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Background: Potentially inappropriate medications are major health concerns for patients aged ≥65 years. To investigate the prevalence of
potentially inappropriate medications, Beer’s criteria can be used. We estimated the prevalence of potentially inappropriate medications
prescription among patients aged ≥65 years admitted to Kuwait’s largest hospital and identified the predictors of prescribing a potentially
inappropriate medication.
Methods: A cross-sectional study was conducted retrospectively using inpatient records from the medical department at the Hospital
in Kuwait from 1 January 2019 to 31 December 2019. The latest version of Beer’s criteria was used to identify potentially
inappropriate medications in patients’ medical records. Data were analyzed descriptively to estimate the prevalence of potentially
inappropriate medications and to describe participant characteristics. The predictors of potentially inappropriate medications prescrib-
ing were determined using binary logistic regression.
Results: A total of 423 medical records of patients were collected. The mean age of the patients admitted was 76 ± 7 years, and 222 of
them (52.5%) were women. Upon hospital admission, potentially inappropriate medication was prevalent in 58.4% of patients. The
most prevalent potentially inappropriate medications identified were proton pump inhibitors (27.3%), diuretics (21.5%), antipsychotic
agents (9%), selective serotonin reuptake inhibitors (5%), and methyldopa (4%). Polypharmacy, Alzheimer’s disease, depression,
irritable bowel syndrome, hypothyroidism, chronic kidney disease were predictors of potentially inappropriate medications
prescription.
Conclusion: A high prevalence of potentially inappropriate medication prescription was observed among patients aged ≥65 years
admitted to a hospital in Kuwait. The most likely predictor of potentially inappropriate medication prescription was polypharmacy.
Keywords: older people, potentially inappropriate medications, Kuwait, hospital, beers criteria

Introduction
With ageing, the burden of multimorbidity (ie the presence of at least two chronic conditions) increases.1 Multimorbid
patients aged ≥65 years can present a challenge in terms of treatment because alterations in pharmacodynamic and
pharmacokinetic properties due to aging may affect the fate of medicines in the body and, in turn, the clinical outcome.
Several studies have documented the direct relationship between multimorbidity and polypharmacy, which is often
defined as using ≥5 prescription medications on a regular basis.2,3 Polypharmacy can increase the likelihood of adverse
drug events (ADEs) due to drug interactions, non-adherence to treatment, decline in cognitive function, falls, and
increases in healthcare-related costs. in people aged ≥65 years.4,5 Furthermore, polypharmacy can be associated with
prescription of potentially inappropriate medications (PIMs).

A PIM is defined as a medication that should be avoided in those aged ≥65 years because it is associated with a higher
risk of adverse drug events (ADEs), and/or poor evidence of its efficacy with the availability of a safer or more
efficacious alternative.6,7 It has been documented that a PIM is associated with ADE, functional decline, morbidity and
mortality,8,9 and hospitalization.10
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The prevalence of a PIM among patients aged 65 years and older is alarming, despite the availability of various screening
tools, such as Beers Criteria (BC) and Screening Tool of Older Persons’ Prescriptions/Screening Tool to Alert to Right
Treatment (STOPP/START). This has been documented in a large volume of research centered around investigating the
prevalence of PIM prescribing.11–13 The settings, methodologies, and tools used to detect and investigate PIM prescription
differ among studies. The reported prevalence of PIMs in hospitals in USA ranged from 40% to 87.4% using BC,12–14

whereas a lower prevalence has been reported in European hospitals using BC (22.7% to 43.3%).15,16

Fewer studies focusing on the prevalence of PIM prescription in the Middle East and North Africa (MENA) region
have been published compared with those published in the USA and Europe. Review of the literature on the prevalence
of PIM prescription among healthcare settings in the MENA region reveals the study sites in primary-care settings to be
in Qatar,17,18 Oman,19 Jordan,20 Lebanon21 and Kuwait.22 The prevalence of PIM prescription in primary care in the
MENA region ranged from 12.7% to 60.7%. This value may not reflect the prevalence of PIM prescription in hospitals
because the complexity of medical conditions and variety of medications can influence the availability of specialist
healthcare professionals (HCPs).

Four studies on the prevalence of PIM prescription were conducted in hospitals in the Gulf Cooperation Council
(GCC), which are geographically near countries to Kuwait. Three of the studies were undertaken in different locations in
Saudi Arabia.23–25 One study was carried out in a military hospital in Riyadh,23 one in a tertiary care hospital in Jeddah,24

and one in a tertiary hospital in Riyadh.25 The prevalence of PIM prescription reported in Saudi Arabia ranged from
43.6% to 80%. The fourth study was a nationwide study carried out in a geriatric hospital in Qatar, and the estimated
prevalence of PIM prescription was 62.6%.26 Even though the GCC region has a health cooperation council, the practices
in hospitals are different. Importantly, none of the studies were conducted in a general hospital.

The high prevalence of PIM that was reported in the GCC region necessitates investigating the prevalence of PIMs in
hospitals in Kuwait. We aimed to estimate the prevalence of PIM prescription among patients aged ≥65 years admitted to
the largest hospital in Kuwait and to identify the predictors of PIM prescription. Such a study has not been conducted
previously in this setting.

Methods
Study Design
A cross-sectional retrospective study was conducted to estimate the prevalence of PIM prescription among people aged ≥65
years admitted to largest governmental hospital in Kuwait in terms of inpatient beds (945). Hospital admissions were selected
because they better reflect the practice of prescribing to patients aged ≥65 years than that upon hospital discharge.

The MRs of patients were reviewed using the hospital information system (HIS). A researcher was trained on use of
the HIS during 15–22 December 2019. A username and password to access the HIS was created for the researcher with
a start date and end date. Only the patient profile, case view, laboratory tests, imaging, prescriptions, and clinic
appointments were accessed. Access for medication orders, medication supplies, patient report requests, or medication
stocks was not granted.

The literature was reviewed to establish which tool to use. The recent update of BC was chosen because it is updated
regularly and is less reliant on data that may or may not be available in electronic and paper-based MRs.27

“Polypharmacy” was defined as a prescription with ≥5 medications. “Multimorbidity” was defined as the presence of
≥2 medical conditions. “Medication upon hospital admission” was defined as medication that was reconciled upon
hospital admission by an HCP. “A single pill-combined medication” was defined as a tablet that consisted of ≥2
medications.

Sample Size
A statistician was consulted to calculate the appropriate sample size to estimate the prevalence of PIM prescription for
patients aged ≥65 years, and the Cochran equation was used:30

n ¼
t2 � p 1 � pð Þ

m2
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where n = desired sample size, t = level of confidence, p = estimated prevalence of the characteristic of interest in the
project area, and m = error margin. To calculate the maximum sample size needed, the prevalence was assumed to be
50%,29 with a 95% confidence interval (CI) and 5% margin of error. The sample size was calculated to be 385 MRs. To
account for missing data or errors, an extra 10% was added to the sample size, thereby resulting in 428 MRs required to
calculate the prevalence of PIM prescription upon hospital admission in Kuwait.

Study Population
A stratified sampling strategy was designed to ensure maximum variety of included MRs. We considered: (i) different
days of the week (including weekdays and weekends); (ii) different months of the year (busy seasons versus quiet
seasons). A matrix of the months of the year was developed and color-coded for busy seasons and quiet seasons.

Review of the MRs of patients aged ≥65 years focused on admission to a medical department through the emergency
department or outpatient clinics from 1 January 2019 to 31 December 2019. Cancer patients and deceased patients after
hospital admission were not included. Transfers from private hospitals were not included. Other departments in the
hospital (eg, surgical department) were not included.

Data Collection
To ensure the extraction of homogenous, comparable, and complete data, a data-collection form (DCF) (Appendix 1) was
developed. The researcher developed the DCF after reviewing the literature15,25,30,31 and reading BC 2019 thoroughly to
meet the study objectives and to identify the information required to detect PIMs. The DCF had two sections: (i)
extracting data from the MR of the patient; (ii) applying BC and identifying the number of PIMs and name and type of
PIMs. Before data collection, the DCF was checked by the research team for content validity, and then piloted on
22 December 2019 using the MRs of 10 patients. Changes were not introduced to the DCF.

A computer-generated list of hospital admissions in a medical department from 1 January 2019 to 31 December 2019
was created by the Information Technology department. The list included the hospital-visit number and file number to
facilitate the retrieval of MRs from the HIS. The list did not provide patient-identifiable information (eg, name, date of
birth, civil identification number).

The list in the HIS included all the data required for the patient: file number, age, sex, nationality, allergies,
medications on hospital admission (name, dose and frequency of the medication), creatinine clearance, date and reason
for hospital admission, diagnosis, and medical history. The information was extracted from the HIS into the paper-based
forms and number-coded for data confidentiality.

Management and Analyses of Data
Throughout the data-collection period (31 December 2019 to 23 January 2020), the data extraction from the MRs in the
HIS was double-checked by the main researcher for completeness. Bias and the reliability of the extracted data were
controlled through double-data extraction of 10% of DCFs by a clinical pharmacist working in the hospital. Paper-based
DCFs were stored in a locked cabinet at the University of Hertfordshire (Hatfield, UK).

We detected PIMs by applying all categories of BC to the DCFs. Subsequently, the number and type of the identified
PIM were transferred to the second part of the DCF. A member of the research team applied BC to a random 10% sample
of cases. Disagreement with PIM detection based on BC was discussed until consensus was reached.

Then, the data were entered by the main researcher using SPSS 26 (IBM, Armonk, NY, USA). The SPSS file was
saved in an encrypted drive to protect the data. A member of research team validated the data entry of a random 10% of
cases.

Descriptive statistics were used to detail the characteristics of the study. Prevalence was calculated using the
following equation:

Prevalence of at least one PIM as%ð Þ ¼
Number of Patients prescribed with at least one PIM

Total nmber of included patients
� 100
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Binary forward (conditional) logistic regression was employed to test the association between the prevalence of a PIM
and independent variables (sex, nationality, medical conditions, polypharmacy, and number of comorbidities) to identify
PIM predictors.

The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) checklist was followed in
reporting of our findings.32

Ethical Approval of the Study Protocol
The study protocol was approved (LMS/PGR/UH/03951) by the University of Hertfordshire and Ministry of Health in
Kuwait (2019/1154).

Results
The MRs of 496 patients were accessed. Then, 73 MRs were discarded (44 MRs were from patients transferred from
private hospitals and 29 from deceased patients). Hence, 423 MRs of patients aged ≥65 years admitted to a medical
department were included. The age (mean ± SD) of the included patients was 76 ± 7 (range, 65–98) years, and 222
(52.5%) were women. Most admissions to a medical department were of patients of Kuwaiti nationality (72.1%, n = 305)
Table 1 summarizes patients characteristics.

The mean number of multimorbidities was 4.77 ± 1.5. Hypertension was the most frequent presenting condition in
included patients (99.1%), followed by type-2 diabetes mellitus (71.9%). Table 2. Describes the comorbidities of aged
≥65 years upon hospital admission.

The total number of prescribed medications upon hospital admission was 3626. Polypharmacy33 was present in 96.9%
(n = 410) of cases. The maximum number of prescribed medications was 21 and the minimum was 3 (mean = 8.6).
A single pill-combined medication was prescribed for 64 patients (15.1%) and 3 out of 64 patients were prescribed two
single pill-combined medications.

Table 1 Patient Characteristics and Relevant Clinical Information

Mean Minimum Maximum

Age (years) 76 (±7) 65 98

Count %

Gender Male 201 47.5%

Female 222 52.5%

Number of medications upon
hospital admission

Number of potentially inappropriate
medications upon hospital admission

Mean 8.57 1.10

Minimum 3 0

Maximum 21 5

Sum 3626 464

Polypharmacy Prevalence (%)

0–4 medications 13 (3.1%)

≥5 medications 410 (96.9%)

Comorbidities

Mean (SD) 4.77 (±1.5)
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Of the 3626 medications prescribed upon hospital admission, 462 (12.7%) were found to be a PIM. The prevalence of
PIMs upon hospital admission was 58.4%. Table 3 summarizes the proportion of PIMs upon hospital admission.

Based on BC, proton pump inhibitors were the most prescribed PIMs upon hospital admission, and should be avoided
if no indication of use or is used for more than 8 weeks. The most prescribed PIM that should be used with caution were
diuretics. The most prescribed PIMs in the category of “creatinine clearance” were antiepileptics and direct oral
anticoagulants. Table 4 demonstrates the prevalence of PIMs using BC 2019.

Table 2 Comorbidities of Study Participants

Number % Number %

Hypertension 419 99.1 Hypothyroidism 84 19.9

Type-1 diabetes mellitus 27 6.4 Deep-vein thrombosis 8 1.9

Type-2 diabetes mellitus 304 71.9 Benign prostate hypertrophy 57 13.5

Dyslipidemia 135 32.0 Chronic kidney disease 190 44.9

Bronchial asthma 74 17.5 Interstitial lung disease 7 1.7

Ischemic heart disease 180 42.6 Hyperthyroidism 5 1.2

Chronic obstructive pulmonary disease 34 8.0 Osteoarthritis 34 8.0

Cerebrovascular accident 112 26.5 Parkinson disease 27 6.4

Heart failure 47 11.1 Depression 15 3.5

Gastroesophageal reflux disease 26 6.1 Liver diseases 5 1.2

Atrial fibrillation 80 18.9 Rheumatic heart disease 1 0.2

Acute coronary syndrome 14 3.3 Inflammatory bowel syndrome 11 2.6

Osteoporosis 7 1.7 Pulmonary embolism 3 0.7

Rheumatoid arthritis 5 1.2 Gout 10 2.4

Epilepsy 16 3.8 Alzheimer’s disease 53 12.5

Table 3 Proportion of PIMs for Patients Aged ≥65 Years Upon Hospital Admission

Number %

Total number of cases 423

Total number of cases without potentially inappropriate medications 176 41.6

Number of cases with potentially inappropriate medications

1 113 26.7

2 74 17.5

3 42 9.9

4 15 3.5

5 3 0.7
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Table 4 Prevalence of PIMs Using BC 2019

Potentially inappropriate medications that should be avoided Number (%)

Proton pump inhibitors 128 (30.3%)

Antipsychotic agents 42 (9%)

Methyldopa 19 (4.5%)

Chlordiazepoxide 11 (2.6%)

Glimepiride 8 (1.9%)

Orphenadrine 8 (1.9%)

Peripheral alpha-blockers 3 (0.7%)

Nifedipine 2 (0.5%)

Amitriptyline 1 (0.2%)

Metoclopramide 1 (0.2%)

Paroxetine 1 (0.2%)

Total 66.8%

Potentially inappropriate medications that should be used with caution Number (%)

Diuretic 100 (23.6%)

Selective serotonin reuptake inhibitors 24 (5.7%)

Carbamazepine 12 (2.8%)

Dextromethorphan 10 (2.4%)

Mirtazapine 5 (1.2%)

Oxcarbazepine 1 (0.2%)

Total 35.9%

Potentially inappropriate medications dependent upon creatinine clearance Number (%)

Levetiracetam 18 (4.3%)

Pregabalin 12 (2.8%)

Gabapentin 11 (2.6%)

Apixaban 5 (1.2%)

Spironolactone 4 (0.9%)

Rivaroxaban 3 (0.7%)

Total 12.5%

Potentially inappropriate medications leading to disease–drug interactions Number (%)

Heart failure and verapamil 6 (1.4%)

Total 1.4%

Potentially inappropriate medications causing drug–drug interactions Number (%)

Antipsychotic and antiepileptic 8 (1.9%)

(Continued)
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Predictors of PIM Prescription
Seven variables were found to be associated significantly (P < 0.05) with prescribing a PIM (Table 5). Six variables were
predictors, and one variable was a protective factor. Patients aged ≥65 years with Alzheimer’s disease (P = 0.001, odds ratio
(OR) = 3.940, 95% CI = 1.771–8.763), depression (P = 0.030, OR = 10.742, 95% CI = 1.260–91.550), inflammatory bowel
syndrome (P = 0.049, OR = 8.892, CI = 1.012–78.100), hypothyroidism (P = 0.028, OR = 1.982, 95% CI = 1.076–3.653),

Table 4 (Continued).

Antidepressant and antipsychotic 8 (1.9%)

Antidepressant and antiepileptic 3 (0.7%)

Antidepressant and antidepressant 2 (0.5%)

Antiepileptic and antiepileptic 1 (0.2%)

Combination with an inhibitor of the renin–angiotensin system 1 (0.2%)

Total 5.4%

Table 5 Predictors of PIM Prescription. Logistic Regression

Status of Potentially Inappropriate Medications

Without Potentially
Inappropriate
Medications

With Potentially
Inappropriate
Medications

P Significance OR 95% CI

Number % Number %

Sex Male 95 22.5 105 24.8 0.590

Female 81 19.1 142 33.6

Nationality Kuwaiti 115 27.2 190 44.9

Non-Kuwaiti 61 14.4 57 13.5

Hypertension 175 41.8 244 58.2 0.819

Type-1 diabetes mellitus 16 59.3 11 40.7 0.033 * 0.349 0.133–0.917

Type-2 diabetes mellitus 113 37.2 191 62.8 0.203

Dyslipidemia 64 47.1 72 52.9 0.111

Bronchial asthma 30 40.5 44 59.5 0.201

Ischemic heart disease 69 38.3 111 61.7 0.375

Chronic obstructive
pulmonary disease

6 17.6 28 82.4 0.111

Cerebrovascular accident 47 42.0 65 58.0 0.588

Heart failure 8 17.0 39 83.0 0.057

Gastroesophageal reflux

disease

9 34.6 17 65.4 0.106

(Continued)
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chronic kidney disease (CKD; P = 0.034, OR = 1.662, 95% CI = 1.038–2.661), or receiving polypharmacy (P < 0.001,
OR = 1.624, 95% CI = 1.441–1.831) were more likely to have a PIM prescribed to them. However, patients aged ≥65 years
diagnosed with type-1 diabetes mellitus (P = 0.033, OR = 0.349, 95% CI = 0.133–0.917) were less likely to be prescribed
a PIM. Two variables were nearly significant variables: heart failure (P = 0.57) and deep-vein thrombosis (P = 0.51).

Discussion
To our knowledge, this is the first study to report PIM prescription among patients aged ≥65 years admitted to a Kuwaiti
hospital. Using BC, the prevalence of PIM prescription was 58.4% in patients aged ≥65 years. The high prevalence of
PIM prescriptions could be attributed to two main factors. First, the morbidity and complexity of caring for patients in

Table 5 (Continued).

Status of Potentially Inappropriate Medications

Without Potentially
Inappropriate
Medications

With Potentially
Inappropriate
Medications

P Significance OR 95% CI

Number % Number %

Atrial fibrillation 26 32.5 54 67.5 0.903

Acute coronary syndrome 7 50.0 7 50.0 0.363

Osteoporosis 3 42.9 4 57.1 0.182

Rheumatoid arthritis 1 20.0 4 80.0 0.575

Epilepsy 7 43.8 9 56.3 0.946

Hypothyroidism 24 28.6 60 71.4 0.028 * 1.982 1.076–3.653

Deep-vein thrombosis 1 12.5 7 87.5 0.051

Benign prostate hypertrophy 25 43.9 32 56.1 0.766

Chronic kidney disease 62 32.6 128 67.4 0.034 * 1.662 1.038–2.661

Interstitial lung disease 1 14.3 6 85.7 0.887

Hyperthyroidism 2 40.0 3 60.0 0.611

Osteoarthritis 10 29.4 24 70.6 0.744

Parkinson disease 10 37.0 17 63.0 0.405

Depression 1 6.7 14 93.3 0.030 * 10.742 1.260–91.550

Liver diseases 1 20.0 4 80.0 0.446

Rheumatic heart disease 1 100.0 0 0.0 0.498

Inflammatory bowel syndrome 1 9.1 10 90.9 0.049 * 8.892 1.012–78.100

Pulmonary embolism 1 33.3 2 66.7 0.711

Gout 3 30.0 7 70.0 0.680

Alzheimer’s disease 12 22.6 41 77.4 0.001 ** 3.940 1.771–8.763

Number of comorbidities (Mean) 4 (Mean) 5 0.954

Polypharmacy < 0.001 *** 1.624 1.441–1.831

Notes: ***P < 0.001; **0.001≤ P <0.01; *0.01≤ P <0.05.
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hospitals and polypharmacy are linked to an increased risk of being prescribed a PIM. Second, guidelines in Kuwait have
not been defined, so PIMs could be prescribed across different sectors and healthcare teams where patients are being
treated or have access to healthcare.

Our findings are in accordance with those published in USA that utilised BC to report PIM.6,7 However, our findings are
not consistent with studies conducted in European countries who reported a lower prevalence of PIM using BC.16,34–36 One
study conducted in Ireland examined the association between the detected PIM and ADEs in patients aged ≥65 years in
hospitals.16 That study revealed the prevalence of PIM prescriptions to be 28.8% by applying BC. This finding could be due
to the limited suitability of BC in European practice as relevant tools are available specific to their context.

A comparable prevalence of PIM prescription has been reported in the GCC region.23–26 Alhawassi et al conducted
a study in a hospital in Riyadh to estimate the prevalence of PIM prescription in patients aged ≥65 years. They retrieved
data retrospectively using the electronic MRs of 4073 patients, and the prevalence was 57.6% using BC 2015.25 One
limitation of that study was that only two categories of BC 2015 were examined to detect PIMs, which may have caused
the prevalence of PIM prescription to be underestimated. In a study conducted in Qatar using two criteria from BC 2019,
62.6% of participants had been prescribed PIMs.26 The higher prevalence of PIM prescription found in Kuwait and
geographically nearby areas should be explored to identify the causes and possible interventions to optimize patient care.

A literature review intended to identify the predictors of PIM prescription focused on 12 studies.37 These predictors
were the number of medications, multiple prescribers, and multimorbidity, including anemia, heart failure, hypothyroid-
ism, chronic lung disease, and depression. That review had limited generalizability because it focused only on studies
conducted in the USA.37 According to our study, several predictors were associated with prescribing a PIM, with
polypharmacy being the most likely predictor. In accordance with our results, studies have demonstrated that poly-
pharmacy is strongly associated with prescribing a PIM regardless of the healthcare structure.22,25,38–40 Multimorbidity is
strongly associated with polypharmacy, even though multimorbidity was not significant for PIM prescribing in our study.
Comparison of our findings with those of other studies revealed a significant association between PIM prescription and
polypharmacy, but not multimorbidity.22,40 Our findings also suggest hypothyroidism, chronic kidney disease, depression,
irritable bowel syndrome, and Alzheimer’s disease to be significant variables and linked to prescribing a PIM.

Alhawassi et al utilized two categorizes of BC. They concluded that polypharmacy, hypertension, diabetes mellitus,
dyslipidemia, heart failure, ischemic heart disease, chronic kidney disease, cancer, chronic obstructive pulmonary
disease, osteoarthritis, osteoporosis, and anxiety were predictors of being prescribed a PIM.24 Dementia and depression
were not considered to be risk factors to PIM use. Those observations further support the notion of context-specific
predictors because they are sensitive to the location and setting of the study, as well as the type of tool used to detect
PIMs. Therefore, predictors of PIM prescription reported in our study may aid the development of a screening tool
targeting patients aged ≥65 years to minimize PIM prescriptions.

A high prevalence of PIMs in hospitalized patients upon hospital admission is alarming, and multistage clinical interventions
are required to combat this problem. A possible intervention in Kuwaiti hospitals could be addition of geriatric wards and
specialized geriatric services.41 Piau et al evaluated medication optimization in a real-life geriatric ward for 6 months, and
concluded that 83% of patients in a geriatric ward had medication adjustment.42 That was an observational study in a geriatric
ward reflecting the daily practice of optimizing medications, but it may have been influenced by the Hawthorne effect, and the
latter can be reduced slightly by the study duration. One study in the UK demonstrated the benefits of a geriatric ward because the
change of prevalence of PIM prescription was significant.43 In that study, 195 patients were assessed, and the prevalence of PIMs
upon hospital admission was 26.7% (95% CI = 20.5–32.9; 52 patients; 74 PIMs) and upon hospital discharge was 22.6% (95%
CI 16.7–28.5; 44 patients; 51 PIMs).43 Limited generalizability could be attributed to the small study cohort and the period for
which data were collected.

Johansen et al measured the impact of hospitalization in geriatric wards on PIM prescription and medication use.44

They analyzed 715 records of prescribed medications before and after hospitalization from a prescription database and
applied the European Union (EU)(7)-PIM list and Norwegian General Practice–Nursing Home (NORGEP–NH) list parts
A and B. They revealed that the number of prescribed medications increased after hospitalization and found no
improvement in PIM prescription.45 Those results could have been due to noncompliance with the EU(7)-PIM list and
NORGEP–NH. One limitation that could have influenced measurement of PIM prescriptions before and after
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hospitalization was assessment of the appropriateness of PIMs because data were retrieved from a prescriptions database.
In addition, a patient and his/her carer may have a role in abating the reduction of PIMs. Application of geriatric wards in
Kuwait could yield different results if several aspects were considered, such as specialization in geriatric medicine,
collaborative HCPs, and a PIM-detection tool.

One systematic review summarized interventions designed to reduce PIM prescriptions in patients aged ≥65 years:
medication reviews, pharmaceutical interventions, computer-assisted interventions, educational interventions, and other
interventions.46 One of these strategies is “deprescribing”, which is defined as a method for identifying, discontinuing, or
reducing the doses of a medicine that may impose more harm than good (potential or actual).47 Deprescribing in hospital
has been suggested to be feasible and efficacious in several systematic reviews. However, the limited number of studies
published on deprescribing has reduced its importance in improving quality of life and mortality.48–50

Deprescribing PIMs in hospital has advantages and disadvantages. One advantage is that a patient is under the
supervision of a team of HCPs. Therefore, withdrawal effects or changes in his/her homeostasis can be detected, which
allows for timely interventions. Another advantage is the availability of a multidisciplinary team of physicians, clinical
pharmacists, and nurses, which can contribute to better patient care. One disadvantage is the deteriorating physical status
of patients aged ≥65 years. Despite evidence supporting the relationship between PIM prescription and hospital
admission for patients aged ≥65 years, this may not be considered a priority for in-hospital deprescribing.51,52 Another
disadvantage is the hospital culture and unfamiliarity with the idea of deprescribing rather than prescribing medications
to manage healthcare conditions. An important disadvantage is a lack of willingness by the patient or caregiver to
deprescribe53 because some caregivers believe that the positive effects of medications are more important than their side-
effects.53 A direct approach based on highly prescribed PIMs and predictors of prescribing a PIM can be used to identify
PIM prescriptions that might be susceptible to being deprescribed. This approach must be determined by the context
because prescription predictors and prevalent PIMs between primary-care centers and hospitals are different.

Our study had several strengths. This is the first study estimating the prevalence of PIM prescription on hospital
admissions in Kuwait. In addition, this is the first study in GCC to explore PIMs in a general hospital with no specific
targeted population as in, for example, a military hospital, and in tertiary care. We utilized all categories of the recent
update of BC, which is based on strong evidence. We applied a matrix to ensure that patients in quiet seasons and busy
seasons of hospital admission were captured equally, thereby reducing the risk of a selection bias. Our study was
conducted in the largest hospital in Kuwait, which provides a good insight in the prevalence of PIM prescription in
Kuwait.

Our findings are subject to three main limitations. First, our study was conducted in a single center (though the
hospital was the largest in terms of bed capacity and population served) in Kuwait. Second, PIMs were assessed at one
point in the healthcare system: hospital admission. Comparing the prevalence of PIM prescription with medications
prescribed upon hospital discharge might reflect the current practice of detecting and reducing PIMs while in hospital.
Third, the prevalence of PIM prescription must be interpreted with caution due to the absence of information about
previously used medications by patients.

Conclusions
We estimated the prevalence of PIM prescription upon hospital admission among patients aged ≥65 years to be 58.4%.
The high prevalence of PIM highlights the need to put effective interventions in place. Polypharmacy and several chronic
conditions were revealed to be predictors for prescribing PIMs, and they can be utilized to develop a screening tool in
directed deprescribing.
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