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Significance of the Study

o The prevalence of potentially inappropriate prescribing for older adults with hypertension or diabetes
mellitus and hypertension in Bahrain was 34.1%, it was more often for medications intended for acute
medical illness, and it was unrelated to the training of primary care physicians. The quality of prescrib-
ing for older adults should be improved with appropriate interventions.
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Abstract

Objectives: The aims of this study were to evaluate: (1) the
prevalence and types of potentially inappropriate prescrib-
ing in older adults with hypertension or diabetes mellitus
and hypertension, and (2) whether or not differences in the
training of primary care physicians were associated with po-
tentially inappropriate prescribing. Materials and Methods:
Primary care prescriptions issued by family physicians and
general practitioners were audited using Screening Tool of
Older Persons’ Prescriptions criteria (version 1), with 18 out
of 65 applicable criteria. Descriptive statistics were used to
test the difference between proportions, and two-tailed
t test was used for continuous variables. Results: A total of
2,090 outpatient prescriptions were written during the study
period; of these, 712 (34.1%) were potentially inappropriate.

The mean number of drugs per patient was 6.03 (+£2.5). Of
the 712 prescriptions, 543 (76.3%) were used for the treat-
ment of acute medical ilinesses. The most common exam-
ples of potentially inappropriate prescribing were: orphen-
adrine (n = 174; 8.33%), long-term nonsteroidal anti-inflam-
matory drugs for >3 months (n = 150; 7.18%), proton pump
inhibitors for >8 weeks (n = 135; 6.46%), antihypertensive
therapy duplication (n = 59; 2.82%), long-acting glyburide
(n = 48; 2.29%), and chlordiazepoxide for >1 month (n = 44;
2.11%). Family physicians showed a greater tendency to-
ward potentially inappropriate prescribing compared to
general practitioners, but the difference was nonsignificant
(n=514[34.75%] vs.n =162 [31.3%]; p =0.16). Conclusions:
The prevalence of potentially inappropriate prescribing (i.e.,
34.1%) was within the spectrum reported worldwide and un-
related to the training backgrounds of physicians. Most of
the identified potentially inappropriate prescribing (76.3%)
in older adults was associated with medications for acute
medical illnesses and hence inappropriate polypharmacy
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Introduction

The prescribing of medications is a critical component
of the care of the older adults, and optimization of drugs
prescribing has become an important public health con-
cern [1, 2]. With emerging demographic transitions lead-
ing to an increasing proportion of older people world-
wide, improvement of the quality and safety of prescrib-
ing, especially for older people, poses a global challenge
[3]. There is evidence that inappropriate prescribing is
common in older adults and is associated with adverse
events, many of which require hospital admission [4].In-
appropriate prescribing has been recognized as one of the
5 most important quality-of-care problems in the older
adults [5]. In addition to advanced age, multiple comor-
bidities and polypharmacy, or the concurrent use of mul-
tiple medications, are major risk factors for potentially
inappropriate prescribing (PIP) in older adults [4, 6].

Polypharmacy by patients (notably older adults) and/
or administration of more medications than are clinically
indicated [4] is a common and growing global issue af-
fecting the quality of health care in primary care [7] and
secondary/tertiary care [8], particularly in those with
multiple morbidities, and in residential care facilities for
older people [9]. Although the term polypharmacy often
implies criticism of the way medications have been pre-
scribed, at times it is justified. Polypharmacy can be cat-
egorized into appropriate and inappropriate (problem-
atic) polypharmacy [7]. Appropriate polypharmacy is
defined as prescribing for an individual with complex
clinical conditions or for multiple conditions in circum-
stances where the use of medication has been optimized
and prescribed according to the best evidence [4]. In con-
trast, inappropriate polypharmacy is defined as prescrib-
ing of multiple medications inappropriately, or where the
intended therapeutic benefit of the drug is not realized
[4]. Inappropriate prescribing may be associated with
non-evidence-based treatment, risk due to a drug that
outweighs its benefit, clinical contraindication, the exis-
tence of a significant clinical drug-drug interaction po-
tential, poor medication compliance, deterioration of the
patient’s quality of life, unnecessary drug costs, and po-
tential omission of appropriate medication(s) from the
patient’s therapeutic regimen [10].

The Screening Tool of Older Persons’ Prescriptions
(STOPP) and the Screening Tool to Alert Doctors to the
Right Treatment (START) [8] have been recommended
for identifying older patients at risk of adverse effects and
to reduce the risk of initiating a drug therapy likely to
result in adverse events. The STOPP criteria (version 1)
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comprise 65 clinically significant criteria for PIP in older
patients, whereas the START criteria consist of 22 evi-
dence-based prescribing indicators for common diseases
in older adults to determine the omissions of potentially
appropriate drugs. Both STOPP/START screening tools
are explicit methods with well-defined criteria, based on
physiological systems and accepted by geriatric pharma-
cotherapy specialists from the UK and Ireland on the ba-
sis of the Delphi consensus method [8]. The STOPP/
START criteria have been used in numerous studies in
several countries worldwide [11, 12], supported by the
European Union of Geriatric Medicine Societies [12],
and chosen for the evaluation of prescribing in patients
with multiple chronic conditions [13]. Although these
criteria are effective for the evaluation of prescribing
quality, the clinical, human, and economic outcomes
may not adequately address quality of care or mortality
[14].

Therefore, the objectives of this study were to identify
the prevalence and types of polypharmacy-based PIP
among older adults with hypertension or both diabetes
and hypertension in a primary care setting in Bahrain and
to determine whether or not there are PIP differences be-
tween family physicians (FP) and general practitioners
(GP) in a primary care practice.

Materials and Methods

Setting

This nationwide study was conducted in 22 out of 24 primary
care health centers in Bahrain from December 2014 to May 2015.
The Kingdom of Bahrain is a group of islands located in the Ara-
bian Gulf with an approximate population of 1.36 million at the
time of this study. A primary health care organization with a net-
work of 24 health centers across 5 regions of the country provides
subsidized curative and preventive services that include dispens-
ing of essential drugs. The number of primary care physicians in
each health center varied between 4 and 11, with a random ratio of
FP and GP. Patients requiring special investigations and consulta-
tions or admission are referred to the Salmaniya Medical Complex,
King Hamad University Hospital, and Bahrain Defense Forces
Hospital for secondary/tertiary care.

Study Population and Variability

The Research and Ethics Committees of the College of Medi-
cine and Medical Sciences, Arabian Gulf University, and the Min-
istry of Health, Kingdom of Bahrain, approved this study.

Out of 8,746 prescriptions issued for patients with hyperten-
sion or with diabetes mellitus and hypertension, 2,090 met the in-
clusion criteria (age 265 years and either hypertension or both
diabetes mellitus and hypertension). The patient’s personal num-
ber, gender, category of primary care physicians (FP/GP), and
medication-related data from prescriptions were entered for anal-
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Table 1. Characteristics of study subjects, medications, and primary care physicians

Characteristic Patients with Patients with Primary care physicians

hypertension diabetes and . -

hvpertensi family general all physicians
ypertension physicians practitioners (1 = 266)
(n=182) (n=84)
Patients 1,017 1,073 1,477 527 2,090
Males 488 (48.0) 471 (43.9) 626 (42.4) 290 (55.0) 959 (45.9)
Females 529 (52.0) 602 (56.1) 851 (57.6) 237 (45.0) 1,131 (54.1)
Age, years 72.616.8 71.7£6.5 72.0£6.6 72.5£6.6 72.1£6.6
Age range, years 65-108 65-103 65-108 65-103 65-108
Drugs prescribed for chronic conditions
Total 3,636 (75.5) 6,595 (84.7) 7,461 (81.9) 2,379 (79.9) 10,231 (81.2)
Drugs per patient 3.6x1.7 6.2+1.8 51+2.2 4.5+2.1 49+2.2
Range 1-10 2-13 1-13 1-12 1-13
Drugs prescribed for acute conditions
Total 1,180 (24.5) 1,191 (15.3) 1,650 (18.1) 600 (20.1) 2,371 (18.8)
Drugs per patient 1.2+1.3 1.1+1.3 1.1+1.3 1.1+1.3 1.1+1.3
Range 0-7 0-9 0-7 0-9 0-9
Total number of drugs prescribed
Total 4,816 (100) 7,786 (100) 9,112 (100) 2,978 (100) 12,602 (100)
Drugs per patient 4.7+2.1 7.3£2.2 6.2+2.5 5.7£2.4 6.03+2.5
Range 1-13 2-16 1-15 1-16 1-16
n (%) or mean + SD unless otherwise stated.

ysis on the basis of 18 out of 65 STOPP criteria applicable to pre- Results
scription-based studies. PIP was identified and coded by K.A.J.
The STOPP criteria (version 1) were used as a screening tool to Study Population

identify PIP from a patient’s therapeutic regimen [8].

Operational Definitions

In this study, a hypertensive patient was identified as one who
received one or more antihypertensive drugs, and patients were
identified as having diabetes with hypertension if they received one
or more antihypertensive drugs together with one or more anti-
diabetic drugs. Older adult or elderly was defined according to the
World Health Organization as an individual aged >65 years. FP
were those certified physicians who were trained for 4 years in
Family Practice Residency Program (FPRP) in Bahrain recognized
by the Arab Board Council for Family and Community Medicine
and affiliated with the Irish College of General Practitioners and
the Royal College of Surgeons, Ireland. A few of the FP were trained
in other Eastern Mediterranean region countries. All other pri-
mary care physicians who were medical graduates and licensed to
practice in Bahrain were categorized as GP [15].

Statistical Analysis

Descriptive statistics such as percentages, means, and SD were
used to test the difference between proportions, and a two-tailed
t test was used for continuous variables. A p < 0.05 was considered
statistically significant. Statistical Package for Social Sciences
(SPSS version 20) was used for data analysis.

PIP in Older Adults

The mean age of the older adults was 72.1 + 6.6 years
(range 65-108). The mean (+SD) number of drugs per
patient with hypertension and patient with both diabetes
and hypertension was 4.7+ 2.1 and 7.3 + 2.2, respectively
(Table 1; p <0.0001). The corresponding median number
of drugs per patient was 5.0 and 7.0, respectively. In case
of acute medical illness the mean (+SD) value of drugs per
patient was 1.2 + 1.3 (median 1.0) and 1.1 £ 1.3 (median
1.0), respectively, which represented 18.8% of the total
drugs prescribed (Table 1).

Potentially Inappropriate Prescribing

The PIP among older adults in a primary care setting
are presented in Table 2. Based on 18 applicable STOPP
criteria, the prevalence of PIP was 34.1% (712/2,090).
Common PIP in older adults were: skeletal muscle relax-
ant orphenadrine as a component of Muscadol® (n = 174;
8.33%), long-term use of nonsteroidal anti-inflammatory
drugs (NSAID) for >3 months (n = 150; 7.1%), proton
pump inhibitors for >8 weeks (n = 135; 6.46%), antihy-
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Table 2. Prevalence of PIP among elderly patients with hypertension or diabetes with hypertension in primary care using STOPP crite-

ria version 1

STOPP criteria (applicable) Clinical concerns [8, 25] PIP in pa- PIP in pa- PIP in all PIP by PIP by P
tients with tients with patients family general value
hyper- diabetic hy- physician prac-
tension pertension titioner

Cardiovascular system

Long-term digoxin >125 pg/day increased risk of toxicity 3(0.29) 0(0) 3(0.14) 2(0.13) 0(0) 1.0

Furosemide monotherapy for hypertension® better alternatives are available 0(0) 4(0.37) 4(0.19) 2(0.13) 2(0.38) 0.27

B-blocker in combination with verapamil increased risk of heart block 1 (0.09) 0(0) 1(0.05) 1 (0.06) 0(0) 1.0

B-blocker in patients with COPD risk of bronchospasm 10 (0.98) 6 (0.56) 16 (0.77) 13 (0.88) 3(0.58) 0.77

Vasodilators risk of syncope, falls 11 (1.08) 16 (1.49) 27 (1.29) 16 (1.08) 4(0.77) 0.79

Dipyridamole as monotherapy for cardio- no evidence of efficacy 1(0.09) 4(0.37) 5(0.24) 4(0.27) 0(0) 0.57

vascular secondary prevention

Central nervous system

Chlordiazepoxide for >1 month® sedation, confusion, falls,

constipation 19 (1.87) 25(2.33) 44 (2.11) 30 (2.03) 14 (2.70) 0.38

First-generation antihistamine for >1 week® risk of sedation and

anticholinergic side effects 6 (0.59) 4(0.37) 10 (0.48) 7(0.47) 3(0.58) 0.72
Skeletal muscle relaxants (orphenadrine)® risk of sedation and
anticholinergic side effects 92 (9.05) 82 (7.64) 174 (8.33) 135 (9.14) 30 (5.80) 0.022

Endocrine system

Glyburide in type 2 diabetes mellitus prolonged hypoglycemia - 48 (2.29) 48 (2.29) 38 (2.57) 9(1.74) 031

Gastrointestinal system

PPI at the full therapeutic dose for >8 weeks® increased bone fractures, hypo-

natremia, hypomagnesaemia 60 (5.90) 75 (7.00) 135 (6.46) 101 (6.84) 26 (5.03) 0.17

Anticholinergic antispasmodic drugs® sedation, confusion, falls,

constipation 13 (1.28) 14 (1.30) 27 (1.29) 22 (1.49) 3(0.58) 0.16

Loperamide for diarrhea of unknown etiology* delayed diagnosis 0(0) 1(0.09) 1(0.05) 0(0) 1(0.19) 1.0

Musculoskeletal system

Long-term NSAID for >3 months® risk of peptic ulcer 72 (7.08) 78 (7.27) 150 (7.18) 99 (6.7) 45 (8.7) 0.13

Long-term corticosteroids for >3 months risk of side effects 3(0.29) 1(0.09) 4(0.19) 4(0.27) 0(0) 0.57

NSAID with heart failure exacerbation of heart failure 2(0.20) 0(0) 2(0.10) 2(0.13) 0(0) 1.0

Respiratory system

Theophylline monotherapy for COPD risk of adverse effects 2(0.20) 0(0) 2(0.10) 2(0.13) 0(0) 1.0

Therapy duplication

Two B-blockers risk of adverse effects 1(0.09) 0(0) 1(0.05) 0(0) 1(0.19) 1.0

Two calcium channel blockers risk of adverse effects 2(0.20) 0(0) 2(0.10) 2(0.13) 0(0) 1.0

Two diuretics risk of adverse effects 9 (0.88) 26 (2.42) 35 (1.67) 23 (1.56) 12 (2.32) 0.24

Two RAAS inhibitors risk of adverse effects 1 (0.09) 15 (1.40) 16 (0.77) 8(0.54) 8(1.55)  0.04*

Two NSAID risk of adverse effects 4(0.39) 1(0.09) 5(0.24) 3(0.20) 1(0.19) 1.0

Total 312 (30.64) 400 (35.08) 712 (34.09) 514 (34.75) 162 (31.3) 0.16

Valuesare presented as numbers (%). STOPP, Screening Tool of Older Person’s Prescription; COPD, chronic obstructive pulmonary disease; NSAID, nonsteroidal anti-inflammatory
drugs; PIP, potentially inappropriate prescribing; PPI, proton pump inhibitor; RAAS, renin-angiotensin-aldosterone system. ® p < 0.05. ® Can be used for both acute and chronic clinical

conditions. ¢ Drugs suggested for acute medical illness.

pertensive therapy duplication (n = 59; 2.82%), long-act-
ing oral hypoglycemic glyburide (n = 48; 2.29%), and use
of chlordiazepoxide as Librax® for >1 month (n = 44;
2.11%). Most of the identified PIP (76.3%) was for pa-
tients with acute medical illness for central nervous, gas-
trointestinal, and musculoskeletal system-related medi-
cations (Table 2). The classes of drugs according to the
physiological systems, prescribed for acute illness and
multiple chronic morbidities, are listed in Tables 3 and 4,
respectively. The most common class of drugs used for
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acute illness was acid-suppressing drugs, whereas the
least common class was prokinetic drugs (Table 3). In
contrast, in patients with multiple chronic morbidities
the corresponding class of drugs was antihypertensives
and antiarrhythmic drugs, respectively (Table 4).

PIP by FP and GP

Of the 2,090 prescriptions, 182 FP issued 1,477 pre-
scriptions and 84 GP issued 517, whereas the identity of
the prescribers in 96 prescriptions could not be estab-
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Table 3. Classes of medications used for acute medical illnesses according to physiological systems

Acute medical conditions Patients with Patients with diabetes
hypertension and hypertension

Anti-infectives

Antimicrobial agents (systemic) 39 (0.81) 16 (0.21)

Central nervous system

Long-acting benzodiazepine (chlordiazepoxide) in 24 (0.50) 28 (0.36)
combination with clidinium (Librax®)?

Gastrointestinal system

Acid-suppressing drugs and mucosal protectants 236 (4.90) 274 (3.52)

Drugs for dyspepsia and gastroesophageal reflux disease 42 (0.87) 35 (0.45)

Laxatives 17 (0.35) 21(0.27)

Antispasmodic 13 (0.27) 14 (0.18)

Prokinetics 4(0.08) 2 (0.03)

Musculoskeletal and joint diseases

Simple analgesic (paracetamol) 153 (3.18) 110 (1.41)

Nonsteroidal anti-inflammatory drugs 152 (3.16) 131 (1.68)

Skeletal muscle relaxant (Muscadol®)P 92 (1.91) 82 (1.05)

Nutrition and blood

Multivitamins 72 (1.50) 169 (2.17)

Respiratory system

Antitussives and mucolytics 97 (2.01) 62 (0.80)

Antihistamines (first and second generations) 70 (1.45) 43 (0.55)

Topical preparations® 127 (2.64) 152 (1.95)

Miscellaneous drugs 42 (0.87) 52 (0.67)

Total

1,180 (24.50) 1,191 (15.30)

Values are presented as numbers (%). * Fixed dose combination of sedative/antianxiety chlordiazepoxide HCI
5 mg and anticholinergic clidinium bromide 2.5 mg (antispasmodic). ® Fixed dose combination of paracetamol
450 mg plus orphenadrine 35 mg (skeletal muscle relaxant). ¢ Includes tropical nasal decongestants, drugs used
for nasal allergy, oropharyngeal anti-infective drugs, anti-infective eye preparations, and local preparations for

rectal and vaginal disorders.

lished. The extent of PIP was generally similar between
FP and GP, and the difference was statistically nonsig-
nificant (34.75 vs. 31.3%; p = 0.16; Table 2), although FP
prescribed a higher number of drugs per patient com-
pared to GP (mean 6.2 + 2.5 vs. 5.7 + 2.4; p < 0.0001).

Discussion

The current study identified the most common PIP by
primary care physicians for patients with hypertension or
both diabetes mellitus and hypertension in Bahrain. Stud-
ies identifying PIP on the basis of STOPP criteria among
primary care or community-dwelling older individuals
with multiple chronic morbidities are very scarce in East-
ern Mediterranean region countries [8, 12, 16]. PIP is

PIP in Older Adults

highly prevalent in older adults and it is a major health
care concern because of its association with negative
health care outcomes such as adverse drug event-related
morbidity [4]. Patients with hypertension or diabetes and
hypertension are prescribed a variety of medications such
as antihypertensive, antidiabetic, antidyslipidemic, anti-
thrombotic, uric acid-lowering drug and others. This tar-
geted age group with multiple chronic morbidities seems
to be vulnerable to inappropriate prescribing.

In our study which included older adults with hyper-
tension or diabetes and hypertension, often with other
morbidities, the mean number of medications/patient
prescribed for chronic (long-term) and acute (short-
term) medical conditions appears to be comparable to
that reported in Turkey [17] but less than that reported
from Spain [18, 19] in studies on patients in the similar
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Table 4. Classes of medications used to treat multiple chronic morbidities according to physiological systems

Chronic medical conditions

Patients with diabetes
and hypertension

Patients with
hypertension

Cardiovascular system
Antihypertensive drugs

2,265 (47.03) 2,500 (32.11)

Lipid-regulating drugs 512 (10.63) 845 (10.85)
Antiplatelet drugs 302 (6.27) 582 (7.47)
Nitrovasodilators 109 (2.26) 104 (1.34)
Uric acid-lowering agents 105 (2.18) 123 (1.58)
Phlebotropic drugs® 13 (0.27) 8(0.10)
Cytoprotective anti-ischemic agents® 12 (0.25) 15(0.19)
Cardiac glycosides 8(0.17) 3(0.04)
Antiarrhythmic drugs 0(0) 1(0.01)
Hemorheologic agents® 0(0) 4(0.05)
Central nervous system

Psychotropic drugs 28 (0.58) 84 (1.08)
Endocrine system

Drugs used in diabetes - 1,970 (25.30)
Thyroid hormonal replacement therapy 86 (1.79) 116 (1.49)
Antithyroid drugs 2(0.04) 6 (0.08)
Eye

Antiglaucoma 6(0.12) 12 (0.15)
Nutrition and blood

Calcium supplements 47 (0.98) 66 (0.85)
Anemia and other blood disorders 32 (0.66) 40 (0.51)
Vitamin D derivatives 14 (0.29) 33 (0.42)
Respiratory system

Bronchodilators/anti-inflammatory agents 73 (1.52) 55 (0.71)
Miscellaneous drugs 22 (0.46) 28 (0.36)

Total

3,636 (75.50) 6,595 (84.69)

Values are presented as numbers (%). * Fixed dose combination of diosmin 450 mg plus hesperidin 500 mg
(Daflon’) indicated for the treatment of chronic venous diseases. P Includes trimetazidine which is usually
prescribed as a long-term treatment for angina pectoris in case of inadequate control by or intolerance to first-
line antianginal therapies. € Includes pentoxifylline used in the treatment of circulatory ischemic disorders such

as in intermittent claudication.

age group and care setting but without specifying the na-
ture of chronic diseases.

Given the trend in prescribing according to evidence-
based guidelines especially in older adults with multiple
comorbidities, the definition of 5 or more medications as
a threshold for polypharmacy seems too low [7]. Since ap-
proximately 80% of the drugs per patient were for mul-
tiple chronic morbidities, the value of 6 medications per
patient found in our study suggests that prescriptions
were likely evidence based. The current observational
study revealed that the mean prevalence of >PIP was es-
timated to be 34.1%; only 27.7% (18 out of 65) of STOPP
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criteria were applicable. Of note, authors of other recent
studies who recruited patients in a similar age group,
care-setting, and STOPP criteria reported a prevalence
that ranged from 14.8 to 52.7% [2, 17, 18, 20-24]. The
disparity in the prevalence rates could be attributed to
variables such as the study design, the physician’s pre-
scribing behavior, the nature of the chronic morbidity,
prescribing regulations, and the clinical setting [12, 18,
24]. Furthermore, the primary care essential drug list, the
regional drug market situation, and country-specific PIP
are other determinants of PIP prevalence and PIP subsets
that can be identified using STOPP criteria.
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The most frequent PIP was related to medications in-
tended for chronic conditions that included duplication
of antihypertensive therapy and use of glyburide, a long-
acting oral hypoglycemic drug, whereas medications pre-
scribed for acute medical illness were skeletal muscle re-
laxant orphenadrine (Muscadol®), long-term use of
drugs such as NSAID, proton pump inhibitors, and chlor-
diazepoxide. Although medications prescribed for acute
medical illnesses accounted for approximately one fifth of
the overall prescribed drugs/patient, they contributed the
most to PIP prevalence in older adults. Such medications
should be judiciously prescribed in order to limit inap-
propriate polypharmacy in older adults.

Orphenadrine has been identified by both STOPP [8]
and American Geriatric Society Beers criteria [25] as a
potentially inappropriate medication to be avoided in
patients aged >65 years. This is because orphenadrine
has strong anticholinergic properties and increases the
risk of sedation, confusion, falls, and fractures [8, 25].
None of the published primary care-based studies [2, 17,
18, 20-24] have identified PIP of orphenadrine. In con-
trast, orphenadrine was the most common PIP detected
in our study. This observation supports the recommen-
dation that there is a need to conduct country-specific
PIP studies in older adults to gain a better global perspec-
tive [17]. Previous studies have confirmed that the dose
and duration of NSAID significantly increased the risk of
mortality in patients aged 265 due to gastrointestinal
complications [26]. Long-term use of NSAID in our
study was ranked as the second most common PIP trend;
a similar trend has been reported in UK [2], Serbia [21],
and Sweden [24]. In older adults, the long-term use of
proton pump inhibitors at full therapeutic dose for >8
weeks is deemed inappropriate and is best avoided unless
otherwise justified. Such use may increase the risk of
fracture, vitamin Bj, deficiency, hyponatremia, hypo-
magnesemia, and Clostridium difficile infection [8, 25].
Proton pump inhibitors ranked as the third most com-
mon PIP in our study, a trend reported from Ireland [22]
and the UK [2] as well. Chlordiazepoxide, a long-acting
benzodiazepine, has been identified as potentially inap-
propriate medication for older adults. Its use either alone
or as a fixed-dose combination is best avoided because it
can increase the risk of cognitive impairment, delirium,
impaired balance, falls, and fractures [8, 25]. Long-acting
benzodiazepine (chlordiazepoxide), identified as the
fourth common PIP in our study, was the most common
PIP reported in several European Union countries [2, 18,
20-22, 24].

PIP in Older Adults

We attempted to explore the differences in polyphar-
macy and PIP between FP and GP, the two categories of
primary care physicians in Bahrain. More drugs per pa-
tient were prescribed by FP than by GP; such a differ-
ence can be attributed to the fact that most of the pa-
tients with both diabetes and hypertension and referral
cases from secondary to primary care are managed at
diabetes outpatient clinics by FP with in-depth diabetes
care training. This explanation is further corroborated
by findings that the proportion of patients with both di-
abetes and hypertension treated by FP was considerably
higher than that of patients treated by GP (77.7 vs.
19.6%, x* = 1,630.57; p < 0.0001; data not shown). Al-
though FP showed a slightly greater tendency towards
PIP compared to GP, the difference was statistically
nonsignificant. In older adults, orphenadrine intended
mainly for short-term acute illnesses was favored by FP,
whereas antihypertensive therapy duplication was by
GP. Combination therapy with angiotensin-converting
enzyme inhibitor and angiotensin II receptor blocker
has been reported to increase the risk of hyperkalemia
and renal failure [27].

The reasons for PIP in older adults by primary care
physicians in Bahrain are uncertain. Previous studies in
other countries have identified several risk factors linked
to PIP in older adults: inadequate training of primary care
practitioner in using STOPP or Beers criteria [28]; poor
knowledge and awareness about PIP to older adults [28,
29]; inappropriate polypharmacy [29]; and short consul-
tation times in older adults. A consultation time of less
than 10 min/patient has been reported to be insufficient
by primary care practitioners in many countries [28, 30,
31]; it was longer for patients in the older-age group and
the length of consultation depended on the medical con-
ditions of the patients [31]. The estimated consultation
time of 8 min/patient in the primary care general clinic
setting in Bahrain appears to be insufficient for older
adults with multiple chronic morbidities. Addressing
such organizational issues of primary care is critical for
decreasing PIP and enhancing the overall quality of health
care.

There are several limitations to the current study. Dur-
ing the data collection period, patients” data in the pri-
mary care setting in Bahrain was not digitized. Several
PIP subsets of STOPP criteria cannot be identified by pre-
scription audit alone and would require the patient’s clin-
ical and/or laboratory data. Some notable examples for
such PIP are: NSAID given to patients with a history of
peptic ulcer disease, moderate to severe hypertension,
heart failure, or renal failure; long-term use of NSAID
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(>3 months) for mild joint pain; use of metformin in pa-
tients with an estimated glomerular filtration rate <30
mL/min/1.73 m? aspirin in patients with no history of
coronary, cerebral, or peripheral arterial symptoms or oc-
clusive arterial events; and thiazide diuretic in patients
with a history of gout. Therefore, a prescription audit
would not have identified these PIP comprehensively.
Despite some notable differences in PIP among FP and
GP, the study design did not have statistical power to con-
firm with certainty the differences. The lack of informa-
tion about over-the-counter medications may have un-
derestimated the overall PIP magnitude. The strength of
this study is that it included a nationwide targeted sample,
and the sample size is robust considering the demograph-

Conclusion

The prevalence of PIP in Bahrain was within the spec-
trum reported worldwide and it was found to be unre-
lated to the training background of primary care physi-
cians. Most often PIP was for medications intended for
acute medical illness in older adults. Educational inter-
ventions with an explicit emphasis on rational prescrib-
ing for older adults are recommended to reduce PIP and
polypharmacy practice.
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