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Potentially Inappropriate Medication Usage among Older 
Emergency Department Patients in a Middle-Income 
Country
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Objective: To investigate the prevalence of potentially inappropriate medications (PIMs) prescriptions among older patients in the ED based on 
Beers criteria 2015 and Screening Tool of Older People’s Prescriptions (STOPP) criteria 2015 and to assess the prevalence of patients who return 
to the ED for treatment due to adverse drug reactions (ADRs), rates of ED revisit, and rates of mortality within 30 days.

Materials and Methods: This retrospective descriptive study was conducted at a single center and included a random sample of patients aged 
65 years or older who presented to the ED and received at least one medication in the ED during a 4-month period. Patients were excluded if they 
received any medications within 1 day before or after the ED visit, experienced cardiac arrest upon ED arrival, intentionally overdosed on drugs, 
or had incomplete documentation or missing medical records. 

Results: Our study comprised 370 patients, 93 (25.1%) of whom were found to have been prescribed PIMs according to the Beers criteria. Among 
these patients, 19 (20.4%) revisited the ED within 30 days, with 3 (3.2%) cases related to ADRs. Similarly, using the STOPP criteria, 86 patients 
(23.2%) were identified as having been prescribed inappropriate medications, with 18 (20.9%) of them revisiting the ED within 30 days and 5 
(5.8%) cases related to ADRs. In comparing ED revisits between both groups, categorized by the Beers criteria and STOPP criteria, the odds ratios 
were calculated as 2.37 (95% confidence interval [CI] = 1.25 to 4.51) and 2.42 (95% CI = 1.26 to 4.63), respectively.

Conclusions: One-fourth of the patients who arrived at the ED received PIMs according to the Beers criteria and STOPP criteria. Further studies 
may be required to evaluate the impact and reduce the incidence of ADRs, thus identifying best practices for prescribing to older patients in the ED.
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By 2050, the number of persons aged 65 years or older 
worldwide is projected to more than double(1). The aging 
process is associated with physiologic changes of multiple 
organ systems, contributing to functional impairment and 
chronic comorbidities, which in turn lead to the use of 
multiple medications(2). Due to alterations in age-related 
pharmacokinetics and pharmacodynamics, older adults are 
at high risk for drug-related problems, including adverse 
drug reactions (ADRs), drug–disease interactions, drug–
drug interactions, and potentially inappropriate medications 

(PIMs)(3,4).
PIMs are medications that should be avoided in the 

older population because the risk of use outweighs their 
benefits and for which there are safer or more effective 
alternatives(5). PIMs have become a public health concern, 
associated with negative health consequences, including 
ADRs, functional decline, emergency department (ED) 
visits, hospitalization, and death(6-9). The prevalence of 
PIM use in older outpatients has been reported to range 
from 1.3% to 95.2%, varying by different geographic 
regions and World Bank countries. The estimated pooled 
prevalence of PIM use is 33.2% in high-income countries, 
39.5% in upper- to middle-income countries, 40.8% in 
lower- to middle-income countries, and 56.3% in low-
income countries(10). In Thailand, the prevalence of PIM 
prescription among older patients was reported to vary by 
patient settings at 40.4% to 65.9% in primary care(11-13) and 
63.9% in the outpatient department(9).

Considering patient safety, various criteria-based tools 
have been developed to minimize inappropriate medication 
use and assist physicians with medication management in 
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older people(14-16). The two most widely used explicit criteria 
are the American Geriatric Society Beers criteria(5) and the 
Screening Tool of Older People’s Prescriptions (STOPP) 
criteria(17). Beers criteria were originally developed in 
America in 1991 and were updated in 2023(5). STOPP criteria 
were created in Europe, with the latest version published 
in 2023(17).

Due to the increase in the aging population, older 
adults have a higher tendency toward ED utilization because 
of their health fragility as compared with individuals of 
younger age groups(18,19). Several studies on the prescription 
of PIMs in older adults have been conducted in primary 
care and outpatient settings(9,11-13). However, little is known 
about PIM prescription for older ED patients in middle-
income countries, which may have differences in their health 
systems compared with others.

In the present study, the authors aimed to determine the 
prevalence of PIM prescriptions according to Beers criteria 
2015(20) and STOPP criteria 2015(21) among Thai older adults 
presenting to the ED. In addition, the authors evaluated the 
prevalence of patients who returned for treatment due to 
ADRs, rates of revisiting the ED, and mortality rate within 
30 days.

Materials and Methods
Study design and population

This was a retrospective descriptive study of older 
adults presenting to the ED at an urban academic hospital 
between January 1, 2016, and May 1, 2016. The hospital’s 
electronic medical records were reviewed to identify eligible 
subjects. Patients were included in the present study if 
they were aged 65 years or older, prescribed at least one 
medication in the ED, and capable of 30-day follow-up. The 
authors excluded patients who received any medications 
within 1 day before or after the ED visit, experienced cardiac 
arrest upon ED arrival, intentionally overdosed on drugs, or 
had incomplete documentation or missing medical records. 
To calculate the sample size, the authors used the W.G. 
Cochran formula, assuming a 30% prevalence of PIMs, a 
maximum error of 5%, and a confidence level of 95%. A 
sample size of 323 patients was determined. Subsequently, 
a random sample of 400 individuals from this eligible 
group was collected using a random generator program. 
The present study was approved by the Institutional Review 
Board Faculty of Medicine Vajira Hospital (No. 120/2559).

Data collection and measures
A research assistant (RA) performed data collection. 

The RA was a pharmacist. Data were extracted from 
the electronic medical records. The authors determined 
the prevalence of PIM following the Beers criteria 2015 
and STOPP criteria 2015. The authors compared patient 

demographic characteristics including age, gender, chief 
complaints, Charlson Comorbidity Index (CCI), number 
and type of medications, ED revisit rate, rates of ED revisit 
due to ADRs, and mortality rate within 30 days following 
PIM prescriptions between Beers criteria 2015 and STOPP 
criteria 2015.

Definitions
Polypharmacy was defined as the concurrent use of 

five or more medications(22). ADR was defined as a harmful 
or unwanted reaction attributed to the use of medication(23). 
In the present study, an ADR was identified according 
to the Naranjo criteria. Potential drug-drug interactions 
were identified using http://www.webmd.com/interaction-
checker/.

Data analysis
Categorical variables are presented as values and 

percentages, and continuous variables are presented as 
medians and interquartile ranges (IQRs). The authors used 
Fisher’s exact test to analyze variables of patients with PIM, 
comparing Beers criteria 2015 and STOPP criteria 2015. The 
risk of ED revisits and hospitalization was described by odds 
ratios (ORs) and 95% confidence intervals (CIs). A p-value 
of >0.05 indicates statistical significance. The study data 
were analyzed using STATA version 13.1 used to compare 
proportions, and an independent Student’s t-test was used to 
analyze the mean differences between the groups. A p-value 
less than 0.05 indicated statistical significance.

Results
Of 2,081 eligible patients, 400 patients were 

randomized. The authors excluded twenty-six patients due 
to incomplete or missing hospital records and four patients 
who experienced cardiac arrest upon arrival at the ED. 
Among the 370 included patients, the median age was 77 
years (IQR 72 to 83 years), and 63.8% were female. The 
prevalence of PIM prescriptions was 25.1% as detected by 
Beers criteria 2015, compared with 23.2% as detected by 
STOPP criteria 2015. A total of 115 (31.1%) patients were 
prescribed PIMs according to both criteria.

As shown in Table 1, most patients who were 
prescribed PIMs presented to the ED with complaints of 
vertigo and dyspnea, had a median CCI score of 4 (IQR 3 to 
5), and received four or fewer medications per prescription 
according to both criteria. Approximately one-fifth of the 
patients prescribed PIMs returned to the ED within 30 days 
(with 3.2% to 5.8% of ED revisits being due to ADRs). 
Among the 5 ED revisits due to ADR, chief complaints 
included 2 falls (one received orphenadrine and diclofenac, 
and one received dimenhydrinate), 1 syncope (received 
lorazepam), 1 delirium (received haloperidol), and 1 stupor 
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Characteristics Total, n=370 Beers 2015, n=93 
(25.1%)

STOPP 2015, n=86 
(23.2%)

Age (year), median (IQR) 77 (72 to 83) 75 (69 to 83) 75 (69 to 81)

Age (year) group, n (%)

    65 to 74 150 (40.5) 43 (46.2) 41 (47.7)

    75 to 84 158 (42.7) 34 (36.6) 35 (40.7)

    ≥85 62 (16.8) 16 (17.2) 10 (11.6)

Gender, n (%)

    Female 236 (63.8) 71 (76.3) 60 (69.8)

Symptoms, n (%)

    Dyspnea 70 (18.9) 10 (10.8) 10 (11.6)

    Vertigo 22 (6.0) 18 (19.4) 16 (18.6)

    Abdominal pain 27 (7.3) 7 (7.5) 2 (2.3)

    Fever 32 (8.7) 4 (4.3) 4 (4.7)

    Altered mental status 22 (6.0) 1 (1.1) 2 (2.3)

    Chest pain 14 (3.8) 2 (2.2) 2 (2.3)

    Diarrhea 12 (3.2) 3 (3.2) 1 (1.2)

Charlson Comorbidity Index, median (IQR) 4 (3-5) 4 (3-5) 4 (3-5)

Number of medications per prescription, n (%)

    ≤4 264 (71.4) 61 (65.6) 64 (74.4)

    >4 106 (28.6) 32 (34.4) 22 (25.6)

Hospital admissions, n (%) 151 (40.9) 18 (19.3) 15 (17.4)

30-day adverse outcomes, n (%)

    ED revisits within 30 days 46 (12.4) 19 (20.4) 18 (20.9)

    ED revisits due to ADRs 5 (1.4) 3 (3.2) 5 (5.8)

    Hospital admissions within 30 days 157 (42.4) 23 (24.7) 19 (22.1)

    30-day mortality 1 (0.3) 0 (0) 0 (0.0)

Table 1. Comparison of patient characteristics using Beers 2015 versus STOPP 2015 criteria

Beers 2015 Medications, n (%) STOPP 2015 Medications, n (%)

First-generation 
antihistamines

37 (39.8) First-generation 
antihistamines 

47 (54.7) 

Gastrointestinal 32 (34.4) Opioids 23 (26.8)

NSAIDs 16 (17.2) NSAID’s if eGFR <50 
ml/min/1.73 m2

20 (23.3)

Skeletal muscle 
relaxants 

9 (9.7) Benzodiazepines 6 (7.0) 

Benzodiazepine 7 (7.5)  NSAID and vitamin 
K antagonist, 

direct thrombin 
inhibitor or factor 

Xa inhibitors in 
combination

1 (1.2)

Table 2. Most frequently prescribed PIMs by Beers 2015 versus 
STOPP 2015 criteria

Figure 1. Most common PIMs administered to patients in the ED.

(received dimenhydrinate).
Figure 1 and Table 2 present the top 5 most frequently 

prescribed PIMs, with dimenhydrinate being the most 
prevalent. Other commonly prescribed PIMs included 
metoclopramide, tramadol, diclofenac, and orphenadrine. 
Notably, Table 3 highlights common drugs that were 
concomitantly prescribed and potentially capable of 
causing serious drug-drug interactions, such as clopidogrel-
omeprazole (1.9%).

PIMs were significantly associated with a higher rate 
of ED revisit within 30 days according to both Beers criteria 
(20.4%, OR 2.37, 95% CI=1.25 to 4.51) and STOPP criteria 
(20.9%, OR 2.42, 95% CI=1.26 to 4.63) (Table 4).

Among the five patients who returned to the ED 
within 30 days due to ADRs, three patients received PIMs 
according to Beers criteria, and five patients received PIMs 
according to STOPP criteria. The number of PIMs was found 
to be significantly associated with 30-day ED revisits due 
to ADRs based on Beers criteria (p=0.036), whereas the 
association was not statistically significant based on STOPP 
criteria (p=0.096) (Table 5).
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Drug – drug interactions n (%)

Clopidogrel and Omeprazole 7 (1.9) 

Amlodipine and Simvastatin 4 (1.1)

Prednisolone and Simvastatin 4 (1.1)

Ciprofloxacin and Simethicone 4 (1.1)

Ceftriaxone injection and Warfarin 3 (0.8)

Table 3. Potential serious drug–drug interactions

ED revisits within 30 
days

Odds ratio (95% 
CI)

p-value

Yes, n (%) No, n (%)

Beers 2015

    Yes 19 (20.4) 74 (79.6) 2.37 (1.25 to 4.51) 0.008

    No 27 (9.8) 250 (90.3) 1.00

STOPP 2015

    Yes 18 (20.9) 68 (79.1) 2.42 (1.26 to 4.63) 0.008

    No 28 (9.9) 256 (90.1) 1.00

Table 4. Rates of ED revisit within 30 days after receiving PIMs 
by Beers 2015 versus STOPP 2015 criteria

Number of PIMS 30-day ED revisits due to ADRs p-value

Yes No

Beers 2025 0.036

    1 1 (1.3) 76 (98.7)

    2 1 (8.3) 11 (91.7)

    3 0 (0) 2 (100.0)

    ≥4 1 (50.0) 1 (50.0)

STOPP criteria 2015 0.096

    1 4 (5.3) 72 (94.7)

    2 0 (0.0) 7 (100.0)

    3 0 (0.0) 2 (100.0)

    ≥4 1 (100.0) 0 (0.0)

Table 5. Rate of 30-day ED revisits due to ADRs after receiving 
PIMs by Beers 2015 versus STOPP 2015 criteria

Discussion
In the present study, the authors found that the 

prevalence of PIM prescription among older ED patients 
was 25.1% and 23.2% as identified by Beers criteria 2015 
and STOPP criteria 2015, respectively. The observed 
prevalence of PIM prescriptions in our study was lower than 
that reported in older ED patients in other countries: 79.2% 
in Korea using country-specific criteria(24); 42.1% versus 
63.7% in Taiwan using country-specific criteria versus 
Beers criteria 2015, respectively(25); 55% in Indonesia using 
Beers criteria 2015(26); and 30.2% in the United States using 
Beers criteria 2015(27). These differences might be attributed 
to variations in available medications, disease profiles, 
prescribing preferences, and practice guidelines across 
different countries. Chang et al. reported a marked difference 
in PIM prescription rates of 42.1% versus 63.7% using 

country-specific (Taiwan PIM criteria) and Beers criteria 
2015, respectively, and recommended country-specific PIM 
criteria as the reference for clinical practice in the ED(25).

According to both Beers and STOPP criteria, the 
most frequently prescribed PIM was dimenhydrinate. 
Dimenhydrinate is a first-generation antihistamine that 
exhibits anticholinergic activity. This is relevant to the most 
common complaint in the ED, vertigo, which can be treated 
with dimenhydrinate. According to the Anticholinergic 
Cognitive Burden Scale (ACBS), dimenhydrinate has a 
score of three. ACBS scores greater than two in older adults 
are associated with a significant risk of readmission, ED 
revisits, and all-cause ED visits(28,29). Kim et al. and Gardner 
et al. identified ketorolac tromethamine and ibuprofen as 
commonly administered PIMs, respectively(24,27). In our 
study, the authors found tramadol to be the second most 
commonly prescribed PIM followed by diclofenac according 
to STOPP criteria. Although tramadol is not included in 
the 2015 Beers criteria(20), it is included in the 2023 Beers 
criteria as a PIM for delirium(5). This preference for tramadol 
over nonsteroidal anti-inflammatory medications (NSAIDs) 
may be due to concerns regarding the gastrointestinal 
adverse effects and reduced renal function associated with 
NSAIDs in older adults. However, it is important to note that 
O-desmethyltramadol, the active metabolite of tramadol, 
exhibits larger distribution and slower clearance in older 
adults compared with younger individuals. This can result 
in a higher maximum possible treatment-related effect and 
an increased potential for side effects at the same dose(30). 
In addition, the use of tramadol is associated with a risk of 
hyponatremia, delirium, fall, and hip fracture(31,32).

The most commonly prescribed drug combination that 
can potentially cause serious drug–drug interactions was 
clopidogrel–omeprazole (1.9%). The concomitant use of 
clopidogrel and omeprazole lowers the level of clopidogrel, 
resulting in increased platelet activity(33). Polypharmacy is a 
risk factor for potential drug–drug interaction exposure. As 
the number of medications increases, the potential for drug 
interactions also increases(34). Dookeeram et al. found that 
the prevalence of drug–drug interactions in older ED patients 
was about 1.5 times higher than that in younger patients(35). 

The authors found that PIMs were significantly 
associated with a higher rate of ED revisit within 30 days 
according to both Beers criteria (20.4%, OR 2.37, 95% CI = 
1.25 to 4.51) and STOPP criteria (20.9%, OR 2.42, 95% CI = 
1.26 to 4.63), which is consistent with the findings of several 
other studies(29,36). Hammouda et al. reported a 20.45% rate 
of ED revisits in older adults who were discharged from 
the ED within 3 and 30 days(36). In addition, the study by 
Liang et al. showed that PIMs and polypharmacy were 
significantly associated with ED revisits and readmission 
within 1 and 3 months(29).
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ED patients are generally critically ill and require urgent 
therapy. Although medications administered in the ED are 
typically short term and given as a one-time dose, serious 
negative health outcomes can occur with even a single 
dose. Therefore, PIMs should be recognized, and physicians 
should exercise cautious in prescribing medications to 
older adults in the ED. In addition, older patients should be 
monitored for medication-related problems.

Limitations
As a retrospective study, this research relied on data 

from an electronic source, from which some data were 
missing or incomplete. Because certain patients may not 
return for treatment at our hospitals, the rates of ED revisits 
might be underreported. In addition, due to the limited 
number of inpatient beds, some patients might need to stay 
in the ED until discharged or referred to other hospitals. 
Furthermore, 26 medications listed in the Beers criteria 
2015 are not available in Thailand, potentially contributing 
to the low prevalence of PIMs in our study.

Conclusions
According to the Beers 2015 criteria and STOPP 2015 

criteria, one-fourth of patients who visited the ED received 
PIMs. In the future, further studies may be necessary to 
assess the impact and reduce the incidence of ADRs, thereby 
identifying best practices for prescribing to older ED patients 
in Thailand.

What is already known on this topic?
Aging may lead to the development of more diseases 

and the subsequent use of various medications in older 
populations, potentially resulting in problems related to 
the prescription of PIMs. The use of PIMs in older patients 
from middle-income countries has not been well identified.

What this study adds?
The present study shows that one-fourth of older 

patients who visited the ED received PIMs.
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