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Original Article

Lay tittle: STOPP-START medication review.

Lay summary: Medication review with STOPP-START is 

developed for older adults. Chronic diseases and polyphar-

macy add the burden to elderly health. STOPP-START 

medication review will help stop unnecessary or harmful 

medication, propose to start any medicine that needed, and 

therefore increase the medication appropriate index and 

patient safety.

Introduction

United Nations Economic and Social Commission for Asia 

and the Pacific (ESCAP) stated that in 2016, approximately 

12.4% of the population in the region was 60 years or older 

with the increasing projection to more than a quarter or 

1.3billion people by 2050.1 The percentages vary, however, 

across regions. By 2050, over a third of the population is 

expected to be 60 years or older in East and North Asia. In 

North and Central Asia, 1 in 4 persons will be 60 years or 

older. The number of older adults in Indonesia will continue 

to increase, with a population explosion projected at 414% 

from 1990 to 2025. Indonesia was ranked 4th, after China, 
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Abstract

Background: Inappropriate prescribing may lead to medication errors among older adults. Pharmacists can curb the 
occurrences of these errors by conducting medication reviews. Screening Tool of Older Person’s Prescriptions (STOPP) 
or Screening Tool to Alert doctors to Right Treatments (START) may curb the incidence of adverse drug reactions and 
improve medication appropriateness by providing guides about when particular types of medications should be started 
or stopped. Objective: This study aimed to evaluate the use of STOPP/START to improve the Adapted Medication 
Appropriateness Index (MAI), to reduce the risk of ADRs (GerontoNet score), and length of stay (LOS). Setting:

Geriatric Inpatient Ward, Sanglah General Hospital, Bali, Indonesia. Method: A non-randomized controlled trial was 
conducted in older adults (>60 years) who were selected consecutively from inpatient units in a tertiary hospital in Bali, 
Indonesia. The intervention group received medication reviews by pharmacists in collaboration with physicians to assess 
its appropriateness with STOPP/START criteria on admission and during their stay at the hospital. The control group 
obtained standard care. Main Outcome Measures: The outcomes were measured using the Adapted MAI, GerontoNet 
Score, and LOS. Results: Thirty patients in the intervention group and 33 patients in the control group were included 
in this study. The adapted MAI was 2.97 (2.25) and 9.94 (6.14) with P < .001. The GerontoNet score was 3.33 (2.28) and 
5.18 (2.10) with P = .003, LOS was 7.63 (3.00) days and 14.18 (9.97) days with P = .011, respectively. Conclusion: The use 
of STOPP/START as a tool for medication review improved medication appropriateness and reduced ADR risk and LOS.
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India, and the United States, as it has the most populated 

older adults (around 6% of 267 million people).2

Older adults often suffer from multiple chronic diseases 

that need multiple medications. They experience changes in 

pharmacokinetics and pharmacodynamics due to the physi-

ological aging process and become susceptible to drug-

related problems such as drug interactions, adverse drug 

reactions, poor compliance, and inappropriate medication.3-9 

Inappropriate medication can cause medication error, which 

is mostly preventable10-13 by a collaborative healthcare 

team’s medication review.14-16

Medication reviews reduce not only the number of medi-

cation errors but also increases patient satisfaction and treat-

ment outcomes.17 In older adults, medication errors occur at 

different phases of care (prescribing, dispensing, and admin-

istration) at a hospital or in a community setting.13,16 Older 

adults need thorough monitoring and seamless care related to 

their physiological changes and susceptibility to chronic dis-

eases.15,18,19 Prescribing errors can trigger other errors. 

Inappropriate Prescribing (IP) is one of the errors triggered 

by prescribing errors and is considered a severe problem in 

the pharmacotherapy of older adults, such as adverse drug 

events (ADEs).20 ADEs may increase healthcare costs, length 

of stay (LOS), or hospital readmission.21,22 Pharmacists can 

play essential roles in the medication reviews.23-25

STOPP/START, Beers criteria, and the Systematic Tool to 

Reduce Inappropriate Prescribing (STRIP) are examples of 

tools for medication reviews in older adults. The STOPP/

START criteria are more useful to detect potentially inap-

propriate medication (PIM) in the hospital setting.26-28 

Meanwhile, Beers criteria are more suitable for home care or 

outpatient settings.28 The STRIP is a better fit for medication 

reviews in a primary care setting.29

Although often used in different contexts, there are several 

disadvantages to Beers’ criteria. First, Beers criteria lacked 

data on the prevention of ADEs or costs.26,27,30,31 Second, for 

acute hospital care, STOPP criteria can detect 35% of poten-

tially inappropriate medication (PIM), where a third is related 

to ADEs. Beers can only detect 25% PIM, where a quarter 

is related to ADEs. Data showed that the STOPP criteria 

detected ADEs that contribute to acute hospitalization in 

older adults 2.8 times more than the Beers criteria.22 Third, 

in the daily clinical practice of Indonesia, where this study 

took place, more than 50% of drugs in the Beers’ criteria 

are not available, such as trimethobenzamide, metaxalone, 

amphetamine, methocarbamol, cyclobenzaprine, xaprozin, 

carisoprodol, and thioridazine.

The STOPP/START criteria are developed based on ther-

apeutic evidence in older adults. Medication reviews with 

STOPP/START improved rational drug use, prevent adverse 

drug events, and improve health outcome of older adults.27 

STOPP/START criteria have been used in several hospital 

settings for older adults with chronic kidney diseases,32 

cardiac diseases,33 diabetes,34 psychiatric disorders,35,36 or 

multiple myeloma.37 Medication review with STOPP/

START can minimize potential prescribing omissions 

(PPOs),32,34 drug-related problems (DRPs), and potentially 

inappropriate medications (PIMs).33,34 In the psychiatric set-

ting, STOPP/START criteria reduce adverse drug reaction of 

anticholinergics, benzodiazepines, antipsychotics, and opi-

oids through deprescribing.35,36

Nevertheless, there are some gaps in the current evidence 

of the implementation of STOPP/START. Most studies on 

STOPP/START assessed the prescribing quality and num-

bers of the drug-related problem. Only a few of them also 

reported patient-related outcomes. There are 4 randomized 

clinical trials included in a meta-analysis, only 2 out of 4 

measured patient’s length of stay as their secondary outcome, 

and only one study reported the incidence of selected geriat-

ric syndromes.37 In Indonesia, where our study took place, 

evidence on STOPP/START was limited. We found only 2 

studies on STOPP/START from 2 hospitals in East Java38 

and South Sumatera.39

Another gap is that most studies reported that the medica-

tion reviews were not conducted collaboratively between 

pharmacists and physicians. In most studies, pharmacists 

performed the reviews as a single profession and communi-

cated the results to the physicians.37 In one study, STOPP/

START criteria were applied by a physician without the 

involvement of pharmacists.37

Our study aimed to evaluate the effectiveness of STOPP/

START as a guide for medication review STOPP/START cri-

teria in an inpatient geriatric care service in Indonesia. The 

criteria were implemented in a collaborative geriatric team 

consisting of physicians and pharmacists. We evaluated the 

adapted Medication Appropriateness Index (MAI), the risk 

of ADR (GerontoNet score), and the length of stay (LOS) as 

the outcomes. This study took place in Indonesia, where evi-

dence on STOPP/START was limited. The implementation 

of STOPP/START criteria is needed because the published 

clinical practice guidelines usually accommodate recom-

mendations for an adult patient, not specific for geriatric.

Method

Study Context

This study was conducted at a 700-bed tertiary care accred-

ited hospital, Sanglah General Hospital, Denpasar, Bali. The 

regulation in this hospital stated that the standard care of 

older adults (>60 years) with 2 or more degenerative chronic 

diseases and geriatric syndromes were cared for by the 

geriatric team. This standard care aimed to provide holistic 

service involving an interprofessional collaborative team 

consisting of geriatric specialists, pharmacists, nutritionists, 

physiotherapists, and other consulting physicians. As a part 

of a collaborative geriatric team, the pharmacists perform 

medication review.
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Study Design

This study was a non-randomized controlled trial. The inter-

vention group received medication reviews using STOPP/

START criteria, while the control group received standard 

care.

In the intervention group, the pharmacist and the physi-

cians applied the STOPP/START criteria in a collaborative 

fashion. The pharmacists took the patient’s medication history 

and clinical information, assessed medication appropriateness 

and potential adverse drug risks, and discussed them with the 

geriatricians. This medication review is categorized as a type 3 

review by The Pharmaceutical Care Network Europe.40

The primary outcome measure of this study was adapted 

Medication Appropriateness Index (MAI); the secondary 

outcomes were GerontoNet ADR risk score and the length of 

stay (LOS).

The group allocation was based on the different wards: 

one ward for the intervention group and another for the con-

trol group. As each ward had different teams of health pro-

fessionals, contaminations between groups could be averted. 

Prior to this study, one of the researchers (MH) introduced 

STOPP/START to the team members in the intervention 

group’s ward. The STOPP criteria consist of 65 recommen-

dations to avoid prescribing potentially inappropriate drugs; 

while the START criteria consist of 22 recommendations to 

prescribe drug therapy related to their system organ disor-

ders41,42 (Supplemental Appendix 1). One pharmacist for 

each ward was assigned to conduct medication reviews. The 

physicians in group interventions have agreed to discuss the 

pharmacist’s recommendations based on the medication 

review. The team in the control group, from the other ward, 

was not aware of STOPP/START medication review. Thus, 

they used drug use guidelines for adults.

Study Participants

This study population was older adults who were admitted to 

Sanglah General Hospital, Denpasar. Subjects were selected 

consecutively according to the following criteria. The inclu-

sion criteria were older adults (>60 years old) who were 

hospitalized with a non-emergency degenerative disease or 

non-acute infection sepsis diagnosis, received polypharmacy 

(with 5-7 drugs),30,31 and used national or district health 

financing coverage. The exclusion criteria were patients 

admitted to hospital for chemotherapy or laboratory exami-

nations, or patients who had severe conditions, that is, termi-

nal illness or vegetative conditions. The dropout criteria 

were a patient’s death during hospital admission, patients’ 

withdrawal from the study, or discontinuation of care due to 

self-discharge or referral to other healthcare facilities. For a 

small effect size (0.2), a trial with 90% power, and 2-sided 

5% significance, a minimum of 25 samples per treatment 

arm were required.42,43

Data Collection

The data of the patients were recorded in a case report form 

(CRF) throughout their stay in the hospital (from admission 

until discharge). The medication review was drawn from 

medication history, patient information, and clinical infor-

mation. The outcome measurements were adapted Medication 

Appropriateness Index (MAI), GerontoNet ADR risk score, 

and length of stay (LOS).

Adapted MAI was assessed from the CRF. The original 

MAI consisted of 10 items with the scale of 1 through 3.44 

The recently validated and adapted MAI consists of 8 cri-

teria of therapeutic indications, drug selection, dose, route 

of administration, drug interactions, drug-disease interac-

tions, duration of therapy, and undesirable drug reactions/

adverse drug reaction (ADR) with a maximum value of 

16 per drug item (Supplemental Appendix 2).45 Incorrect 

doses, potential drug interactions, drug interactions possi-

bility with clinical conditions, and potential adverse drug 

reactions were scored 2. The incorrect routes and duration 

of therapy were scored 1. Appropriateness in all 8 criteria 

was scored 0. The MAI assessment was conducted accord-

ing to Internal Medicine Diagnosis and Therapeutic 

Guidelines at Sanglah Hospital, the clinical pathway at 

Sanglah Hospital, Geriatric Dosage Handbook, and British 

National Formulary.

The GerontoNet score was an assessment of the ADR risk 

in the older adults consisting of the number of drugs, the pre-

vious ADR experienced, presence of heart failure, liver dis-

ease, presence of 4 or more comorbidities, and presence of 

kidney failure.46 Data for The GerontoNet score assessment 

was taken from the case report form (CRF). The data of 

patients’ length of stay (LOS) were also recorded from the 

medical record.

Before the data collection, we ensured inter-rater reliabil-

ity for the assessment of MAI and GerontoNet score. We 

aimed for a good agreement of the Kappa value >0.6. For the 

MAI assessment, we measured the Kappa agreement by com-

paring 2 pharmacists and 2 doctors. The MAI inter-rater reli-

ability test showed good agreement between pharmacists 

(Kappa 0.868), and moderate agreement between pharmacists 

and doctors (Kappa 0.747 and 0.620). For the GerontoNet 

score, the Kappa agreement was obtained by comparing the 

assessment of the 3 pharmacists with the Kappa of 0.630 and 

0.759, showing moderate agreement.

Data Analysis

These outcome variables (MAI, GerontoNet ADR risk score, 

LOS) were drawn from case report form (CRF) and assessed 

by 2 pharmacists who had been previously trained in clinical 

pharmacy. An independent party removed patient identity 

and group allocation information. Thus, both assessors were 

not aware of the group allocation.
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The outcome measure in this study, that is, adapted MAI, 

GerontoNet score, and LOS were analyzed with independent 

t-test or Mann-Whitney test, if the data were not normally 

distributed. Categorical data were analyzed with the chi-

square test.

Ethical Consideration

The ethical clearance of the study (No. 678/UN.14.2/

Litbang/2013) was granted by the independent ethical com-

mittee. The study was approved by the hospital director board 

and in concordance with the Indonesian Law for the Protection 

of Personal Data and the Declaration of Helsinki. Information 

were provided to the participants before they agreed to join 

the study and signed the informed consent forms. Participants 

are free to withdraw their participation throughout the study 

period. To ensure confidentiality, patients’ identities were 

removed from the analysis and the reports.

Results

There are 144 elderly patients in the 3 months of study periods. 

One hundred and forty-four older patients were transferred 

from the emergency unit to the inpatient ward. Only 63 

patients met the inclusion criteria: 30 patients in the interven-

tion group and 33 other patients in the control group. All 

patients were followed up until each of them was discharged. 

None of them dropped out of the study. The flow of the par-

ticipant is presented in Figure 1.

The characteristics of the subjects are presented in Table 1. 

In this study, all patients were non-emergency cases; nor an 

acute state of any comorbidities, including acute infection(s). 

The mean age of the subjects in the intervention group was 

significantly higher than one in the control group. Gender, 

number of co-morbidity, and the number of polypharmacy 

were comparable in both groups. More than 30% of the 

patients had cardiovascular disease, respiratory disease, or 

renal impairment. Sixteen percent of patients had 7 drugs 

during their stay at the hospital.

The baseline MAI differences between the intervention 

3.30 (2.09) and the control group 3.27 (2.50) were not statis-

tically significant (P > .05). Whereas the MAI assessment of 

the patient at the time of discharge differed significantly 

between the two groups: 2.97 (2.25) in the intervention group 

and 9.94 (6.14) in the control group (Table 2). Within 

3 months, there were 43 recommendations for STOPP crite-

ria and 49 recommendations for START criteria (Table 3). As 

agreed, physicians in the intervention groups discussed and 

Assessed for eligibility
(n=114)

Included (n=63)

Excluded (n=81)
Not mee�ng inclusion criteria (n=81)
Refused to par�cipate (n=0)

Alloca�on

Death (n=0)
Excluded due to other drop out 
reason (n=0)

Allocated to interven�on  (n=30) Allocated to control  (n=33)

Death (n=0)
Excluded due to other drop out 
reason (n=0)

Follow-up

Analysis

Analysed  (n=33)Analysed  (n=30)

Enrolment

Figure 1. Participant flow diagram.



672 Hospital Pharmacy 56(6) 

accepted pharmacists’ recommendations in the intervention 

group; the prescribers in the intervention group accepted the 

pharmacist recommendation. Forty-four percent (19/43) of 

accepted STOPP recommendations were stopping the use of 

calcium channel blockers in a patient with chronic constipa-

tion (10/43) and substitute systemic corticosteroids with an 

inhaled corticosteroid in COPD patients (9/43). There were 

10 out of 49 accepted START recommendations to initiate 

aspirin or clopidogrel in patients with atherosclerotic coro-

nary and sinus rhythm.

There was also a significant difference in the GerontoNet 

score of the two groups at the time of discharge: 3.33 

(2.28) in the intervention group and 5.18 (2.10) in the con-

trol group (the higher score indicates a higher risk of ADR 

as shown in (Table 2). The length of stay of the patient 

admitted in the study period is 14.2 (10.0) days (control 

group), longer than the length of stay of patients in the 

intervention group 7.6 (3.0) days (Table 2). The ADR 

occurrence in the control group is higher than one in the 

intervention group (Table 4).

Discussion

The prevalence of potentially inappropriate medication 

(PIM) prescribed in older adults is high.47,48 The older adults, 

frequently with multiple comorbidities, obtain prescriptions 

from multiple physicians. Consequently, this polypharmacy 

leads to more harms than benefits that may require further 

hospital admission.49

Hospital pharmacy practice for clinical pharmacy services 

includes medication review50,51 and the pharmacists should 

provide an evidenced-based therapeutic recommendation for 

the health care team. In Indonesia, a pharmacist-led medica-

tion review process is the standard care of pharmaceutical 

services,52 but the implementation varied across hospitals. 

For older adults, the pharmacists use STOPP/START criteria 

as a guideline to stop or start medication. This study showed 

that the use of STOPP/START criteria offered several benefi-

cial outcomes, such as increasing medication appropriate-

ness, minimizing adverse drug events, and decreasing the 

length of stay. Besides medication appropriateness review 

during the patient stay at the hospital, the clinical pharmacy 

role should expand to reconciliation medication on admis-

sion and discharge.

Our study showed that the use of STOPP/START could 

improve the MAI during hospital treatment. The result was 

consistent with other studies on medication review using 

STOPP/START.28,37,41,44 One study of the medication review 

effectiveness (using STOPP/START) on MAI showed an 

improved MAI score of up to 2.8 (95% CI 2.2-3.8) in the 

intervention group with the absolute risk reduction of 35.7% 

(95% CI 26.3-44.9).51

Onder et al in Italy validated the GerontoNet score as a tool 

to assess ADR risk in older adults. The number of drugs and 

Table 1. Patient Characteristics.

Characteristic
Intervention group

(N = 30)
Control group

(N = 33) P value

Age (mean)a 72.5 (9.2) 67.8 (4.8) .01
Gender .12
 Male 17 (56.7%) 25 (75.8%)  
 Female 13 (43.3%) 8 (24.2%)  
Comorbidity
 Cardiovascular disease 13 (43.3%) 22 (66.7%)  
 Neurological disorders 3 (10%) 4 (12.1%)  
 Gastrointestinal disorders 12 (40%) 7 (21.2%)  
 Respiratory diseases 14 (46.7%) 10 (30.3%)  
 Musculoskeletal disorders 2 (6.7%) 1 (3.0%)  
 Endocrine diseases 9 (30%) 8 (24.2%)  
 Renal impairment 9 (30%) 11 (33.3%)  
 Urogenital diseases 2 (6.7%) 6 (18.2%)  
 Liver impairment 2 (6.7%) 0 (0%)  
Number of comorbid per patient
 1 5 (16.7%) 8 (24.2%) .76
 2 16 (53.3%) 16 (48.5%)  
 ≥3 9 (30%) 9 (27.3%)  
Polypharmacy (number of medication)
 5 18 (60%) 22 (66.7%) .85
 6 7 (23.3%) 6 (18.2%)  
 7 5 (16.7%) 5 (15.2%)  

aAge was reported in mean (SD).
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previous ADR events history was the strongest predictors of 

subsequent ADR, followed by heart failure, liver disease, 4 or 

more comorbidities, and kidney failure. The Gerontonet score 

in the Onder et al study showed that the receiver operating 

characteristic (ROC) curve for predicting ADR risk is 0.71 

(95% CI, 0.68-0.73).46 Our study proved that medication 

review with STOPP/START could improve the GerontoNet 

score associated with an increased risk of occurrence ADR in 

older adults during hospital admission. The number of partici-

pants who experienced ADR in the control group was almost 4 

times the same as in the intervention group.

The length of stays of inpatient in the hospital was varied, 

related to any factor, such as transfer and discharge delay time, 

the number of diagnosis and severity, the number of adverse 

Table 3. STOPP and START Recommendation.

STOPP recommendation (Na = 30) START recommendation (Na = 30)

Total (n) 33 Total (n) 47

A. Cardiovascular system 17 A. Cardiovascular system 27
   A01 1  A02 1
   A02 1  A03 8
   A03 1  A04 6
   A04 1  A05 3
   A08 10  A06 3
   A12 2  A07 2
   A17 1  A08 2
B. Central nervous system (B02) 2 B. Central nervous system 5
  B01 2
  B02 3
C. Gastrointestinal system (C05) 1 C. Gastrointestinal system 0
D. Respiratory system (D02) 6 D. Respiratory system (D01) 2
E.  Musculoskeletal system 4 E. Musculoskeletal system 4
   E01 1  E02 1
   E02 3  E03 3
F.  Urogenital system 0 F. Endocrine system 11
  F01 4
  F02 3
  F03 1
  F04 3
G. Endocrine system (G02) 1  
H.  Drugs that adversely affect those prone to falls 2  
   H01 1  
   H03 1  

aN was the number of patients in the intervention group.

Table 2. The Improvement Outcome From Admission to Discharge.

Variables Intervention group (N = 30) Control group (N = 33) P value

Medication Appropriateness Index score (mean) <.001
 Before intervention 3.3 (2.1) 3.3 (2.5)  
 After intervention 3.0 (2.3) 9.9 (6.1)  
GerontoNet score (mean) 3.3 (2.3) 5.2 (2.1) .003
 0-2 13 (43.3%) 4 (12.1%)  
 3-5 11 (36.7%) 13 (39.4%)  
 >5 6 (20.0%) 16 (48.5%)  
Length of stay (mean) 7.6 days (3.0) 14.2 days (10.0) .011
 0-7 17 (56.7%) 13 (39.4%)  
 8-14 12 (40.0%) 8 (24.2%)  
 15-21 1 (3.3%) 3 (9.1%)  
 >21 0 (0%) 9 (27.3%)  
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drug event, including the insurance type.53 Our study showed 

that the average LOS in the control group (14.2 ± 10.0 days) 

was longer than the intervention group (7.6 ± 3.0 days), with 

the mean LOS difference of 6.55 days. A descriptive and 

exploratory analysis from a database of (53 965) patients 

admitted to a tertiary general university hospital in South 

Korea showed that the patients’ median length of hospital stay 

was 9 days for geriatric center admissions.53 In Vetrano et al 

study, average LOS in patients admitted through elective 

admission was 12.0 (6.7) days.54 LOS is an outcome related to 

hospitalization costs.55 Research showed that every 1-day 

reduction in LOS could save about 3% of the total hospital 

costs.56 Reduction in length of hospital stay (LOS) is a poten-

tial strategy to optimize resource consumption and reduce 

health care costs. Nevertheless LOS can be influenced by 

other factors other than comorbidity and polypharmacy, such 

as the frequency of adverse drug events.57 The ADE occur-

rence in the control group was significantly higher than in the 

intervention group, and therefore, it might have contributed to 

the difference of LOS between groups.

The education for pharmacists and physicians regarding 

the implementation of the STOPP/START criteria for medi-

cation review for all older adults is essential and urgent.58 

The use of STOPP/START should also be supported by inter-

professional collaboration in the geriatric team to positively 

impact professional satisfaction, patient satisfaction, health 

care quality, and patient outcome.59 The prescribers in the 

intervention group followed all the recommendations 

because there is an agreement before the study. In a real set-

ting, the accepted rate may vary. The sound collaboration 

and intensive discussions between the pharmacists and the 

physicians may improve this acceptance rate.

Study Limitations

This study has several limitations. First, randomization was 

not conducted because the patient allocation was based on 

admission to the ward. This approach was selected to mask 

the intervention and to ensure that the healthcare team in 

the control group were not aware of the implementation of 

STOPP/START criteria. We minimized confounding by 

applying the inclusion and exclusion criteria to ensure that 

both groups were comparable. Unfortunately, patients in 

intervention groups were significantly older than one in con-

trol groups. When patients were getting older, they were 

more susceptible to comorbidities and polypharmacy.3,4,8,9 

Consequently, we might expect a worse health outcome in 

the intervention groups. Contradictory, our studies showed 

that the adapted MAI, GerontoNet, and LOS in the interven-

tion group were better than the control group.

Second, the descriptive data showed differences between 

groups in the type of comorbidities. For example, the percent-

age of patients with cardiovascular diseases in the control 

group was higher than the intervention groups, while the 

percentage of patients with respiratory diseases and gastro-

intestinal disorders were higher in the intervention groups. 

Nevertheless, the overall number of comorbidities and poly-

pharmacy was not significantly different. There are 63 

patients; every patient had 1 to 5 comorbidities that may inter-

play to influence the health outcomes. Studies showed that 

the strongest predictor of LOS among older adults was poly-

pharmacy. Other predictors reported in different studies were 

pressure ulcers, cerebrovascular disease, and dementia.54

Third, we calculated our sample based on the MAI, as 

the primary outcome. We did not power our study to the 

GerontoNet score and LOS. Many variables are influencing 

the length of stay. Further research with a larger sample size to 

minimize the uncertainty of the length of stay result is needed.

Finally, we selected patients consecutively in 3 months in 

a single hospital in Bali, Indonesia. Thus, the result of the 

sample represented the target population, which might be 

homogeneous in the term of culture, within the study period. 

Further study for a more extended period is needed to avoid 

potential seasonal variation60 or to explore the possibility of 

generalization in other population or cultural contexts.

Conclusion

Medication review with STOPP/START criteria can improve 

the adapted Medication Appropriateness Index and reducet 

Table 4. Adverse Drug Event.

Intervention group
(N = 30)

Control group
(N = 33) P value

Total (n) 3 13 .017
 Cough 0 (0%) 1 (3.0%)  
 Blood pressure increase 

>20 mm Hg
1 (3.3%) 3 (9.1%)  

 Blood pressure <100 mm Hg 0 (0%) 1 (3.0%)  
 Gastrointestinal bleeding 0 (0%) 2 (6.1%)  
 Hyperkalemia 1 (3.3%) 2 (6.1%)  
 Hypokalemia 0 (0%) 2 (6.1%)  
 Hypersensitivity 2 (6.7%) 0 (0%)  
 Constipation 0 (0%) 2 (6.1%)  
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ADR risks and the length of stay. There is a need to introduce 

STOPP/START criteria to pharmacists and physicians 

through continuing educational support. A better collabora-

tion of pharmacists and physicians in the clinical practice is 

essential to improve the quality of daily care for older adults.
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