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ABSTRACT   

Background: Potentially inappropriate medications (PIMs) disproportionally affect the quality of 

life of patients aged 65 years or older and are associated with increased direct healthcare costs. 

However, evidence on their economic impact remains limited in the Vietnamese context. 

Objectives: To compare the potential costs associated with PIMs as measured using three tools 

(Beers, STOPP/START, and MALPIP), in elderly stroke patients. 

Methods: A descriptive cross-sectional study was conducted in 300 acute stroke patients aged 65 

years and older receiving inpatient treatment at a hospital in Can Tho City, Vietnam, from January 

to July 2024.  

Results: The mean total direct healthcare cost per patient was VND 2,918,149. STOPP/START 

produced the highest estimated savings across all scenarios. Under the 100% discontinuation 
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scenario, the total cost savings were VND 117,637 per patient per treatment episode, including 

VND 109,416 saved by the health insurance fund and VND 8,221 saved in patient out-of-pocket 

payments. 

Conclusion: The STOPP/START tool may better identify potentially avoidable medication-related 

costs. Healthcare professionals should consider integrating STOPP/START into routine 

medication reviews to help reduce unnecessary medication costs among older patients with stroke. 

Keywords: cost savings; potentially inappropriate medication list; stroke; Vietnam. 

 

RESUMEN 

Antecedentes: Los medicamentos potencialmente inapropiados (PIMs) afectan de manera 

desproporcionada la calidad de vida de los pacientes de 65 años o más y se asocian con un aumento 

de los costos directos de atención sanitaria. Sin embargo, la evidencia sobre su impacto económico 

sigue siendo limitada en el contexto vietnamita. 

Objetivos: Comparar los costos potenciales asociados con los PIMs medidos mediante tres 

herramientas (Beers, STOPP/START y MALPIP) en pacientes adultos mayores con accidente 

cerebrovascular. 

Métodos: Se realizó un estudio transversal descriptivo en 300 pacientes con accidente 

cerebrovascular agudo de 65 años o más, que recibían tratamiento hospitalario en un centro de la 

ciudad de Can Tho, Vietnam, entre enero y julio de 2024.  

Resultados: El costo promedio total directo de atención sanitaria por paciente fue de 2.918.149 

VND. La herramienta STOPP/START generó los mayores ahorros estimados en todos los 

escenarios. Bajo el escenario de suspensión del 100 %, el ahorro total de costos fue de 117.637 

VND por paciente por episodio de tratamiento, incluyendo 109.416 VND ahorrados por el fondo 

de seguro de salud y 8.221 VND ahorrados en gastos de bolsillo de los pacientes. 

Conclusión: La herramienta STOPP/START puede identificar mejor los costos potencialmente 

evitables relacionados con los medicamentos. Los profesionales de la salud deberían considerar 

integrar STOPP/START en las revisiones rutinarias de la medicación para ayudar a reducir los 

costos innecesarios de medicamentos en pacientes mayores con accidente cerebrovascular. 
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INTRODUCTION 

The rapid aging of the global population poses significant challenges to healthcare systems,(1) 

pension and insurance systems, social assistance models, and socio-economic growth.(2) One of the 

major health problems among older adults worldwide is stroke.(3) Stroke is a leading cause of 

disability and death and imposes a substantial economic burden due to the costs of acute treatment 

and post-stroke care.(4) The estimated global prevalence of stroke among older adults is 7.4%.(5) In 

low- and middle-income countries such as Vietnam, stroke mortality rates are increasing in parallel 

with the growing burden of chronic diseases,(6) with the most vulnerable groups being adults aged 

60–64 and 65–69 years.(7) The age-standardized stroke incidence rate in Vietnam is 203.36 per 

100,000 population, exceeding 187.98 in Southeast Asia and 141.55 globally.(8) 

Older patients often have multiple chronic conditions, and the use of multiple medications is 

common and often unavoidable.(9) Multiple medication use is also common after stroke for 

secondary prevention and management of comorbidities.(10) In patients with stroke, polypharmacy 

is associated with poorer functional outcomes, a lower likelihood of discharge home, greater 

severity of post-stroke fatigue, progression of cognitive impairment, and an increased risk of 

falls.(11) Polypharmacy also increases the risk of potentially inappropriate medication (PIM) use (10) 

PIM use is common, with prevalence ranging from 11.6% to 43.6% in Asian countries.(12) A 

previous study in older adults with ischemic stroke reported that 43.29% of patients used at least 

one PIM.(13) In Vietnam, the prevalence of potentially inappropriate medications use among 

hospitalized older patients is 31.2%.(14) 
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Potentially inappropriate medications (PIMs) can be defined as medications for which the potential 

risks (e.g., adverse drug events) outweigh the potential benefits in older adults, particularly when 

safer or more effective alternatives exist.(15) PIMs are a major health concern affecting the quality 

of life of patients aged 65 years and older and are associated with adverse drug events (including 

falls), increased healthcare costs, greater healthcare use, and hospitalization.(16) To address this 

issue, several screening tools have been developed to identify and reduce PIM use, such as the 

Beers Criteria,(17) the STOPP/START criteria,(18) and the MALPIP tool.(19) Using these tools, many 

studies worldwide have examined the cost impact of PIMs.(20,21,22,23) However, evidence in Vietnam 

remains limited. Therefore, this study aims to compare the performance of the Beers, 

STOPP/START, and MALPIP tools in estimating the cost impact of PIMs among older patients 

with stroke in a hospital in Vietnam. 

 

 

METHODS 

Study design 

This study used a descriptive cross-sectional design in older patients hospitalized with acute stroke 

at a first-class hospital in Can Tho City, Vietnam, from January 1, 2024 to July 30, 2024. Can Tho 

City has a population of approximately 1.3 million people.(24)  

Eligible participants were aged 65 years or older, had a diagnosis of stroke (ischemic or 

hemorrhagic) based on ICD-10, and received inpatient treatment at the study hospital. Exclusion 

criteria were incomplete medical records; death or transfer within 24 hours of admission; and 

patients treated exclusively with traditional medicine. 

Sample size 

The sample size was calculated using the single-proportion formula, assuming a 95% confidence 

level, a margin of error of 4%, and an estimated PIM prevalence of 89.1% based on MALPIP from 

previous research.(20) The minimum required sample size was 234 patients. 
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Data collection and variables 

Patient data were collected from medical records in the hospital's paper archive. Demographic and 

health-related information collected included age, sex, comorbidities, and length of hospital stay. 

Information on direct medical costs was also collected, such as medications, tests, medical supplies, 

imaging, functional tests, procedures, and surgery. Data collection was performed by trained data 

collectors, and data entry was also performed by another data collector in parallel to ensure data 

entry accuracy. 

The Beers, STOPP/START and MALPIP tools were used to identify potentially inappropriate 

medications (PIMs).(14,17,18,19,25) For each patient, all medications used during inpatient treatment 

were evaluated for PIMs using these tools, and then categorized by type and frequency. 

In this study, three intervention scenarios were considered, as follows. Scenario A: discontinue all 

identified PIM-containing drugs; Scenario B: discontinue 50% of PIM-containing drugs; and 

Scenario C: discontinue only 25% of PIM-containing drugs. Based on the proposed scenarios, the 

total cost savings for each tool (Beers 2023, STOPP/START version 3, and MALPIP 2022) were 

calculated. 

Statistical analysis 

Data were analyzed using SPSS Statistics version 26.0. Descriptive categorical variables such as 

frequency (n) and percentage (%) were used; while continuous variables used were mean and 

standard deviation (SD). The Cohen's Kappa coefficient (κ) was used to determine the agreement 

between the PIM screening tools. Indicators included total savings per patient per treatment cycle, 

average savings for the health insurance fund, and average savings for patient out-of-pocket 

payments. 

Ethical considerations 

The study was approved by the Ethics Review Board of Can Tho University of Medicine and 

Pharmacy (No. 25.040.HV.UD/PCT-HĐĐĐ). 
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RESULTS 

A total of 300 medical records of older patients hospitalized with acute stroke were included in the 

analysis. The mean age of participants was 74.94 years (SD = 7.33), with most patients aged 65–

75 years (58%). Female patients accounted for a higher proportion than male patients (55.3% vs. 

44.7%). On average, each patient had 5.15 comorbidities (SD = 1.66), with hypertension being the 

most common (54%). The mean length of hospital stay was 6.27 days (SD = 2.75) (table 1). 

 

Table 1 - Characteristics of patients included in the study (n = 300) 

Characteristics  n (%) 

Age (years) 

65-75 175 (58) 

76-85 96 (32) 

> 85 29 (10) 

Mean (SD) 74.94 (7.33) 

Gender 
Man 134 (44,67) 

Woman 166 (55,33) 

Comorbidities 

Hypertension 161 (54%) 

Previous ischemic stroke 72 (24%) 

Type 2 diabetes mellitus 39 (13%) 

Others 28 (9%) 

Mean (SD) 5.15 ± 1.66 

Length of hospital stay Mean (SD) 6.267 ± 2.75 

 

Agreement between the screening criteria was moderate between the Beers Criteria and MALPIP 

(κ = 0.449). In contrast, agreement between the Beers Criteria and STOPP/START (κ = 0.240) and 

between STOPP/START and MALPIP (κ = 0.216) was weak. MALPIP (2022) identified the 

highest proportion of patients with at least one PIM (189/300, 63%), followed by the 2023 Beers 

Criteria (99/300, 33%) and STOPP/START version 3 (84/300, 28%). The mean number of PIMs 

per patient with at least one PIM ranged from 2.35 to 2.93 across the three criteria. Common PIM 

categories differed by criteria, including loop diuretics and tricyclic antidepressants (Beers), 
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fluoroquinolone antibiotics (STOPP/START), and psychotropic drugs and NSAIDs (MALPIP) 

(table 2). 

 

Table 2 - Comparison of the frequency of detected PIMs and the most common PIM categories across the 

three screening tools 

Tool 
Patients with 

PIMs, n (%) 

Mean number 

of PIMs per 

patient 

Most common PIM categories 

Total 

PIMs 

detected 

Beers 2023 99 (33%) 2.71 
Loop diuretics (40); Tricyclic antidepressants (31); 

Sulfonylureas (13); NSAIDs (17); Benzodiazepines (6) 
133 

STOPP/START ver 3 84 (28%) 2.93 

Fluoroquinolones (61); Tricyclic antidepressants (14); 

Centrally acting antihypertensives (5); Corticosteroids (4); 

ARBs (4) 

122 

MALPIP 2022 189 (63%) 2.35 
Psychotropic drugs (47); Loop diuretics (41); NSAIDs (33); 

Tricyclic antidepressants (31); Laxatives (30) 
378 

 

The total direct medical cost was VND 875,444,822 (USD 36,227), with a mean of VND 2,918,149 

per patient (SD = VND 1,585,568) (table 3). Diagnostic imaging accounted for the largest share 

(65%; VND 570,949,800), followed by medications (17%; VND 150,786,190) and laboratory tests 

(13%; VND 109,653,500). The remaining components accounted for a small proportion of the total 

(1–2%). 
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Table 3 - Structure of direct medical costs 

Cost component 
Total cost, VND 

(USD) 
Mean, VND (USD) SD, VND (USD) 

Median, VND 

(USD) 
IQR, VND (USD) % 

Medications 150,786,190 (6,240) 502,621 (20.799) 983,019 (40.679) 187,377 (7.754) 302,524 (12.519) 17 

Laboratory tests 109,653,500 (4,538) 365,512 (15.126) 239,551 (9.913) 303,650 (12.566) 239,150 (9.897) 13 

Medical supplies 14,104,546 (583.677) 47,015 (1.946) 53,211 (2.202) 28,922 (1.197) 44,231 (1.830) 2 

Diagnostic imaging 570,949,800 (23,627) 1,903,166 (78.757) 902,263 (37.338) 1,927,000 (79.743) 651,900 (26.977) 65 

Functional tests 11,941,830 (494.179) 39,806 (1.647) 45,365 (1.877) 35,400 (1.465) 0 (0) 1 

Procedures / surgery 17,499,087 (724.150) 58,330 (2.414) 124,802 (5.165) 0 (0) 75,349 (3.118) 2 

Total direct medical costs 875,444,822 (36,227) 2,918,149 (120.759) 1,585,568 (65.614) 2,592,410 (107.280) 1,458,569 (60.359) 100 

 

STOPP/START was associated with the highest estimated cost savings across all scenarios. Under 

the 100% discontinuation scenario, the total cost savings were VND 117,637 per patient per 

treatment episode, of which the mean savings for the health insurance fund were VND 109,416 per 

patient per treatment episode (table 4). 

 

Table 4 - Cost savings per patient per treatment episode under three hypothetical scenarios of PIM 

discontinuation 

  

Cost savings if PIMs are discontinued 

Beers, VND 

(USD) 

STOPP/START, 

VND (USD) 

MALPIP, VND 

(USD) 

Scenario A 

Total cost savings, discontinuation of all PIMs 1,442 (0.06 USD) 117,637 (4.87 USD) 31,722 (1.31 USD) 

Mean savings for the health insurance fund 1,211 (0.05 USD) 109,416 (4.53 USD) 28,114 (1.16 USD) 

Mean savings for out-of-pocket payments 232 (0.01 USD) 8,221 (0.34 USD) 3,608 (0.15 USD) 

Scenario B 

Total cost savings, discontinuation of 50% of PIMs 721 (0.03 USD) 58,819 (2.43 USD) 15,861 (0.66 USD) 

Mean savings for the health insurance fund 605 (0.03 USD) 54,708 (2.26 USD) 14,057 (0.58 USD) 

Mean savings for out-of-pocket payments 116 (0.00 USD) 4,111 (0.17 USD) 1,804 (0.07 USD) 

Scenario C 

Total cost savings, discontinuation of 25% of PIMs 361 (0.01 USD) 29,409 (1.22 USD) 7,931 (0.33 USD) 

Mean savings for the health insurance fund 303 (0.01 USD) 27,354 (1.13 USD) 7,029 (0.29 USD) 

Mean savings for out-of-pocket payments 58 (0.00 USD) 2,055 (0.09 USD) 902 (0.04 USD) 

 

 

  

http://scielo.sld.cu/
https://revmedmilitar.sld.cu/
https://creativecommons.org/licenses/by-nc-sa/4.0/


2026;55(2):e026077441 

 

 
http://scielo.sld.cu 

https://revmedmilitar.sld.cu   

Bajo licencia Creative Commons  

DISCUSSION 

This study was conducted using the hospital records of 300 older stroke patients at a first-class 

hospital in Can Tho City, a particularly vulnerable population due to the high burden of 

comorbidities (mean 5.15 ± 1.66 conditions). Multimorbidity is commonly accompanied by 

polypharmacy, thereby increasing the risk of PIMs. The prevalence of PIMs in this study varied 

substantially depending on the screening tool used: MALPIP 2022 identified PIMs in 63% of 

medical records, the 2023 Beers Criteria in 33%, and STOPP/START version 3 in 28%. The 

prevalence of PIMs according to the Beers Criteria (33%) is comparable with findings from 

previous studies in Vietnam, such as that by Le TH et al., which reported a rate of 31.2% among 

hospitalized older patients.(26) However, this rate is lower than that reported by a study in Ho Chi 

Minh City which recorded 41.5% according to Beers 2019 criteria in inpatients. This study found 

that PIMs had the highest rate (63%) in the MALPIP tool, which is similar to the findings of Chang 

CT et al. (20) in Malaysia, where a significantly higher rate of PIMs (89.1%) was recorded by the 

MALPIP tool. Although differences in context, population, and health system characteristics may 

affect these findings, it can be seen that MALPIP tends to detect higher rates of PIMs. 

This research results found that the average direct medical cost for an inpatient treatment in elderly 

stroke patients was 2,918,149 VND. This result is lower than another study in Vietnam by Nguyen 

TV et al.,(27) which found the average direct medical cost per patient was 10.5 ± 7.3 million VND. 

This could be due to differences in drug prices, supplies, technical service prices, etc., at each 

medical facility, and also due to factors such as patients having different circumstances, stages, and 

levels of disease.(28) The present findings add to the data on the cost burden in the elderly patient 

group, which can provide policymakers with a more comprehensive view of the situation. 

In the three scenarios applied, the STOPP/START criteria showed the highest potential for cost 

savings, although the rate of PIMs detected based on these criteria was the lowest. This result can 

be explained by the fact that the PIMs recorded based on the STOPP/START criteria were mainly 

drugs with higher prescription frequency and higher cost; while the PIMs recorded based on the 

Beers criteria were predominantly drugs with lower cost. These results differ from the findings of 

Chang CT et al. in Malaysia, where the MALPIP criteria were found to have the highest potential 
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for economic efficiency.(20) This difference may stem from differences in drug prices and treatment 

guidelines in each country. In general, no single tool has been found that can optimize both the 

detection of PIMs and the cost of drugs used. Therefore, healthcare facilities should adopt a multi-

tool strategy. 

Limitations: This study has several limitations. Firstly, it was conducted at only one hospital in 

Can Tho, which may affect the generalizability of the findings. Future research should evaluate the 

cost-effectiveness of interventions that reduce the incidence of prescriptions related to PIMs to 

provide further evidence of clinical and economic benefits in clinical practice across healthcare 

settings. Additionally, future studies should be conducted across a wider range of healthcare 

settings to provide more generalizable evidence. 

The STOPP/START tool has the greatest potential for cost savings related to potentially 

inappropriate medications. Integrating this tool into healthcare settings is essential to optimize 

medication costs for patients. Furthermore, cost-effectiveness assessments of dosage reduction 

measures are necessary in future research to provide more evidence of the benefits of dosage 

reduction in the elderly across different healthcare settings. 
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