Therapeutics and Clinical Risk Management

Dovepress
open access to scientific and medical research

O r i g i n a l R e s e a rc h

Therapeutics and Clinical Risk Management downloaded from https://www.dovepress.com/ by 3.235.11.178 on 25-Feb-2021
For personal use only.

Open Access Full Text Article

The impact of a combined intervention
program: an educational and clinical pharmacist’s
intervention to improve prescribing pattern in
hospitalized geriatric patients at King Abdulaziz
Medical City in Riyadh, Saudi Arabia
This article was published in the following Dove Press journal:
Therapeutics and Clinical Risk Management

Muath Fahmi Najjar 1,2
Syed Azhar Syed Sulaiman 2
Majed Al Jeraisy 1
Hashim Balubaid 3
King Abdullah International Medical
Research Centre, King Saud bin
Abdulaziz University for Health
Science, College of Pharmacy, King
Abdulaziz Medical City, Ministry of
National Guard-Health Affairs, Riyadh,
Saudi Arabia; 2Pharmaceutical Sciences
School, Clinical Pharmacy Discipline,
Universiti Sains Malaysia, Penang,
Malaysia; 3King Abdullah International
Medical Research Centre, King Saud
bin Abdulaziz University for Health
Science, College of Medicine, King
Abdulaziz Medical City, Ministry of
National Guard-Health Affairs, Riyadh,
Saudi Arabia
1

Background: There is a difference between evidence-based guidelines for geriatric patients
and clinical practice of physicians. Prescribing potentially inappropriate medications (PIMs)
can be attributed to the fact that many physicians are not aware of PIMs usage.
Aim: The aim of this study was to assess the effectiveness of a combined intervention program
comprising an educational and clinical pharmacist intervention to reduce the incidence of PIMs
among hospitalized geriatric patients.
Methods: This was a prospective pre-test versus post-test design study. The screening tool of
older persons’ prescriptions, 2nd version, and 2015 American Geriatric Society Beers’ criteria
were used to assess the appropriateness of medications prescribed for geriatric inpatients. The
study was carried out in the medical wards of the Department of Medicine at King Abdulaziz
Medical City in Riyadh, Saudi Arabia.
Results: Four hundred geriatric patients were enrolled in the study: 200 in a pre-intervention
group (control) and 200 in the intervention group. After the combined intervention, the incidence rate of PIMs decreased significantly from 61% to 29.5% ( p,0.001). Out of 317 recommendations given by the clinical pharmacist, the physicians accepted a total of 196 (61.83%)
recommendations. The most common PIMs to avoid regardless of diagnosis of geriatric patients
before interventions were first-generation antihistamines (46%), sliding scale insulin (18.5%),
antipsychotics (6.5%), benzodiazepines (9.5%), and antiarrhythmic drugs (15%).
Conclusion: Using a combined intervention program that comprises an educational intervention of updated evidence-based guidelines and clinical pharmacist intervention would add a
significant value to improve prescribing patterns in hospitalized geriatric patients.
Keywords: education, inappropriate, medication, elderly, Beers criteria, STOPP criteria
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Geriatric patients’ health care is complex due to the physiological, pathological, and
psychological changes that increase with advancing age. Both the pharmacokinetics
and pharmacodynamics of most drugs can become altered in the geriatric population,
and this may contribute to adverse health outcomes. Inappropriate prescribing for geriatric patients remains a serious and continuing challenge to the health care system in
most developed and developing countries. Therefore, the assessment of prescribing for
geriatric patients is crucial to identify potentially inappropriate prescribing.1 The term
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potentially inappropriate medications (PIMs) refer to highrisk medications used by the geriatric population. According
to the 2015 American Geriatric Society (AGS) Beers criteria,
appropriate prescribing by avoiding PIMs can improve geriatric care. PIMs, as listed in the Beers criteria, have been widely
used by researchers over the past 25 years in geriatric patients
as an interventional tool for health care providers to improve
their prescribing patterns.2 Unfortunately, some PIMs that
should be avoided in geriatric patients were not included in
the AGS 2015 Beers’ criteria. Therefore, the screening tool
of older persons’ prescriptions (STOPP) criteria were developed to address some of these concerns. The STOPP criteria
are based on an up-to-date literature review and consensus
validation among a European panel of experts.
The STOPP cites 80 medications to be avoided, including
drug–disease interactions and drug–drug interactions (DDIs),
because they either lack efficacy or pose an unnecessarily
high risk to geriatric patients when other safer alternatives
are available.3 The high prevalence rate of PIMs can be
attributed to the fact that many physicians are not aware of
PIMs problems. There is a need to improve physicians’ and
pharmacists’ knowledge of drug therapy in geriatric patients
to improve the performance of health care system and serve
people using the system.4 Pharmaceutical care may offer a
promising strategy to improve the prescribing practice of
physicians. Pharmacist-initiated interventions consist of a
comprehensive evaluation of patients’ medication profiles
for achieving optimal treatment by avoiding inappropriate
medication selection, inappropriate dose or dosage form,
disease–drug interactions, and potential DDIs.5 Clinical
pharmacists can play an important role in detecting PIMs and
recommending appropriate use of alternative medications to
avoid adverse outcomes of inappropriate prescribing among
geriatric patients.6
A persistent lack of geriatric physicians and geriatric
pharmacists is the major concern not only in Saudi Arabia
but also in most of the developing and developed countries.
This shortage may lead to several medical problems in
prescribing among geriatric patients.7 Also, using single
intervention aimed at physicians might be less effective in
reducing PIMs.8 Combined intervention is more effective
in minimizing PIMs prescribing among geriatric patients.9
There is an overuse of PIMs in geriatric patients in Saudi
Arabia due to lack of knowledge on the part of the physicians
and clinical pharmacists.10 Hence, the study hypothesized
that educational and clinical pharmacists’ interventions
will reduce the incidence rate of PIMs among hospitalized
geriatric patients. The main objective of this study was to
assess the effectiveness of combined educational and clinical
558
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pharmacists’ interventions on the incidence rate of PIMs
among geriatric patients in the inpatient setting, based on
the STOPP and Beers criteria.

Methods
Our study adopted an interventional methodology pre-test
versus post-test design to evaluate the efficacy of a combined
intervention to prevent PIMs use among hospitalized geriatric
patients. The intervention in the current study consisted of
two components: an educational and a clinical pharmacist
intervention. This study was approved under protocol
number SP 14/152 by the Institutional Review Board of
King Abdulaziz Medical City (KAMC). Only physicians
who agreed to sign the consent for participation in the study
were enrolled in the study. Informed consent from patients
was waived by the institutional review board. For the second
phase, the informed consent of patients has been waived since
the objective of this study was to minimize the risk of prescribing PIMs among geriatric patients. It is a routine clinical
practice of clinical pharmacist to provide physicians their
recommendations based on evidence-based guidelines. Also,
there was no communication with patients and no follow-up
visits were required once the patients were discharged.
Anonymous data have been collected from the patients by the
clinical research coordinator. The main outcome of this study
was the change in the incidence rate of PIMs, as measured
in the pre-intervention and the intervention groups. Based
on the literature, the average of incidence rate of PIMs was
50% and the researchers were hoping to be able to decrease
this to half after the combined intervention.2,11 Using an
alpha of 0.05 and a power of 80%, the estimated number of
geriatric inpatients to be included was 384. A random sample
of 400 hospitalized geriatric patients who met the inclusion
criteria was enrolled to serve as a pre-intervention group
(200 patients) and an interventional group (200 patients).
The pre-intervention phase was carried out to gather and
review baseline data about the current prescribing pattern of
PIMs for geriatric inpatients. In the pre-intervention phase, a
prospective audit was performed on data obtained from the
Hospital Information System at KAMC to identify PIMs
among geriatric inpatients.
The second phase was an educational program consisting
of one-hour, weekly educational lectures for one month in the
Department of Medicine. The educational sessions are part of
the continuing medical education (CME) program accredited
by the Saudi Committee of Health Sciences to help health
care practitioners to update their knowledge in the form of
educational grand rounds. It is a weekly grand round lectures
carried out by the head of geriatric medicine and two clinical
Therapeutics and Clinical Risk Management 2018:14
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pharmacists. Lectures involved the updated lists of STOPP
and Beers criteria. The handbook designed for the study was
distributed to the physicians at the end of the seminars. The
third phase was the collaboration between clinical pharmacists and the prescribers who aimed to utilize the STOPP and
Beers criteria to optimize prescribing among hospitalized
geriatric patients. The clinical pharmacists offered all possible interventions that might prevent PIM prescribing; the
interventions included auditing of the physicians orders and
providing feedback and recommendations during medical
rounds, reminders, and discussions with physicians. The
interventions and recommendations were made by three
clinical pharmacists working in the medical wards in KAMC
hospital. The clinical pharmacists were trained before starting the current phase using the updated 2015 AGS Beers
and 2014 STOPP criteria. The daily responsibilities of the
clinical pharmacists started with screening the hospitalized geriatric patients by means of the hospital information
electronic system to identify patients who met the inclusion
criteria. Geriatric patients who were 65 years old and above
and admitted to the medical wards for more than 24 hours
were enrolled in the study except those admitted for elective
surgery. Then, patients were identified who were receiving
PIMs based on the STOPP and Beers criteria. Finally, the
pharmacists recommended appropriate and safe medications,
medications dosage adjustment, or withdrawal of PIMs that
were better avoided in geriatric inpatients. The study was
conducted from January 2015 to July 2016. To facilitate the

clinical pharmacists’ interventions, the authors of the study
developed a pocket-sized handbook, “Handbook of PIMs
Use Among Geriatric Patients®”, as an intervention tool
based on the updated guidelines on prescribing appropriate
medications in hospitalized geriatric patients. This tool was
tailored to the drugs available in the formulary of KAMC
Hospital. The purpose of the handbook was to save physicians’ time during clinical ward rounds and to improve their
prescribing decisions. The study’s investigator compiled the
data of PIMs based on STOPP and Beers criteria only.

Results
Four hundred geriatric patients were enrolled in the study:
200 in a pre-intervention group (control) and 200 in the
intervention group. After the combined intervention, the
incidence rate of PIMs decreased significantly from 61%
to 29.5% ( p,0.001). In general, all sociodemographic
characteristics of geriatric patients, such as age, ethnicity,
weight, smoking and alcohol consumption and family caregiver, did not significantly influence the PIMs rate before
and after the clinical pharmacists’ intervention. Similarly,
there was no significant difference with respect to Charlson
age-comorbidity index, frailty, activities of daily living,
and polymorbidity ($4 diseases) before the baseline of the
study. The highest percentage of chronic diseases observed
was hypertension, diabetes mellitus, ischemic heart disease,
heart failure, stroke, and chronic renal failure (Table 1).
The total number of medications prescribed among the

Table 1 Comparison of sociodemographic characteristics of the geriatric inpatients (n=400) between pre-intervention and intervention
groups during hospitalization
Patients’
characteristics

Category

Pre-intervention
n=200
n (%)

Intervention
n=200
n (%)

p-value*

Age (years)

,75
75–84
$85
Male
Arab
Overweight
Smoker
Drinker
Spouse
Independent
.5
Yes
Yes
$4 diseases
Hypertension
DM

107 (53.5)
58 (29.0)
35 (17.5)
88 (44.0)
187 (93.5)
134 (33.5)
53 (26.5)
4 (2.0)
124 (62.0)
133 (66.5)
159 (79.5)
61 (30.5)
190 (95)
109 (54.5)
171 (85.5)
121 (60.5)

96 (480)
64 (32.0)
40 (20.0)
95 (47.5)
175 (87.5)
126 (31.5)
46 (23.0)
7 (3.5)
126 (63.0)
120 (60.0)
146 (73.0)
67 (33.5)
152 (76)
95 (47.5)
164 (82.0)
111 (55.5)

0.542

Gender
Ethnicity
BMI (kg/m2)
Smoking status
Alcohol consumption
Family caregiver
ADL
CACI
Frailty
Polypharmacy
Polymorbidity
Comorbidities

0.482
0.122
0.665
0.417
0.359
0.631
0.060
0.127
0.520
,0.001
0.161
0.343
0.311

Note: *Chi-square test.
Abbreviations: BMI, body mass index; ADL, activities of daily living; CACI, Charlson age-comorbidity index; DM, diabetes mellitus.
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400 hospitalized geriatric patients was 2,842 medications.
The average number of prescribed medications received by
the patients before the combined intervention was 7.16±3.2,
with a range of 1–18 and a median of seven drugs, while
the average number of the prescribed medications at postintervention was 5.45±2.80, with a range of 1–12 and a
median of five drugs. The prevalence rates of polypharmacy
(concurrent use of five or more different prescription medications) during hospitalization and at discharge significantly
decreased in the intervention group ( p-value ,0.001),
whereas the prevalence rates of polypharmacy between
two groups at the time of admission was not significant
( p-value =0.472). The prescribers accepted 176 (89.8%)
interventions as recommended and 20 (10.2%) with some
modification. The most commonly accepted interventions
were 96 (48.9%) to change PIMs among geriatric inpatients to
safe alternatives. The majority of the recommendations were
to stop PIMs as listed in Beers criteria (31; 15.8%), followed
by to decrease dose (25; 12.7%), to stop STOPP criteria (21;
10.7%), to stop drug duplications (14; 7.1%), and to stop
DDIs (9; 4.6%). Most of the clinical pharmacists’ recommendations were accepted by the staff physicians (32.7%)
followed by consultants (24.5%). Neurologists accepted 49
(25.0%) and gastroenterologists accepted 36 (18.4%) of the
recommendations provided by clinical pharmacists. The most
common PIM medication classes to avoid based on Beers
criteria, regardless of the diagnosis of geriatric patients before
interventions, were antihistamines, diuretics, beta blockers,
calcium channel blockers, angiotensin converting enzyme
inhibitors, sliding scale insulins (SSIs), oral hypoglycemic
agents, anticoagulants, analgesics, and benzodiazepines
and antidepressants (Table 2). With regard to the PIMs and/
or medication classes to be avoided in geriatric patients
with a particular disease or syndrome, patients with heart
failure and receiving non-steroidal anti-inflammatory drugs
(NSAIDs), cyclooxygenase 2 (COX-2) inhibitors or calcium
channel blockers were the higher incidence rate (Table 3).
Table 4 includes the non-anti-infective PIMs that should be
avoided or have their dosage reduced to varying levels of
kidney function in geriatric inpatients (n=400) as per Beers
criteria at pre-intervention and intervention groups. Of the
200 geriatric patients in the pre-intervention group, 110
(55%) received PIMs as listed in STOPP criteria and the
incidence rate decreased to 31% patients after the combined
intervention ( p-value ,0.05). Of the 110 hospitalized geriatric patients, 81 patients (40.5%) in our study were taking $2
PIMs. Table 5 shows the list of PIM incidence rates based on
STOPP criteria before and after the combined intervention.
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Table 2 Potentially inappropriate medications to be avoided
regardless of diagnosis of geriatric patients (n=400) in pre-inter
vention and intervention groups based on 2015 Beers criteria
Organ system/
therapeutic
category/drug(s)

Pre-intervention
N=200
n (%)

Intervention
N=200
n (%)

p-value*

First-generation
antihistamines
Insulin, sliding scale
Antispasmodics
Alpha1 blockers
Alpha agonists
Antiarrhythmic
drugs (class Ia, Ic, III)
Digoxin
Tertiary TCAs
Antipsychotics
Barbiturates
Benzodiazepines
Antiparkinson agents
Sulfonylureas,
long-duration
Metoclopramide
Meperidine

32 (16.0)

9 (4.5)

,0.001

37 (18.5)
18 (9.0)
14 (7.0)
11 (5.5)
30 (15.0)

13 (6.5)
7 (3.5)
4 (2.0)
5 (2.05)
12 (6.0)

,0.001
0.023
0.016
0.201
0.003

11 (5.5)
13 (6.5)
13 (6.5)
13 (6.5)
19 (9.5)
7 (3.5)
31 (15.5)

9 (4.5)
4 (2.0)
7 (3.5)
4 (2.0)
6 (3.0)
3 (1.5)
14 (7.0)

0.646
0.026
0.169
0.044
0.007
0.338
0.007

29 (14.5)
11 (5.5)

11 (5.5)
8 (4.0)

0.003
0.638

Note: *Chi-square test.
Abbreviation: TCAs, tricyclic antidepressants.

Table 3 Potentially inappropriate medications and classes to be
avoided in geriatric patients with a particular diagnosis (n=400)
based on 2015 Beers criteria in pre-intervention and intervention
groups
Diagnosis/therapeutic Pre-intervention Intervention p-value*
category/drug(s)
n=200
n=200
n (%)
n (%)
Heart failure
• NSAIDs and COX-2
inhibitors
• CCB
Syncope
• Alpha blockers
• Tertiary TCAs
Chronic seizures
• Olanzapine
• Chlorpromazine
Delirium
• Benzodiazepines
• Sedative hypnotics
Dementia and cognitive
impairment
• Anticholinergics
• Benzodiazepines
• Antipsychotics
History of falls or
fractures
• Antipsychotics
• Benzodiazepines
TCAs/SSRIs

13 (6.5)

3 (1.5)

0.011

6 (3.0)

2 (1.0)

0.284

7 (3.5)

1 (0.5)

0.068

9 (4.5)

0 (0.0)

0.004

9 (4.5)

2 (1.0)

0.031

5 (2.5)

2 (1.0)

0.449

(Continued)
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Diagnosis/therapeutic Pre-intervention Intervention p-value*
category/drug(s)
n=200
n=200
n (%)
n (%)
Insomnia
• Pseudoephedrine
• Phenylephrine
stimulants
Parkinson’s disease
• First-generation
antihistamines
• Anticholinergics/
antispasmodics
• Antipsychotics
Chronic constipation
• Nondihydropyridine
CCB
• First-generation
antihistamines
• Antipsychotics
History of gastric or
duodenal ulcers
• Aspirin (.325 mg/day)
• Non-COX-2 selective
NSAIDs
Chronic kidney disease
(stages IV, V)
• NSAIDs
BPH
• Inhaled anticholinergic
agents
• Strong anticholinergic
drugs
Stress or mixed urinary
incontinence
Alpha blockers

7 (3.5)

6 (3.0)

1 (0.5)

4 (2.0)

Drug or drug class

Pre-intervention Intervention p-value*
n=200
n=200
n (%)
n (%)

ACE inhibitors
Angiotensin receptor
blockers
Amiodarone
Beta blockers
Calcium channel blockers
Centrally acting
antihypertensives
Digoxin
Loop diuretic
Spironolactone
Thiazide
Vasodilators
Anticoagulants
Aspirin
Clopidogrel
Enoxaparin
Heparin sodium
Warfarin
Anticholinergics
Antihistamines, first
generation
Benzodiazepines
Hypnotic Z-drugs
Levodopa
Neuroleptics
(antipsychotics)
Promethazine
Tricyclic antidepressants
Antispasmodics
Iron (oral)
Antacids (aluminum)
Proton pump inhibitor
Corticosteroids, systemic
Ipratropium, nebulized
Theophylline
Colchicine
Corticosteroids
NSAIDs
Opioids
Alpha blockers
Urinary antimuscarinic
Estrogens
Glyburide (glibenclamide)
Metformin
Thiazolidinediones

25 (12.5)
14 (7.0)

9 (4.5)
9 (4.5)

0.004
0.283

17 (8.5)
27 (13.5)
18 (9.0)
11 (5.5)

9 (4.5)
10 (5.0)
7 (3.5)
5 (205)

0.105
0.003
0.023
0.201

11 (5.5)
36 (18.0)
15 (7.5)
7 (3.5)
25 (12.5)
24 (12.0)
19 (9.5)
8 (4.0)
7 (3.5)
16 (8.0)
10 (5.0)
82 (41.0)
32 (16.0)

9 (4.5)
18 (9.0)
6 (3.0)
3 (1.5)
9 (4.5)
13 (6.5)
7 (3.5)
5 (2.5)
3 (1.5)
4 (2.0)
4 (2.0)
50 (25.0)
9 (4.5)

0.646
0.008
0.044
0.338
0.004
0.083
0.026
0.575
0.338
0.010
0.172
0.001
,0.001

19 (9.5)
5 (2.5)
7 (3.5)
13 (6.5)

6 (3.0)
3 (1.5)
3 (1.5)
7 (3.5)

0.007
0.724
0.338
0.169

5 (2.5)
13 (6.5)
5 (2.5)
21 (10.5)
5 (2.5)
13 (6.5)
20 (10.0)
18 (9.0)
2 (2.5)
9 (4.5)
20 (10.0)
18 (9.0)
11 (5.5)
14 (7.0)
6 (3.0)
5 (2.5)
31 (15.5)
5 (2.5)
3 (1.5)

1 (0.5)
4 (2.0)
0 (0.0)
6 (3.0)
2 (1.0)
6 (3.0)
13 (6.5)
6 (3.0)
3 (1.5)
4 (2.0)
13 (6.5)
7 (3.5)
8 (4.0)
4 (2.0)
3 (1.5)
2 (1.0)
14 (7.0)
1 (0.5)
1 (0.5)

0.215
0.026
0.061
0.003
0.449
0.100
0.203
0.033
0.424
0.159
0.203
0.023
0.638
0.016
0.503
0.449
0.007
0.215
0.623

0.068

0.751

13 (6.5)

5 (2.5)

0.044

11 (5.5)

3 (1.5)

0.053

9 (4.5)

3 (1.5)

0.140

8 (4.0)

1 (0.5)

0.037

6 (3.0)

3 (1.5)

0.503

Note: *Chi-square test.
Abbreviations: NSAIDs, non-steroidal anti-inflammatory drugs; TCAs, tricyclic
antidepressants; SSRIs, selective serotonin reuptake inhibitors; CCB, calcium channel
blockers; BPH, benign prostatic hyperplasia; COX-2, cyclooxygenase 2.

Discussion
Geriatric pharmacotherapy is becoming more complex and
has not been well investigated. Health care professionals,
including physicians, receive insufficient education in geriatric pharmacotherapy during their residency programs.4
Physicians’ knowledge has a significant impact on the prescription of appropriate medications for geriatric inpatients.
There is little published research regarding prescribing
patterns for hospitalized geriatric patients in the medical
wards setting worldwide, and in Saudi Arabia locally. The
role of the physicians is becoming more challenging as they
encounter both polymorbidity and polypharmacy among
geriatric patients. In the current study, we found a significant
relationship between PIMs and polymorbidity ( p,0.001)
before the combined intervention. As most of the patients in

Therapeutics and Clinical Risk Management 2018:14

Table 4 Potentially inappropriate medications among geriatric
inpatients (n=400) based on STOPP criteria in pre-intervention
and intervention groups

Note: *Chi-square test.
Abbreviations: ACE, angiotensin converting enzyme; NSAIDs, non-steroidal antiinflammatory drugs.

our sample were suffering from polymorbidity, these high
percentages of polypharmacy (95%) before the combined
intervention among geriatric inpatients are expected. The
percentage significantly decreased to 76% ( p-value ,0.05) in
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Table 5 Non-anti-infective potentially inappropriate medications that should be avoided or have their dosage reduced to varying levels
of kidney function in geriatric inpatients (n=400) as per Beers criteria in pre-intervention and intervention groups
Disease

Creatinine
clearance
(mL/min)

ADR

Pre-intervention
n=200
n (%)

Intervention
n=200
n (%)

p-value*

Amiloride
Spironolactone
Dabigatran
Enoxaparin
Triamterene
Levetiracetam
Pregabalin
Colchicine

,30
,30
,30
,30
,30
,80
,60
,30

Hyperkalemia
Hyperkalemia
Increased INR
Bleeding
Hyperkalemia
Anxiety, dizziness
Dizziness, fatigue
Gastroenteritis

4 (2.0)
8 (4.0)
5 (2.5)
4 (2.0)
3 (1.5)
3 (1.5)
2 (1.0)
1 (0.0)

2 (1.0)
2 (1.0)
2 (1.0)
1 (0.5)
1 (0.5)
2 (1.0)
2 (1.0)
0 (0.0)

0.685
0.105
0.449
0.372
0.623
1.000
1.000
1.000

Note: *Fisher’s exact test.
Abbreviations: ADR, adverse drug reaction; INR, international normalized ratio.

the intervention group. Clinical drug therapy becomes more
complicated, especially for geriatric patients with multiple
diseases (polymorbidity) and multiple medications (polypharmacy). In Saudi Arabia, polypharmacy was extremely
high (89.1%) in outpatients attending a tertiary care centre.12
We found differences between the evidence-based guidelines for geriatric patients and the clinical practice of the
study’s physicians in the pre-interventional phase. Most of
the hospital physicians are unaware of the inappropriate use
of medications in hospitalized geriatric patients.4 Hence,
many previous studies have recommended the STOPP and
Beers criteria in order to avoid PIMs among the geriatric
population.13
To optimize physicians’ appropriate prescribing, there
were educational and administrative interventions, or
pharmacists’ interventions.13 Most studies in the literature
recommend using multiple interventional approaches to
avoid prescribing PIMs, for instance, educational programs
or computerized alert systems on prescribed medications for
geriatric patients. Thus, we conducted educational sessions,
with a focus on clinical geriatric pharmacology, to improve
geriatric pharmacotherapeutics; a clinical pharmacist
intervention was applied simultaneously. Physicians’ decision making has been found to be affected by CME, while
administrative interventions focus on effective approaches
to avoid inappropriate prescribing practices. In the US,
evidence-based pharmaceutical judgment helps to educate
physicians about updated pharmacogeriatric guidelines.14
To acquire knowledge of geriatric pharmacotherapy, integration between theoretical knowledge and clinical practice is
needed. The clinical pharmacist provided physicians with
an evidence-based pharmaceutical care plan to recommend
de-prescription of PIMs and give safe alternatives. In consistent with previous findings, the incidence rate of PIMs
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decreased significantly from 61% to 29.5% ( p,0.001).15
Out of the 317 recommendations given by the clinical pharmacist, the physicians accepted a total of 196 (61.83%). The
incidence rate of PIMs in our analysis was higher than that
reported by earlier studies in other countries, which found
that the incidence rate of PIMs ranged from 3.5% in France
to 46% in Canada.16,17
There are several reasons behind the high incidence rate,
and polypharmacy was the major risk factor of prescribing
PIMs. Variable rate intravenous insulin infusion, which was
previously known as SSI, was a very common PIM to avoid,
based on the 2015 AGS Beers guidelines. About 37 (18.5%)
of hospitalized geriatric patients received SSI at baseline, but
the rate was reduced significantly to 13 (6.5%) in the intervention group ( p,0.001). This finding is similar to the results
reported in a previous study in India, in which 31 (15.5%)
of geriatric inpatients were on SSI.18 Unfortunately, SSI
is still widely used, despite evidence-based guidelines.
We found a low adaptation to consensus recommendations,
including the Beers criteria, showing an abuse of the SSI
regimen as a single hypoglycemic treatment. These results
are in line with other studies. First-generation antihistamines
(eg, chlorpheniramine) were the commonly used PIMs
among geriatric inpatients in our hospital. The incidence rate
of first-generation antihistamine was reduced significantly
from 32 (16.0%) before the interventions to 9 (4.5%) in the
intervention group. In another study in Saudi Arabia, about
7.1% of geriatric patients were on chlorpheniramine.6 The
AGS 2015 Beers criteria contain a strong recommendation to avoid the use of benzodiazepines and also noted
that shorter-acting are no safer than long-acting benzodiazepines. The incidence rate of benzodiazepines in our
results (9.5%) was lower than that found in several studies
in the literature. In Korea, about 42.5% of geriatric patients
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take benzodiazepines.19 The reason for this reported by the
authors was the high prevalence of delirium, dementia, and
cognitive impairment of geriatric patients in their sample.
Similar to our findings, about 10.8% of geriatric patients in
the community setting of British Columbia, Canada received
benzodiazepines.20 Potentially inappropriate antipsychotics
continue to be prescribed, despite no clear evidence-based
indication and poor outcomes in geriatric patients.21 We
found that 13 (6.5%) of our patients received conventional
and atypical antipsychotics at baseline. In India, 2.2% of
hospitalized geriatric patients were on antipsychotics.22
Similarly, only 1% of geriatric inpatients received an atypical antipsychotic before admission and 12% were discharged
from the hospital on an atypical antipsychotic.23 Potentially
inappropriate psychotropic prescription in geriatric patients
has become an important concern in developed countries
antipsychotics (11.0%).24 The second group of the Beers
criteria is the medications to be avoided with specific diseases
or syndromes. We found that the most common practice of
prescribing PIMs for hospitalized geriatric patients diagnosed
with heart failure involved NSAIDs and COX-2 inhibitors.
About 13 (6.5%) of the geriatric patients diagnosed with
congestive heart failure were on the NSAIDs diltiazem, verapamil, pioglitazone, and rosiglitazone. This incidence rate is
consistent with a study conducted in India, which showed that
12.5% of geriatric patients who were admitted to a tertiary
care hospital in India were on PIMs.25 In contrast, our study
showed a higher result than that found in a study conducted
in the US, in which only 3.7% of geriatric patients with heart
failure were on the NSAIDs and COX-2 inhibitors diltiazem,
verapamil, pioglitazone, or rosiglitazone.26 The reason for
our high incidence might be the high rate of cardiovascular
diseases; in particular, congestive heart failure was higher
among geriatric patients in our sample. It is inappropriate to
compare the incidence rates between the present study and
previous studies because of the differences in various factors,
such as different settings (ie, sample size, location, and
duration of study), assessment parameters, and health care
systems. Clinical drug therapy should be safe, effective, and
appropriate for geriatric patients. In many previous studies,
PIMs prescribing among geriatric patients following the
STOPP criteria ranged from 21.4% in primary care settings
to 49.5% in nursing home facilities.27 Although there is
agreement between the STOPP and Beers criteria in most of
the recommendations, it is important to note the differences.
The reasons for these may be due to the different prescribing
patterns and the quality of medicine-based evidence between
the US and Europe. Not all US medications are available in
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Europe and, therefore, Beers’ criteria are ineffective and need
new criteria to apply in the European countries. Also, several
medications in Europe that have a high risk of adverse drug
reactions in geriatric patients are not included in the Beers’
criteria, which suggests that Beers criteria may be inadequate
in their inclusion of medications linked to the common
adverse drug reactions identified in geriatric patients.28 The
main difference between the Beers and STOPP criteria is
the safe alternative treatment options of the STOPP criteria.1
According to the STOPP criteria, PIMs are identified in
35%–77% of geriatric inpatients worldwide.8 In contrast,
a retrospective cohort study found that about 27.6% of the
geriatric patients admitted to 80 health care organizations
in the US were on STOPP criteria medications.27 Tricyclic
antidepressants are listed in both the STOPP and Beers
criteria as a class of medications that can lead to serious
adverse events including falls and/or dementia and/or
cognitive impairment. According to the STOPP criteria,
using NSAIDs with hypertension is considered as a drug–
disease interaction and potentially inappropriate prescribing
practice, while the Beers 2015 criteria do not mention this.
Furthermore, the use of long-acting benzodiazepines is
considered by both STOPP and Beers criteria as a PIM, and
to be avoided regardless of the diagnosis, whereas that of
short- and intermediate-acting benzodiazepines are regarded
as PIMs in the Beers criteria only. Another difference is that
the effect of first-generation antihistamines in causing falls
is considered as a drug–disease interaction by the STOPP
but not by the Beers criteria.

Conclusion
The combined intervention program comprising an educational intervention of updated evidence-based guidelines
and clinical pharmacist intervention that targeted hospital
physicians achieved a synergistic effect in avoiding PIMs
among geriatric inpatients. Using the combined intervention
would add a significant value to improve prescribing patterns
in hospitalized geriatric patients.
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