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INTRODUCTION 

Inappropriate prescribing (IP) is a single term that covers 

three concepts; under prescribing, overprescribing, and 

misprescribing.
1,2

 Overprescribing relates to the practice 

of prescribing more medications than what are clinically 

required.
3
 Under prescribing refers to the failure of 

prescribing drugs that are needed,
1
 while misprescribing 

refers to incorrectly prescribing a drug that is needed in 

term of choice of medication, drug interactions, dose, 

duration of therapy, duplication and follow up.
2
 

Inappropriate prescribing (IP) is particularly relevant for 

the elderly (65 yrs or older), as they have the highest 

susceptibility to the effects of drugs. They experience 

age-related physiological changes, which often influence 

the pharmacokinetic and pharmacodynamic status of 

drugs.
4
 Moreover, the elderly often have several 

concurrent illnesses that need several medications, 

thereby, increasing the risk of adverse drug events, drug-

drug and drug-disease interactions.
5
  

A number of studies have investigated IP in the elderly. 

Different criteria have been used to identify IP; the most 

frequently cited one is Beers' criteria. The criteria are a 

list of potentially inappropriate medications (PIMs) that 

should be avoided in elderly, developed in 1991 for 

nursing homes and expanded and revised several times to 

include all setting of geriatric care.
6
 The final updated 

criteria in 2012 are divided into three categories: PIMs 

and classes to avoid in older adults, PIMs and classes to 

avoid in older adults with certain diseases and syndromes 

that the drugs listed can exacerbate, and finally 

medications to be used with caution in older adults.
6
 Data 

from those studies have shown a high prevalence of IP in 
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elderly, ranges from 2.2% to 35.6% in community 

dwelling patients,
7,8,9

 and from 10.5% to 54.7% in 

nursing home patients.
5,10,11

 In addition, IP in hospitals is 

also prevalent. The prevalence of IP was 36.2% among 

elderly inpatients in a medical center in Taiwan.
12

 In a 

study in the U.S. involving 384 hospitals, the prevalence 

of IP was 49% among elderly inpatients.
13

  

Hospitalization has been associated with a higher 

incidence of adverse outcomes including functional 

decline, delirium, and falls in the elderly.
14

 This can be 

explained by the fact that elderly inpatients may be 

exposed to new and possibly unnecessary medications, 

multiple providers and restrictive hospital formularies 

that require reconciliation with home medications.
15

 

No information is available regarding IP affecting 

Palestinian inpatients. Limited data from one study 

suggested that polypharmacy is common among chronic 

elderly patients.
16

 Furthermore, no study was conducted 

to thoroughly investigate IP using comprehensive criteria 

for the detection of IP, whether in the primary care or in 

the hospital settings. Therefore; in depth investigation of 

IP in hospitalized elderly patients in Gaza was needed. 

The current study assessed the prevalence of IP in elderly 

inpatients. The criteria used for detecting IP were the 

updated Beers' criteria 2012, DDIs, drug CI, and 

duplicate therapy. It also examined the different variables 

that might be associated with an increased risk of IP. 

These variables include hospital departments, gender, 

age, polypharmacy and number of diseases at admission. 

METHODS 

Study design and setting 

This study is a cross-sectional retrospective study. It was 

conducted at Al Shifa Hospital, Gaza, Palestine. Medical 

files for elderly patients admitted to the hospital over two 

months (From1
st 

November 2012 to 31
st
 December 2012) 

were screened for IP. Three departments were 

investigated, internal medicine department, cardiology 

department, and respiratory department.  

Sample size and selection criteria 

All the elderly inpatients ≥65 years old who were 

admitted to the three assigned departments during the 

study period at Al Shifa Hospital were included in the 

study. Three hundred eighty elderly inpatients (177 men 

and 203 women) were assessed for different types of IP. 

Twenty five patients who had unclear files and those 

whose their files did not include any information about 

the prescribed drugs were excluded from the study. 

Regarding drugs prescribed, 2385 drug orders were 

screened for IP. All the prescribed drug categories were 

included without any exclusion. Only drugs administered 

on regular basis were recorded. Drugs applied on-demand 

basis and drugs used once only were not included.  

Data collection and assessment criteria 

Chart review method was used for monitoring IP. Data 

sheet was designed for each patient and was numbered by 

the researcher. This sheet included all information about 

the patient: sex, age, patient physical data (weight, blood 

pressure), patient laboratory data, allergy to drug, past 

medical history, diagnosis, regular drugs (drug trade 

name, strength, drug generic name, directions, duration 

and date), analysis [appropriate, inappropriate] and 

reasons for inappropriateness. The drugs were classified 

according to the British National Formulary 2012. The 

criteria used to assess IP in this study were Beers' criteria 

2012, DDIs, drug CI (include drug-disease interactions 

and allergy to drugs) and duplicate therapy. Clinical data 

were used beside prescription data to assess IP. Data for 

monitoring IP were taken from four references.
6,17-19

 All 

potential DDIs were determined and classified according 

to severity; significant DDIs refer to the interactions that 

likely require monitoring by the doctor, serious DDIs 

refer to the interactions that require regular monitoring by 

the doctor or alternate medications may be needed, and 

contraindicated DDIs refer to the combination of drugs 

that should never be used because of high risk for 

dangerous interactions.
17

 

Data analysis 

The prevalence of IP was calculated by dividing the 

number of patients with at least one IP by the total 

number of patients multiplied by 100. This method was 

used to calculate the prevalence rates of overall IP, IP 

according to Beers' criteria, DDIs, and drug CI (drug-

disease interactions). Excel software and statistical 

package for social science version 15.0 (SPSS) program 

were used to analyse data. Numerical data were 

summarized using means and standard deviations. 

Categorical data were summarized as frequencies and 

percentages. All P-values were obtained from two tests 

(T-test and Chi-square test).  

T-test was used to compare mean age between men and 

women, mean number of diseases between men and 

women, and mean number of prescribed drugs per patient 

between men and women. Chi-square test was used to 

study the differences between men and women in the 

different departments, in the different degrees of 

morbidity, in patients on polypharmacy and those not and 

in the percentages of patients in each category of drugs 

prescribed. It also was used to compare the prevalence of 

IP among different age groups, in patients prescribed <5 

drugs to patients prescribe 5 or more drugs, among 

patients with different degrees of morbidity, among 

different departments, and in men to that in women. The 

results were considered to be statistically significant if P-

values ≤0.05.  
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RESULTS 

Principle characteristics of the study population 

A total of 380 elderly inpatients' medical files were 

screened for IP. Women composed 53.4% while men 

composed 46.6% of the study sample. Patients' age was 

categorized into three groups; (65-69 yrs), (70-79 yrs) 

and (80 and over yrs). Patients of the age interval 70-79 

yrs constituted the largest proportion 44.7%. There were 

no statistically significant differences between men and 

women regarding their characteristics. Detailed 

characteristics of the patients are shown in Table 1. The 

total number of drugs prescribed was 2385. Internal 

department had the highest number of prescribed drugs 

1062 (44.5%), and the most frequent prescribed drugs 

were cardiovascular drugs 1129 (47.3%). 

 

Table 1: Principle characteristics of the patients. 

Characteristics Total (n=380) Men (n=177) Women (n=203) P-value
a
 

Mean age in years ± (SD)  72.9±6.6 73±6.7 72.8±6.4 0.727
b
 

Department: n (%)
d
 

Cardiology 

Respiratory 

Internal 

 

101 (26.6) 

 88 (23.1) 

191 (50.3) 

 

53 (29.9) 

38 (21.5) 

86 (48.6) 

 

48 (23.7) 

50 (24.6) 

105 (51.7) 

 

0.367
c
 

Diseases 

Mean ± (SD) 
2.8±1.3 2.7±1.3 2.9±1.3 0.125

b
 

Patients' having n (%)
d
 

1 disease 

2 diseases 

≥3 diseases 

 

61 (16.1) 

94 (24.7) 

225 (59.2) 

 

36 (20.3) 

41 (23.2) 

100 (56.5) 

 

25 (12.3) 

53 (26.1) 

125 (61.6) 

 

0.104
c
 

Prescribed drugs 

Mean ± (SD) 

 

6.3 ± 2.5 

 

6.03±2.5 

 

6.49±2.5 

 

0.073
b
 

Patients prescribed n (%)
d
 

≥ 5 drugs (polypharmacy) 

< 5 drugs 

 

291(76.6) 

89 (23.4) 

 

130 (73.5) 

 47 (26.6) 

 

161 (79.3) 

42 (20.7) 

 

0.178
c
 

Drug categories 
e
 n (%)

d
 

Gastrointestinal drugs 

Respiratory drugs 

Cardiovascular drugs 

Central nervous system drugs 

Endocrine drugs 

Infection drugs 

Nutrition and blood drugs 

Musculoskeletal and joint diseases
c
  

Miscellaneous drugs
f
  

 

242 (63.7) 

100 (26.3) 

303 (79.7) 

66 (17.4) 

186 (49) 

227 (59.7) 

39 (10.3) 

15 (4) 

21 (5.5) 

 

113 (63.8) 

47 (26.6) 

135 (76.3) 

33 (18.6) 

78 (44.1) 

100 (56.5) 

22 (12.4) 

10 (5.7) 

10 (5.7) 

 

129 (63.6) 

53 (26.1) 

168 (82.8) 

33 (16.3) 

108 (53.2) 

127 (62.6) 

17 (8.4) 

5 (2.5) 

11 (5.4) 

0.952
 c
 

0.922
 c
 

0.117
 c
 

0.540
 c
 

0.076
 c
 

0.229
 c
 

0.194
 c
 

n= number of patients; 
a
P-values ≤0.05 were considered significant. 

b
T-test, 

c
Qui-square; 

d
n (%) percentages are given 

within parenthesis with the total number of patients as the denominator; 
e
Classification of drugs was done according to 

BNF (2012).; 
f
Miscellaneous drugs include urinary tract, malignant diseases and immunosuppressant, oropharynx and skin 

drugs. 

 

Inappropriate prescribing 

One hundred and sixty eight patients (44.2%) were 

subjected to at least one IP in this study. Table 2 presents 

the overall prevalence of IP, and the prevalence rates of 

DDIs, Beers ‘criteria drugs and CI (drug-disease 

interactions) in the entire sample. No case was registered 

neither regarding allergy to drugs nor duplication of 

therapy. 

A total of 323 IP instances were detected. Drug-drug 

interactions (DDIs) constituted the majority 74%, 

followed by IP according to Beers' criteria (24.8%). Only 

4 IP (1.2%) were related to CI (drug-disease interactions). 

Some patients had more than one type of IP.  

The total instances of DDIs were 239 involving 49 

different drugs and 98 different pairs of DDIs. Digoxin 

and ciprofloxacin were the most frequent drugs 

associated with DDIs. Glucocorticosteroids, atorvastatin 

and heparin were frequently associated with DDIs as 

well. Significant DDIs constituted the majority (68.2%) 

of the detected DDIs, followed by serious DDIs (31%), 

while only 2 (0.8%) instances were contraindicated. 
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Aminophylline was the most frequent drug involved in 

serious DDIs (Table 3). Digoxin, however, was the most 

frequent drug involved in significant DDIs (Table 4). 

Some examples of serious DDIs were the use of 

ciprofloxacin with aminophylline and omeprazole with 

clopidogrel. Regarding significant DDIs, hydrocortisone 

was ordered with ciprofloxacin and atorvastatin with 

digoxin. Only one contra-indicated DDI was identified 

which was using ceftriaxone I.V. with calcium gluconate 

injection.  

Table 2: The prevalence of IP in elderly inpatients. 

n=number of patients; a(%) Percentages are given within 

parenthesis with the total number of patients (380) as the 

denominator. 

The study identified a total of 80 instances of IP 

according to Beers' criteria (69 instances independent of 

diagnosis and 11 instances must be used with caution in 

elderly patients). Metoclopramide was the most frequent 

Beers' criteria drug prescribed (Figure 1). No instance 

was registered regarding PIMs considering diagnosis. 

Table 3: The most common prescribed drugs involved 

in serious
a
 DDIs. 

Drug 

Drug interaction instances 

involving the specified 

drug n (%)
b
 

Aminophylline 17 (23%) 

Ciprofloxacin 15 (20.3%) 

Clarithromycin 15 (20.3%) 

Digoxin 11 (14.9%) 

Glucocorticosteroid 9 (12.2%) 

Ceftriaxone 8 (10.8%) 

Heparin 8 (10.8%) 

Warfarin 8 (10.8%) 

Enoxaparin 7 (9.5%) 

Omeprazole 7 (9.5%) 

Azithromycin 6 (8.1%) 

Carbamazepine 6 (8.1%) 
aSignificant DDIs: DDIs: refer to interactions that require 

regular monitoring by the doctor or alternate medications may 

be needed17; bn=number of DDIs involving the specified drug. 

Percentages are given within parenthesis with the total number 

of instances of serious DDIs as a denominator (74). 

Table 4: The most common prescribed drugs involved 

in significant
a
 DDIs. 

Drug 

Drug interaction instances 

involving the specified 

drug n (%)
b
 

Digoxin 32 (19.6%) 

Atorvastatin 30 (18.4%) 

Glucocorticosteroids 28 (17.2%) 

Ciprofloxacin 26 (16%) 

Heparin 25 (15.3%) 

Spironolactone 19 (11.7%) 

Aspirin 16 (9.8%) 

Enalapril 14 (8.6%) 

Furosemide 13 (8%) 

Omeprazole 12 (7.4%) 

Calcium carbonate 11 (6.8%) 
aSerious DDIs: refer to interactions that require regular 

monitoring by the doctor or alternate medications may be 

needed17; bn=number of DDIs involving the specified drug. (%) 

percentages are given within parenthesis with the total number 

of instances of significant DDIs as a denominator (163). 

Some examples of CI (drug-disease interactions) which 

found in the present study were the use of spironolactone 

in severe renal impairment, and metformin in congestive 

heart failure.
17

  

Percentages are given with the total number of Beers' criteria 

instances as a denominator (80). 
Figure 1: The instances of potential IP identified by 

Beers’ criteria. 

Regarding the variables associated with the detected IP, 

the prevalence of overall IP was significantly influenced 

by age with the highest in those aged 80 + yrs (54.9%) 

(P-value=0.024), polypharmacy (P-value<0.001), degree 

of morbidity based on the number of diseases at 

admission with the highest in those having 3 or more 

diseases (52.9%) (P-value<0.001), and departments with 

the highest in the respiratory department (53.4%) (P-

value=0.018). While the prevalence of DDIs was 

significantly influenced by polypharmacy (p-

value<0.001), degree of morbidity with the highest in 

those having 3 or more diseases (40.4%) (P-

value=0.001), and departments with the highest in the 

respiratory department (44.3%) (P-value=0.005). Finally, 

The percentage of at least one patient with IP 

Total number of patients experienced at 

least one IP n (%)
a
 

168 (44.2%) 

Number of patients experienced at least 

1 DDI n (%)
a
 

126 (33.2%) 

Number of patients experienced at least 

1 IP according to Beers' criteria n (%)
 a
 

73 (19.2%) 

Number of patients experienced at least 

1 CI (Drug-disease interactions) n (%)
a
 

4 (1.1%) 
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the prevalence of IP according to Beers' criteria was 

significantly influenced by departments with the highest 

in the cardiology department (29.7%) (P-value=0.007). 

DISCUSSION 

Inappropriate Prescribing 

About 44.2% of patients were subjected to at least one IP 

in this study. This result indicates that IP was common 

and significant at the time of the study among the 

hospitalized elderly patients at Al Shifa Hospital. We 

expect that the variations in healthcare providers training 

and experiences, medication knowledge deficiency and 

the absence of pharmacist’s involvement in patients care 

might have contributed to the high prevalence of IP in the 

present study.  

The result of the present study was higher than what was 

found by Liu et al. study (36.2%).
12

 This difference may 

be due to the use of Screening Tool of Older People 

Potential inappropriate prescriptions (STOPP) criteria in 

Liu et al. study. The STOPP criteria assess DDIs, drug 

disease interactions, drugs that adversely affect older 

patients at risk of falls and duplicate drug class 

prescriptions. It lists only 65 instances of potentially IP, 

while the present study detected all the possible IP 

according to the predefined criteria.  

Yet, the result of the present study was lower than what 

was found by Hanlon et al.
20

 They reported that 91.9% of 

hospitalized frail elderly patients had IP. This may be due 

to the use of Medication Appropriateness Index (MAI) 

which assesses ten elements of prescribing: indication, 

effectiveness, dose, correct direction, practical direction, 

DDIs, drug-disease interactions, duplication, duration and 

cost. However, the present study did not assess 

indication, effectiveness, dose, direction, duration and 

cost. In addition, frail elderly inpatients often have poor 

health and thus they may require regular prescribed drug 

therapy. In Hanlon et al.
20

 study, the patients used both 

prescription and non-prescription drugs. All these reasons 

lead to higher IP among these patients. Our study 

involved both frail and fit elderly inpatients. 

The result by Steinman et al.
3
 was nearly similar to that in 

the present study (42%). They assessed IP in 196 elderly 

outpatients taking 5 or more drugs. A combination of the 

Beers criteria 2003, the MAI and the assessment of 

underutilization of medications instrument were used. 

Although the sample size was smaller, the wider criteria 

used permitted detecting more types of IP. In addition, 

the patients taking 5 or more drugs are more susceptible 

to IP.  

The prevalence of DDIs in the present study was 

relatively high 33.2%, but it was lower than that reported 

by other studies conducted among hospitalized elderly 

patients.
21,22

 This may be explained by several 

methodological aspects, as well as specific aspects of the 

setting or the study itself. Most studies which used 

computerized detection programs found that potential 

DDIs are common.
21,22

 However, these databases are not 

geriatric-specific, and, more importantly, they 

overestimate the true clinical significance. In fact, 

clinically significant DDIs are much less frequent.
20

 It is 

therefore necessary to increase the validity of DDIs 

criteria by focusing on drug interactions with sufficient 

clinical significance. In the present study, this was done 

by considering clinical information of the patient and by 

using three references for the detection of DDIs.
17-19

 This 

permitted a more accurate analysis, and resulted in a 

lower prevalence of DDIs. 

The most common example of serious DDIs in our study 

was the concomitant use of aminophylline I.V. and 

ciprofloxacin. This can decrease aminophylline clearance 

and increase plasma levels and symptoms of toxicity. 

Ciprofloxacin inhibits the hepatic enzyme CYP1A2 and 

hepatic/intestinal enzyme CYP3A4 metabolism. Serious 

and fatal reactions have included cardiac arrest, seizure, 

status epilepticus, and respiratory failure.
17

 If 

concomitant use cannot be avoided, aminophylline level 

must be monitored and dosage must be adjusted as 

needed.
17

 Cefuroxime and levofloxacine are safe 

alternatives which can be used with aminophylline.
23

 In 

the present study, monitoring of aminophylline level in 

blood was not available in the hospital. 

Another common example of serious DDIs was ordering 

omeprazole with clopidogrel. Omeprazole decreases the 

effect of clopidogrel by inhibiting the hepatic enzyme 

CYP2C19 metabolism, and thus decreasing the formation 

of the active antiplatelet metabolite.
17,24

 Pantoprazole 
25

 

and famotidine 
26 

can be alternatives to omeprazole to be 

used with clopidogrel.  

Regarding significant DDIs, hydrocortisone was used 

with ciprofloxacin. Coadministration of quinolone 

antibiotics and corticosteroids may increase risk of 

tendon rupture.
17

  

Another example of significant DDIs was using digoxin 

with atorvastatin. Digoxin is known to undergo intestinal 

secretion mediated by P-glycoprotein. Atorvastatin 

increases the level or effect of digoxin by inhibiting p-

glycoprotein (MDR1) efflux transporter. This interaction 

must be monitored closely.
17

 But in the current study 

digoxin levels were not monitored. 

Concerning CI drug combinations, ceftriaxone I.V. was 

ordered with calcium gluconate injection. In this 

combination there is a risk of potentially fatal particulate 

precipitation in lungs and kidneys. For patients > 28 days, 

calcium should be given in sequence after ceftriaxone 

once infusion line has been flushed, but not 

simultaneously in the same bag or line (chemically 

incompatible).
17

 In our study the information about 

administration was insufficient. 



Massoud LK et al. Int J Basic Clin Pharmacol. 2016 Dec;5(6):2376-2383 

                                 International Journal of Basic & Clinical Pharmacology | November-December 2016 | Vol 5 | Issue 6    Page 2381 

The prevalence of IP according to Beers' criteria (19.2%) 

was lower than that reported by Rothberg et al. (49%) 

and Momin et al. (40%) in hospitalized elderly 

patients.
13,27 

As Rothberg et al. who used Beers' criteria 

2003 had larger and more representative sample size.
13

 

While Momin et al. who used Beers' criteria 2012, had 

higher number of drugs prescribed per patient 

(mean=9.52±2.75).
27 

The criteria used whether Beers' 

criteria 2003 or the updated one in 2012 also affected the 

results. Some drugs like daily fluoxetine, ferrous sulfate > 

325mg/day and propoxyphene have been omitted in the 

2012 updated Beers criteria. Others like glyburide, 

metoclopramide and spironolactone have been added to 

the Beers' criteria 2012.
6
 Few drugs to be prescribed with 

caution in the elderly have also been added as a new 

category in the revised Beers' criteria.
27

 

In the current study, the most prevalent IP according to 

Beers' criteria independent of diagnosis was 

metoclopramide. Metoclopramide can cause 

extrapyramidal effects including tardive dyskinesia.
6
 The 

use of low dose aspirin for the primary prevention of 

cardiac events was also prevalent among elderly aged ≥ 

80 years old. It was listed in Beers' criteria as PIM to be 

used in caution in elderly ≥ 80 years old for the 

prevention of cardiac events. There is a lack of evidence 

of benefit versus risk in such patients.
6
 

The prevalence of drug-disease interactions in the current 

study was very low 1.1%, and do not go with the 

prevalence rates found in other studies.
7,28

 Lindblad et al. 

recorded a 40% prevalence of drug-disease interactions 

among frail elderly inpatients.
28

 These patients often have 

multiple diseases and take many drugs and this can 

increase drug-disease interactions among them. 

In the present study, spiranolactone was ordered for a 

patient who had severe renal impairment (serum 

creatinine was 3.1mg/dl). In this case spironolactone is 

contraindicated and must be avoided due to risk of 

hyperkalemia.
17,29 

Metformin was ordered to a patient with congestive heart 

failure (CHF). Patients with CHF have an increased risk 

for lactic acidosis; the risk for lactic acidosis increases 

with the patient’s age.
17

  

In the present study no patient had results concerning 

allergy to drugs. This may be explained by lacking of 

checking for allergy by the doctors, inadequate 

knowledge about drug allergy and unreported information 

from the patients about drug allergy. In contrast to other 

studies, no duplication of therapy was found in the 

present study.
7,30 

Variables associated with IP 

In the present study, age, polypharmacy, degree of 

morbidity and departments influenced the occurrence of 

IP. Gender, however, did not affect IP. Cahir et al. found 

that, the overall IP was influenced by old age, gender and 

polypharmacy.
30 

The prevalence of DDIs was influenced 

by polypharmacy, degree of morbidity and departments. 

Rahmawati et al. found that, the number of potential DDIs in 

elderly inpatients tends to increase with increasing the number of 

medications used per day.
21

 In the present study, the lowest 

prevalence of overall IP and DDIs was in the internal 

department. This may indicate that internists provided 

higher-quality inpatient care, while the highest was in the 

respiratory department due to lack of monitoring 

aminophylline levels in blood in the respiratory 

department.  

Finally, The prevalence of IP according to Beers' criteria 

was highest in cardiology department, as many Beers' 

criteria drugs have cardiologic applications. For example, 

spironolactone, amiodarone, digoxin, and quinidine 

sulphate. In addition, this may be explained by lacking 

cardiologists' knowledge regarding Beers' criteria drugs 

and their consequences in the elderly.  

An important limitation of this study was the deficiency 

of some data due to poor documentation and file keeping 

in the hospital. In addition, the consequences of IP were 

not addressed. Furthermore, other IP conditions were not 

investigated namely indication, effectiveness, dose, 

directions, drug-food interactions, duration, underuse of 

effective agents and cost. Finally, this study was done 

only in three departments at Al Shifa hospital, and was 

restricted to one hospital in the Gaza Strip; therefore the 

results cannot be generalizable to all elderly inpatients in 

Palestine.  

CONCLUSION 

In conclusion, the present study suggested that the overall 

IP was common among hospitalized elderly patients at Al 

Shifa hospital in Gaza-Palestine, but it was not far higher 

than that reported worldwide. The majority of IP was 

related to potential DDIs. Beers' criteria drugs were also 

prevalent and they were frequently prescribed by the 

doctors at Al Shifa hospital. No case was registered 

neither regarding allergy to neither drugs nor duplication 

of therapy. The prevalence of overall IP in the current 

study was influenced by age, polypharmacy, morbidity 

and departments, whereas, the prevalence of DDIs was 

influenced by polypharmacy, morbidity and departments. 

It was observed that internists provided higher-quality 

inpatient care. Lack of the monitoring of aminophylline 

levels in blood in the respiratory department increased the 

overall IP and DDIs. Departments also affected the 

occurrence of IP according to Beers' criteria and it was 

the highest in cardiology department.  

RECOMMENDATIONS 

We recommend that the findings of this study should be 

incorporated in an educational material at the hospital 

level to orient the physicians to good prescribing.  In 

addition, physicians should avoid prescribing 
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inappropriate drugs and should use alternatives for them.  

Furthermore, health administration at Al Shifa hospital 

must provide laboratory monitoring for aminophylline 

levels in blood.  The ministry of health must put a plan to 

introduce computerized decision support systems in 

hospitals to provide support for decision-making in 

patient care.  Moreover, a clinical pharmacy service must 

be established at Al Shifa hospital.  A comprehensive 

geriatric evaluation and management care approach must 

be considered to reduce IP.  Finally, similar studies 

should be carried out at other Palestinian hospitals in all 

Palestinian regions.  The results of these studies must be 

spread to the relevant sectors in order to improve 

prescribing quality and reduce the cost of such 

prescribing. 
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