well as admission laboratory results, were retrieved from 
the hospital databases for all the patients who underwent 
a frailty assessment. The 10th revision of the International 
Statistical Classification of Diseases and Related Health 
Problems (ICD-10) codes used to compute the CCI are 
shown in Additional file 1 (Appendix 1). Data on the 
length of hospital stay (LOS), reasons for admission 
(Appendix 2), in-hospital complications (Appendix 3), 
in-hospital mortality, and 1-month readmissions at Siriraj 

Fig 1. Study flow
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Hospital were also collected from the same databases. 
The direct medical costs of the entire index admissions 
were also collected from the hospital database. The 
accreditation teams carried out the data quality control 
procedure to ensure accurate details were used for the 
ICD-10 codes after the medical residents had written the 
discharge summary. Moreover, all the medical records 
were reconfirmed by the attending staff to make sure 
that the information in the medical database was correct. 

Factors associated with prolonged LOS
	 With regard to defining what constitutes a prolonged 
LOS, we utilized the mean LOS in our study, which was 
in accordance with a previous study in an acute care 
setting that defined LOS as ≥10 days.19 Several studies 
exploring the factors associated with prolonged LOS were 
identified.20-23 We chose factors related to an extended 
LOS that were relevant to our context to explore in our 
analysis. We identified several factors, namely, age ≥70 
years old, female gender, CCI more than 5, comorbidities, 
frailty status, laboratory values (low serum albumin 
and hematocrit level), and reasons for admission, to be 
investigated in our analysis. 

Statistical analysis
	 The patients’ demographic data, reasons for 
admission, hospital complications, readmissions, and 
in-hospital mortality are reported herein as numbers 
and percentages for the categorical variables. Continuous 
variables, including CCI, albumin level, hematocrit level, 
LOS, and total costs, are presented using the mean ± 
SD or median (minimum, maximum) for normal and 
non-normal distributions when appropriate. 
	 The Kruskal–Wallis test was used to analyze the LOS 
and direct medical costs among the robust, prefrail, and 
frail groups for continuous outcomes. Differences between 
the two groups were calculated using Dunn’s test. Chi-
square and Bonferroni tests were used for assessing the 
mortality outcomes to estimate the differences between 
the three groups. To investigate the factors associated 
with prolonged LOS, we used 10 days as the cutoff point. 
This figure was derived from a prior study that provided 
care in contexts similar to the circumstances in our 
study.19 The Mann–Whitney U test or Independent 
t-test was used to investigate the continuous data in 
the univariate analysis. Chi-square or Fisher’s exact test 
was used to analyze the significant differences between 
the categorical variables. The possible factors related to 
prolonged LOS are reported using the odds ratio (OR) 
and 95% confidence interval (95%CI) in the univariate 
logistic regression models. The potentially contributing 

factors were considered regarding their clinical relevance 
and a statistical consistency of P < 0.20 from the univariate 
analysis and were put into a multiple logistic regression 
model. The associations between a prolonged LOS and 
the related factors are presented as an adjusted OR along 
with 95%Cl. P-value < 0.05 was considered as indicating 
a statistically significant difference. All the analyses were 
done using SPSS 26 (SPSS, Inc., Chicago, IL, USA).
	 The sample size was calculated using nQuery 
Advisor 6.0.1 software. A prior study reported a mean 
LOS ranging from 8 ± 8.6 days for non-frail, to 11.2 ± 
12.2 days for prefrail, and 13 ± 12 days for frail older 
patients.5 Therefore, with 90% power, it was determined 
that 148 participants were needed per group. 

RESULTS
 	  Overall, 1,385 older patients were admitted to the 
medical wards of Siriraj Hospital during the study period 
(Fig 1). Among those, 773 were interviewed using the 
FRAIL Scale. After excluding the patients with subsequent 
admissions during the study period, 603 participants 
were enrolled and categorized into 3 groups according to 
their frailty status; specifically, 78 (12.9%) were assigned 
to the robust group, 256 (42.5%) to the prefrail group, 
and 269 (44.6%) to the frail group, respectively. Table 1 
shows the baseline characteristics of the participants. 
The participants in the prefrail and the frail groups were 
more likely to be female, older, and to have a higher CCl 
than those in the robust group. Infection was the most 
common reason for admission among the 3 groups. During 
hospitalization, the prefrail and frail patients were more 
likely to experience hospital infections compared to the 
robust patients. The percentage of 1-month readmissions 
in the frail group was higher than that in the prefrail and 
the robust groups, although the difference among them 
was not statistically significant.
	 Table 2 lists the primary outcomes, showing that 
frail patients had a longer LOS than the robust ones (8 
days (1, 58) vs. 6 days (1, 36); p = 0.003). Moreover, the 
direct medical costs in the frail and prefrail groups were 
significantly higher than in the robust group (1264.6 
USD [128.9, 30216.0], 1051.7 USD [154.3, 37615.7], and 
937.7 USD [174.8, 18539.8], respectively; p = 0.001). 
Additionally, post-hoc analysis revealed that prefrail 
and frail patients were more likely to die in hospital than 
patients with a robust status, although this difference was 
not statistically significant (6.3%, 7.1%, and 0.0%; p = 
0.055; and 6.3% vs. 0.0%, p = 0.028, and 7.1% vs. 0.0%, 
p = 0.010 for the individual comparisons, respectively). 
	 Table 3 lists the factors associated with a prolonged 
LOS. In the univariate analysis, the factors significantly 
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TABLE 1. Comparison of the baseline characteristics among the robust, prefrail, and frail groups. 

Variables	 Total (n=603)	 Robust (n=78)	 Prefrail (n=256)	 Frail (n=269)	 p-value

Female	 308 (51.1%)	 24 (30.8%)	 146 (57.0%)	 138 (51.3%)	 <0.001*

Age, years	 	 	 	 	 <0.001*

	 60–69 	 192 (31.8%)	 41 (52.6%)	 82 (32.0%)	 69 (25.7%)	

	 70–79 	 202 (33.5%)	 25 (32.1%)	 79 (30.9%)	 98 (36.4%)	

	 >80	 209 (34.7%)	 12 (15.4%)	 95 (37.1%)	 102 (37.9%)	

Charlson comorbidity	 109 (18.1%)	 5 (6.3%)	 40 (15.2%)	 64 (24.6%)	 <0.001*

 index(CCI)  > 5

Comorbidity					   

	 Myocardial infarction	 10 (1.7%)	 0 (0.0%)	 6 (2.3%)	 4 (1.5%)	 0.40

	 Congestive heart failure	 22 (3.6%)	 4 (5.1%)	 5 (2.0%)	 13 (4.8%)	 0.13

	 Cerebrovascular disease	 26 (4.3%)	 5 (6.4%)	 11 (4.3%)	 10 (3.7%)	 0.57

		  Dementia	 37 (6.1%)	 2 (2.6%)	 18 (7.0%)	 17 (6.3%)	 0.38

	 	 Type 2 diabetes	 275 (45.6%)	 29 (37.2%)	 108 (42.2%)	 138 (51.3%)	 0.03*

Reasons for admissiona

Infection	 114 (18.9%)  	 8 (10.3%)  	 52 (20.3%) 	 54 (20.1%)	 0.12

Organ failure 	 77 (12.8%)	 9 (11.5%)	 34 (13.3%)	 34 (12.6%)	 0.92

Emergency events 	 26 (4.3%)	 1 (1.3%)	 9 (3.5%)	 16 (5.9%)	 0.14

Serum albumin, g/dl	 2.99 ± 0.58	 3.06 ± 0.68	 3.02 ± 0.59	 2.95 ± 0.55	 0.61

Hematocrit, %	 30.31 ± 6.38	 32.35± 6.01	 30.38 ± 5.98	 29.68 ± 6.73	 0.06

Hospital complicationsb					   

	 Infection 	 96 (15.9%)	 5 (6.4%)	 35 (13.7%)	 56 (20.8%)	 0.004

	 Organ failure 	 61 (10.1%)	 5 (6.4%)	 31 (12.1%)	 25 (9.3%)	 0.29

	 Emergency events 	 30 (5.0%)	 5 (6.4%)	 15 (5.9%)	 10 (3.7%)	 0.43

	 Delirium 	 36 (6.0%)	 1 (1.3%)	 16 (6.3%)	 19 (7.1%)	 0.15

1-month readmission	 104 (17.2%)	 12 (15.4%)	 38 (14.8%)	 54 (20.1%)	 0.26

Data are presented by n (%) or mean±SD.
* Indicates statistical significance (<0.05).
a Reasons for admission are described in Appendix 2.; b Hospital complications are described in Appendix 3.
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TABLE 2. Outcomes compared among the robust, prefrail, and frail groups.

TABLE 3. Factors associated with a prolonged hospital stay

    Variables	 Robust (n=78)	 Prefrail (n=256)	 Frail (n=269)	 p-value

Length of stay, days	 6 (1, 36)	 7 (1, 62)	 8 (1, 58)	 0.003*a

Hospital costs, USD	 937.7	 1051.7	 1264.6	 0.001*a,b

	 (174.8, 18539.8)	 (154.3, 37615.7)	 (128.9, 30216.0)	

In-hospital mortality, n (%)	 0 (0.0%)	 16 (6.3%)	 19 (7.1%)	 0.055*c

* Indicates statistical significance (<0.05); a There was a statistically significant difference between the robust and frail groups.; b There was 
a statistically significance difference between the robust and prefrail groups.; c There was a statistically significant difference between the 
robust and frail groups with p-value = 0.010 and between the robust and prefrail groups with p-value = 0.028.
(All costs were calculated in Thai Baht (THB) and converted to USD using the average exchange rate of 1 USD = 36.73 THB (31 Dec 2020 
mean exchange rate)).

	            Variables	 Univariate analysis	 p-value	 Multivariate analysis	 p-value
		  Crude OR (95%CI)		  Adjusted OR (95%CI)
				    (Backward Stepwise 
				    Likelihood Ratio)	

Frailty				  
	 Robust	 1		  1	
	 Prefrail	 1.54 (0.85-2.81)	 0.16	 1.77 (0.85-3.69)	 0.13
	 Frail	 2.06 (1.14-3.72)	 0.02*	 2.21 (1.07-4.56)	 0.03*

Sex	 	 0.01*	 	
	 Male	 1			 
	 Female	 1.69 (1.19-2.39)			 

Age, years				  
	 60–69 	 1			 
	 70–79 	 1.03 (0.66-1.59)	 0.90		
	 >80 	 1.48 (0.97-2.58)	 0.07		

Comorbidity				  
Charlson Comorbidity Index > 5	 1.58 (1.03-2.43)	 0.04*	 	
Myocardial infarction	 2.17 (0.62-7.59)	 0.22		
Congestive heart failure	 2.21 (0.94-5.20)	 0.07	 3.39 (1.09-10.57)	 0.04*
Cerebrovascular disease	 1.36 (0.60-3.05)	 0.46		
Dementia	 1.37 (0.67-2.64)	 0.42		
Type 2 diabetes	 0.92 (0.66-1.30)	 0.65		

Laboratory results at admission				  
Albumin level	 0.54 (0.38-0.77)	 <0.001*	 0.54 (0.37-0.77)	 0.001*
Hematocrit 	 1.00 (0.97-1.03)	 0.82		

Reasons for admission				  
Infection 	 1.99 (1.32-3.03)	 0.001*	 	
Organ failure 	 1.84 (1.13-2.99)	 0.01*	 	
Emergency events 	 0.78 (0.32-1.89)	 0.58		

a Reasons for admission are described in Appendix 2.
* Indicates statistical significance (<0.05).
** Adjusted frailty, sex, age, congestive heart failure, albumin level, infection, and organ failure. 
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associated with a prolonged LOS were frailty status, with 
an OR of 2.06 [(95%CI, 1.14–3.72); p = 0.02]; female 
gender, with an OR of 1.69 [(95%CI, 1.19–2.39); p = 
0.01]; congestive heart failure (CHF), with an OR of 2.21 
[(95%CI, 0.94–5.20); p = 0.07]; albumin level, with an 
OR of 0.54 [(95%CI, 0.38–0.77); p < 0.001]; infection, 
with an OR of 1.99 [(95%CI, 1.31–3.03); p = 0.001]; and 
organ failure, with an OR of 1.84 [(95%CI, 1.13–2.99);  
p = 0.014]. In the multivariate analysis adjusted for gender, 
age, CHF, albumin level, infection, and organ failure, frailty 
was significantly associated with an extended hospital 
stay, with an adjusted OR of 2.21 [(95%CI, 1.07–4.56);  
p = 0.03]. Also, patients with CHF had a prolonged LOS, 
with an adjusted OR of 3.39 [(95%CI, 1.09–10.57); p = 
0.04]; whereas patients with high albumin levels were 
less likely to experience extended hospitalization, with 
an adjusted OR of 0.54 [(95%CI, 0.37–0.77); p = 0.001]. 

DISCUSSION 
	 The present study demonstrated there was an 
association between frailty status and negative consequences, 
including a prolonged LOS, higher healthcare costs, and 
increased mortality, in older patients in acute medical 
wards of a university hospital in middle-income settings. 
Also, older patients with a prefrail status had higher 
healthcare costs and increased mortality compared to 
robust older patients. Congestive heart failure was one 
important clinical condition that was found to contribute 
to extended hospitalization, whereas a high serum albumin 
level, which could indicate the good nutritional status 
of patients, was a protective factor against a prolonged 
hospital stay.
	 Frailty can contribute to an increased mortality 
risk due to its pathophysiology.13,24 Frail individuals 
experience a decline in multiple organ systems, leading 
to a loss of homeostatic capability to withstand stressors 
and resulting in vulnerabilities that can have adverse 
outcomes on such individuals when they are exposed to 
acute illnesses or physical stress.24 Supporting evidence 
from a previous meta-analysis showed that frail and 
prefrail statuses were associated with a higher risk of 
in-hospital, medium-term, and long-term mortality 
compared to non-frail groups.5 Our study demonstrated a 
similar association, showing higher in-hospital mortality 
among frail and prefrail patients. 
	 The association between frailty and mortality in 
older patients has been established in several contexts in 
previous studies, though primarily in acute care settings, 
similar to in our study.8,25,26 Most studies were conducted 
using the frailty index, frailty phenotype, or Clinical 
Frailty Scale (CFS), while limited studies have used 

the FRAIL Scale as the diagnostic tool for identifying 
frailty to predict mortality.8,25 The FRAIL Scale has been 
validated in the Thai context and shown to have a good 
correlation with the Thai frailty index18, making it an 
ideal tool for our study. Additionally, the tool requires 
minimal skill and time for its administration. Overall, 
this study included additional evidence from using the 
FRAIL Scale for stratifying the mortality risk among 
older patients admitted to an acute medical setting. 
	 Furthermore, the study highlighted the fact that 
prefrail and frail patients are more likely to utilize 
healthcare resources than robust patients in an upper-
middle-income country. This increased utilization was 
evidenced by their prolonged LOS and the higher costs for 
their treatment, which represent healthcare costs from a 
provider perspective. This result was in accordance with 
previous studies conducted in both HICs and LMICs.5,9,10,27 
It was emphasized in a prior study that multi-comorbid 
conditions were not the sole contributor to the higher 
healthcare cost and utilization found among the study’s 
frail group.28 Multiple deficits in other domains, such 
as the ability to independently ambulate, the ability to 
perform self-caring, and impaired cognition, which are 
more common in frail older persons, might contribute 
to a higher risk of them experiencing other geriatric 
syndromes, such as hospital complications, and lead to 
higher costs and a longer hospital stay. 
	 In addition, a prolonged LOS was selected as a 
representative measure to explore the potential contributing 
factors to the negative consequences of frailty. It would also 
be beneficial if some factors were found to be potentially 
modifiable. This study showed that frailty was associated 
with extended hospitalization. Frailty has long been 
considered a strong indicator correlated with prolonged 
hospitalization, with different tools used to define frailty 
status.5,29 This study contributes to the field by adding 
evidence from using the FRAIL Scale to strategize the 
risk of a prolonged LOS among older patients admitted 
to an acute medical setting. Moreover, our results showed 
that CHF independently contributed to a prolonged LOS, 
whereas high serum albumin was a protective factor 
against a prolonged LOS. These findings were similar to 
those of other studies with respect to their correlation 
with LOS.23,30  
	 The study addressed the negative consequences of 
frailty among older inpatients. Despite the study being 
conducted in a large single center only, our findings could 
have a tremendous impact on the healthcare system in 
Thailand and how frailty is considered and managed. This 
is a serious issue for the healthcare system as the number 
of frail older people is increasing along with the aging 
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population, and this is placing an increasing burden on 
the healthcare system. Frail older patients should receive 
a comprehensive geriatric assessment (CGA) to evaluate 
their physical, psychological, functional, and social aspects 
in order to ensure they receive appropriate interventions. 
Interventions from a multidisciplinary team would be 
beneficial for helping prevent complications, which could 
lead to decreased healthcare utilization among frail older 
patients.31-34 One of the possible solutions in the Thai 
context, where a guideline for caring for hospitalized 
older patients is not yet available, is to screen for frailty 
at the beginning of older patient’s admission. Integrated 
interventions could, therefore, be implemented early 
on for the frail group and could ensure the healthcare 
provider can better utilize their workforce to ensure 
that vulnerable patients are identified and cared for 
appropriately. 
	 There are several strengths of this study to note. 
First, we prospectively defined frailty status using the 
FRAIL Scale based on our setting. Second, we enrolled 
consecutive patients during the study period, which should 
minimize selection bias. Third, the data were retrieved 
from medical databases with a standard procedure to 
ensure the accuracy of the clinical information, including 
the use of ICD-10 code data. However, there are some 
limitations of our study that should be addressed too. 
First, the healthcare costs in our study included only 
direct medical expenses without taking into account direct 
non-medical and indirect costs. Nevertheless, it could be 
estimated that the healthcare costs for frail older persons 
would be even more than their initial expenditure, with 
any deficits requiring recovery after the illnesses. Second, 
we could not disentangle the association between frailty 
and the in-hospital mortality outcome using multivariate 
analysis as there was no mortality in the robust group 
during the study. Third, the study was carried out among 
frail older inpatients in a large tertiary hospital, which 
may limit the generalizability of these findings. However, 
considering the limited resources and workforce across the 
country as a whole as a resource-limited setting, it could 
be assumed that the care setting for older people might 
not be much different in other settings in Thailand, or 
even in other LMIC countries. The magnitude of impact 
might be different in other settings, but the influence 
of frailty should remain the same. Last, because of the 
nature of the retrospective study design, some potential 
confounders, such as socioeconomic status and functional 
status, were not available at the time of analysis and so 
were not considered. A prospective cohort study should 
be conducted to investigate these potential contributing 

factors better. Identifying modifiable factors in a resource-
limited setting, where long-term care remains mostly at 
home for older people with multiple deficits, would also 
be beneficial. 

CONCLUSION
	 Frailty status significantly increased the length of 
hospital stay, mortality and healthcare costs of older 
patients in an acute care setting. Identifying frail older 
patients using the FRAIL Scale, with an aim to ensure 
they receive CGA provided by a multidisciplinary team 
and transition to a proper intermediate care setting, might 
be an option for healthcare systems to appropriately 
allocate resources for caring for older patients in an 
aging society, particularly in resource-limited settings. 
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