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Abstract 

With the increasing availability of complex therapeutic agents and widespread 

polypharmacy, the rate of drug-related problems and DDIs with medical and financial 

consequences have been enormously increasing. This study aims to assess the magnitude 

and factors that correlate with DDIs in prescriptions of patients discharged from the 

internal medicine departments of the Governmental Hospitals in the Gaza Strip. 

This study utilized a mixed-method, it involved collecting quantitative and qualitative data. 

The quantitative data were collected by two tools, first is the abstraction sheet of 600 

discharged prescription sheets from the two hospitals were chosen by random sampling 

technique and the second is a semi-structured questionnaire to collect data from 

physicians of internal medicine departments and all pharmacists working in the two 

hopsitals, with a response rate of 75%. The qualitative data were collected through 

conducting 10 in-depth interviews with policymakers from the Ministry of Health. 

Quantitative data were analyzed by using the SPSS software and the qualitative data were 

analyzed using the open coding thematic technique. 

Findings revealed that the average age for participants (physicians and pharmacists) is 

42.03 years. Only 16% of participants received training about DDIs. Most of the 

participants agree that the best sources of information for DDIs are online sources. The 

average score for participants in DDIs test of 10 pairs of drugs was 45%, the higher pair 

of drugs which answered correctly were Amoxicillin and Acetaminophen with an average 

score of 74.7%, however, the lowest score was for Digoxin and Clarithromycine with an 

average score 24%. Most of the participants had a positive attitude towards the 

importance of DDIs to manage and to the danger of DDIs for patient health. Few 

participants agree that the clinical pharmacist has fulfilled their role in the Gaza hospitals, 

also few agree that physicians actually consult a pharmacist before prescribing and 

physician trust of the pharmacist as a consultant of DDIs information. Only 51.3% of the 

participants had awareness regarding the availability of therapeutic protocols in Ministry 

of Health, 37.7% always adhere to the Ministry of Health protocols and most of the 

participants agree that the application of an electronic prescribing program will help in 

the detection of DDIs. About 54.8% of participants (patients) were female, the mean age is 

51.66 years. The diseases most diagnosed are diseases of the circulatory system, which 

were diagnosed in 28.1% of prescriptions. The most prescribed drug was Acetylsalicylic 

acid (100 mg). The average number of drugs per prescription was 3.84 drugs. About 

54.3% of prescriptions had 2 to 4 drugs and 34.3% had 5 and more drugs. The study also 

revealed that 22.3% of the prescriptions had minor DDIs, 56.5% had significant DDIs, 

13% had serious DDIs and 60.8% had one type of DDIs at least. DDIs issue was 

statistically significantly associated with the setting, number of prescribed drugs, and age 

of the patient. 

The majority of healthcare providers working in the MOH hospitals are not knowledgeable 

enough about DDIs. There is a need for training and monitoring programs accompanied 

by supervision and incentives. Strengthening the role of the pharmacist. Prescription 

behavior requires further follow up and auditing.  The necessity of a computerized 

prescribing alerting system.  
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1 Chapter One 

Introduction 

1.1 Background 

Healthcare systems are considered the corner stones in preventing and treating diseases. As 

mentioned by the World Health Organization (WHO), a well-functioning health care 

system should develop the health status of persons, families and communities, defending 

the population against what threatens their health, protecting individuals against the 

financial consequences of ill-health, providing equitable access to people-centered care. 

Health system is composed of six building blocks: leadership and governance, health 

information system, health financing, human resources for health, service delivery and 

affordable essential drug medical products (WHO, 2010). 

According to WHO, medical products should have a regulatory system, national essential 

lists, treatment protocols, a good supply and distribution system, a drug availability and 

price monitoring system and a rational use promoting programs. Economically, spending 

on drugs is the largest expenditure on health after personnel costs in low income countries 

(WHO, 2013).  

Drugs can treat and cure many health problems. However, they should be taken 

appropriately to ensure that they are safe and effective. Drugs should be extremely specific 

in their effects, have the same predictable effect for all patients, never be affected by 

concomitant food or other medications, exhibit linear potency, be completely non-toxic in 

any dosage and necessitate only a single dose to affect a permanent cure. However, this 

ideal medication is still to be discovered. 

Drug-Drug interactions (DDIs) have received a great recent attention from regulatory, 

scientist and healthcare communities over the world. A large number and different types of 

drugs are introduced every year and new interactions between medications are increasingly 

reported. 

DDIs occurs when two or more drugs react with each other and cause the patient to 

experience an unexpected side effect, it may make patient drug less effective, cause 

unexpected side effects or increase the action of a particular drug. The more drugs a person 

needs, the in-creased risk of a drug–drug interaction. 
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Polypharmacy has been known as the single most essential risk factor for DDI. There is no 

universally agreed definition of polypharmacy, but most researchers describe it as the 

concurrent use of five or more medications. The probability of interactions increases with 

the number of drugs taken (Khandeparkar & Rataboli, 2017).  

DDIs may cause morbidity, mortality and financial costs. If it can be prevented might be 

considered a form of medication error. However, DDIs are considered important because 

they are often predictable and therefore avoidable or manageable. Their frequency may be 

related to the age of the patient, the number of drugs prescribed, the number of physicians 

involved in the patient’s care and the pharmacist role. Patient's safety is an increasingly 

recognized challenge and opportunity for stakeholders to improve healthcare delivery. 

The magnitude of drug–drug interactions (DDI) involving prescription drugs for patients 

discharged from Gaza Strip hospitals is not known. Therefore, this study is an attempt to 

explore the current situation of DDI in these hospitals 

1.2 Research problem 

Today, with the increasing availability of complex therapeutic agents and widespread of 

polypharmacy, the rate of drugs related problems and DDIs with medical and financial 

consequences are enormous. The efficacy of drug may be reduced, increased or 

potentiation of adverse reactions as result of drug-drug DDIs produced by polypharmacy 

prescriptions. Prescribing errors include irrational, inappropriate drug use and ineffective 

prescribing, under prescribing and over-prescribing (Hovstadius, 2010). 

In general, treatments are used in ways that undermine their value: they are prescribed 

when they should not be; they are not prescribed when they should be; and patients often 

take them wrongly or combine them with over the counter (OTC) drugs or supplements in 

ways that give potential harm and give drug-drug interaction then adverse drug reactions. 

DDIs occurs when two or more drugs react with each other and cause the patient to 

experience an unexpected side effect, it may make your drug less effective, cause 

unexpected side effects or increase the action of a particular drug. DDIs may cause 

morbidity, mortality and financial cost. 
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Harmful interactions may cause irreversible effects including organ damage as renal or 

hepatic failure. Also, the costs of certain drugs can be prohibitive because a lot of patients 

cannot afford them. 

Taking a multitude of medicines, whether they are prescription drugs, OTC 

treatments, herbal or dietary supplements identified as polypharmacy is not only a burden 

for patients, it can be dangerous. We need a way to alleviate the danger of unwanted drug 

interactions and improve drug adherence to essential medicines. It is imperative that 

patients are empowered to make informed decisions about the medicines they are taking 

and pharmacists and other healthcare providers have an important role in educating 

patients to make these decisions (Medicines, 2015). 

As for as the researcher known, this study will be the first to handle the topic about the 

magnitude and related factors of drug–drug interactions (DDI) which is involved in 

prescribed drugs for patients discharged from hospitals in Gaza Strip. So the study could 

help policymakers for awareness about magnitude and factors related to this issue.  

1.3 Justification 

There is a global interest to issues of excessive use of medication, polypharmacy, DDIs. 

Polypharmacy also push patient to buy drugs that costly is high, hence increasing the 

financial burden on the patients and their families and decreasing financial protection and 

satisfaction with health services. Palestine like other developing countries, face irrational 

drug use problem due to prescribing pattern as one reason (WHO, 2011). 

In Palestine, most research studies focused on DDIs issue in primary healthcare and on 

elderly patients. There are limited studies that were conducted to explore the issue in 

hospital and for all stages of age, especially on discharged prescription for drugs. So, this 

study will be among the first studies that concentrate on discharged prescription on 

hospitals. 

The researcher will explore the magnitude of the problem regarding the errors occur in 

prescriptions according to DDIs. The study will also try to explain the factors that help in 

the presence of this issue and affect in the prescription pattern, so it will provide signals 

that could help to identify best ways to promote rational use of drugs and avoid harmful 

DDIs and that may help decision makers in thinking about apply solutions to minimize this 
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issue. The researcher hopes that results of research may help healthcare system in 

organizing this issue and minimizing prescription errors regarding DDIs issue. 

1.4 General objective 

To assess the magnitude and factors that correlate with DDIs in prescriptions of patients 

discharged from the internal medicine departments of the Governmental Hospitals. 

1.5 Specific objectives 

 To estimate the rate of polypharmacy in prescription among patients discharged from 

the internal medicine departments of governmental hospitals. 

 To assess prescriptions for potential of harmful DDIs and see association if any with 

the number of drugs prescribed for the patients. 

 To explore factors that potentiate the magnitude of DDIs. 

 To propose recommendations about factors that could minimize DDIs magnitude. 

1.6 Context of the study 

1.6.1 Geographic context 

The state of Palestine is located in the west of Asia; it lies between longitudes 33’15” and 

29’30” and between latitudes 35’40”. The entire area of Palestine stretching from Ras Al-

Nakoura in the north to Omme-reshrash in the south. Occupied Palestine is a small 

country, its area about 27,009 sq.km. Now Palestinian National Authority Territory 

(PNAT) is composed of two areas separated geographically, the West Bank (WB) and the 

Gaza Strip (GS), with total area 6,020 sq.km, 5,655 sq. km for (WB) and 365 sq. km for 

(GS) (PCBs, 2017). GS is a narrow band of land located on the south of Palestine, 

constituting the coastal zone of the Palestinian Territory along the Mediterranean Sea 

between Egypt and green line. It is 45 Kilometers long and 6-12 Kilometers wide (History 

et al., 2018). GS have five governorates: North Gaza, Gaza, Mid Zone, Khan Younis and 

Rafah (PCBs, 2017).  

1.6.2 Demographic context 

According to Palestinian Central Bureau of Statistics (2017), the total estimated population 

of the Palestinian National Authority Territories at mid-2017 was about 4.95 million; 2.52 

million of males and 2.44 of females. The total estimated population of GS was 1.94 

million; 0.99 million of males and 0.96 million of females. Data revealed that the 
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population of the PANT is a young population; as the percentage of individuals aged 0 to 

17 constituted 47% of the total population at mid of 2017 but 47.5% in WB and 48% in 

GS. The elderly population aged 60 years and over constituted 5.2% of the total population 

but 5.9% in WB and 4.3% in GS at mid-2017. Population density is generally high at GS; 

5,423 person/km
₂

 (Palestinian Central Bureau of Statistics, 2017). The average household 

size in PNA was 5.2; 4.8 in WB and 5.7 in GS, the natural rate of increase of population 

was 2.8%; 2.5% in WB and 3.2% in GS. In 2016, Palestinian refugees constituted 41.5% 

of the total population: 26.2% in the West Bank and 65.3 % in GS. Life expectancy at birth 

in PNA was 73.8: 72.3 years for males and 75.4 years for females. (PCBS, 2017). 

1.6.3 Socio-Economic Context 

The economic status in Gaza is difficult where poverty affecting 38.8% of the total 

population (Courbag, Abu-Hamad & Zagha, 2016). Of the population of Gaza 48.2% of 

youth are unemployed (PCBS, 2018). 

For many years, there are mobility restrictions imposed on GS and almost all movements 

controlled by the Israelis, which makes a few people and a limited number of goods are 

allowed to across in and out. The main sources of livelihood in the GS are employment in 

the services sector which lately was affected by decreasing salaries of the employees. The 

proportion of Palestinians in Gaza who had a monthly income below the national poverty 

line is 76.1% ( Courbag, Abu-Hamad & Zagha, 2016). 

According to the United Nations Office for the coordination of Humanitarian Affairs 

(OCHA, 2014), the current poverty and unemployment rates are very high; In GS, 

unemployment rate has increased dramatically since mid-2013, following halt of the illegal 

tunnel trade with Egypt, soaring from 28% in the third quarter of 2013 to 45% in the 

second quarter of 2014; almost 70% of the youth aged 20-24 were unemployed in GS in 

the second quarter of 2014 and further deterioration is highly expected (OCHA, 2014). 

1.6.4 Health indicators 

According to PCBS, the crude birth rate was 31.9 per 1000 population: 29 in WB and 36.3 

in GS and crude death rate was 3.6 per 1000 population: 3.7 in WB and 3.4 in GS (PCBS, 

2015). 
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In GS  2017, infant mortality rate is 9 per 1000. The major cause of death in GS is 

cardiovascular diseases 58.9% of total deaths, the second cause of death is cancer with 

9.8% of total deaths (MOH, 2017) 

According to the data of Palestinian Health Information Center (PHIC), the reported crude 

birth rate in 2018 was 28.9 per 1000 of population; 28.2 per 1000 of population in West 

Bank and 29.8 per 1000 of population in Gaza Strip. The reported crude death rate in the 

same year was 2.6 per 1000 of population; 2.8 per 1000 of population in West Bank and 

2.3 per 1000 of population in Gaza Strip (MOH, 2018). 

1.6.5 Health care system 

Healthcare system is composed of five sectors that provide health care services in 

Palestine: Ministry of Health (MOH), United Nations Relief and Works Agency for 

Palestine Refugees in the Near East (UNRWA), Medical Military Services, Non-

Governmental Organizations (NGOS) and Private Sector. The main provider for health 

care in Palestine is MOH, it provides services: primary, secondary and tertiary. It also 

purchases some services from private sector, may be locally or abroad. The main roles of 

MOH are providing and controlling immunizations scheme, Public health activities, 

licensing and registration of health facilities (MOH, 2017). 

There are 147 primary health center in the GS: 22 are UNRWA centers and 50 are 

Governmental centers. The number of hospitals in the GS is 30 hospitals, 13 of them 

operated by MOH. Total no of beds is 2960, 74.7% of beds are operated by MOH. Bed 

occupancy rate for MOH beds is 90.2% with an average of residency reach 2.8 days 

(MOH, 2017).  

UNRWA provides primary health services to the refugee population and have 22 PHC 

centers in GS. The NGOS sector is extensive: from missionary hospitals (As, Al-Ahli Arab 

hospital and Al- Awda Hospital) to facilities supported by international organizations to 

community health centers, NGOs sector has 57 centers (WHO, 2009). 

Healthcare system in Palestine has faced many difficulties since the PNA assumed the 

authority for healthcare in 1994, because of continuous occupation, blockade, geographical 

division, political rift, shortage in basic supplies, lack of financial resources and economic 

opportunities, all of previous causes affect badly on the sustainability of Palestinian health 

care system (WHO, 2016). 
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1.6.6 Governmental hospitals 

The number of hospitals in the Ministry of Health is 27 hospitals, with a capacity of 3,462 

beds, or 53.8% of the total number of beds in Palestine. The beds of the Rehabilitation a 

managed by non-governmental organizations. There are 14 MoH hospitals in West Bank, 

with a capacity of 1,664 beds, equivalent to 48.2% of the total hospital beds of MOH, 

while there are 13 MoH hospitals in GS 1,794 beds or 51.8% of the total MoH hospital 

beds in Palestine (MOH, 2018). 

There are some details about hospitals for five governorates of Gaza Strip according to 

MOH (2018): 

 In North Gaza, there is two hospitals (El-Andonisi and Bet Hanon) 

 In Gaza, there is six hospitals (Al Shifa, Al Rantisi, Al Nasr, Al Ouon, Al Dora and 

Al Harazeen) 

 In Mid Zone, there is one hospital (Al-Aqsa) 

 In Khan Younis, there is two hospitals (Nasser and European Gaza Hospital) 

 In Rafah, there is two hospitals (Al-Najar and Al-Hilal Al-Imarati) 

GS governmental hospitals have approximately 1794 beds as total number; 439 in Al 

Shifa, 269 in Nasser, 248 in European Gaza Hospital, 160 in Al-Aqsa and the residual 

number is distributed between the other hospitals. Only eight of these hospitals have 

internal medicine departments;108 beds in Al Shifa Internal medicine department, 93 in 

European Gaza Hospital Internal Medicine Department, 62 beds in Nasser Internal 

Medicine Department and the residual beds distributed between the others (MOH,2018) 

(Annex 2). 

Total number of physicians in internal medicine departments of governmental hospitals is 

266; 95 in Al Shifa, 43 in Nasser and the rest physicians distributed between other 

hospitals. The total number of pharmacists in the 13 hospitals is 167; 35 in Al Shifa, 27 in 

Nasser and the other pharmacists are distributed between the other hospitals (MOH, 2018) 

(Annex 2). 
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The total number of in-patients of internal medicine departments is 37226; 10063 at Al 

Shifa, 6992 at Nasser, 6835 at European Gaza Hospital and the other in-patients are 

distributed between the other hospitals (MOH,2018) (Annex 3).  

1.6.7 Pharmacy status 

Significant economic disruptions related to the enormously complex political situation 

have caused the economic status to deteriorate. Deteriorating economic situation has 

already influenced health status and especially pharmaceutical services. The 

pharmaceutical sector is regulated and administered by the General Administration of 

Pharmacy.  There are 480 drugs on the updated essential drugs list and 902 items on the 

essential medical disposable list considered by the Palestinian Ministry of Health as 

necessary for the provision of essential health care. Although drug quality is satisfactory, 

Drug supply and availability is usually in shortage. These shortages of the essential drug 

and disposable items has been a chronic problem and zero stock levels have been depleted 

steadily in Gaza since 2007 (General Directorate of Pharmacy, 2019). 

According to MOH (2017), the average of population for every pharmacy is 2835. Average 

spending of MOH on drugs and medical devices is 29.1%. Total need of medicine and 

medical devices 41 million $, but actually the total price for what reach for central stores in 

GS is 22 million $, the percentage of zero items of drugs is 38% and medical devices is 

31%, that means lack of drugs and medical device in MOH. According to Gaza Central 

Drug Store, the shortages for essential drugs and disposables for non-communicable 

diseases (NCDS) was 60% and maternal and child health was 69% (WHO, 2019). By 

comparing with neighboring countries at the same level of economic condition, 

consumption of drugs in WB and GS is very high (Obeidallah et al., 2000). Absence of 

appropriate drugs policy and inadequate source for drugs information, led to high demand 

and over prescription (Obeidallah et al., 2000).  

1.7 Operational definition of terms 

Drug 

Any material acknowledged registered in the pharmacopeia, also any material which is 

used to diagnose, cure, treat or to help any human or animal disease, or any non-food 
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material intended to effect the human body or an animal with respect to environment or 

vital functions of any of them (Public Health Law, 2004). 

Essential Drug List (EDL) 

Is the list of drugs that satisfy the priority healthcare needs of the population (WHO, 2013). 

Prescription 

A prescription, often has abbreviation as Rx, is a health care program implemented by 

physician or other qualified health care practitioner in the form of instructions that govern 

the plan of care for an individual patient (Belknap, et al., 2008). 

Polypharmacy 

It is defined as using of multiple drugs by patient, but there is differences in the definition, 

but generally ranges from 5 to 10 (Nomura, Mendelsohn, Kusama, Igarashi, & Akazawa, 

2011). 

Drug-Drug interactions 

Modification in drug response when the drug is taken with another one, may be 

administered simultaneously or in quick succession (Nidhi, 2012).  

Clinically relevant drug–drug interaction 

A clinically relevant DDI is defined as two or more medications interacting with each other 

in such a manner that the effectiveness or toxicity of one or more drugs is highly likely to 

be changed when taking into account individual patient factors (age, gender, diagnosis, 

comorbidities) and medication order factors (dose and route of potentially interacting 

medications) (Baysari et al., 2019). 

Adverse drug reactions 

An Adverse Drug Reaction (ADR) result from intentional use of medicinal product and 

cause harmful or unpleasant reaction, which predicts hazard from future administration and 

warrants prevention or specific treatment, alteration of dosage regimen or withdrawal of 

the product (Edwards & Aronson, 2000). 
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2 Chapter Two 

Literature review 

2.1 Conceptual frame work and Literature review 

In this chapter, the researcher starts by the conceptual framework that is developed as a 

result of reviewing the literature review. Conceptual framework is the map of the study 

that guides design and implementation and summarizes all the study variables so it 

describes all the study domains which is important regarding the issue of interest, thus it 

provides comprehensive understanding of it.  

2.1.1 Conceptual framework 

The conceptual framework is shown in figure (2.1). It shows the main issue of DDIs and 

major groups of factors that related to it. The first group of factors is linked to patient, the 

second group is linked to health providers, the third is linked to healthcare system and the 

last is linked to polypharmacy.  

2.1.2 Patient related factors 

Different factors are related to patient may affect the magnitude of DDIs like sex, Age and 

the disease. 

2.1.3 Health Providers related factors 

Health care providers should present safe prescribing for different types of drugs, so they 

should practice a good prescribing practices, for example: contact time, number of patients 

is followed per day, knowledge of professionals, practices of prescribing, nature of 

communications between physician and pharmacist and role of pharmacist in this issue. 

2.1.4 Health system related factors 

The role of health system will be examined in regarding to the DDIS issue, first role is 

providing protocols and policies and the second role supervision and monitoring within the 

second health care facilities. 

 

 



11 

 

2.1.5 Polypharmacy related factors 

Polypharmacy is defined as administration of more than one medication for the patient. 

The precise minimum number of used medications to define polypharmacy is variable. 
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Figure (‎2.1): Conceptual framework 
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2.2 Literature Review 

2.2.1 Drug-Drug interactions 

2.2.1.1 Definition of DDIs 

Drug-drug interactions (DDIs) are one of the most considerable problems in drug 

prescriptions, the consequences of these interactions range from no harmful effect to drug 

associated morbidity and mortality (Ahmed et al., 2020). 

DDIs is defined as a change in a drug’s influence on the body when the drug is used 

together with a second drug. A drug-drug interaction be able to delay, decrease, or enhance 

absorption of either drug. This be able to decrease or increase the action of either or both 

drugs or cause adverse effects” (AidsInfo, 2019). 

A drug-drug interaction (DDI) is defined as an association between two drugs where the 

pharmacological effects of a drug are influenced by another drug. Positive DDIs can 

usually improve the therapeutic effects of patients, but negative DDIs cause the major 

cause of adverse drug reactions and even result in drugs withdrawal from market and the 

patient death (Yan et al., 2020). 

The drug-drug interaction is the primary cause of irrationality prescriptions mostly due to 

polypharmacy. Drug interactions have caused by the two or more drugs or other substances 

taken by the same patient. Due to widespread of therapeutic medications and 

polypharmacy, drug interactions are enormous (Jagadeesan et al., 2018). 

2.2.1.2 Prevalence of DDIs 

A Retrospective study has conducted by enrolling the prescriptions of outpatients in the 

hospital who came for patient counselling to Drug information centre in India, about 

31.43% of prescriptions were found to have drug-drug interactions, in that 21% were found 

to be minor, 70% moderate, 9% significance major interactions which may require some 

therapeutic interventions or monitoring (Jagadeesan et al., 2018). 

In Ayub Teaching Hospital in Pakistan, the prevalence of overall potential drug-drug 

interactions (pDDIs) in department of cardiology was 91.6% of patients had a minimum of 

one pDDIs regardless of severity. 86.3% and 84.5% patients were having at least one 
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pDDIs of major and moderate severity, respectively (Murtaza, Khan, Azhar, Khan, & 

Khan, 2016). 

An approximately quarter (25.8%) of prescriptions that were dispensed for medications for 

elderly patients contained serious DDIs in the South African private health sector (Van 

Heerden, Burger, Gerber, & Vlahović‐ Palčevski, 2018). 

In meta-analysis study is revealed that DDIs of 33% of the general patients and 67% of 

Intensive Care Unit (ICU) patients. If exclude poor quality papers, the DDIs prevalence for 

general inpatients increased to 44%, while the prevalence of ICU patients decreased 

slightly to 63% (Zheng et al., 2018). 

In Slovenia, the total number of potential DDIs cases between outpatients was 15.6% were 

potentially clinically relevant. Altogether, 9.3% of the total population is exposed to 

clinically relevant potential DDIs, and the proportion is higher among women and the 

elderly (Jazbar, Locatelli, Horvat, & Kos, 2018). 

In a public hospital in Al-Kharj in Saudi Arabia, 36.25 % of prescriptions have at least one 

drug-drug interaction. The majority of the DDIs in this study were of moderate severity. 

The prevalence of potential DDIs is high among patients in the outpatient settings (Ahmed 

et al., 2020). 

 In Jordan, 96% of polypharmacy patients at outpatient clinics have at least one pDDI. 

Almost half of the detected interactions involved cardiovascular medications. The majority 

of these pDDIs had moderate severity, with no more than 10% of the interactions requiring 

therapy modification (Nusair et al., 2020). 

In Gaza strip at UNRWA clinics, among elderly clients there is 93.9% of prescription with 

five drugs or more had DDIs. High rate of minor, significant and serious DDIs; the results 

were 72%, 77.8% and 69.2% respectively (Satoom, 2017).   

2.2.1.3 Mechanism of DDIs 

A drug-drug interaction (DDI) occurs when one drug alters the clinical effect of another. Drug 

interactions occur on pharmacodynamic and pharmacokinetic levels. In the first case, one drug may 

alter the sensitivity or responsiveness to another drug. Pharmacokinetic DDIs occur when a drug 

alters the absorption or disposition (distribution and elimination) of a concomitantly administered 
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drug. This change can lead to an altered quantity of drug at the site of action affecting the 

magnitude and duration of the effect. In this scenario, a drug is a perpetrator referring to the one 

that causes an effect on the substrate drug, for example, by inducing or inhibiting drug-

metabolizing enzymes. Although DDIs are often associated with toxicity or therapeutic failure, 

sometimes they can produce beneficial effects to the patient (i.e., improving the bioavailability of a 

drug and producing additive or synergistic effects). In any case, clinicians must be familiar with 

DDIs in order to improve prescribing tools (Vazquez et al., 2020). 

The action and interaction of drugs are dependent on their pharmacokinetics and 

pharmacodynamics. Physiological changes, alterations in homeostatic regulation, and 

diseases modify pharmacokinetic and drug response in older patients. Hence, many 

medications need to be used with special caution. Most drug interactions are 

pharmacokinetic and can be classified as alterations in absorption, distribution, and 

protein-binding effects, changes in drug metabolism, or alterations in elimination 

(Gujjarlamudi et al., 2016) 

 Pharmacokinetic drug-drug interaction is a situation wherein one drug affects (inhibits or 

induces) the absorption, distribution, metabolism, and/or excretion of another drug (Zhang 

et al., 2016). 

Pharmacodynamic drug–drug interactions occur when the pharmacological effect of one 

drug is altered by that of another drug in a combination regimen. DDIs often are classified 

as synergistic, additive, or antagonistic in nature, albeit these terms are frequently misused. 

Within a complex pathophysiological system, the mechanism of interaction may occur at 

the same target or through alternate pathways (Niu et al., 2019).  

Simultaneous oral intake of herbs, supplements, foods and drugs with other drug(s) may 

result in pharmacokinetic or pharmacodynamic interactions with the latter. Although these 

interactions are often associated with unwanted effects such as adverse events or 

inefficacy, they can also produce effects that are potentially beneficial to the patient. 

Beneficial pharmacokinetic interactions include the improvement of the bioavailability of a 

drug (i.e., by enhancing absorption and/or inhibiting metabolism) or prolongation of a 

drug’s plasma level within its therapeutic window (i.e., by decreasing excretion), whereas 

beneficial pharmacodynamic interactions include additive or synergistic effects. 

Mechanisms by which pharmacokinetic interactions can cause beneficial effects include 

enhancement of membrane permeation (e.g., structural changes in the epithelial cell 

membranes or opening of tight junctions), modulation of carrier proteins (e.g., inhibition of 
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efflux transporters and stimulation of uptake transporters) and inhibition of metabolic 

enzymes (Gerber et al., 2018). 

2.2.1.4 Severity of DDIs 

The severity of each reported DDI was classified according to Medscape drug checker 

definitions, described as follows in increasing order of severity (Medscape, 2020): 

 Minor interaction is unlikely to be clinically significant and it is supported by 

limited and/or conflicting data. 

 Significant DDIs is defined as any unexpected, unintended, undesired or excessive 

response for drugs that require discontinuing one drug or the combination 

(therapeutic or diagnostic), requires to change the drug therapy, modifying the dose 

(except for minor dosage adjustments), admission to a hospital is necessary, 

diagnosis complicates significantly, prognosis is affected negatively or temporary 

or permanent harm, disability or death. 

  A strong or serious DDIs defined as any interaction that is unexpected, undesired 

or excessive response to a combination of drugs that requires to discontinue the 

drugs (Avoid or use alternate combination). 

The severity of DDIs can vary from minor and undetectable to severe enough to negatively 

affect health and significantly increase treatment costs (Olsen & Sletvold, 2018). 

Frequency and severity of potential drug interactions in a cohort of HIV-infected patients, 

70% of patients took comedication, and 44.7% had ≥ potential DDI. About comedicated 

patients, 4.6% had severe and 59.2% moderate PDDIs (Molas et al., 2018).  

2.2.1.5 Drug classification and DDIs 

About 96% of polypharmacy patients at outpatient clinics in Jordan have at least one 

potential DDI. Almost half of the detected interactions were involved with cardiovascular 

medications (Nusair et al., 2020). 

Opioids were involved in 25% of all PDDIs of hospitalized infants, children, and 

adolescents, followed by antiinfective agents (17%), neurologic agents (15%), 

gastrointestinal agents (13%), and cardiovascular agents (13%). One-half of all PDDI 

https://www.sciencedirect.com/science/article/pii/S1319016419301562#b0160
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exposures were due to specific drug pairs occurring in ≤3% of patients per hospital day 

(Feinstein et al., 2015). 

The frequently occurring drug interactions are seen in Antihypertensive drugs, Diuretics, 

Proton pump Inhibitors and Antibiotics (Jagadeesan et al., 2018). 

2.2.1.6 Impact of DDIs 

Monitoring patients' active medication lists and deprescribing any unnecessary medications 

to reduce pill burden, the risks of adverse drug events, and financial hardship. Physicians 

should view deprescribing as a therapeutic intervention similar to initiating clinically 

appropriate therapy. When deprescribing, physicians should consider patient/caregiver 

perspectives on goals of therapy, including views on medications and chronic conditions 

and preferences and priorities regarding prescribing to slow disease progression, prevent 

health decline, and address symptoms (Halli-Tierney, 2019). 

The prevalence of DDIs substantially high among adults treated with antipsychotics. The 

factors such as polypharmacy influenced the occurrence of DDIs. A significant relationship 

between the exposure to the DDI and higher total health care expenditures were found 

(Almalki, 2017). 

Cardiovascular disease patients are highly exposed to adverse DDIs; about one in ten 

patients hospitalized with cardiovascular disease might have a DDI contributing to the 

hospitalization. The high prevalence of DDI harm might be a significant burden worldwide 

(Kovacevic et al., 2019). 

Comorbidities can mask the symptoms of pulmonary arterial hypertension, which can lead 

to a delayed diagnosis and deleterious consequences for disease progression and survival. 

Similarly, the presence of comorbidities increases the difficulty of evaluating disease 

progression and treatment effects by confounding prognostic assessments. The 

management of comorbidities in addition to pulmonary arterial hypertension should 

consider drug interactions, polypharmacy, adherence and evidence-based strategies. 

DDIs may cause a lack of clinical effect or adverse drug reactions. Irrespectively, they 

might increase morbidity and mortality (Andersson, Böttiger, Kockum, & Eiermann, 

2018). 
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The burden of DDIs is highest with combinations of drug that increase risk of bleeding, 

enhance CNS depression or anticholinergic effects or cause cardiovascular complications 

(Jazbar et al., 2018). 

A significant proportion of admissions (10%) of kidney transplant patients were related to 

possible ADRs. Almost of these patients had at least one drug interaction that could have 

potentially contributed to the probable ADR. Clinically significant (i.e. severe) drug 

interactions were more frequent between patients with ADRs (29% vs. 15%, p<0.01). 

Also, patients with ADRs were more likely to have started a drug 30 days before admission 

(38.5% vs. 10.4%, p < 0.01) (Bril et al., 2016).  

Polypharmacy increase risk of mortality and adverse drug events in patients with a 4-fold  

(Jongbloed, Duijnhouwer, & Dijk, 2019). DDI is associated with number of prescribed 

medications, increased duration of stay in the hospital and cost, which recommend that 

DDI are a significant clinical and economic problem. Probable damage to patients could be 

avoided (Moura, Acurcio, Belo, 2009). 

2.2.2 Drug utilization 

2.2.2.1 Rational drug use 

With excessive and inappropriate use of medicines, an unforeseen medicine safety problem 

can rapidly escalate to become a large-scale, major public health hazard. Problems 

stemming from frequent adverse drug reactions, medication errors, poor self-medication 

practices, medicines misuse and abuse, use of substandard and counterfeit medicines, 

combined use of traditional and herbal medicines, and recurring shortages of many life-

saving and essential medicines is aggravating drug safety (Atif et al., 2020). 

The use of medicines in a disease condition is necessary, but unnecessary load of drugs to 

patient will increase the safety problems. To improve drug safety in this high-risk 

population, appropriate prescribing might be more important than simply reducing the 

number of prescribed drugs (Salwe et al., 2016). 

Inappropriate prescribing  is the use of medications that have more risk than benefit when 

safer alternatives exist, that is highly prevalent in older patients which is approximately 

50% of older adults who take one or more medications that are not medically necessary 

https://www.sciencedirect.com/topics/medicine-and-dentistry/central-nervous-system-depression
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/cholinergic-receptor-blocking-agent
https://www.sciencedirect.com/topics/medicine-and-dentistry/cardiovascular-disease
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(Maher, Hanlon, & Hajjar, 2014). Prescription and use of inappropriate medications have 

been identified as a major cause of morbidity among the elderly (Fadare et al., 2019). 

Challenges to ensure the rational use of drugs; polypharmacy and complex drug regimen 

which may lead to adverse drug reaction, drug interactions and medication non adherence, 

professionals may have limited opportunities and capabilities to search and evaluate drug 

information and clinicians have difficulties in searching the best evidence and translating 

study findings in meaningful information applied to patient (Amundstuen Reppe, Spigset, 

& Schjott, 2016). 

Many factors contribute of polypharmacy among patients over 65. Professionals prescribed 

extra drugs for elderly patients compared to the past, because more and more drugs offered 

for treatment. The detection of huge number of medicines for a wide variety of conditions 

has assisted many patients. Inappropriately, this new development led to overuse and 

inappropriate use of prescription medications (Wooten & Galavis, 2005). 

Inappropriate prescribing (IP) in elderly inpatients is prevalent and is associated with an 

increased risk for adverse drug events (ADEs), morbidity, and utilization of health care 

resources. The elderly is more likely to have ADEs because of the physiological and 

pathological changes which occur with aging and affect both the pharmacokinetic (PK) and 

the pharmacodynamic (PD) status of drugs. Besides, they usually have multiple diseases 

which need several drugs. This further increases the risk of ADEs, drug-drug interactions 

(DDIs) and drug-disease interactions. In Gaza, beers' criteria drugs were frequently 

prescribed by the doctors at Al Shifa hospital. The majority of inappropriate prescribing 

was DDIs. Age, polypharmacy, morbidity and departments influenced the occurrence of 

inappropriate prescribing (Massoud, 2015). 

2.2.2.2 Polypharmacy 

2.2.2.2.1 Definition of polypharmacy 

There is heterogeneity in the definition of polypharmacy; ranging from numerical counts, 

numerical counts for a given duration of therapy or setting or descriptive, which included 

terms such as minor, moderate, major and excessive polypharmacy. The most reported 

category of definitions for polypharmacy was numerical. The most frequently used term 
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was polypharmacy which was defined as five or more medications by 46.4% of studies. 

There was a wide-ranging of numerical only definitions of polypharmacy, ranging from 

two or more medications to 11 or more medications. The basis for polypharmacy definition 

is simply more drugs being prescribed or taken than are clinically appropriate in the 

context of a patient’s comorbidities. It is commonly informed that as the number of 

prescribed drugs increases, so do the chances of DDIs and likelihood of harm. However, 

the number of drugs taken is not itself indication for appropriateness of therapy as all of the 

drugs may be clinically necessary and appropriate for the patient. There is a clear need for 

the term ‘appropriate polypharmacy’ in order to differentiate between the prescribing of 

‘many’ and ‘too many’ drugs instead of a simple numerical count of medications, which is 

of limited value in practice, while the addition of duration of therapy to account of 

medicines for the definition of polypharmacy provides more specific definition. The use of 

duration in the definitions to identify those patients with longer term or chronic use of 

drugs, potentially identifying those patients who might be at greatest risk of medication-

related problems. The number of medications can be a starting point, medications should 

be assessed in relation of their indication, efficacy and potential for harm with each other 

(not in isolation) given pharmacokinetic and pharmacodynamics interactions, in order to 

facilitate de-prescribing of inappropriate medications. Medications should be assessed for 

risks and benefits and also combination of medications should be based on benefits 

outweighing the risks (Masnoon, Shakib, Kalisch-Ellett, & Caughey, 2017).  

Polypharmacy definitions vary from measuring total number of medications to the use of 

high-risk or unnecessary medications. For research purposes, the most shared definition 

identifies polypharmacy as use of five or more medicines. While this approach may be 

considered random, there is evidence to support the use of this threshold when assessing if 

polypharmacy is appropriate or potentially inappropriate. (Gnjidic, Tinetti, & Allore, 

2017). 

Although the definition of polypharmacy is not yet clear today, it is generally regarded as 

drug use more than the patient needs. Advanced age is the most important risk factor for 

polypharmacy. In addition, other risk factors are loss of current cognitive functions, low 

socioeconomic level and nursing care. Incorrect drug use, drug side effects and drug-drug 

interaction lead to unwanted hospitalizations (Yildirim & Kilinc, 2017). Polypharmacy, 

defined as regular use of at least five medications, is common in older adults and younger 



21 

 

at-risk populations and increases the risk of adverse medical outcomes (Halli-Tierney et 

al., 2019). 

2.2.2.2.2 Prevelance of polypharmacy 

A study made in 2015, that 35.8% of adults in the United States were taking five or more 

medicines. Statistics are similar elsewhere – in 2014, Scotland’s electronic primary 

healthcare records showed that 16.9% of adults used four to nine medications. That 

number rose to 28.6% for adults aged 60–69 years and to 51.8% of the population aged 

over 80 years (Barrett, Lucas, & Alexander, 2016). 

Polypharmacy is an international phenomenon and the prevalence of polypharmacy 

continues to rise and rise. Polypharmacy (five drugs and more) is 37.7% of older 

Australian adults living in the community.  Among older Americans aged 65 years and 

older, from 1999–2000 to 2011–2012, polypharmacy enlarged from 24% to 39%. Because 

of increasing trends in medication use over the last decade, researchers now quantify hyper 

polypharmacy exposure, which refers to the use of ≥10 medications. Among older 

Australian adults living in the community, hyper polypharmacy prevalence is 4.8% 

compared to 23.8% among patients admitted to acute general medical hospital services 

(Gnjidic, Tinetti, & Allore, 2017). 

The prevalence of clinically relevant drug interactions between elderly patients admitted in 

department of medicine of a tertiary care hospital in Puducherry is about 6% in patients 

taking two to four medications, 50% in those taking five and 100% in those taking 10 

medications. Potential drug-drug interaction in more than 50% of patients as mean drugs 

prescribed to both admitted and discharged patients were more than five (Salwe et al., 

2016). 

Polypharmacy and potentially inappropriate medication use were found to be very 

prevalent in the Korean geriatric cancer population. Nearly half and one third of older 

adults with cancer were exposed to potentially inappropriate and major DDIs, respectively. 

These drug measures were not associated with chemotherapy-related toxicity, although 

polypharmacy significantly increased the risk of hospitalization during chemotherapy and 

was associated with poorer overall survival in older patients with cancer (Hong et al., 

2020). 
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The mean number of drugs prescribed daily between hospitalized patient undergoing 

systemic chemotherapy was an independent risk factor for major DDIs, and the risk 

increased by 12 % for each additional drug. Probably in contrast, the lower rates of 

additional risk of major DDI should occur in patients using a fewer number of drugs (Stoll 

& Kopittke, 2015). 

Polypharmacy is associated with an increased risk of re-hospitalization among older 

patients discharged from acute care hospitals (Sganga et al., 2015). Approximately half of 

the prescriptions in comprehensive specialized hospital in Northern Ethiopia contained 

DDIs; from the prescriptions with DDIs majority of them had moderate DDIs. 

Polypharmacy also could have an influence on the rate of DDIs (Gebretsadik et al., 2017).   

Despite the reported advances in health care systems, patients with polypharmacy are still 

at elevated risk for DDIs with significant clinical impact. At outpatient clinics in Jordan, 

96% of polypharmacy patients have at least one potential DDI. Almost half of the detected 

interactions were involved with cardiovascular medications. The majority of these 

potential interactions had moderate severity, with no more than 10% of the interactions 

requiring therapy modification (Nusair et al., 2020). 

Polypharmacy is most frequently observed among elderly people in GS UNRWA clinics, 

the prevalence of polypharmacy was 27.6% with age group 60 - 69 and 25.9% with the age 

group of 70 - 79 years, whereas this percent drops to 18.2% among elderly patients aged 80 

years or more. The prevalence of polypharmacy among very old individuals (>80 years of 

age) was somewhat lower than among the elderly in general. A higher prevalence of drug 

use among women was found in this study. The prevalence of polypharmacy between 

females (27.9%) was higher than males (24.2%), although it was not statistically 

significant. Among the elderly, however, there were no differences between the sexes in 

the prevalence of polypharmacy (Taleb, Abed, Dahudi, Najim, & Ahmed, 2014). 

2.2.3 Healthcare provider and DDIs 

2.2.3.1 Role of physician 

The health care professionals are responsible to confirm safe dispensing and use of drug 

combinations that may interact and cause adverse events. In the last 40 years' huge 
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amounts of information about drug interactions has been published. Nonetheless, while 

potential drug interactions are probably common, only rare of them manifest thoughtful 

adverse events and often only in predisposed clients. Thus, health care professionals’ sense 

inundated with hints for potential drug interactions of questionable clinical significance 

provided by their drug interactions information sources. Computerized alerts systems allow 

important assistance but their performance is not satisfying  (Tamblyn et al., 2003). 

In Iran, physicians may have poor skill to prevent clinically relevant pDDI rate, and they 

perceive the necessity for performance feedback. The majority of the respondents (n = 268, 

95.4%) wanted to receive performance feedback on co-prescription of in their prescriptions 

(Nabovati et al., 2017). 

Prescribers may have insufficient knowledge to avoid potential life-threatening DDIs. In 

Malaysia general hospital, knowledge level is associated with healthcare specialty 

(p < 0.001), with 100% houseman officer having low knowledge, years of experience 

(p < 0.05) (50% of the HCPs with11–15 years of experience had high knowledge) and 

postgraduate study (p < 0.05), which 78.2% of HCPs without postgraduate studies had a 

low knowledge level (Abdo et al., 2020). 

When prescribing medications, physicians should recognize clinically relevant potential 

drug–drug interactions (DDIs). Prescribers in Iran may have poor ability to prevent 

clinically relevant potential DDI occurrence, and they perceive the need for performance 

feedback (Nabovati et al., 2017). 

2.2.3.2 Role of pharmacist 

The health care system without pharmacists is unable to work effectively with most 

medicine-related issues, so skillful and authoritative pharmacists existence is necessary to 

improve appropriate use of medicines, eliminate medication errors, make appropriate use 

of the medicine budget by efficient management (to ensure maximum access) and ensure 

the implementation of National Essential Medicine List (Azhar et al., 2009).  

The specific role of a pharmacist in the health setting is altering and varies significantly 

from country to country. In contrast developed world, pharmacists in developing countries 

are not fully executing their potential role. They are still stressed for the recognition of 

their role (Kafeel et al, 2014). 
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Health care professionals' skill to recognize potential drug-drug interactions  is important in 

decreasing the risk of potential DDIs and their adverse consequences (Ko, et al., 2008). 

The role of pharmacists at Polokwane hospital is confined to just stock management and 

dispensing. There are promising avenues for future development of their role during 

patient care, which can be achieved by addressing the barriers. The expansion of the role of 

pharmacists within the medical team will require improved partnership between health care 

professionals, resources, legislations and guidance from formal standard treatment 

guidelines. Having a national framework for pharmacy practice from Ministry of Health, 

supported by educational opportunities and a pro-active professional association would be 

key to incorporating pharmacists within the medical team (Moloto, 2019). 

About community pharmacists around Lebanon, there is a large gap in the knowledge 

about drug interactions with other drugs, food, and herbs. When searching for interactions, 

pharmacists were found to refer mostly to the internet, drug applications, or colleagues. 

Their attitudes were positive and coherent with understanding their role in clarifying 

interactions when prescribing drugs; nevertheless, their practices were suboptimal 

(Makkaoui et al., 2020). 

Physicians and nurses in Riyadh in Saudi Arabia have positive perceptions of the role of 

clinical pharmacists, but they are aware that the role of clinical pharmacist needs to be 

defined and recognized for effective integration into health-care teams. Most participants 

appreciated the proactive involvement and recommendations suggested by clinical 

pharmacists and indicated that their engagement has enhanced the safety and quality of 

patient care (Alsuhebany et al., 2019). 

Inadequate knowledge of several forms of drug interactions may lead to inappropriate 

patient counseling and result in adverse medical consequences. Most of the community 

pharmacists surveyed in Sudan study confirmed a lack of knowledge about DDIs (Tokka & 

Ahmed, 2017). 

 

 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/drug-drug-interaction
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2.2.3.3 Physician and pharmacist coordination 

In the Sudanese study, there is poor collaboration between physicians and pharmacists 

(Tokka & Ahmed, 2017). South Africa study ensured that pharmacists play important roles 

in the identification, prevention, detection and management of DDIs, drug-food 

interactions and ADRs (Bushra, Baloch, Jabeen, Bano, & Aslam, 2015). Other study which 

is promoted by Zeenny et al, (2017) in Lebanon which clarified that uncoordinated care 

which is provided by multiple professionals is a factor of high incidence of DDIs. 

There is limited communication and collaboration between primary care providers and 

pharmacists in Canada when managing medications. Pharmacists were missing key 

information around reason for use, and physicians required accurate information around 

adherence. Electronic health records are a potential tool to help clinicians communicate 

information to resolve this issue. Electronic health records need to be designed to facilitate 

interprofessional medication management so that pharmacists and physicians can move 

beyond task-based work toward a collaborative approach (Mercer et al., 2018). 

Medication discrepancies and errors arising from lack of care coordination for healthcare 

consumers seeing multiple healthcare providers is a very real problem. A patient-centred 

approach is key to improvement, along with strategies including integrated care pathways 

facilitated by technology and shared accountability. All healthcare providers need to 

commit to the consumer being central to the goal of medications accuracy (Wheeler et al., 

2018). 

Collaborative practice between physicians and pharmacists in Kuwait has a positive effect 

on healthcare outcomes. More than half of the physicians (52.1%) and pharmacists 

(55.7%) had never practiced collaboratively. Both groups preferred to communicate face-

to-face (76.7%) or via telephone (76.5%). Both professions showed good agreement on 

pharmacists’ roles related to managing side effects, improving adherence, assisting in 

dosage adjustment, providing advice regarding drug interactions, and providing drug 

information to physicians. They indicated disagreements on the importance of dispensing 

of prescriptions and providing advice to physicians regarding modification of drug therapy. 

Both groups expressed overall positive perceptions of the potential for further 

collaboration in areas related to the clinical roles of pharmacists. The top four perceived 
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barriers to collaborative practice were lack of time (84.1%), lack of financial compensation 

(76.3%), lack of face-to-face communication (68.9%), and the possible fragmentation of 

patient care by the involvement of multiple healthcare professionals (68.9%) (Albassam et 

al., 2020). 

2.2.3.4 Development of healthcare provider 

Insufficient knowledge of different forms of DDIs may lead to inappropriate patient 

treatment and result in adverse medical consequences. Therefore, additional training and 

incorporation of knowledge and expertise about DDIs among community pharmacists is 

essential to provide suitable patient counseling and optimal therapeutic outcomes. Proper 

and rational undergraduate training courses and integration of knowledge among 

healthcare professional is useful to rationalize the use of drugs in Sudan. It, as well, may 

elevate the dispenser’s awareness about the different problems and the associated patient’s 

risks (Tokka & Ahmed, 2017). 

Community pharmacists in Lebanon are aware of their role and responsibility about drug 

interactions though only a few do so in their everyday work so, proposed interventions 

include additional training and workshops to refresh the memories of the pharmacists on 

different interactions, and applying software programs in pharmacies to discover these 

interactions on the spot. (Makkaoui et al., 2020). 

The application of educational pharmacotherapy programs reduced the number of Major 

DDI in the Cardiology department of Emergency Hospitals in Aktobe city (Kazakhstan), 

the reduction in the indicators of drug interactions of the Major DDIs by 18.2% (Mussina, 

Smagulova, Veklenko, and et al., 2019). Continuing education and observation by 

prescribers towards drug selection may decrease the problem of potential adverse DDIs 

(Mistry et al., 2017).  

A major number of outpatients have been exposed to the adverse effects linked with these 

DDIs. To improve prescribed drugs safety, it is necessary that the prescription of 

medication combinations which their concomitant use may lead to clinically relevant DDIs 

is prohibited. Therefore, it is recommended to carry out training for physicians and 
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pharmacists and effective interventions such as computerized alerting systems be designed 

and applied (Nabovati et al., 2017). 

Documentation of DDIs is an important for health professionals when prescribing or 

administering drug combinations. Despite the considerable number of DDIs detected in 

this study, half (50.5 %) was based only on theoretical knowledge of drug pharmacology or 

on a few clinical trials. The computer program used to identify interactions has a 

specificity of 80–90 %, which may have overestimated the frequency of DDIs (Stoll & 

Kopittke, 2015).  

Poor documentation for ADR as a history for patient can lead to re-exposure of the 

offending drug causing experience for the same ADR again for the same patient. Previous 

occurrence for ADR is considered a risk factor to develop ADR. So accurate 

documentation of the ADR at the time of reaction can give relevant information to the 

patient about ADR and prevent re-occurrence (Tangiisuran, Wright, Van der Cammen, & 

Rajkumar, 2009). 

Appropriate documentation of drug warnings in the electronic health record delivers timely 

and accurate communication to other members of the health care team. Alert 

acknowledgment and documentation are also vital to timely and appropriate clients care 

(Horn et al., 2013). 

Although evidence based computerized drug interaction checker programs that deliver 

rapid access is insufficient alone, they can aid health care professionals in preventing 

pDDIs. The use of this program in the community pharmacies could reduce pDDIs during 

the dispensing of medicine (Simsek, Taner, Macit, Berk, & Mercanoglu, 2019). The use of 

electronic interaction software towards drug selection may decrease the problem of 

potential adverse DDIs (Mistry et al., 2017). 

It is unrealistic to expect clinicians to memorize the thousands of DDIs and their clinical 

significance, especially considering the high rate of introduction of novel drugs and the 

escalating appreciation of the importance of pharmacogenomics. Reliable regularly 

updated decision support systems and information technology are essential to help alert 

dangerous drug combinations (Kafeel et al, 2014). 
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DDIs are the cause of many adverse effects in the patients, and, hence, they have an 

important impact in health care. Improvements in systems related to clinical decision-

making are necessary to decrease the negative impact caused by DDIs in the clinical 

practice. On the other hand, improvements in the methods used to detect novel DDIs are 

also needed to discover interactions that are causing harm to the population earlier (Vilar, 

Friedman and Hripcsak, 2018).  

Adverse drug events have a negative impact on the provision of health care in the United 

States. A common method to solve this problem has been the adding of medication-related 

clinical-decision-support software to pharmacy information systems. For decades, 

pharmacy information systems have utilized large databases of medicine alerts, often 

supporting multiple alert types. One kind of alert signals a DDIs When revising patients’ 

medication profiles, pharmacists are often presented with interactions to review and 

integrate into drug treatment management decisions. However, a large number of clinically 

insignificant alarms are often displayed during the review process. The application of 

medication-related clinical-decision-support software in practice often permits multiple 

members of the health care team to see these alerts. For example, an alert might be 

reviewed by a prescriber at the time of order entry, a pharmacist at the time of dispensing, 

and a nurse at the time of medication administration (Horn et al., 2013). 

Well-designed computerized warning systems and delivering performance feedback to 

develop patient safety is very important, most of healthcare providers in Iran selected 

information technology-based tools (i.e. short text message and email) as their preferred 

method of receiving feedback (Nabovati et al., 2017). 

2.2.4 Patient and DDIs 

Polytherapy is often mandatory in the management of most of the common ailments 

affecting geriatric patients. Drug prescription in elderly is a serious challenge as there is an 

increased possibility of drug interaction resulting in toxicity, treatment failure, or loss of 

drug effect. Duplicative prescribing within the same drug class often occurs, and 

unrecognized drug side effects are treated with more drugs. The drug prescriptions for 

Italian patients reached the highest values in the 65–69 and 70–74 age groups (p = 0.005 

and p = 0.008 vs age 14–64 respectively). An overall amount of 6,094,373 DDIs were 
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detected, of which 47,173 were contraindicated. Median number of DDIs was higher in 

65–69 and 70–74 age groups (p = 0.008 and p = 0.012 vs age 14–64, respectively). 

Regarding contraindicated DDIs a significant difference was detected comparing 14–64 

vs ≥65 age groups (p = 0.010 vs 65–69 group, p = 0.005 vs 70–74 group and ≥75 group) 

(Gujjarlamudi, 2016). 

This study demonstrated a high prevalence of potential DIs among hospitalized cardiac 

patients in medical wards in Jimma University Medical Center in Southwest Ethiopia due 

to the complexity of pharmacotherapy. The prevalence rate is directly related to age, 

number of prescribed drugs, and length of hospital stay. Older age (adjusted odds ratio 

(95% confidence interval): 1.067 (2.33–27.12), p = 0.049), long hospital stay (⩾7 days) 

(adjusted odds ratio (95% confidence interval): 2.80 (1.71–4.61), p = 0.024), and 

polypharmacy (adjusted odds ratio (95% confidence interval): 1.64 (0.66–4.11), p = 0.041) 

were independent predictors for the occurrence of potential drug–drug interactions (Diksis 

et al., 2019). 

Older patients are often more sensitive than their younger counterparts to the effects of 

medications because of alteration in pharmacodynamics responses. for examples excessive 

sedation and confusion with morphine, increased anticoagulant effect with warfarin, 

greater sensitivity to central nervous system effects of anticholinergic drugs and increased 

confusion with neuroleptics even if it is used at standard doses. Such pharmacodynamics 

responses are generally predictable and can be minimized if we starting at the lowest 

possible dose and titrating to response (Lavan & Gallagher, 2016). In other study revealed 

that higher number of medications and older age are associated with higher odds for 

clinically relevant potential DDIs (Jazbar et al., 2018).  

The majority of patients admitted in department of medicine are between age 65-75 years. 

In admitted elderly patients mean number of drugs prescribed was increased as age of 

patients increased but this was not right for discharged patients in which older elderly 

patients have less number of drugs in their prescriptions (Salwe et al., 2016). 

For cardiac patients the pDDIs is 55% with moderate severity but 45% with major 

severity. Also in this study  revealed no significant association between pDDIs and specific 

gender (Murtaza et al., 2016). 

https://www.sciencedirect.com/topics/medicine-and-dentistry/senescence
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Patients aged 60 years had a 48 % higher risk of being exposed to at least one drug 

combination with a potential for major DDI, regardless of the number of drugs prescribed 

and presence of comorbidities. Elderly patients most frequently used mood stabilizers, 

drugs for heart failure, antihypertensive, and antiarrhythmic drugs which are commonly 

involved in major DDIs. Also, the metabolism and excretion decrease in elderly patients 

for certain substances, so that increase the risk of drug-related problems (Stoll & Kopittke, 

2015).  

Receipt of ≥10 drugs was very strongly associated with increasing age, but was also 

independently more common in women, in persons living in more deprived areas, and in 

care home residents (Guthrie, Makubate, Hernandez-Santiago, & Dreischulte, 2015).  

Gender and age were not found to be predictors of possibly serious DDIs. But there was a 

trend of an increase in the prevalence of potentially serious DDIs by age. Secondly, the 

most frequent interacting combinations were CNS medicines (30.6%), antihypertensive 

medicines and NSAIDs (23.5%), diuretics and NSAIDs (8.2%), ACE inhibitors and 

potassium supplements (4.9%) and NSAIDs/aspirin and corticosteroids (4.8%) (Gerber, & 

Vlahović‐ Palčevski, 2018). 

Women have a 1.5 to 1.7 fold increased risk of developing an ADR compared with men 

(Rademaker, 2001). This can be attributed to gender differences in immunological and 

hormonal physiology which influence pharmacodynamics and pharmacokinetic response, 

particularly in relation to cardiac and psychotropic medications (Soldin, Chung, & 

Mattison, 2011). 

Genetic factors may be to play a role in serious ADRs that have been usually classified as 

idiosyncratic, as drug-induced liver injury, statin-induced myotoxicity and drug-induced 

long QT syndrome (Wilke et al., 2007). Genotyping at an individual level has the potential 

to optimize drug therapy and reducing ADRs (Meyer, 2000). Genotyping technology can 

be used to predict ADR risk in patients who need phenytoin, a widely used antiepileptic 

drug with a narrow therapeutic index and large variability in patient response. Such 

variability is partly due to variant in expression of the gene encoding the cytochrome P450 

2C9 enzyme that metabolizes phenytoin. Recently published guidelines about the 

interpretation of genotyping are useful for drug dosing and could reduce the occurrence of 
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severe ADRs, for example Stevens Johnson syndrome (Caudle et al., 2014) . Genetic 

predisposition has a pronounced role in determining the magnitude of drug–drug 

interactions (DDIs) and drug–drug–gene interactions (DDGIs) and Generalization in drug 

interaction management can lead to inappropriate administration (Bahar, Setiawan, Hak, & 

Wilffert, 2017). 
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3 Chapter Three 

Methodology 

This chapter presents in detail the methods that used in this study by the researcher. It 

describes the design of the used approach (methodology), study setting, period of the 

study, target population, sample selection, sample size, data collection tools, eligibility 

criteria, scientific rigor. It also presents the data collection process, response rate and entry 

and analysis method for data.  In addition to that, give information about study instrument, 

its reliability and validity, ethical and administrative considerations and limitation of the 

study. 

3.1 Study design 

The design which was used by the researcher is triangulated, analytical descriptive, cross 

sectional approach (Quantitative and qualitative). The quantitative data assessed the extent 

of the drug-drug interaction issue; first it examined the awareness of health providers to 

DDIs issue in prescribing practices, as well as it measured specific indicators that reflected 

the prescribing practices. Cross sectional design is practical, relatively simple, cheap, easy, 

reflect the existing facts at the same point in of data collection and enables the researcher 

to meet study objectives in a short time. It also give some possible indications about 

causation relationships  (Burns & Groves, 1997). In this study, methodological 

triangulation provided combination between quantitative (Self-administered questionnaire 

with physicians and pharmacists), (abstract data from discharge sheet for patients in 

Internal Medicine Departments) and qualitative paradigms (in depth interviews with key 

informants) to validate findings from one method with another, or to enhance 

understanding of the facts on the ground (Donovan & Sanders, 2005). 

3.2 Study settings 

This was applied at two governmental hospitals in GS. Al Shifa Medical complex and 

Nasser medical complex (Nasser). Which were choosen by random sample from the total 

number of governmental hospitals ( 8 hospitals ), these hospitals had internal medicine 

departments. 
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3.3 Study Period   

The study consumed about one year and a half; it would start in March, 2019 and 

completed by August 2020.   

3.4 Study population 

For quantitative design, the first population had discharged from internal medicine 

departments of governmental hospitals. The total number of governmental hospitals is 13, 

the study population is only for eight hospitals which has internal medicine departments, so 

we excluded hospitals which have not internal medicine department. Total number of the 

study population for the eight hospitals is 37,226 by the year of 2018. 

The second population was physicians who are working in internal medicine departments 

for the eight hospitals, the total number for physicians' population was 286. And the other 

study population is pharmacists who are working in the eight hospital, they were 141.  

For qualitative design; population was ten key informant interviews, ten key managers who 

represent the views of health care providers.  

3.5 Target population 

The first population included prescriptions for discharged patients randomly selected from 

internal departments of the study settings, in both Al Shifa Medical Complex and Nasser 

Medical Complex, its number was 17055 by the year of 2018. The second population 

included all physicians who work in the internal departments in the two targeted settings, 

their number was 138. The third population included all pharmacists working at the two 

mentioned hospitals who practice dispensing and reviewing drugs, their number was 62. 

The forth population was ten key informant of managers and policymakers who are related 

to the issue. 

3.6 Sampling   

3.6.1 Sample calculation  

According to the electronic files of patients in internal medicine departments of the two 

study settings, the estimated population was 17055 patients during one year of 2018 

(MOH, 2018). According to the context of the study, Hospital is a facility, If the number of 

facilities less than 20, so the minimum sample size to be collected is 600 divided by the 
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number of targeted facilities (WHO, 1993). A target sample size was approximately 600 

prescriptions; 300 prescriptions from Al Shifa hospital and 300 from Nasser hospital.  

As shown in Table (3.1), preliminary information from MOH web site for the hospitals 

indicated that the two settings usually have an average of 138 physicians who work in 

internal departments; 95 in Al Shifa hospital and 43 in Nasser hospital, all of them were 

targeted. An estimated pharmacists number of 62 for the study settings; 35 in Al Shifa 

hospital and 27 in Nasser hospital, all of them were targeted (MOH, 2018). 

Table (3.1) number of calculated samples  

No Item No of target population Sample size 

1 
Admission in Al Shifa hospital 

(Internal department) 
10063 300 

2 
Admission in Nasser hospital 

(Internal department) 
6992 300 

3 
Physicians in Al Shifa hospital 

(Internal department) 
95 95 

4 
Physicians in Nasser hospital 

(Internal department) 
43 43 

5 Pharmacists in Al Shifa hospital 35 35 

6 Pharmacists in Nasser hospital 27 27 

 

3.6.2 Sampling process  

Arandom sampling technique was used to select two hospitals from the 8 hospitals (had 

internal medicine department) which exist in GS. The two chosen hospitals were Al Shifa 

hospital and Nasser hospital. 

A simple random selection was done for electronic scanned files for patients who had 

discharged from internal medicine departments. The sample of the 600 patients was 

divided between the two hospitals equally. 300 of the sample were from Al Shifa hospital 

and 300 were from Nasser hospital. Then, a probability systematic selection for patients 

was done depending on electronic files schedules per each hospital during the year of 

2018.  
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Apurposive sample of ten key informants was selected. The key informants sample 

included ten managers to reflect the facts regarding the issue. The idea of including this 

sample is to dig deeply and understand in-depth the perspectives about the DDIs issue.   

The qualitative component was carried out after the quantitative one in order to explore 

issues that emerge from the idea of including this sample is to dig deeply and understand 

in-depth the perspectives about the DDIs issue.   

3.7 Eligibility criteria 

3.7.1 Inclusion criteria 

For the quantitative study, prescriptions for patients discharged from study settings internal 

departments which had at least one prescribed drug and clear written prescription. 

Regarding the physicians, all of them who practice prescribing drugs in internal 

departments and all pharmacists who dispense or review prescriptions in any department of 

the two study settings. For the qualitative data, key informant interviews with ten 

policymakers or managers, they were selected purposefully from front line and they are 

related to DDIs issue. 

3.7.2 Exclusion criteria 

Subjects who are not eligible to be participant in the study include: 

 Patients who died during staying at the hospital. 

 Unclear or incomplete prescription. 

 Patients escaped from the hospital before having the discharge permit. 

3.8 Sampling technique 

Quantitative data 

According to availability of patients’ scanned files on computer in the two hospitals, the 

researcher selected the sample randomly from all the available electronic files from 

targeted settings (300 from Al Shifa and 300 from Nasser) as following: 

 Files for patients discharged from internal medicine department of each setting. 

 The retrospective data should be twelve-month of 2018. 
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The researcher applied physician's questionnaire on all physicians who work in internal 

departments in the study settings and he will apply pharmacist questionnaire on all 

pharmacists who work in the two study settings. 

Qualitative data 

The second component of the data collection was ten in-depth interviews with ten key 

informants. Semi-structured questions were designed and questioned for five hospital 

managers and five pharmacists' managers by the researcher. Notes were taken through the 

interviews and they were recorded to allow further capturing of information. Interviews 

were conducted after the end of quantitative data collection.  

3.9 Ethical consideration 

The researcher followed the international research ethical and administrative principles. 

The Helsinki approval was obtained. Also administrative approval was obtained from Al-

Quds University and MOH relevant authorities: General Directorate of Hospitals and 

General Directorate of Pharmacy directorates of hospitals. Every participant in the study 

received a complete explanation about the research purpose and confidentially and about 

the participation in the study. All considerations were observed. Respect for people and 

human rights, respect for the truth and confidentiality was obtained. 

3.10 Study instruments 

3.10.1 Quantitative instrument 

This study used two instruments for quantitative data collection: 

1.  Abstract data sheet, the researcher collected data from patient files and register these 

data on abstract data sheet. Patient file had several parts mainly to be extracted: 

 Hospital name. 

 Demographic information: Age and sex. 

 Type of disease: such as DM, HTN, DM and HTN and other diseases. 

 The name of drugs which is prescribed. 

 Number of prescribed drugs. 

 The duration of staying by day in the hospital, from the moment of admission to the 

moment of discharge. 

 Classification of the drug. 
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The researcher depended on Medscape drug checker service for category the ADRs which 

it is combined with DDIs. Medscape is online global destination for physicians and 

healthcare professionals worldwide, offering the latest medical news and expert 

perspectives; essential point-of-care drug and disease information and relevant professional 

education (Medscape, 2019). Medscape drug checker service categories the reactions into 

three classifications: serious, significant and minor.  

2- Self-administered questionnaire was developed and utilized to collect data from 

physicians who work in internal department in targeting settings and for pharmacists who 

work in the same settings. The main items that the questionnaire will cover: 

 General information and demographic variables 

 Communication between health providers 

 Knowledge and continue development for healthcare providers 

 Attitudes for physicians and pharmacists  

 Prescribing practices 

 Adherence to protocols and policies 

 Role of pharmacists in prescribing practices 

 Supervision role in the issue 

 Importance of computerized alert program in DDIs 

 

3.10.2 Qualitative instrument 

The researcher conducted ten in key informants' interviews for policymakers who were 

related to the topic. In depth interviews guiding questions prepared; it was validated by 

technical experts. The main items that the interview covered: 

 Importance of DDIs issue to manage 

 The steps are taken by MOH to manage the issue 

 Importance of training and electronic prescription program 

 Difference between MOH hospitals regarding the DDIs issue. 
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3.11 Scientific rigor 

3.11.1 Content validity 

The purpose of content validation to assess the relevance of each domain of questions, the 

importance of each particular item and to check if the contents of the questions seem 

appropriate to the intended purpose and overall aim, to ensure the statistical consistency 

and capability to analyze data properly. 

The content validity was done for the quantitative and qualitative part. The questionnaire 

was evaluated by experts to assess its relevance, and their comments was taken in 

consideration. Also, a pilot study was conducted for questionnaire before the actual data 

collection to examine physicians and pharmacists' responses to the questionnaire and how 

they understand it. That improved the validity of the questionnaire after modifying it.  

The content validity for the in-depth interview guiding questions was to assess the 

relevance and appropriateness of the in-depth interviews guiding questions. Feedback and 

comments from health experts was incorporated into a revised version of the guiding 

questions. Also, recording the in-depth interviews enhanced tracking up information and 

re-check the accuracy of the transcripts. 

3.11.2 Reliability 

To assure instruments reliability during review of medical records for patients so some 

steps were done: data entry at the same day of the data collection. This step minimizes 

possible errors by checking the quality of data. Then, the researcher made re-entry of 5% 

of the data after finishing data entry to assure a correct entry process and to decrease entry 

errors. 

3.12 Pilot study 

To examine the appropriateness of data collection instruments and standardize the suitable 

way for data collection. 
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Quantitative part 

 For self- administered questionnaire: a pilot study was conducted on 20 physicians 

and pharmacists. Two questions were added and a few rephrasing or explanations 

were added to some other questions. 

 For abstract data sheet: a pilot study was conducted on 20 patients to collect data 

and filled on abstract data sheet, some modification added to abstract data sheets to 

be consistent with hospitals situation. 

Qualitative part 

A pilot interview was done with one interview, which allow for further improvement of 

the study validity and reliability. On the light of the light of the result of this stage; the 

questions were ordered and the way of asking questions was improved to be more 

deeply. 

3.13 Data collection 

The researcher reviewed medical records for patients at the study settings also revised 

relevant documents and made some observations that helped in exploring the reality, the 

researcher collected data from questionnaire which was applied on physicians and 

pharmacists and data which was collected by face to face in-depth interview from key 

informants who are related to study issue and short notes were taken through the interviews 

and were recorded to allow further capturing of information. 

3.14 Response rate 

Regarding questionnaire data collection: The total number of distributed questionnaires 

were 200; they were physicians and pharmacists. 150 of distributed questionnaire was 

filled so, the response rate was 75% 

Regarding interviews: all who invited to participate in this study had positively respond.  

3.15 Data entry and analysis 

3.15.1 Quantitative data 

Abstract data sheets and questionnaires were over viewed. Then, entry of data to statistical 

package for social sciences version 21 by the researcher himself. The coded variables was 
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entered to the computer. Data cleaning was conducted to check for any missing or error 

data during entry (through running frequency analysis).  

Also, the researcher used Statistical Package of Social Science (SPSS) program for 

analysis. Frequency tables that show sample characteristics (patient, physicians and 

pharmacists related variables) from abstract data sheet, study questionnaire. Moreover, 

cross tabulation for main findings and advanced statistical tests such as Chi square test to 

compare categorical variables, and T test or One-way ANOVA test to compare means of 

numeric variables was done when required to analyze questionnaire data. The exploratory 

variables included: sex, age, diagnosis, length of stay, mean number of drugs prescribed 

(continuous variable) and other factors. P value equal or less than 0.05 was considered 

statistically significant, with confidence interval (CI) of 95%. 

3.15.2 Qualitative data 

Open coding thematic analysis method was used to analyze the transcripts of the in-depth 

interviews. The researcher obtained the main findings from the transcripts of the 

interviews.  Then, categorization of related ideas, and comparison and integration between 

the quantitative and the qualitative findings was done to create rich items for discussion 

and representation. 

3.16 Limitation of the study 

The researcher reported the following constraints: 

 Probability of in-clear writing for prescriptions. 

 Probability of un-complete discharged files for patients who had admission but no 

closed file for discharging. 

 All the questions in the questionnaire are close-ended which may hinder some 

important points on knowledge and practice of the participating physicians and 

pharmacists. 

 Personal interview questionnaire is expensive and time consuming. 
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4 Chapter Four  

Results and Discussion 

4.1 Introduction  

This chapter presents the main findings of the quantitative and qualitative data. The 

quantitative data illustrates the results of statistical analysis of the data and the 

interpretation of the main results. It begins with descriptive analysis that presents the 

sociodemographic characteristics of the study sample and the answers to the questions of 

the study. The researcher used statistical tests including frequencies, percentages, and 

using mean, median and standard deviation to analyze the variables questionnaire. Then 

inferential analysis was used to focus on examining the relationship between selected 

variables and other selected covariates. The qualitative data were used to support and argue 

the quantitative data. 

4.2 Analysis of questionnaire data 

4.2.1 Descriptive statistics 

The researcher collected the quantitative data through well-structured questionnaire. The 

study participants were from Al Shifa and Nasser hospitals. The total number of distributed 

questionnaire was 200; they were physicians and pharmacists. 150 of distributed 

questionnaire was filled so, the response rate was 75%  

4.2.1.1 Distribution of the study participants according to the socio-demographic 

data 

The total number of participants in this study was 150 participants (physicians and 

pharmacists). All of them work in MOH hospitals in GG. As shown in Figure (4.1), about 

53.3% of them were from Al Shifa hospital and about 46.7% were from Nasser hospital. 
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Figure (‎4.1): Distribution of the study participants by hospitals 

Table (‎4.1): Distribution of the study participants according to the socio-demographic 

variables 

Socio-demographic variables No % 

Gender 

  Male 99 66.0 

  Female 51 34.0 

  Total  150 100.0 

Age 

  > 36 32 21.3 

  36-40 29 19.3 

  40-45 38 25.3 

  <45 51 34.1 

  Total 150 100.0 

Mean= 42.03, MD= 43.00, SD= 7.393 

Level of education 

  Diploma  8 5.3 

  Bachelor 63 42.0 

  High Diploma 7 4.7 

  Master 49 32.7 

  Doctorate, Board or Fellowship 23 15.3 

Total 150 100.0 

Table (4.1) showed that about two thirds of the study participants (66%) were male and 

about one third (34%) were female. The ages of the study participants ranged between 23-

59 years with mean age 42.03 (SD 7.39) years. Breakdown of study participants by age 

groups shows that; 32 participants (21.3%) aged less than 36, 29 participants (19.3%) aged 

53%  
Shifa 

47% 
Nasser 
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between 36-41 years, 38 participants (25.3%) aged between 41-45 years and 51participants 

(34.1%) aged above 45 years. Participants with age above 45 years are the largest 

proportion of the study participants. These findings is consistent with Al-Khodary (2016), 

the age mean of governmental Gaza hospitals physicians is 41.8 years and about 19% of 

them were younger than 35 years old. 

According to Table (4.1) the level of education; the study results show that near half of the 

study participants (42%) have completed the bachelor degree, about 5.3% of them had 

diploma, (4.7%) had high diploma, (32.7%) had master degree, and about (15.3%) had 

Doctorate, board or fellowship. Participants with bachelor are the largest proportion and 

participants with diploma and high diploma are the smallest proportion of the total 

participants. 

Table (‎4.2): Distribution of the study participants by gender and their job 

Gender * Job Cross tabulation 

Gender 

Job 
Total 

Physician Pharmacist 

No % No % No % 

Male 76 84.4 23 38.3 99 66 

Female 14 15.6 37 61.7 51 34 

Total 90 100 60 100 150 100 

Regarding the job of the study participants as shown in Table (4.2). Most physicians 

(84.4%) were male and the other physicians (15.6%) were female. While most pharmacists 

(61.7%) were female and the other pharmacists (38.3%) were male and this is consistent 

with the findings of Tokka & Ahmed (2017) who found that majorities (57.2%) of 

Sudanese community pharmacists were females (Tokka & Ahmed, 2017).  

4.2.1.2 Distribution of the study participants according to the country of graduation 

and experience 

4.2.1.2.1 Country of basic graduation 

Table (4.3) showed that among physicians 14 (15.9%) were graduated from Palestine, 22 

(25%) were graduated from Arab countries and 52 (59.1%) were graduated from foreign 

countries. While among pharmacists, about 53 (88.3%) were graduated from Palestine, 4 
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(6.7%) were graduated from Arab countries and 3 (5%) were graduated from foreign 

countries. The researcher notices that most of physicians were graduated from foreign 

countries, but most of pharmacists were graduated from Palestine. These findings which is 

regarding the pharmacists is consistent with the findings of Tokka & Ahmed (2017) who 

found most of Sudanese community pharmacists (91.2%) were graduated from their 

country (Tokka & Ahmed, 2017). 

Previous results can be explained as the Faculty of Pharmacy is existing from long time in 

Palestine, and the Faculty of Medicine is a recent establishment. 

Table (‎4.3): Distribution of the study participants according to the country of basic 

graduation and their job  

Country of basic graduation * Job Cross tabulation 

Country of basic 

graduation 

Job 

Physician Pharmacist 

No % No % 

Palestine 14 15.9 53 88.3 

Arab Countries 22 25 4 6.7 

Foreign Countries 52 59.1 3 5.0 

Total 88 100 60 100 

 

4.2.1.2.2 Country of post-graduation 

According to Table (4.4), about two-thirds of the physicians (70%) were post-graduated 

from foreign countries, 20% of them were post-graduated from Arab countries and the rest 

of them (10%) were from Palestine, while among the pharmacists there were 61.5% post-

graduated from Palestine, 23.1% were from Arab countries and 15.4% were post-graduated 

from foreign countries. The findings have revealed that most of physicians were post-

graduated from foreign countries but most of pharmacists were post-graduated from 

Palestine. That is because of no colleges for physicians to have master degree in medicine 

in Palestine but there are colleges for pharmacists to have master degree in Palestine. 
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Table (‎4.4): Distribution of the study participants according to the country of post-

graduation and their job 

Country of post-graduation * Job Cross tabulation 

Country of post-

graduation 

Job 

Physician Pharmacist 

No % No % 

Palestine 6 10 8 61.5 

Arab Countries 12 20 3 23.1 

Foreign Countries 42 70 2 15.4 

Total 60 100 13 100 

 

4.2.1.2.3 Experience 

As shown in Table (4.5), the findings revealed that the distribution of study participants 

experience in internal medicine department with overall mean 9.61 years (median 9, SD 

7.645). In general, about three quarters of participants (75.3%) have experience in internal 

medicine department for 15 years or less and about one quarter (24.7%) of them have 

experience for more than 15 years. 

Also the researcher notice Only 24% of the participants have more than 15 years of 

experience, because most of the MOH employees have been appointed and worked in the 

Ministry since 2016 and this is due to the political rift that occurred this year due to the 

internal political division, as most of the employees left their work and new employees 

were appointed. 

Table (4.5) also showed the distribution of total study participants experience with overall 

mean 14.5 years with (MD 15, SD 7.005). In total, about half of participants (55.6%) have 

totally experience for 15 years or less and the other half (43.4%) have totally experience 

more than 15 years. 

The previous findings are explained by that physicians' participants already work in the 

internal medicine departments at sampling gathering but the pharmacists work at different 

departments of the hospitals. 
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Table (‎4.5): Distribution of the study participants according to the experience 

Item No % 

How many years have been serving in internal medicine department 

  5 years or less 55 36.7 

  From 6 to 10 years 38 25.3 

  From 11 to 15 Years 20 13.3 

  More than 15 Years 37 24.7 

  Total 150 100.0 

Mean = 9.61, MD= 9.00, SD = 7.645 

Total Number of Experience 

  Less than 10 years 35 23.3 

  From 10 to 15 years 50 33.3 

  From 16 to 20 years 40 26.7 

  More than 20 years 25 16.7 

  Total 150 100.0 

Mean = 14.50, MD= 15.00, SD = 7.005 

Table (‎4.6): Distribution of the study participants regarding the experience in internal 

medicine department and their job 

Experience in Internal 

Medicine 

Job 

Physician Pharmacist 

5 years and less 20 22.2% 35 58.3% 

From 6 to 10 years 23 25.6% 15 25.0% 

From 11 to 15 Years 18 20.0% 2 3.3% 

More than 15 Years 29 32.2% 8 13.3% 

Total 90 100.0% 60 100.0% 

 Mean= 12.09 Mean= 5.88 

As mentioned in table (4.6), regarding the physicians; about half of them (52.2%) have 

more than 10 years' experience working in internal medicine department, and the other half 

of them (47.8%) have less than 10 years of experience. While for pharmacists; most of 
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pharmacists (83.3%) have less than 10 years' experience working in internal medicine 

department. The results showed that the practical experience of the physicians in the 

departments of internal medicine is higher than that of the pharmacists.  

Table (‎4.7): Distribution of the study participants according to the total years of experience 

and their job 

Total Number of Experience 

Job 

Physician Pharmacist 

Less than 10 years 22 24.4% 13 21.7% 

From 10 to 15 years 30 33.3% 20 33.3% 

From 16 to 20 Years 22 24.4% 18 30.0% 

More than 20 Years 16 17.8% 9 15.0% 

Total 90 100.0% 60 100.0% 

 Mean= 14.4 Mean= 14.65 

 

As shown in Table (4.7), The results of the study showed that the total years of practical 

experience for both physicians and pharmacists are almost equal. Approximately in total, 

half of physicians' participants (56.7%) and also like of them pharmacists' participants 

(56%) have total experience 15 years or less. The total experience mean for physicians is 

14.4 years and for pharmacists is 14.65 years, and these findings is consistent with a study 

which is conducted on physicians of governmental Gaza hospitals, revealed that the 

average of work experience of the participants was 13.3 years (Al-Khodary, 2016). 
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Figure (‎4.2): Distribution of participants according to their position in MOH and their job 

Concerning the distribution of study participants according to their position in MOH and 

their job. As shown in Figure (4.2), the study found that the percentages of technicians are 

close to each other, (43.3%) for physicians and (45%) for pharmacists. The rates of 

pharmacists were higher (21.7%) for heads of divisions than physicians (15.6%) also, 

higher rate of pharmacists (5%) as director of departments  than physicians (2.2%). On the 

other hand, there is a higher percentage of physicians (38.9%) heading departments 

compared to pharmacists (28.3%). 

4.2.1.3 Distribution of study participants according to the training that they received 

during employment 

Concerning of obtaining training during employment, as shown in figure (4.3), most of the 

study participants (84%) did not receive any type of training during employment and about 

a quarter (16%) of them got training. This means that the training provided by the Ministry 

of Health is not sufficient and does not cover th emost numbers that work in the Ministry 

of Health so, low level of information updating and that affect negatively on the 

knowledge of study participants. 
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Figure (‎4.3): Distribution of study participants according to receive training 

As shown in table (4.8), among the study participants who received training; 58.3% 

received one-time training, 29.2% received twice training, 12.5% received three times 

training and more. 

 It also shows the distribution of participants according to the last year of getting training; 

20.8% a year ago, 20.8% from 2 to 5 years, 20.8% from 6 to 10 years and 37.6% more than 

10 years. 

It is noticeable that only half of the number who trained during his work in the Ministry of 

Health received his training during the previous five years, and the rest of the number of 

trainees had been trained before more than five years. Knowing that it is assumed that with 

regard to drugs, especially the subject of drug-drug interactions, continuous and repeated 

training shuld be done  for most healthcare providers at the MOH is required to be 

sufficient and effective, also to be aware of the latest studies related to drugs and their 

clinical researchs. 
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Table (‎4.8): Distribution of study participants according to receiving training during 

employment 

Item No % 

Number of training times participated in 

  Once 14 58.3 

  Twice 7 29.2 

  Three and more 3 12.5 

  Total 24 100.0 

Last Year of Training 

  One Year ago 5 20.8 

  From 2 to 5 Years 5 20.8 

  From 6 to 10 Years 5 20.8 

  More than 10 Years  9 37.6 

  Total 24 100.0 

4.2.1.4 Distribution of the study participants according knowledge of Health care 

providers 

The questionnaire contained three sub domains regarding healthcare provider knowledge, 

the first sub domain focused on the common source of knowledge and the most used 

source of information by healthcare providers when they need to learn or search 

information about drugs and their interactions and it contains 9 sources of information, the 

second sub domain focused on level of knowledge and their attitudes to DDIs information 

and it contains 13 questions and the last sub domain test the information of healthcare 

providers regarding DDIs between 10 pairs of drugs that may be prescribed by physicians. 

4.2.1.4.1 Distribution of the study participants according to sources of Knowledge 

use  

Likert scale is used to measure the level of study participants' approval on the source of 

which is more used in order to facilitate access to DDIs information sources. 

As shown in Table (4.9), the overall percentage of the study participants about the source 

of knowledge is 67.13% (SD 10.93, MD 68.89%).  
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The results indicated that the most frequently used sources of information among the study 

participants were the Internet and programs on computers or mobile phones (participants 

who agree and strongly agree were about 86.6% and 86.7%, respectively). These findings 

are similar to the results of study carried in Iran where the internet, software on mobile 

phone or tablet and books were the most commonly references for DDIs (Nabovati et al., 

2017). A possible explanation for these results might be due to the ease and speed of using 

the internet and software in searching. 

On the other hand, the lowest sources of information used were guidelines and protocols 

and less than half of the participants (45.3%) who agree or strongly agree, training courses 

that only half of the participants (50.3%) benefited from, while advertisements and drug 

agents were the least sources of knowledge (20.8%) agree and strongly agree. 

Astudy was conducted on physicians who worked in governmental Gaza hospitals which 

revealed that the most used drug information source is pharmacist then internet and the 

least used drug information source is medical representative (Al-Khodary, 2016). 

Table (‎4.9): Distribution of the study participants according to the source of knowledge 

mostly used 

Source of 

knowledge mostly 

used 

Strongly 

disagreed 
Disagree Neutral Agree 

Strongly 

agree 

Wt. 

Mean 

% No % No % No % No % No % 

Colleague (pharmacist). 10 6.7 11 7.3 36 24.0 75 50.0 18 12.0 70.60 

Colleague (physician). 12 8.1 24 16.1 33 22.1 74 49.7 6 4.0 65.20 

Training courses you 

take. 
33 22.1 6 4.0 35 23.5 66 44.3 9 6.0 61.60 

Guidelines and protocols 

in your hospital. 
30 20.0 16 10.7 36 24.0 63 42.0 5 3.3 59.60 

Electronic program used 

in your hospital. 
32 21.5 14 9.4 17 11.4 59 39.6 27 18.1 64.60 

Internet. 3 2.0 8 5.4 9 6.0 83 55.7 46 30.9 81.60 

Software on your 

computer or mobile. 
4 2.7 3 2.0 13 8.7 78 52.0 52 34.7 82.80 

Product package 

instructions. 
8 5.3 13 8.7 31 20.7 88 58.7 10 6.7 70.60 

Advertising agents for 

medicines. 
30 20.1 49 32.9 39 26.2 30 20.1 1 0.7 49.60 

Mean = 67.13, MD =68.89, SD= 10.93 

Wt.: Weighted mean 
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4.2.1.4.2 Distribution of the study participants according to knowledge Level of 

Health care providers 

Table (‎4.10): Distribution of the study participants according to knowledge Level of Health 

care providers  

Items 

Strongly 

disagreed 
Disagree Neutral Agree 

Strongly 

agree 

Wt. 

Mean 

% No % No % No % No % No % 

DDIs take a valuable part 

of your undergraduate 

course studies. 

5 3.3 21 14.0 25 16.7 71 47.3 28 18.7 72.80 

You have sufficient 

knowledge about drugs and 

DDIs. 

3 2.0 13 8.7 26 17.3 100 66.7 8 5.3 73.00 

DDIs may increase or 

decrease, due to gender 

variation.  

7 4.7 24 16.0 28 18.7 84 56.0 7 4.7 68.00 

DDIs may increase or 

decrease, due to the age. 
3 2.0 13 8.7 22 14.8 91 61.1 20 13.4 75.00 

DDIs may increase or 

decrease, due to food taken. 
1 0.7 3 2.0 6 4.0 112 75.2 27 18.1 81.60 

Presence of multiple 

pharmaceutical products 

increase the problem of 

DDIs. 

0 0.0 11 7.4 27 18.1 88 59.1 23 15.4 76.60 

DDIs may increase, due to 

polypharmacy. 
2 1.3 1 0.7 14 9.3 88 58.7 45 30.0 83.00 

Over-the-counter 

medications (OTC) can 

increase DDIs. 

1 0.7 3 2.0 11 7.4 83 55.7 51 34.2 84.20 

Dosage form and route of 

administration, may 

increase or decrease DDIs. 

0 0.0 7 4.7 22 14.8 94 63.1 26 17.4 78.60 

Dose of drug, may increase 

or decrease DDIs. 
0 0.0 7 4.7 14 9.3 103 68.7 26 17.3 79.80 

Dose frequency, may 

increase or decrease DDIs. 
2 1.3 4 2.7 15 10.0 110 73.3 19 12.7 78.60 

Duration of usage for drug, 

may increase or decrease 

DDIs. 

0 0.0 9 6.0 29 19.3 94 62.7 18 12.0 76.20 

Spacing between drugs, 

may increase or decrease 

DDIs. 

2 1.3 9 6.0 21 14.0 94 62.7 24 16.0 77.20 

Mean = 77.07, MD =76.92, SD= 8.61 

 As shown in Table (4.10), the overall percentage mean of the study participants of the 

level of knowledge is 77.07% (SD 8.61, MD 76.92%).  

The highest three weighted mean were for the questions; DDIs may increase or decrease, 

due to food intake (81.6), DDIs may increase due to polypharmacy (83), Over-the-counter 
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medications (OTC) can increase DDIs (84.2) and study participants who agree and 

strongly agree in the order 93.3%, 88.7% and 89.9%.  

However, on the other hand, the three lowest weighted mean were for the questions; DDIs 

may increase or decrease due to gender variation (68), DDIs take a valuable part of your 

undergraduate course studies (72.8), having sufficient knowledge about drugs and DDIs 

(73). So, study participants who agree and strongly agree in the order 60.7%, 66% and 

72%.  

Moreover, the rest of the questions of the level of knowledge domain are approximately 

close to each other in the weighted mean and they are between 75 - 80%. 

In a Gazian study on secondary healthcare settings revealed that physicians do not respond 

to pharmacists recommendations as more than two thirds of the study participants (67.5%) 

said that they do not respond to pharmacists recommendations on prescribing drugs (Al-

Khodary, 2016). Also another study revealed lower level of awareness and knowledge of 

DDIs in comparison to the Sudanese community pharmacists’ study with 82.9%. (Tokka & 

Ahmed, 2017). around (89.9%) of the study participants agree with Over-the-counter 

medications (OTC) can increase DDIs, a similar study conducted by Tokka and Ahmed 

(2017), reported that 75.6% agree with that OTC can increase DDIs. 

Also, results showed that around 66% of the study participants agree with DDIs take a 

valuable part of undergraduate course studies, a similar study conducted by Tokka & 

Ahmed (2017), reported that 81.9% agree with DDIs take a valuable part of undergraduate 

studies. 

4.2.1.4.3 Distribution of the study participants according to test for healthcare 

provider knowledge 

In this section there is ten pairs of drugs to evaluate participants DDIs information by 

depending on their information without backing to the textbook or internet. The participant 

should choose one of the four choices (should not be used together, may be used together 

but with monitoring, no interaction or not sure). The ten drug pairs are the more common 

prescribed pairs in governmental hospitals. 
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Table (4.11) shows the answers of knowledge test of DDIs for study participants, include 

ten questions of two drug combinations with four answers for each combinations (should 

not be used together, may be used together but with monitoring, no interaction and not 

sure). 

Table (‎4.11): Distribution of the study participants according to test for healthcare provider 

knowledge 

Drugs 

Should not 

be used 

together 

May be 

used 

together 

but with 

monitoring 

No 

interaction 
Not sure 

No % No % No % No % 

Ciprofloxacin and Theophylline. 78 52.0 47 31.3 15 10.0 10 6.7 

Captopril and Simvastatin. 14 9.3 54 36.0 61 40.7 21 14.0 

Diclofenac and Dexamethasone. 6 4.0 55 36.7 80 53.3 9 6.0 

Amoxicillin and Acetaminophen. 4 2.7 19 12.7 112 74.7 15 10.0 

Atenolol and Ranitidine. 8 5.3 32 21.3 91 60.7 19 12.7 

Digoxin and Clarithromycin. 36 24.0 78 52.0 13 8.7 23 15.3 

Losartan and Isosorbide dinitrate. 12 8.0 61 40.7 43 28.7 34 22.7 

Esomeprazole and Clopidogrel. 67 44.7 48 32.0 14 9.3 21 14.0 

Warfarin and Verapamil. 7 4.7 51 34.0 64 42.7 28 18.7 

Alprazolam and Ketoconazole. 68 45.3 25 16.7 16 10.7 41 27.3 
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Table (‎4.12): Distribution of the study participants according to the right answers of the test 

for healthcare provider knowledge 

Items 

Right answers 

No % 

Ciprofloxacin and Theophylline. 78 52.0 

Captopril and Simvastatin. 61 40.7 

Diclofenac and Dexamethasone. 55 36.7 

Amoxicillin and Acetaminophen. 112 74.7 

Atenolol and Ranitidine. 91 60.7 

Digoxin and Clarithromycin. 36 24.0 

Losartan and Isosorbide dinitrate. 43 28.7 

Esomeprazole and Clopidogrel. 67 44.7 

Warfarin and Verapamil. 64 42.7 

Alprazolam and Ketoconazole. 68 45.3 

Mean = 45.00, MD= 40.00, SD = 23.79 

Regarding results of knowledge test of DDIs for study participants, Table (4.12) shows, the 

overall percentage mean for test score is 45% (SD 23.79, MD 40). In totally this mean 

score is lower than 50% and this gives bad impression about level of knowledge for 

participants.  These results are consistent with Tokka & Ahmed, (2017) study, they 

reported that the mean for correct answers for DDIs test was (53.3%) also, with Nabovati 

et al., (2017) study, they reported that the mean of correctly drug pairs of DDIs was 

(41.5%). 

And in detail the questions which was answered rightly by more than 50% of participants 

are (Ciprofloxacin and Theophylline), (Atenolol and Ranitidine) and (Amoxicillin and 

Acetaminophen) with percent orderly 52%, 60.7% and 74.7%. By comparison with 

Nabovati et al., (2017) study, their results showed amoxicillin and acetaminophen was 

most correctly (87.2%) 

On the other hand, which was answered rightly by less than 40% of participants are 

(Digoxin and Clarithromycin), (Losartan and Isosorbide dinitrate) and (Diclofenac and 

Dexamethasone) with score orderly 24%, 28.7% and 36.7%. A similar result in Iran study, 

participants who correctly answered (Digoxin and Clarithromycin) pair were 32% and who 

correctly answered (Losartan and Isosorbide dinitrate) pair were 37.4% (Nabovati et al., 
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2017). And the other study showed that participants with correctly answers for (Digoxin 

and Clarithromycin) pair was 39.9% (Alrabiah et al, 2019). 

The rest of the questions are answered correctly by 40-50% of study participants. Unlike 

our study, in the study of Nabovati et al., (2017), the results showed that correctly answers 

for ciprofloxacin and theophylline pair was 17.4% and for alprazolam and ketoconazole 

pair was 11%. And the other study showed that participants with correctly answers for 

(ciprofloxacin and theophylline) pair was 35% (Alrabiah et al, 2019). 

 

Figure (‎4.4): Total score of DDIs test for participants 

As shown in Figure (4.4), low score means 50% or less and high score means more than 

50%. About three quarters of the study participants (74%) had a low total score in the 

DDIs test and about a quarter of the study participants (26%) had a high total score in the 

DDIs test. The researcher noted that the majority of participants had a low level of 

knowledge in DDIs. 

The researcher comments on the previous findings, the level of study participants' 

knowledge on DDIs is insufficient. A study that similar to our results, there was a large 

insufficiency in the knowledge of the community pharmacists about drug interactions with 

other drugs, food, and herbs (Makkaoui et al., 2020). 
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4.2.1.5 Distribution of the study participants according to attitude of healthcare 

provider  

This section focus on attitudes of participants mainly towards the importance of DDIs 

issue, role of clinical pharmacist and compliance to the therapeutic protocols. 

As mentioned in Table (4.13), the overall mean percentage of the study participants 

according to attitude of healthcare providers' domain is 80.63% (SD 8.18, MD 80%).  

Table (‎4.13): Distribution of the study participants according to attitude of healthcare 

provider 

Items 

Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree 

Wt. 

Mean 

% No % No % No % No % No % 

You have high confidence 

in your medication 

information. 

1 0.7 5 3.3 17 11.3 87 58.0 40 26.7 81.40 

DDIs is important issue to 

manage. 
0 0.0 2 1.3 6 4.0 75 50.0 67 44.7 87.60 

As you know, DDIs are 

dangerous to the patient's 

health. 

0 0.0 3 2.0 8 5.3 69 46.0 70 46.7 87.40 

As you know, DDIs 

increase deaths. 
1 0.7 4 2.7 21 14.0 70 46.7 54 36.0 83.00 

As you know, DDIs are 

important in determining 

the dosage of the drug. 

0 0.0 2 1.3 13 8.7 86 57.3 49 32.7 84.20 

The presence of clinical 

pharmacist is important in 

the hospital. 

0 0.0 2 1.3 18 12.0 62 41.3 68 45.3 86.20 

The clinical pharmacist is 

able to minimize DDIs. 
1 0.7 1 0.7 25 16.7 68 45.3 55 36.7 83.40 

The clinical pharmacist 

has fulfilled his role in 

Gaza hospitals. 

15 10.0 45 30.0 49 32.7 37 24.7 4 2.7 56.00 

Compliance with 

therapeutic protocols 

reduces the occurrence of 

drug DDIs. 

3 2.0 12 8.0 50 33.3 60 40.0 25 16.7 72.20 

The MOH therapeutic 

protocols need to update. 
0 0.0 0 0.0 24 16.0 65 43.3 61 40.7 85.00 

Mean = 80.63, MD =80.0, SD= 8.18 
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In Table (4.13), the highest four weighted mean were for the questions: DDIs is important 

issue to manage (87.6%), DDIs are dangerous to the patient's health (87.4%), the presence 

of clinical pharmacist is important in the hospital (86.2), the MOH therapeutic protocols 

need to update  (85%) and study participants who agree and strongly agree in respectively 

are 94.7%, 92.7%, 86.6% and 84%. In general, the majority of participants believed that 

the DDIs issue is important and dangerous and also most of them have positive opinion on 

need of updating of protocols and the importance of clinical pharmacist in the hospital. 

However, on the other hand, the two lowest weighted mean were for the questions (The 

clinical pharmacist has fulfilled his role in Gaza hospitals; 56%/ Compliance with 

therapeutic protocols reduces the occurrence of drug DDIs; 72.2%). According to the 

previous results, a low percent of participants was 27.4% believed that clinical pharmacists 

have fulfilled their role and only about half of participants (56.7%) have positive attitude 

that compliance with therapeutic protocols reduces the occurrence of DDIs. 

The findings of in-depth interview for key informants revealed that clinical pharmacist 

presence is very important, one of the KI said " clinical pharmacist is considered the first 

and important line for follow up the prescription behavior and errors in the discharge 

sheet also they have important role in feedback and correcting drugs prescription mistakes 

but the participation of clinical pharmacist in this time is approximately weak and that is 

linked to low level of trust from physicians toward pharmacist". The hospitals pharmacy 

department director stated " the initial idea to activate the role of clinical pharmacist and 

saving one clinical pharmacist at least in every hospital was proposed in 2009, but the 

development in this subject is very slow. Now there is twenty pharmacists are under 

training for clinical pharmacist diploma, the clinical pharmacist will be attending the 

morning round with iPad and DDIs program application to follow up and give feedback".  

According to our study results, majority of study participants (83.7%) had awareness that 

DDIs are increase deaths, similar findings in South Africa study which applied on 

pharmacists to identify and manage DDIs that showed the majority of participants that 

aware of some DDIs and ADRs could be fatal (Baksh et al, 2019). 
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4.2.1.6 Distribution of the study participants according to Practices  

 

Table (‎4.14): Distribution of the study participants according to practices  

Items 

Never Seldom Sometimes Usually Always Wt. 

Mean 

% No % No % No % No % No % 

Have you ever come across 

cases of DDIs during your 

practice. 

6 4.0 3 2.0 87 58.0 31 20.7 23 15.3 68.2 

Before Prescribing drugs, 

the physician consider its 

potential DDIs. 

8 5.3 19 12.7 30 20.0 55 36.7 38 25.3 72.8 

You ask the patient about 

other prescribed or over the 

counter drugs (OTC) he is 

using or intends to use. 

6 4.0 9 6.0 31 20.8 61 40.9 42 28.2 76.6 

You ask the patient if he has 

past sensitivity to any drug. 
8 5.3 4 2.7 22 14.7 51 34.0 65 43.3 81.4 

You give the patient the full 

and detailed information 

about using the drug to 

minimize DDIs. 

3 2.0 18 12.1 32 21.5 57 38.3 39 26.2 74.8 

You make follow up for 

patient after drug use. 
20 13.3 21 14.0 27 18.0 50 33.3 32 21.3 67.0 

The physicians consult the 

pharmacist before prescribe 

the drugs. 

26 17.3 47 31.3 53 35.3 19 12.7 5 3.3 50.6 

The physicians trust of a 

pharmacist as a consultant 

of  DDIs information. 

11 7.4 35 23.5 58 38.9 36 24.2 9 6.0 59.6 

The physicians accept the 

pharmacist opinion when 

pointing to a DDIs in their 

prescriptions. 

4 2.7 27 18.1 65 43.6 44 29.5 9 6.0 63.6 

The physicians 

communicate and 

coordinate with other 

physicians if there is 

another prescription from 

them to the same patient. 

5 3.4 35 23.5 49 32.9 53 35.6 7 4.7 63.0 

The pharmacists call the 

physician to alarm him if he 

prescribes drugs have DDIs. 

3 2.0 22 14.8 46 30.9 58 38.9 20 13.4 69.4 

The pharmacists suppose 

alternatives if the physician 

prescribes drugs have DDIs. 

3 2.0 22 14.8 51 34.2 51 34.2 22 14.8 69.0 

Pharmacists check the drugs 

prescribed and detect DDIs 

to optimize therapy. 

11 7.4 36 24.2 50 33.6 34 22.8 18 12.1 61.6 

The pharmacists participate 

in morning meeting and 

give opinion in drugs which 

prescribed. 

6 4.0 26 17.4 54 36.2 41 27.5 22 14.8 66.4 

Mean = 67.16 , MD =68.57, SD= 13.58 
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This section focus on the practices of participants mainly towards the prescription behavior 

that related to DDIs, relationship between physicians and pharmacists and feedback and 

follow up. 

Table (4.14) showed that, the overall percentage mean of the study participants of the 

practice of healthcare provider domain was 67.16% (SD 13.58, MD 68.57%). These 

findings showed lower level of good practices towards DDIs in comparison to the 

Sudanese community pharmacists study (Tokka & Ahmed, 2017). 

In Table (4.14), the most questions have the highest weighted mean are asking patient 

about other prescribed drugs or (OTC) is using or intend to use and the other question is 

asking patient if he has sensitivity to any drug, the percent of participants who answered 

usually or always for first question is about two thirds (69.1%) and for the other is more 

(77.3%). A study was carried by Nabovati et al., (2017) reported that 48.7% of participants 

asked patients about use of (OTC) and 81.8% asked about use of prescription drugs. 

In contrast, most of the questions that had  the lowest likely weighted mean were 

(physicians trust of a pharmacist as a consultant of DDIs information, pharmacists check 

the drugs prescribed and detect DDIs to optimize therapy, the physicians communicate and 

coordinate with other physicians if there is another prescription from them to the same 

patient, physicians accept the pharmacist opinion when pointing to a DDIs in their 

prescriptions), the percent of participants who agree and strongly agree for questions in 

orderly 30.2%, 34.9%, 35.5% and 40.3%.  

To sum up the previous results, the practice domain shows that there must be good 

communication between health service providers and patients and asking about the 

medications the patient takes and their sensitivity to any other drug is a type of 

communication that should be to avoid any complications that may occur, but it is clear 

that there is a defect in communication between the physcian and the pharmacist on the 

one hand, and the patient on the other side, in addition to the lack of confidence in the 

pharmacist towards the physician and the physician not examining the prescription 

carefully. so, the results of the current study showed poor collaboration between physicians 

and pharmacists and that is consistent with the Al-Khodary (2016) study which conducted 

on governmental Gaza hospitals, revealed that 21.4% of physicians answered that 

physicians always communicate with pharmacists. And  Sudanese study results is 

consistent with previous results (Tokka & Ahmed, 2017). South Africa study ensured that 

pharmacists play important roles in the identification, prevention, detection and 
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management of DDIs, drug-food interactions and ADRs (Bushra et al, 2015). Other study 

which is promoted by Zeenny et al, (2017) in Lebanon which clarified that uncoordinated 

care which is provided by multiple professionals is a factor of high incidence of DDIs. 

The qualitative data is consistent with the result findings, it revealed that the physicians is 

not accept the presence of clinical pharmacist and also not accept his opinion and 

comments. This side is not the priority of MOH for development. Most of KI clarified that 

the relationship between physician and pharmacist is weak, there is difference between 

hospitals and also between departments in the same hospital in the communication and 

coordination between physician and pharmacist due to personal relationship so, if there is 

good personal relationship then good communication and coordination. Some of the KI 

stress on that no system organize the communication and coordination regarding DDIs 

follow up. 

4.2.1.7 Availability of Therapeutic protocols in MOH 

 

Figure (‎4.5): Availability of therapeutic protocols in MOH 

As shown in figure (4.5), with regard to having an idea about the existence of written and 

approved protocols in MOH; half of the study participants (51.3%) reported the availability 

of written and approved protocols, while about a third of the participants (30.7%) denied 

the existence of any kind of protocols among the employees of the MOH and about 18% of 

them reported that they did not know whether it existed or not. 

Al-Khodary (2016) study which applied on physicians of governmental Gaza hospitals, 

revealed that 38.1% of study participants answered yes when they asked if there are 

prtocols in governmental hospitals. 
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Table (‎4.15): Distribution of the study participants according to awareness towards 

therapeutic protocols in MOH 

Items No % 

You have a copy of the MOH therapeutic protocols 

  Hard Copy 18 23.4 

  Soft Copy 10 13.0 

  Hard & Soft Copy 31 40.3 

  No Copies 18 23.4 

Total 77 100.0 

Are therapeutic protocols in the ministry updated 

  Yes 34 44.2 

  No 8 10.4 

  I do not know 35 45.5 

Total 77 100.0 

Have you participated in updating therapeutic protocols 

  Yes 14 18.2 

  No 63 81.8 

  Total 77 100.0 

You are adhering with the MOH protocols 

  Always 29 37.7 

  Often 39 50.6 

  Sometimes 6 7.8 

  Seldom 3 3.9 

  Total 77 100.0 

The MOH therapeutic protocols include 

  EDL 40 51.9 

  Non EDL 1 1.3 

  EDL & Non EDL 28 36.4 

  I do not know 8 10.4 

  Total 77 100.0 

These protocols cover drug interactions issue and how to manage 

  Yes 31 40.3 

  No 22 28.6 

  I do not know 24 31.2 

  Total 77 100.0 

Your ministry obliges you for adherence with therapeutic protocols 

  Yes 46 59.7 

  No 17 22.1 

  I do not know 14 18.2 

  Total 77 100.0 
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As shown in table (4.15), among the study participants (51.3%) who know the existence of 

therapeutic protocols in MOH, most of them (76.6%) have a copy of protocols (soft, hard 

or both of them). Regarding updating therapeutic protocols, about half of participants 

(44.2%) confirmed the update of therapeutic protocols but the other half (45.5%) 

confirmed that there was no update of protocols and the least (10.4%) had no idea about 

update. Also participating in updating of therapeutic protocols, most of study participants 

(81.8%) are not involved in updating the treatment protocols. If we talk about adhering w 

the MOH protocols, the majority of study participants (88.3%) are mostly adhering. 

As shown in Table (4.15), regarding the protocols including of EDL or Non EDL, about 

half of participants (51.9%) answered including of EDL. Regarding covering of protocols 

for DDIs issue and how to manage, most participants (59.8%) reported the answer No or 

do not know. On the other hand, in regard to ministry obligating the participants to adhere 

with MOH protocols, around half of the participants (40.3%) have No or do not know if 

there is obligating.  

In general, the researcher noted from the previous results: that a low percentage of 

participants are aware of the existence of the protocols, in addition to the low level of 

commitment to MOH protocols and lack of interest in updating the protocols continuously. 

Al-Khodary (2016) study which applied on physicians of governmental Gaza hospitals, 

revealed that about quarter of participants that agree and strongly agree when they were 

asked if there is a monitoring system for measuring physicians compliance with protocols. 

A bout 18.8% of physicians agree and strongly agree when they are asked if there are 

performance indicators for protocols compliance in governmental hospitals. And most of 

participants agree and strongly agree that the current treatment protocols needs update and 

about half of participants agree and strongly agree that treatment protocols are obligatory 

for participants in their work (Al-Khodary, 2016). 

4.2.1.8 Distribution of the study participants according to supervision and auditing 

As shown in table (4.16), the overall mean of the study participants about the supervision 

and auditing domain is 29.29% (SD 22.73). 

More of half participants that answered yes for these items (the hospital has pharmacy and 

therapeutic committee, an electronic program will help to detect and identify DDIs, the 

program will contribute to reduce the magnitude of the problem of DDIs) with percentage 
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in orders are 83.3%, 61.3% and 68.7%. That is a good thing the presence of pharmacy and 

therapeutic committee but also the presence of electronic program is important according 

to participants' opinion.  

On the other hand, the results indicate, in general, a low degree of supervision and auditing 

and this is evident in the findings listed in the table (4.16), where very few participants 

answered yes when asked about if there is regulatory body that make follow up for 

prescriptions, MOH ongoing training program, effectivity for MOH training courses in 

reducing DDIs, periodic reports for DDIs, filling an adverse drug rection reporting form, 

effective and efficient follow-up and auditing, indicators to measure healthcare providers 

compliance with therapeutic protocols, feedback on healthcare providers compliance with 

therapeutic protocols and presence of electronic prescription programs. 

A study was conducted in governmental Gaza hospitals which revealed that 42.7% of 

physicians answered yes when they were asked if there is pharmacy & therapeutic 

committee in governmental hospitals, also only 18.5% of particpants agree and strongly 

agree when they were asked if audit directorate monitors drugs that were prescibed (Al-

Khodary, 2016). 

One study was conducted in Iran, their findings underlined the importance of designed 

computerized alerting system (Nabovati et al., 2017). And in other study was conducted in 

Sudia Arabia, their findings about knowledge of community pharmacists regarding DDIs 

was inadequate and continues education and electronic system can help easily in detection 

of DDIs (Alrabiah et al., 2019). Also, a study conducted in Istanbul and applied on 

community pharmacies revealed, even though evidence based computerized drug 

interaction checker programs that offer rapid access is insufficient alone, they can help 

healthcare providers in preventing pDDIs. The use of this program could minimize pDDIs 

through the dispensing of medicine (Simsek et al., 2019). 
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Table (‎4.16): Distribution of the study participants according to supervision and auditing 

Items 

Yes No 
I don’t 

Know 
Total 

No % No % No % No % 

Is the hospital have pharmacy and 

therapeutic committee. 
125 83.3 7 4.7 18 12.0 150 100.0 

Is there a regulatory body make follow 

up for drugs that prescribed?  
40 26.7 50 33.3 60 40.0 150 100.0 

The MOH is implementing an ongoing 

training program regarding DDIs. 
35 23.3 69 46.0 46 30.7 150 100.0 

Training courses of the MOH are 

effective and have a major impact in 

reducing DDIs. 

50 33.6 36 24.2 63 42.3 149 100.0 

Your hospital gives periodic reports 

regarding problems have been got of 

DDIs. 

15 10.1 71 47.7 63 42.3 149 100.0 

Healthcare provider fill an adverse 

drug  reaction reporting form. 
20 13.3 65 43.3 65 43.3 150 100.0 

Your hospital management review 

your prescriptions and point to you if 

there is drug DDIs.  

30 20.0 74 49.3 46 30.7 150 100.0 

Your hospital make audit for the 

prescriptions and point to you if there 

is DDIs. 

29 19.3 65 43.3 56 37.3 150 100.0 

There is an effective and efficient 

hospital follow-up and audit system 

for DDIs. 

25 16.7 65 43.3 60 40.0 150 100.0 

The hospital has indicators to measure 

healthcare provider compliance with 

the therapeutic protocols. 

20 13.3 67 44.7 63 42.0 150 100.0 

You are provided with feedback on 

your compliance with the therapeutic 

protocols. 

18 12.1 91 61.1 40 26.8 149 100.0 

Is an electronic prescription program 

for detection DDIs applied in your 

hospital. 

13 8.7 91 60.7 46 30.7 150 100.0 

An electronic program will help to 

detect and identify DDIs. 
92 61.3 29 19.3 29 19.3 150 100.0 

The program will contribute to reduce 

the magnitude of the problem of DDIs. 
103 68.7 20 13.3 27 18.0 150 100.0 

Mean = 29.29, MD= 21.43, SD = 22.73 

Also as shown in table (4.16), the percentage of participants is less than one third who 

answered yes for all other questions. Mainly for three items (giving periodic reports for 

DDIs problems, providing with feedback on compliance with therapeutic protocols and 

presence of electronic program for detection DDIs), the percent of participants who 

answered yes in orderly are 10.1%, 12.1% and 8.7%. In general, that is very weak system 
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of auditing and supervision, because most of questions of this domain have low percent of 

participants that answer low. 

The in-depth interview for key informants reflected that most of KI stressed on the 

weakness of supervision and auditing system, one of the KI stated "feedback from 

hospitals management and prescription reviewing is not present in general so the 

supervision and auditing for the prescriptions behavior especially for discharged sheet is 

not systematic". The other of KI said " in the present time, the pharmacist may be the only 

line for reviewing prescriptions and pointing if there are errors in prescription or DDIs 

presence and the way of intervention for modification but this role may be good or weak 

according to the relationship between pharmacist and physician". 

Qualitative data also revealed that there is DDIs program already applied as a pilot in two 

hospitals (European Gaza hospital and El Emarati hospital) but this program applied on in-

patient, not on discharge sheet. This program give alarm if there is DDIs in the prescription 

and not allow for inserting drugs if there is serious DDIs. Director of hospital pharmacy 

department said " E hospital program will help in detection of DDIs and the intervention to 

deal with it. No evaluation for the effectivity of this piloted program for this moment, and it 

will be applied in all MOH hospitals in the next step". All KI that stressed on that the 

program only detect DDIs between pairs of drugs of Essential Drug List and they clarify 

that high percentage of drugs that prescribed in discharge sheet are Non Essential Drug 

List so the program will not be applied on drugs which prescribed on discharge sheet.  
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4.2.2 Inferential Statistics for questionnaire data 

The inferential analysis is made to examine important variations among study participants' 

characteristics such as gender, hospital, age, professionals, etc., and other related variables 

in relation to the study domains. 

4.2.2.1 Differences between domains and hospital 

Table (‎4.17): Differences between domains and hospital 

Domain Hospital No Mean SD T Sig. 

Source of Knowledge 

Al Shifa 80 63.2 11.5 

5.088 0.001 

Nasser 70 71.6 8.2 

Level of Knowledge 

Al Shifa 80 77.2 8.3 

0.190 0.849 

Nasser 70 76.9 9.0 

Attitude of healthcare 

provider 

Al Shifa 80 81.2 8.6 

0.837 0.404 

Nasser 70 80.0 7.7 

Practices of healthcare 

provider 

Al Shifa 80 62.8 14.0 

4.481 0.001 

Nasser 70 72.2 11.3 

Supervision and Auditing 

Al Shifa 80 27.6 21.5 

0.977 0.330 

Nasser 70 31.2 24.1 

Test for Healthcare provider 

knowledge 

Al Shifa 80 42.3 24.0 

1.520 0.131 

Nasser 70 48.1 23.3 

 

As demonstrated in Table (4.17), an independent sample t-test was conducted to examine 

whether there was a statistically significant differences between the study settings in 

relation to source of knowledge. The test revealed a statistically difference between Al 

Shifa hospital and Nasser hospital (t = 5.088, p = 0.001). Nasser hospital (M= 71.6, SD= 

8.2) reported significantly higher levels of source of knowledge rate than the rate sources 

of Al Shifa (M= 63.2, SD= 11.5).  
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As shown in table in the same table, the mean of level of knowledge domain for Al Shifa 

hospital is 77.2, while the mean for Nasser hospital is 76.9, means are closely to each other 

and there is no statistical difference (≥0.05) between level of knowledge domain and 

hospitals (t= 0.190, Sig. = 0.849). 

 Also as recorded in the table, the mean of attitude of healthcare provider domain for Al 

Shifa hospital is 81.2, while the mean for Nasser hospital is 80, and there is very small 

difference between them. There is no statistical difference (≥0.05) between attitude of 

healthcare provider domain and hospital (t= 0.837, Sig. = 0.404).  

The results clarified, the mean of practices of healthcare provider domain for Al Shifa 

hospital is 62.8, while the mean for Nasser hospital is 72.2. The mean of Nasser hospital 

for this domain is higher than Al Shifa hospital. There is statistical difference (≤0.05) 

between practices of healthcare provider domain and hospitals (t= 4.481, Sig. = 0.001). 

The researcher notices that more adherence to good practices for Nasser hospital than Al 

Shifa hospital. 

 As shown, the mean of practices of supervision and auditing domain for Al Shifa hospital 

is 27.6, while the mean for Nasser hospital is 31.2, despite the mean of Nasser hospital for 

this domain is higher than Al Shifa hospital but, there is no statistical difference (≥0.05) 

between supervision and auditing domain and hospitals (t= 0.977, Sig. = 0.330).  

Also, the mean for test of knowledge domain for Al Shifa hospital is 42.3, while the mean 

for Nasser hospital is 48.1. The mean of Nasser hospital for this domain is higher than Al 

Shifa hospital. There is no statistical difference (≥0.05) between test of healthcare provider 

knowledge domain and hospitals (t= 0.977, Sig. = 0.330). 

4.2.2.2 Differences between domains and gender 

As shown in Table (4.18), independent sample t-test was conducted to examine the 

presence of statistically significant differences among the study gender concerning the 

mean of the different domains of the questionnaire. the mean of source of knowledge 

domain for male is 67.3, while the mean for female is 66.8, there is very small difference 

and there is no statistical difference (≥0.05) between source of knowledge domain and 

gender (t= 0.228, Sig. = 0.82).  
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As same as, the mean of level of knowledge domain for male is 77.3 and the mean for 

female is 76.7 and they are very closely together. There is no statistical difference (≥0.05) 

between level of knowledge domain and gender (t= 0.423, Sig. = 0.673).  

Table (‎4.18): Differences between domains and gender 

Domain Gender No Mean SD T Sig. 

Source of Knowledge 

Male 99 67.3 10.8 

0.228 0.820 

Female 51 66.8 11.3 

Level of Knowledge 

Male 99 77.3 9.2 

0.423 0.673 

Female 51 76.7 7.4 

Attitude of healthcare provider 

Male 99 80.1 8.2 

1.098 0.274 

Female 51 81.6 8.1 

Practices of healthcare provider 

Male 99 67.0 14.6 

0.168 0.866 

Female 51 67.4 11.5 

Supervision and Auditing 

Male 99 33.2 25.9 

3.008 0.003 

Female 51 21.7 11.9 

Test for Healthcare provider 

knowledge 

Male 99 43.6 23.6 

0.978 0.330 

Female 51 47.6 24.1 

 

The results which recorded in the table regarding attitude domain, the mean of attitude for 

male is 80.1 and the mean for female is 81.6, the two means are very closely together. 

There is no statistical difference (≥0.05) between attitude of healthcare provider domain 

and gender (t=-1.098, Sig. = 0.274). Also for practices domain, the mean of practices of for 

male is 67.0, and the mean for female is 67.4, the mean of male and female for this domain 

is nearly equal. There is no statistical difference (≥0.05) between practices of healthcare 

provider domain and gender (t= 0.168, Sig. = 0.866).  

Unlike the previous results, the mean of supervision and auditing domain for male is 33.2, 

while the mean for female is 21.7, there is noticeable difference between male and female 
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in this domain, there is statistical difference (≤0.05) between supervision and auditing 

domain and gender (t= 3.008, Sig. = 0.003). The researcher see our hospitals male are more 

satisfied on supervision and auditing level than female. 

But for test of knowledge domain, the mean for male is 43.6, while the mean for female is 

47.6. The mean of female for this domain is higher than male, there is no statistical 

difference (≤0.05) between test for healthcare provider knowledge domain and gender (t= 

0.978, Sig. = 0.33). These findings are consistent with the findings of Tokka & Ahmed 

(2017) who found that no significant difference in the correct answers between males and 

females.  

4.2.2.3 Differences between domains and age 

As shown in Table (4.19), one-way ANOVA test was conducted to examine the presence 

of statistically significant differences among the study age groups concerning the mean of 

the different domains of the questionnaire.  

Firstly, the overall mean of source of knowledge domain among age groups is 67.1; the 

highest mean for age group 41 to 45 years is 68.6, the lowest mean for age group 35 or less 

is 65. There is no statistical difference (≥0.05) between source of knowledge domain and 

age groups (F= 0.422, Sig. = 0.737).  

As shown also, the overall mean of level of knowledge domain among age groups is 77.1; 

the highest mean for age group 41 to 45 years is 78, the lowest mean for age group 36 to 

40 years is 74.9. There is no statistical difference (≥0.05) between level of knowledge 

domain and age groups (F= 0.843, Sig. = 0.472). 

 Unlike the previous results, the overall mean of attitude domain among age groups is 80.6; 

the highest mean for age group more than 45 year is 82.3, the lowest mean for age group 

36 to 40 years is 77.1, in general there is statistical difference (≤0.05) between attitude of 

healthcare provider domain and age groups (F= 2.878, Sig. = 0.038).  

The results mentioned give us, the overall mean of practices of healthcare provider domain 

among age groups is 67.2; the highest mean for age group 36 to 40 years is 69.8, the lowest 

mean for age group more than 45 years is 65.4, there is no statistical difference (≥0.05) 

between practices of healthcare provider domain and age groups (F= 0.627, Sig. = 0.599).  
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Table (‎4.19): Differences between domains and age 

Domain Age by year No Mean SD F Sig. 

Source of Knowledge 

35 or less 32 65.8 11.2 

0.422 

 

0.737 

 

36 to 40 29 67.4 10.7 

41 to 45 38 68.6 10.0 

More than 45 51 66.7 11.7 

Total 150 67.1 10.9 

Level of Knowledge 

35 or less 32 76.9 7.5 

0.843 

 

0.472 

 

36 to 40 29 74.9 9.6 

41 to 45 38 78.0 7.4 

More than 45 51 77.7 9.5 

Total 150 77.1 8.6 

Attitude of healthcare provider 

35 or less 32 79.9 8.5 

2.878 

 

0.038 

 

36 to 40 29 77.1 10.2 

41 to 45 38 81.7 6.7 

More than 45 51 82.3 7.3 

Total 150 80.6 8.2 

Practices of healthcare provider 

35 or less 32 67.4 14.8 

0.627 

 

0.599 

 

36 to 40 29 69.8 12.2 

41 to 45 38 67.3 10.3 

More than 45 51 65.4 15.6 

Total 150 67.2 13.6 

Supervision and Auditing 

35 or less 32 18.8 10.8 

5.584 

 

0.001 

 

36 to 40 29 24.6 19.5 

41 to 45 38 30.3 24.8 

More than 45 51 37.8 25.3 

Total 150 29.3 22.7 

Test for Healthcare provider 

knowledge 

35 or less 32 50.6 23.0 

1.289 0.280 

36 to 40 29 40.7 25.6 

41 to 45 38 47.4 20.4 

More than 45 51 42.2 25.3 

Total 150 45.0 23.8 

 

As shown in the Table (4.19), the overall mean of supervision and auditing domain among 

age groups is 29.3; the highest mean for age group more than 45 years is 37.8, the lowest 

mean for age group 35 or less years is 18.8, there is statistical difference (≤0.05) between 

supervision and auditing domain and age groups (F= 5.584, Sig. = 0.001). Scheffee post 

hoc test revealed that is a statistically significant difference in the supervision and auditing 

and between participants of age group 35 or less group and with participants of age group 

more than 45 years with a score of (mean difference -19.065). 

In general, the researcher notices that the higher age gives the higher scoring in this 

domain, so older participants have more awareness on the importance of supervision and 

auditing domain. 
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As shown, the overall mean of test for healthcare provider knowledge domain among age 

groups is 45.0; the highest mean for (35 or less) is 50.6, the lowest mean for (36 to 40) is 

40.7, there is no statistical difference (≥0.05) between test for healthcare provider 

knowledge domain and age groups (F= 1.289, Sig. = 0.280). A study carried in Sudia 

Arabia and applied on pharmacists, that revealed the same results of our study that no 

significant differences between age groups and DDIs test (Alrabiah et al, 2019). 

4.2.2.4 Differences between domains and profession 

Table (‎4.20): Differences between domains and profession 

Domain Profession No Mean SD T Sig. 

Source of Knowledge 
Physician 90 67.8 10.8 

0.894 0.373 
Pharmacist 60 66.1 11.1 

Level of Knowledge 
Physician 90 77.2 7.4 

0.196 0.845 
Pharmacist 60 76.9 10.2 

Attitude of healthcare 

provider 

Physician 90 79.2 7.9 
2.758 0.007 

Pharmacist 60 82.8 8.2 

Practices of healthcare 

provider 

Physician 90 67.4 13.9 
0.311 0.756 

Pharmacist 60 66.7 13.1 

Supervision and Auditing 
Physician 90 32.9 26.6 

2.449 0.016 
Pharmacist 60 23.8 13.6 

Test for Healthcare provider 

knowledge 

Physician 90 44.7 22.4 
0.209 0.834 

Pharmacist 60 45.5 25.9 

 

As mentioned in Table (4.20), t-test was applied to examine whether there were 

statistically significant differences among participants between the two professionsin 

relation to different domains of questionnaire. the mean of source of knowledge domain for 

physicians is 67.8, while the mean for pharmacists is 66.1, there are very small differences 

between two means. There is no statistical difference (≥0.05) between source of knowledge 

domain and professions (t= 0.894, Sig. =0.373). Also very small differences in the level of 

knowledge domain and the two professionals; for physicians is 77.2, while for pharmacists 

is 76.9. There is no statistical difference (≥0.05) between level of knowledge domain and 

professions (t= 0.196, Sig. = 0.845). 

As clearly mentioned in the table, there is differences in attitude domain and the two 

professions, the mean for pharmacists (82.8) is higher than physicians (79.2). There is 
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statistical difference (≤0.05) between the two professions this domain (t= 2.758, 

Sig.=0.007). 

In contrast, there is small differences for the practices domain between the two professions; 

physicians (67.4) and pharmacists (66.7). That is revealed no statistical differences 

between two professions in this domain (t =0.11, Sig= 0.756).  

If we notice, despite supervision and auditing domain mean for the two professions is low 

but there are high differences between them, the mean for physicians (32.9) is higher than 

pharmacists (23.8). ANOVA test indicated a statistically significant variance between 

participants in reference to their professions (t =2.449, Sig= 0.016). 

The last domain in this table is the test of knowledge, it clarifies there is no statistical 

differences in relation to professions (t =0.209, Sig= 0.834). The researcher notices the 

score for this test is low for physicians (44.7) and pharmacists (45.5) and the differences is 

very low.  

4.2.2.5 Differences between domains and scientific degree 

As shown in Table (4.21), a one-way ANOVA test was conducted to examine whether 

there are statistically significant differences among participants in different scientific 

degrees. The results revealed, there is no statistically significant across the five scientific 

degrees and source of knowledge domain (F= 0.748, Sig.= 0.561). Diploma degree study 

participants reported the highest mean (70) and high diploma degree study participants 

reported the lowest mean (61.9). The researcher opinion that diploma degree study 

participants have not enough information in their undergraduate course studies in regard to 

DDIs, so they need more going back for different sources than other scientific degrees. 

Despite of the findings revealed that the level of knowledge domain is highest for high 

diploma and PhD, Board or Fellowship (79.1) and lowest for bachelor (76.1) but the 

difference statistically is not significant (F= 0.748, Sig.= 0.561). And the same for attitude 

domain, the difference between scientific degrees is statistically not significant (F= 1.307, 

Sig.= 0.27), with highest mean for diploma (85.3) and lowest for bachelor and master 

(79.8). Furthermore, the mean for practices domain is highest for bachelor (68.8) and 

lowest for PhD and board or fellowship (62.3) and there is no significant difference 

between scientific degrees (F= 1, Sig.= 0.41). 
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Table (‎4.21): Differences between domains and scientific degree 

Domain Scientific degree No Mean SD F Sig. 

Source of 

Knowledge 

Diploma 8 70.0 7.9 

0.748 

 

0.561 

 

Bachelor 63 67.6 10.4 

High Diploma 7 61.9 11.8 

Master 49 67.6 10.8 

PhD, Board or 

Fellowship 
23 65.3 13.2 

Total 150 67.1 10.9 

Level of Knowledge 

Diploma 8 77.1 12.3 

0.553 

 

0.697 

 

Bachelor 63 76.2 8.4 

High Diploma 7 79.1 6.0 

Master 49 76.9 9.4 

PhD, Board or 

Fellowship 
23 79.1 6.5 

Total 150 77.1 8.6 

Attitude of 

healthcare provider 

Diploma 8 85.3 8.8 

1.307 

 

0.270 

 

Bachelor 63 79.8 8.8 

High Diploma 7 81.4 10.2 

Master 49 79.8 8.0 

PhD, Board or 

Fellowship 
23 82.7 5.3 

Total 150 80.6 8.2 

Practices of 

healthcare provider 

Diploma 8 67.7 16.1 

1.000 

 

0.410 

 

Bachelor 63 68.8 11.8 

High Diploma 7 65.7 14.2 

Master 49 67.4 13.1 

PhD, Board or 

Fellowship 
23 62.3 17.6 

Total 150 67.2 13.6 

Supervision and 

Auditing 

Diploma 8 25.0 12.7 

5.032 

 

0.001 

 

Bachelor 63 23.8 17.1 

High Diploma 7 30.6 22.1 

Master 49 40.4 29.8 

PhD, Board or 

Fellowship 
23 21.7 11.5 

Total 150 29.3 22.7 

Test for Healthcare 

provider knowledge 

Diploma 8 38.8 20.3 

0.711 

 

0.586 

 

Bachelor 63 46.7 22.9 

High Diploma 7 34.3 15.1 

Master 49 46.7 24.7 

PhD, Board or 

Fellowship 
23 42.2 27.5 

Total 150 45.0 23.8 

 

On the other hand, Table (4.21) explored, the supervision domain had highest mean for 

master degree (40.4) and lowest mean for PhD and board or fellowship (21.7). The 

difference between scientific degrees is statistically significant (F= 5.032, Sig.= 0.001). 

Scheffe post hoc test revealed that there is a statistically significant difference in the 



75 

 

overall level of supervision and auditing score and between participants of bachelor degree 

and with participants of master degree with a score of (mean difference -16.569). 

Regarding the test for knowledge domain, the highest scoring for bachelor and master 

degree with mean (46.7) and the lowest scoring for high diploma with mean (34.3). The 

difference between scientific degrees scoring is not statistically significant (F= 5.032, 

Sig.= 0.001). 

4.2.2.6 Differences between domains and country of basic graduation 

As demonstrated in Table (4.22), one-way ANOVA test was conducted to examine 

whether there are statistically significant differences among participants in different 

country of basic graduation. The domain of source of knowledge clarifies that the highest 

scoring for foreign country as basic graduation is 68.9 and the lowest scoring for Arab 

country as basic graduation is 65.2, there is no significant differences between countries of 

basic graduation (F= 1.293, Sig.= 0.278). 

Regarding level of knowledge domain, there is very low differences between different 

countries of basic graduation. There is no statistical difference (≥0.05) between countries 

of basic graduation regarding of this domain (F= 0.142, Sig. = 0.868). 

As the previous domain, the domain of attitude revealed there is very low differences 

between different countries of basic graduation. There is no statistical difference (≥0.05) 

between countries of basic graduation regarding of this domain (F= 0.151, Sig. = 0.86). 

In regard to the practices domain, the highest scoring for Arab country of basic graduation 

(68.9) and the lowest scoring for foreign country (65.7). There is no statistical difference 

(≥0.05) between countries of basic graduation regarding of this domain (F= 0.58, Sig. = 

0.561). 

However, the results explore in supervision and auditing domain that the highest scoring is 

for foreign country (38.4) and the lowest scoring for Palestine country (21.5). The 

difference between countries of basic graduation is statistically significant (F= 5.032, Sig.= 

0.001). Scheffe post hoc test revealed that there is a statistically significant difference in 

the overall level of supervision and auditing score and between participants who were 

graduated from Palestine and with participants who were graduated from foreign countries 

with a score of (mean difference -16.906). 
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 The researcher opinion in this difference between Palestine and foreign country of basic 

graduation, that in our universal studies there is no courses about supervision or auditing 

and their importance, also the MOH has no focus in her training courses on this subject. 

Table (‎4.22): Differences between domains and country of basic graduation 

Domain 
Country of basic 

raduation 
No Mean SD F Sig. 

Source of Knowledge 

Palestine 67 66.3 10.4 

1.293 

 

0.278 

 

Arab 26 65.2 12.6 

Foreign 55 68.9 10.8 

Total 148 67.1 11.0 

Level of Knowledge 

Palestine 67 77.3 8.5 

0.142 

 

0.868 

 

Arab 26 77.8 6.2 

Foreign 55 76.7 9.9 

Total 148 77.1 8.6 

Attitude of healthcare provider 

Palestine 67 81.1 8.4 

0.151 

 

0.860 

 

Arab 26 80.2 8.5 

Foreign 55 80.4 8.0 

Total 148 80.7 8.2 

Practices of healthcare provider 

Palestine 67 67.8 12.2 

0.580 

 

0.561 

 

Arab 26 68.9 11.1 

Foreign 55 65.7 16.3 

Total 148 67.2 13.7 

Supervision and Auditing 

Palestine 67 21.5 13.4 

9.332 

 

0.000 

 

Arab 26 28.8 20.0 

Foreign 55 38.4 28.9 

Total 148 29.1 22.7 

Test for Healthcare provider 

knowledge 

Palestine 67 47.2 24.4 

0.558 

 

0.574 

 

Arab 26 44.2 23.4 

Foreign 55 42.7 22.3 

Total 148 45.0 23.4 

Despite that in the last domain of knowledge test, there is no statistically significant 

between the country of graduation (F= 0.558, Sig.= .574), but the Palestine has the highest 

scoring in this domain (47.4) and foreign country has the lowest scoring (42.7). From the 

researcher's point of view, the previous results indicate in somewhat education in Palestine 

is at good level comparing to other countries. The similar findings in Sudian Arabian 

study, that revealed there is no significant differences between country of graduation and 

score of DDIs test (Alrabiah et al, 2019). 



77 

 

4.2.2.7 Differences between domains and experience years in internal medicine 

department 

As mentioned in Table (4.23), there is no significant differences in the study participants 

between experience in internal medicine department groups (F= 0.186, Sig= 0.906). 

However, we can notice very small differences between experience groups but the 

experience group from 11 to 15 years has the highest mean (67.9).  

With regard to level of knowledge domain, there is significant differences between internal 

medicine experience (F= 2.633, Sig= 0.05), the highest scoring is recorded for more than 

15 years experience (80) and lowest scoring is recorded for 11 to 15 years' experience 

(75.2).  

As reported in the table regarding attitude domain, although the participants with 

experience more than 15years have the highest mean (82.3) comparing to the lowest mean 

(79.3) for 6 to 10 years and 11 to 15 years but, the difference between them is not 

significant (F= 1.083, Sig= 0.358). Also when comparing the groups of experience in 

practices domain, the researcher notice that the highest mean (68.2) is for more than 15 

years' experience and the lowest mean (65.8) is for 5 or less years' experience and there are 

no significant differences between different experience in internal medicine groups ((F= 

0.315, Sig= 0.814). 

In contrast, the results of supervision and auditing domain revealed that the mean for the 

two groups which have higher experience also have higher mean; IMD experience from 11 

to 15 years (41.4) and more than 15 years (35.9). The two groups which have lower 

experience also have lower mean; 5 or less years IMD experience (23.5) and from 6 to 10 

years (24.8). There is significant difference between different IMD experience (F= 4.995, 

Sig= 0.003). Scheffe post hoc test revealed that there is a statistically significant difference 

in the overall level of supervision and auditing score and between participants who had 

experience 5 years or and with participants who had experience 11 to 15 years with a score 

of (mean difference -17.922). 

According to the previous, the researcher notice; study participants who have higher IMD 

experience also having the higher scoring in supervision and auditing domain, in my 

opinion that is caused by the awareness for more experienced participants for the 

importance of the supervision and auditing. 
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Table (‎4.23): Differences between domains and experience years in internal medicine 

department 

Domain 

Experience years 

in Internal 

Medicine 

Department 

No Mean SD F Sig. 

Source of Knowledge 

5 or less 55 67.3 11.0 

0.186 

 

0.906 

 

From 6 to 10 38 67.6 10.6 

From 11 to 15 20 67.9 7.5 

More than 15 37 66.0 12.9 

Total 150 67.1 10.9 

Level of Knowledge 

5 or less 55 75.4 9.7 

2.633 

 

0.050 

 

From 6 to 10 38 77.7 8.4 

From 11 to 15 20 75.2 7.8 

More than 15 37 80.0 6.6 

Total 150 77.1 8.6 

Attitude of healthcare 

provider 

5 or less 55 80.9 9.3 

1.083 

 

0.358 

 

From 6 to 10 38 79.3 8.1 

From 11 to 15 20 79.3 7.1 

More than 15 37 82.3 7.0 

Total 150 80.6 8.2 

Practices of healthcare 

provider 

5 or less 55 65.8 14.1 

0.315 

 

0.814 

 

From 6 to 10 38 68.2 11.2 

From 11 to 15 20 67.2 16.6 

More than 15 37 68.1 13.7 

Total 150 67.2 13.6 

Supervision and Auditing 

5 or less 55 23.5 17.3 

4.995 

 

0.003 

 

From 6 to 10 38 24.8 19.1 

From 11 to 15 20 41.4 27.8 

More than 15 37 35.9 26.7 

Total 150 29.3 22.7 

Test for Healthcare 

provider knowledge 

5 or less 55 44.5 23.6 

1.117 

 

0.344 

 

From 6 to 10 38 49.2 22.3 

From 11 to 15 20 48.0 23.8 

More than 15 37 39.7 25.4 

Total 150 45.0 23.8 

For test of knowledge domain, despite there is a noticeable difference between IDM 

experience groups; the highest mean (49.2) from 6 to 10 years and the lowest mean (39.7) 

more than 15 years but there is no significant difference between IDM experience groups 

(F= 1.117, Sig= 0.344) 
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4.2.2.8 Differences between domains and total years’ experience  

The study results in Table (4.24) showed, a one-way ANOVA test was conducted to 

examine the presence of statistically significant differences among the study participants 

total experience regarding of different domains of the questionnaire. Regarding source of 

knowledge domain, group of total experience (16 to 20) years reported the highest mean 

(68.6) while the participants group of total experience (more than 20) years reported the 

lowest mean (64.7), there is no statistical difference between total experience groups (F= 

0.656, Sig= 0.58). 

The findings reported in regarding of the level of knowledge, there is significant difference 

between total experience groups (F= 2.814, Sig= 0.041); higher means is reported for the 

two groups (16 to 20) and (more than 20) years and the lower means is reported for the two 

groups (less than 10) and (10 to 15) years. In general, more experience gives more scoring 

in this domain. 

In Table (4.24), attitude domain like the previous domain, there is significant difference 

between total experience years (F= 2.634, Sig= 0.05); higher means is reported for the two 

groups (16 to 20) and (more than 20) years and the lower mean is reported for the two 

groups (less than 10) and (10 to 15) years. In general, more experience gives more scoring 

in this domain. 

As shown in the table, regarding the practices domain, there is very small differences 

between the groups of total experience, mean for the total experience groups from low 

experience to high experience respectively are (66.3, 67.2, 67.4,68), there is no statistical 

difference between total experience groups (F= 0.083, Sig= 0.969). 

However, the table explore in the supervision and auditing domain that the highest scoring 

for more than 20 years' experience is 34.6 and the lowest scoring for less than 10 years' 

experience is 19.2. The difference between total experience groups are statistically 

significant (F= 3.269, Sig.= 0.023). The researcher notices that in general the higher total 

experience for participants gives higher scoring in this domain.  

Finally, the table explore in the test of knowledge domain that the highest scoring for less 

than 10 years' experience (51.7) and the lowest scoring for 16 to 20 years' experience 

(41.8). The difference between total experience groups is statistically significant (F= 1.304, 

Sig.= 0.275). The researcher notice that in general the lower total experience for 
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participants gives higher scoring in this domain. These findings are consistent with the 

results of a study by Adisa & Fakeye (2006), showed that community pharmacists (less 

than 10) years who had in-job experience and practice also had better knowledge than 

pharmacists who had more than 10 years of professional practice. By contrast in the other 

study, that revealed there is no significant differences between years of practice and score 

of DDIs test (Alrabiah et al, 2019). 

Table (‎4.24): Differences between domains and total years’ experience 

Domain 
Total years’ 

experience 
No Mean SD F Sig. 

Source of Knowledge 

less than 10 35 66.9 11.5 

0.656 

 

0.580 

 

From 10 to 15 50 67.3 10.3 

From 16 to 20 40 68.6 10.7 

More than 20 25 64.7 12.0 

Total 150 67.1 10.9 

Level of Knowledge 

less than 10 35 75.1 8.8 

2.814 

 

0.041 

 

From 10 to 15 50 75.6 9.2 

From 16 to 20 40 79.9 8.5 

More than 20 25 78.2 6.1 

Total 150 77.1 8.6 

Attitude of healthcare provider 

less than 10 35 78.5 7.4 

2.634 

 

0.050 

 

From 10 to 15 50 79.9 9.5 

From 16 to 20 40 83.5 6.8 

More than 20 25 80.6 7.5 

Total 150 80.6 8.2 

Practices of healthcare provider 

less than 10 35 66.3 13.1 

0.083 

 

0.969 

 

From 10 to 15 50 67.2 13.4 

From 16 to 20 40 67.4 14.4 

More than 20 25 68.0 14.0 

Total 150 67.2 13.6 

Supervision and Auditing 

less than 10 35 19.2 12.3 

3.269 

 

0.023 

 

From 10 to 15 50 32.3 22.9 

From 16 to 20 40 31.1 27.9 

More than 20 25 34.6 21.4 

Total 150 29.3 22.7 

Test for Healthcare provider 

knowledge 

less than 10 35 51.7 23.3 

1.304 

 

0.275 

 

From 10 to 15 50 44.2 24.7 

From 16 to 20 40 41.8 22.7 

More than 20 25 42.4 23.9 

Total 150 45.0 23.8 

4.2.2.9 Differences between domains and position  

As shown in Table (4.25), one-way ANOVA test was conducted to examine whether there 

are statistically significant differences among participants in different position degrees. 

The results revealed, there is statistically significant across the four position degrees and 



81 

 

source of knowledge domain (F= 5.789, Sig.= 0.001) Scheffe post hoc test revealed that 

there is a statistically significant difference in the overall level of source of knowledge 

score and between participants who had head of division position and with participants 

who had technican postion degree with a score of (mean difference 8.395). 

Despite of the test revealed that the level of knowledge domain is highest for head of 

departments (78.1) and lowest for director of department (75.4) but the difference 

statistically is not significant (F= 0.508, Sig.= 0.677). And the same for attitude domain, 

the difference between positions statistically is not significant (F= 0.667, Sig.= 0.574), 

with highest mean for director of department (83.2) and lowest for head of division (78.8). 

Furthermore, the mean for practices domain is highest for head of division (71.4) and 

lowest for director of department (61.4) and there is no significant difference between 

positions (F= 1.977, Sig.= 0.12). 

On the other hand, Table (4.25) explored, the supervision and auditing domain have 

highest mean for head of department (35.3) and lowest mean for technical (23.7). The 

difference between positions is statistically significant (F= 2.707, Sig.= 0.048). Also, 

Regarding the test for knowledge domain, the highest scoring for technical with mean is 

50.5 and the lowest scoring for head of department with mean is 37.9. The difference 

between positions is statistically significant (F= 2.813, Sig.= 0.041), the researcher 

concludes that technical have the highest scoring in DDIs test because they are more 

practicing pharmaceutical information than other managerial degrees. Scheffee post hoc 

test revealed that is a statistically significant difference in the test of DDIs and between 

participants of head of departments and with participants of technical position with a score 

of (mean difference -12.57). 
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Table (‎4.25): Differences between domains and position 

Domain Position No Mean SD F Sig. 

Source of Knowledge 

Director of ddedepartment 5 77.3 11.2 

5.789 

 

0.001 

 

Head of department 52 66.6 12.3 

Head of division 27 72.8 5.7 

Technical 66 64.4 10.3 

Total 150 67.1 10.9 

Level of Knowledge 

Director of department 5 75.4 21.9 

0.508 

 

0.677 

 

Head of department 52 78.1 7.3 

Head of division 27 75.9 7.6 

Technical 66 76.8 8.6 

Total 150 77.1 8.6 

Attitude of healthcare 

provider 

Director of department 5 83.2 5.8 

0.667 

 

0.574 

 

Head of department 52 81.1 7.7 

Head of division 27 78.8 7.8 

Technical 66 80.8 8.8 

Total 150 80.6 8.2 

Practices of healthcare 

provider 

Director of department 5 61.4 19.4 

1.977 

 

0.120 

 

Head of department 52 68.4 14.8 

Head of division 27 71.4 10.9 

Technical 66 64.9 12.8 

Total 150 67.2 13.6 

Supervision and 

Auditing 

Director of department 5 32.9 10.8 

2.707 

 

0.048 

 

Head of department 52 35.3 25.9 

Head of division 27 30.7 28.8 

Technical 66 23.7 16.1 

Total 150 29.3 22.7 

Test for Healthcare 

provider knowledge 

Director of department 5 44.0 27.0 

2.813 

 

0.041 

 

Head of department 52 37.9 22.7 

Head of division 27 45.6 18.9 

Technical 66 50.5 25.2 

Total 150 45.0 23.8 

 

4.2.2.10 Differences between domains and receiving training  

As mentioned in table (4.26), t-test was applied to examine whether there were statistically 

significant differences among participants who received training and others who did not 

receive training in relation to different domains of questionnaire. The mean of source of 

knowledge domain for participants who received training is 71.6, while the mean for who 

did not receive training is 66.3, there is statistical difference (≤0.05) between patients who 

received training and who did not receive training regarding source of knowledge domain 

(t= 2.203, Sig. =0.029).  
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In contrast, there is no differences for the level of knowledge domain between who 

received training or not, the mean for them is the same (77.1). The results revealed no 

statistical differences between two professions in this domain (t =0.03, Sig= 0.976).  

Table (‎4.26): Differences between domains and receiving training 

Domain Training No Mean SD T Sig. 

Source of Knowledge 
Yes 24 71.6 7.8 2.203 

 

0.029 

 
No 126 66.3 11.3 

Level of Knowledge 
Yes 24 77.1 11.5 0.030 

 

0.976 

 
No 126 77.1 8.0 

Attitude of healthcare provider 
Yes 24 83.2 7.0 1.670 

 

0.097 

 
No 126 80.1 8.3 

Practices of healthcare provider 
Yes 24 71.4 16.0 1.666 

 

0.098 

 
No 126 66.4 13.0 

Supervision and Auditing 
Yes 24 42.6 25.5 3.217 

 

0.002 

 
No 126 26.8 21.4 

Test for Healthcare provider 

knowledge 

Yes 24 43.8 24.6 0.280 

 

0.780 

 
No 126 45.2 23.7 

 

As mentioned in Table (4.26), Regarding attitude, there is small differences for the attitude 

domain between who received training or not; received training mean is 83.2 and who did 

not receive training mean is 80.1. These results revealed no statistical differences between 

them in this domain (t =1.67, Sig= 0.097).  

Despite, there is differences in the practices domain between who received training or not; 

received training mean is 71.4 and who did not receive training mean is 66.4 but, there is 

no statistical differences between them in this domain (t =1.666, Sig= 0.097).  

As mentioned regarding supervision and auditing domain, higher mean is noticed for who 

received training (42.6) and lower mean for who did not receive training (26.8). There is 

statistical difference (≤0.05) in relation to receiving training or not (t= 3.217, Sig. =0.002). 

According to previous results, the researcher concludes the study training who received 

training have more awareness regarding the importance of supervision and auditing 

domain. 

The last domain in this table is the test of knowledge, it clarifies there is no statistical 

differences in relation to receiving training (t =0.28, Sig= 0.78). The researcher notices the 

score of this test for them is close together and the difference is very low.  
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4.2.2.11 Association between availability of approved and written therapeutic 

protocols at the MOH and Hospital  

Table (‎4.27): Association between availability of approved and written therapeutic protocols 

at the MOH and hospital 

Hospital 

Yes No I do not know 

X
2 

Sig. 

No % No % No % 

Al Shifa 31 40.3 30 65.2 19 70.4 

11.047 0.004 Nasser 46 59.7 16 34.8 8 29.6 

Total 77 100.0 46 100.0 27 100.0 

 

Table (4.27) shows association between availability of approved and written therapeutic 

protocols at the MOH and Hospital, among study participants who answered Yes; the 

higher proportion (59.7%) of them are from Nasser hospital and the lower proportion 

(40.3%) are from Al Shifa hospital, despite the higher proportion of study from Al Shifa 

hospital but the results are more positively for Nasser hospital. There is statistical 

correlation between availability of approved and written therapeutic protocols at the MOH 

and Hospitals (X
2 = 11.047, Sig. = 0.004 ≤ 0.005). 

4.2.2.12 Association between availability of approved and written therapeutic 

protocols at the MOH and personal data 

As recorded in Table (4.28), by comparing two gender regarding awareness of study 

participants with the availability of approved and written therapeutic protocols at the 

MOH, the result revealed higher male percent (59.7%) who answer yes compared with 

female who answer yes (40.3%). There is statistical correlation between the awareness of 

availability of approved and written therapeutic protocols at the MOH and gender (X
2
= 

8.312, Sig= 0.016≤ 0.005). 

As recorded in Table (4.28), By comparing the age groups regarding awareness of study 

participants with the availability of approved and written therapeutic protocols at the 

MOH, the result recorded yes answer; the highest percent (28.6%) at age more than 45 

years and the lowest percent (19.5%) at age 35 years or less. There is no statistical 

correlation between the awareness of availability of approved and written therapeutic 
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protocols at the MOH and age (X
2
= 5.534, Sig= 0.477≥ 0.005). The researcher notices, 

despite no significant correlation but, the higher age group give higher percent of study 

participants who aware about the availability of MOH protocols and this is logical results. 

There is statistical correlation between availability of approved and written therapeutic 

protocols at the MOH and profession (X
2= 17.624, Sig. = 0.001 ≤0.005). Highlighting on 

results, among study participants who answer No; 84.8% of them are physicians and 15.2% 

are pharmacists. 

As the same as the previous for scientific degree, there is significant statistical correlation 

between availability of approved and written therapeutic protocols at the MOH and 

scientific degree (X
2 
= 27.366, Sig. = 0.001 ≤0.005). Highlighting on results, among study 

participants who answer Yes; the highest percent (46.8%) for bachelor and the lowest 

percent for high diploma (2.6%), as we notice there is high difference between the two 

mentioned percent but that is due to higher number with bachelor participants compared to 

high diploma participants. 

In Table (4.28), there is statistical correlation between availability of approved and written 

therapeutic protocols at the MOH and country of basic graduation (X
2 

= 19.326, Sig. = 

0.001 ≤0.005. 

Moreover, there is statistical correlation between availability of approved and written 

therapeutic protocols at the MOH and country of basic graduation (X
2 

= 19.326, Sig. = 

0.001 ≤0.005). Among study participants who answer Yes, the highest proportion (57.9%) 

of them are Palestine basic graduation. 

Also, there is statistical correlation between availability of approved and written 

therapeutic protocols at the MOH and number of years in IMD (X
2 
= 17.555, Sig. = 0.007 

≤0.005). Among study participants who answer Yes, the highest proportion (46.8%) of 

them are 5 years or less and the lowest proportion are more than 15 years. 
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Table (‎4.28): Association between availability of approved and written therapeutic protocols 

at the MOH and personal data 

Demographic Data 
Yes No I do not know 

X
2 

Sig. 
No % No % No % 

1. Gender 

Male 46 59.7 38 82.6 15 55.6 

8.312 0.016 Female 31 40.3 8 17.4 12 44.4 

Total 77 100.0 46 100.0 27 100.0 

2. Age 

35 years and less 15 19.5 11 23.9 6 22.2 

5.534 0.477 

36 to 40 years 20 26.0 5 10.9 4 14.8 

41 to 45 years 20 26.0 12 26.1 6 22.2 

More than 45 years 22 28.6 18 39.1 11 40.7 

Total 77 100.0 46 100.0 27 100.0 

3. Profession 

Physician 36 46.8 39 84.8 15 55.6 

17.624 0.001 Pharmacist 41 53.2 7 15.2 12 44.4 

Total 77 100.0 46 100.0 27 100.0 

4. Scientific degree 

Diploma 6 7.8 1 2.2 1 3.7 

27.366 0.001 

Bachelor 36 46.8 15 32.6 12 44.4 

High Diploma 2 2.6 5 10.9 0 0.0 

Master 30 39.0 10 21.7 9 33.3 

Doctorate and Board or 

Fellowship 
3 3.9 15 32.6 5 18.5 

Total 77 100.0 46 100.0 27 100.0 

5. Country of basic graduation 

Palestine 44 57.9 9 19.6 14 53.8 

19.326 0.001 
Arab countries 8 10.5 14 30.4 4 15.4 

Foreign Countries 24 31.6 23 50.0 8 30.8 

Total 77 100.0 46 100.0 27 100.0 

6. Number of experience years in Internal Medicine Department 

5 years and less 36 46.8 13 28.3 6 22.2 

17.555 0.007 

From 6 to 10 years 20 26.0 11 23.9 7 25.9 

From 11 to 15 Years 11 14.3 3 6.5 6 22.2 

More than 15 years 10 13.0 19 41.3 8 29.6 

Total 77 100.0 46 100.0 27 100.0 

7. Number of total experience years 

Less than 10 years 16 20.8 11 23.9 8 29.6 

7.721 0.259 

From 10 to 15 years 33 42.9 11 23.9 6 22.2 

From 16 to 20 years 19 24.7 14 30.4 7 25.9 

More than 20 years 9 11.7 10 21.7 6 22.2 

Total 77 100.0 46 100.0 27 100.0 

8. Receiving training 

Yes 21 27.3 3 6.5 0 0.0 

15.498 0.001 No 56 72.7 43 93.5 27 100.0 

Total 77 100.0 46 100.0 27 100.0 
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In contrast, there is no statistical correlation between availability of approved and written 

therapeutic protocols at the MOH and number of total experience years (X
2 
= 7.721, Sig. = 

0.259 ≥0.005). 

Finally, there is statistical correlation between availability of approved and written 

therapeutic protocols at the MOH and receiving training (X
2 

= 15.498, Sig. = 0.001 

≤0.005). Among study participants who answer Yes, the higher proportion (72.7%) of 

them did not receiving training and the lowest proportion received training. 

4.3 Analysis of abstract data sheet  

This chapter presents the basic results of the study by organized tables and figures in a 

comparative way; it shows the descriptive analysis for study participants characteristics to 

reflect the real situation of patients and their prescriptions in the MOH hospitals. 

Furthermore, it includes the relationships between different studied variables concerning 

polypharmacy. 

4.3.1 Descriptive analysis for abstract data sheet 

4.3.1.1 Characteristics of the study population according to socio-demographic 

characteristics 

This study assessed a total of 600 prescriptions of patients who discharged from internal 

medicine departments of Al Shifa and Nasser hospitals, these prescriptions had one or 

more drugs. The prescriptions sample size of the study was determined by WHO standard 

which is reported regarding drug utilization studies in health facilities and this is the 

minimum sample size according to the standard (WHO, 1993). 

As shown in Table (4.29), the results showed that 275 (45.8%) of paients were males and 

325 (54.2%) were females, a similar study was conducted in Gaza strip at primary health 

care centers in UNRWA that revealed the female patients (61.8%) were higher than male 

patients as the current study (Satoom, 2017) and also similar to the Northern Ethiopia 

study results which reported higher female (52.2%) than male (Gebretsadik et al, 2017). 

The study participants age mean is 51.66±21.94 (MD 56). According to age groups; 34% 

aged 40 years and less, 33.3% aged 41 to 65 years and 32.7% aged above 65 years. 

As recorded in the Table (4.29) that half of participants (50.2%) were from Gaza and the 

other half (49.8%) were from South area, that results because the participants are staying at 
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the same area of the hospital, Gazian patients attended to Al Shifa hospital but, the south 

patients attended to Nasser hospital. 

Table (‎4.29): Distribution of the abstract data sheet according to personal data 

Items No % 

Hospital 

Al Shifa 300 50.0 

Nasser 300 50.0 

Total 600 100.0 

Gender 

Male 275 45.8 

Female 325 54.2 

Total 600 100.0 

Age 

40 years and less 204 34.0 

From 41 to 65 years 200 33.3 

Above 65 years 196 32.7 

Total 600 100.0 

Mean= 51.66, MD= 56.00, SD= 21.94 

Governorates 

Gaza 301 50.2 

South 299 49.8 

Total 600 100.0 

 

4.3.1.2 Diagnosis of cases based on   ICD-10   classification 

As mentioned in Table (4.30), the results indicated that most frequently diseases which 

appeared in the prescriptions for our study participants from the all diagnosed diseases 

which are over 10%; Circulatory System (28.1%), Respiratory System (18.9%), Endocrine, 

Nutritional and Metabolic (10.9%). 

On the other hand, the least frequency diseases which diagnosed in the prescriptions for 

our study participants from the all diagnosed diseases; Eye and adnexa (0.1%), Pregnancy, 

Childbirth, and puerperium (0.1%) and Neoplasms (0.7%).  
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Table (‎4.30): Frequency of diagnosed diseases for cases 

Diseases ICD10 
Diagnosis I Diagnosis II Diagnosis III 

Total of 

diagnosis 

frequency/ 

600 

prescription 

No % No % No % No % 

Certain infectious and 

parasitic 

A00-

B99 
53 8.8 8 6.2 2 5.1 63 8.2 

Neoplasms 
C00-

D48 
4 0.7 1 0.8 - - 5 0.7 

Blood and Blood – 

Forming organs and 

certain disorders 

D50-

D89 
24 4.0 2 1.5 - - 26 3.4 

Endocrine, Nutritional 

and Metabolic 

E00-

E90 
48 8.0 27 20.8 9 23.1 84 10.9 

Mental and behavioral 

disorder 

F00-

F99 
5 0.8 3 2.3 - - 8 1.0 

Nervous System 
G00-

G99 
20 3.3 3 2.3 1 2.6 24 3.1 

Eye and adnexa 
H00-

H59 
1 0.2 - - - - 1 0.1 

Circulatory System 
I00-

I99 
146 24.3 55 42.3 15 38.5 216 28.1 

Respiratory System 
J00-

J99 
131 21.8 11 8.5 3 7.7 145 18.9 

Digestive System 
K00-

K93 
58 9.7 7 5.4 2 5.1 67 8.7 

Skin and subcutaneous 

tissue 

L00-

L99 
8 1.3 - - - - 8 1.0 

Musculoskeletal system 

and connective tissue 

M00-

M99 
5 0.8 2 1.5 - - 7 0.9 

Genitourinary System 
N00-

N99 
50 8.3 6 4.6 6 15.4 62 8.1 

Pregnancy, Childbirth, 

and puerperium 

O00-

O99 
0 0.0 1 0.8 - - 1 0.1 

Symptoms. Signs and 

abnormal clinical and 

laboratory findings 

R00-

R99 
25 4.2 4 3.1 1 2.6 30 3.9 

Injury, Poising and 

certain other 

consequences of 

external cause 

S00-

T98 
16 2.7 - - - - 16 2.1 

Factors influencing 

health status and 

contact with health 

services 

Z00-

Z99 
6 1.0 - - - - 6 0.8 

Total 600 100.0 130 100.0 39 100.0 769 100 
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4.3.1.3 Distribution of prescribed drugs according to their classification groups  

Table (‎4.31): Distribution of prescribed drugs according to their classification groups 

Drug group No 

% of total No 

of 

prescriptions 

Most frequent drugs examples in 

prescriptions 

Antibiotic 446 74 
Cefuroxime, Azithromycin,Levofloxacin, 

Ciprofloxacin 

Cardiovascular Drugs 903 151 

Beta adrenergic 

blocking 

Bisoprolol 

Calcium channel 

blocker 

Amlodipine 

ACE inhibitors Enalapril 

Nitrates Isosorbide mono-

nitrate 

ARBs Valsartan 

Anti-Platelets Acetylsalicylic 

acid, Clopidogrel 

Diuretics Furosemide, 

Spironalactone 

Anti-Lipidemic Atorvastatin, 

Rousvastatin 

Anti-Coagulants Warfarin 

Drugs acting on GIT 

diseases 
284 47 

Anti-Acidity 
Omeprazole, 

Esomeprazole 

Laxatives Lactulose 

Anti-Spasmodic 
Hyoscine-N-butyl 

bromide 

Anti-inflamatory and 

analgesics 
198 33 

Corticosteroids 
Prednisone, 

Budesonide 

Anti-Gout 
Allopurinol, 

Colchicin 

Drugs acting on 

respiratory system 
124 21 

Bronchodilators 

Formoterol 

fumarate, 

Salbutamol 

Anti-Tussive 

Dried Ivy leaf 

extract, Ammonium 

chloride, 

Acetylcysteine 

Drugs acting on 

endocrine system  
106 18 Anti-Diabetics:  Insulin, Metformin 

Food supplement 106 18 
Multivitamins Vitamins 

Minerals Ferrous sulphate 

Drugs acting on CNS 29 5 Anti-Convulsant 
Carbamazepine, 

Valproic acid 

Anti-Allergic drugs 16 3 H1 Antagonist   
Chlorpheneramine, 

Loratidine 

Others 69 12 Immunosuppresant, Anti-malarial, … 

Table (4.31) showed that the most prescribed drug group which had the higher frequency 

in the prescriptions was Antibiotics 446 (74%) of total prescriptions, followed by 
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Cardiovascular drugs which is recorded in 392 (65.3%) prescriptions, then Anti-Acidity 

which is recorded in 245 (40.8%) prescriptions also, Anti-Platlets which is recorded in 202 

(33.7%) prescriptions and Duretics which is appeared 135 (22.5%) times. 

4.3.1.4 Distribution of the most common prescribed drugs  

This section shows the frequency of the most drugs that prescribed in discharge sheet, the 

annex (10) shows the frequency of all drugs which prescribed for all patients who are 

participated in this study 

Table (‎4.32): Distribution of the most prescribed drugs 

No Drugs No 
% of total no of 

prescriptions 

1 Acetylsalicylic acid 159 26.5 

2 Bisoprolol 140 23.3 

3 Cefuroxime 118 19.7 

4 Omeparzole 106 17.7 

5 Atorvastatin 92 15.3 

6 Furosemide 86 14.3 

7 Esomeparzole 84 14.0 

8 Amlodipine 77 12.8 

9 Azithromycin 66 11.0 

10 Acetaminophen 62 10.3 

11 Insulin 58 9.7 

12 Levofloxacin 55 9.2 

13 Prednisone 55 9.2 

14 Ciprofloxacin 51 8.5 

15 Enalapril 47 7.8 

16 Pantoprazole 45 7.5 

17 Minerals 43 7.2 

18 Spironalactone 40 6.7 

19 Clopidogrel 38 6.3 

20 Isosorbide-5-monoitrate 34 5.7 

 

Table (4.32) showed that the five prescribed drugs which had the higher frequency in the 

prescriptions were Acetyl salicylic acid 100mg 159 (26.5%) of total prescriptions, 

followed by Bisoprolol which is recorded in 140 (23.3%) prescriptions, then Cefuroxime 

which is recorded in 118 (19.7%) prescriptions also, Omeprazole which is recorded in 106 

(17.7%) prescriptions and Atorvastatin which is appeared 92 (15.3%) times. 

A similar study was performed at UNRWA primary healthcare clinics in Gaza Strip which 

revealed the most five drugs which were prescribed Acetylsalicylic Acid 100mg, Enalapril, 

Acetaminophen, Insulin and Atenelol with frequency in the prescriptions respectively 

87.5%, 63.7%, 59.4%,52.9% and 45%. The cause of differences that in UNRWA study, the 
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prescriptions with less than 5 drugs were excluded, the study conducted on elderly patients 

also, the prescribed drugs are related to what is available in UNRWA clinics (Satoom, 

2017). 

Another study was conducted at MOH clinics in Gaza Strip that recorded the most five 

drugs between chronic eldely were Enalapril, Acetylsalicylic Acid 100mg, Atorvastatin, 

Glibenclamide and Metformin with frequency in respectively 39.3%, 37.3%, 31.9%, 

26.8% and 25.4% (Taleb et al., 2014). In general, the three Gaza studies showed the most 

prescribed drugs between patients regardless who are the targeted group was Anti-Platelets 

drug (Acetylsalicylic Acid100mg).  

4.3.1.5 Distribution of the study participants by number of diseases, drugs and 

length of stay 

Table (‎4.33): Distribution of the study participants by number of diseases, drugs and length 

of stay 

Items No % 

Number of Diseases 

One Disease 454 75.7 

More than One 146 24.3 

Total 600 100.0 

Mean= 1.32, MD= 1.00, SD= 0.61 

Number of prescribed drugs 

One drug 68 11.3 

From 2 to 4 drugs 326 54.3 

Five or more 206 34.3 

Total 600 100.0 

Mean= 3.84, MD= 4.00, SD= 1.91 

Length of Stay (day) 

1-3 309 51.5 

>3 291 48.5 

Total 600 100.0 

Mean= 4.06, MD= 3.00, SD= 2.45 
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As recorded in Table (4.33), the findings show that patients who diagnosed with one 

disease were about three quarters (75.7%) but, patients who diagnosed with more than one 

disease were about one quarter (24.3%). 

Regarding number of prescribed drugs in the prescriptions, among the prescriptions 

included in this study, the minimum number was one drug and the maximum number was 

9 drugs, with a mean number of drugs per prescription was 3.84 (MD 4.00, SD 1.91), the 

results show that patients who were prescribed one drug (11.3%), patients who were 

prescribed drugs 2 to 4 were (54.3%) and about third of patients (34.3%) were prescribed 5 

drugs or more. The average number of prescribed drugs (3.84) of this study is higher than 

the result reported from Northren Ethiopia which revealed average number of prescribed 

drugs is 2.73 (Gebretsadik et al, 2017). 

Some studies that applied in Palestine regarding patterns of prescribing revealed that the 

number of prescribed drugs in prescription was within WHO standards (> 2 drugs for the 

prescription). The number of the prescribed drugs was 2.7 per prescription (Elbaba ,2012), 

1.9 per prescription (Khatib et al., 2008), 1.92 prescribed drugs per prescription (Fattouh & 

Abu Hamad, 2010) and 2.55 drugs per prescription (Obeidalla et al., 2000). Also a study 

was conducted in governmental Gaza hospitals which revealed that average number of 

prescribed drugs in the in-patient medication sheet is 5.21 (Al-Khodary, 2016). 

Regarding length of stay for patients the table shows that the total mean for length of stay 

is 4.06 days (MD 3.00, SD 2.45). About half (51.5%) of patients who stayed one to three 

days and the other half (48.5%) stayed more than three days. 

4.3.1.6 Distribution of the prescriptions according to presence of DDIs and their 

types. 

The researcher used Medscape drug checker services to categorize DDIs, this program is 

the major online global destination made for physicians, pharmacists and other healthcare 

providers worldwide, providing the newest medical information and expert perspectives 

regarding drugs, diseases and relevant professional education. Also it offers a lot of health 

services and tools, as example of these tools is drug-drug interaction checker. The drug 

interaction checker program does not endorse drugs, diagnoses the disease or suggests 

therapy. The service which provided is informational source designed to help different 

healthcare providers in providing good care for patients and providing them with drugs 
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specific information. Healthcare providers should use their experience and professional 

judgment in using the provided information. 

The drug interaction checker explores the mechanism for each drug interaction and makes 

classification for it into (minor, significant and serious). It may provide in some cases 

recommended course of action to enable healthcare provider to manage the exist 

interaction. The mentioned program also displays if there are any interactions between 

chosen drugs and between drugs and food (Medscape, 2020). A significant DDIs is defined 

as any unexpected, unintended, undesired or excessive response for drugs that require 

discontinuing one drug or the combination (therapeutic or diagnostic), requires to change 

the drug therapy, modifying the dose (except for minor dosage adjustments), admission to 

a hospital is necessary, diagnosis complicates significantly, prognosis is affected 

negatively or temporary or permanent harm, disability or death. A strong or serious DDIs 

defined as any interaction that is unexpected, undesired or excessive response to a 

combination of drugs that requires to discontinue the drugs (Avoid or use alternate 

combination). But minor interaction is unlikely to be clinically significant and it is 

supported by limited and/or conflicting data (Medscape, 2020). 

Table (‎4.34): Distribution of the prescriptions according to presence of DDIs and their types 

Classification of DDIs 
Yes No Total 

No % No % No % 

Minor Interaction  134 22.3 466 77.7 600 100 

Significant  339 56.5 261 43.5 600 100 

Serious 78 13.0 522 87 600 100 

DDIs result 365 60.8 235 39.2 600 100 

 

As shown in Table (4.34), the majority of prescriptions in the study clarifies different types 

of DDIs. As recorded that about (60.8%) of patient prescriptions had at least one DDI and 

about (39.2%) of patient prescriptions had not any type of interaction. Among prescriptions 

which had DDIs; 22.3% of prescriptions had at least one minor DDI, 56.5% of 

prescriptions had at least one significant DDI and 13% of prescriptions had at least one 

serious DDI. 
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Generally, the researcher notices that high percentage of prescriptions had DDIs and he 

explained that these results due to low awareness of physicians, pharmacists and healthcare 

providers regarding drugs and their interactions. And they need continuous training to 

elevate their information and awareness. 

From the current study, prescriptions with DDIs is higher in comparison to similar study 

performed in Northern Ethiopia that 45.9% of the medication orders had DDIs from major 

to minor (Gebretsadik et al, 2017). On the other hand, study that applied on elderly clients 

at UNRWA primary healthcare centers in Gaza strip that revealed 93.9% had DDIs 

(Satoom, 2017), also study from Iran that revealed 91.43% of patients have shown DDIs; 

in fact, the study of Gaza strip targeted elderly patients and Iran study targeted the ICU 

(Hasanloei et al, 2014). Other study from India published 69.3% of prescribed medications 

had potential DDIs in tertiary care hospitals, yet this results is higher than our current study 

(Rajani et al, 2016). However, study which applied on community and hospital pharmacy 

in Pakistan revealed that 40% of the prescriptions had DDIs, this is lower by comparing 

with findings of current study, the difference between two studies might be due to 

difference in the targeted institutions: the study of Pakistan involved community 

pharmacies but in current studies they were not considered (Kafeel et al, 2014). 

From the current study findings for percentages of prescriptions with minor, significant 

and serious DDIs, in comparison to findings from Northern Ethiopia provided higher in 

minor and significant DDIs but lower in serious DDIs; the results of Northern Ethiopia 

study 24.65%, 59.5% and 9.3% minor, significant and serious DDIs (Gebretsadik et al, 

2017). But comparing with Gaza strip study which applied on UNRWA primary health 

care centers which revealed higher rate of minor, significant and serious DDIs; the results 

were 72%, 77.8% and 69.2% respectively. In fact, the difference in results of current study 

and the UNRWA study because the study of UNRWA targeted elderly patients but current 

study targeted all ages groups (Satoom, 2017). 
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4.3.2 Inferential Statistics of Abstract data sheet  

4.3.2.1 Association between DDIs and hospital.  

Table (‎4.35): Association between DDIs and hospital 

Interaction 

Minor 

N = 134 

Significant 

N= 339 

Serious 

N = 78 

DDIs result 

N = 365 

No % No % No % No % 

Al Shifa 77 57.5 196 57.8 54 69.2 206 56.4 

Nasser 57 42.5 143 42.2 24 30.8 159 43.6 

Test 

X
2
 3.840 19.049 13.263 15.452 

Sig. 0.031 0.001 0.001 0.001 

 

As mentioned in table (4.35), Analysis of DDIs in each study setting showed that minor, 

significant, serious and DDIs result were higher in Al Shifa hospital (57.5%,57.8%,69.2% 

and 56.4% respectively), and lower in Nasser hospital (42.5%, 42.2%,30.8 and 43.6% 

respectively). 

A chi square test was conducted to examine whether there was a statistically significant 

differences between the study settings in relation to DDIs results. The test revealed a 

statistically difference between Al Shifa hospital and Nasser hospital (X
2
=3.84, 

Sig.=0.001) in minor DDIs, also there is a statistically difference between the study 

settings (X
2
=19.049, Sig.=0.001) in significant DDIs, there is a statistically difference 

between the study settings (X
2
=13.263, Sig.=0.001) in serious DDIs and there is a 

statistically difference between the study settings (X
2
=13.263, Sig.=0.001) in DDIs result. 

These results may have attributed to previous results which were mentioned in table (4.17), 

as shown by comparing between Nasser hospital and Al Al Shifa hospital, we find that 

Nasser has better use of different sources of information with significant differences 

comparing with Al Shifa hospital, better practicing behavior for healthcare providers with 

significant difference, also better supervision and auditing and better scoring for the 

knowledge test which is applied on healthcare providers. 
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In general, the previous mentioned results may help in elevate the level of healthcare 

providers' knowledge and better practicing so the resulting DDIs in discharge sheet is 

lower for Nasser hospital than Al Shifa hospital.  

4.3.2.2 Association between DDIs and gender 

 As demonstrated in table (4.36), although the analysis of DDIs by gender showed no 

significant differences between gender and minor, significant, serious or DDIs result (Sig.= 

0.507,0.462,0.15,0.486 respectively) but, the percentage of minor, significant, serious and 

result DDIs were higher in female (54.5%, 53.7%, 60.3%, 54% respectively) than in male 

(45.5%,46.3%,39.7%,46% respectively).  

Table (‎4.36): Association between DDIs and Gender 

Interaction 

Minor 

N = 134 

Significant 

N= 339 

Serious 

N = 78 

DDIs result 

N = 365 

No % No % No % No % 

Male 61 45.5 157 46.3 31 39.7 168 46.0 

Female 73 54.5 182 53.7 47 60.3 197 54.0 

Test 

X
2
 0.007 0.072 1.339 0.041 

Sig. 0.507 0.462 0.150 0.486 

 

In a study that applied on elderly in Gaza Strip in primary health care centers in UNRWA 

revealed a similar result of current study that female patients have higher DDIs than male 

patients and the difference between the two gender not significant (Satoom, 2017). 
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4.3.2.3 Association between DDIs and number of diagnosed diseases  

Table (‎4.37): Association between DDIs and number of diagnosed diseases 

Interaction 

Minor 

N = 134 

Significant 

N= 339 

Serious 

N = 78 

DDIs result 

N = 365 

No % No % No % No % 

One Disease 79 59.0 234 69.0 45 57.7 254 69.6 

More than One 55 41.0 105 31.0 33 42.3 111 30.4 

Test 

X
2
 26.169 18.662 15.732 18.696 

Sig. 0.001 0.001 0.001 0.001 

 

As recorded in Table (4.37), results of DDIs by number of diagnosed diseases in 

prescriptions for participant patients showed that minor, significant, serious and DDIs 

result were higher for one disease group (59%,69%,57.7% and 69.6% respectively), and 

lower for more than one disease group (41%, 31%,42.3 and 30.4% respectively). 

A chi square test was conducted to examine whether there was a statistically significant 

differences between the number of diseases groups in relation to DDIs results. The test 

revealed a statistically difference between the two groups (X
2
=26.169, Sig.=0.001) in 

minor DDIs, also there is a statistically difference between the study settings (X
2
=18.662, 

Sig.=0.001) in significant DDIs, there is a statistically difference between the study 

settings (X
2
=15.732, Sig.=0.001) in serious DDIs and there is a statistically difference 

between the study settings (X
2
=18.696, Sig.=0.001) in DDIs result. 

According to the previous results, polypharmacy is practiced by physicians as regardless of 

the importance of the need for prescribed medications so, if the patient has one or more 

than one disease then physicians prescribed many drugs (polypharmacy) in the prescription 

then polypharmacy increase the prevalence of DDIs. 
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4.3.2.4 Association between DDIs and length of stay  

Table (‎4.38): Association between DDIs and length of stay 

Interaction 

Minor 

N = 134 

Significant 

N= 339 

Serious 

N = 78 

DDIs result 

N = 365 

No % No % No % No % 

Three days or less 61 45.5 170 50.1 43 55.1 185 50.7 

More than 3 days 73 45.5 169 49.9 35 44.9 180 49.3 

Test 
X

2
 2.468 0.571 0.473 0.248 

Sig. 0.070 0.250 0.286 0.339 

Regarding association between length of stay and DDIs, the Table (4.38) showed that 

minor DDIs for patients who stay three, less or more days were the same (45.5%) but for 

significant, serious and general DDIs result were higher for three days or less (50.1%, 

,55.1% and 50.7% respectively), and lower for more than three days (49.9%, 44.9% and 

49.3 respectively). 

A chi square test was conducted to examine whether there was a statistically significant 

differences between the days of stay length in relation to DDIs results. The test revealed no 

statistically difference between different periods of stay for minor, significant, serious or 

DDIs result (Sig.= 0.07,0.25,0.86,0.339 respectively). 

4.3.2.5 Association between DDIs and number of drugs prescribed   

Table (‎4.39): Association between DDIs and number of drugs prescribed   

Interaction 

Minor 

N = 134 

Significant 

N= 339 

Serious 

N = 78 

DDIs result 

N = 365 

No % No % No % No % 

Less than drugs  38 28.4 148 43.7 20 25.6 168 46 

5 or more drugs 96 71.6 191 56.3 58 74.4 197 54 

Test 
X

2
 110.926 214.617 65.580 222.141 

Sig. 0.001 0.001 0.001 0.001 
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As reported in Table (4.39), examining the DDIs in relation to the number of prescribed 

drugs between study participants, the results showed that minor, significant, serious and 

DDIs result were higher for 5 or more prescribed drugs (71.6%, 56.3%, 74.4% and 54% 

respectively) and lower in less 5 drugs respectively (28.4%, 43.7%, 25.6 and 46% 

respectively). 

A chi square test was conducted to examine whether there was a statistically significant 

differences between the number of prescribed drugs in relation to DDIs results. The test 

revealed a statistically difference between the two groups (X
2=110.926, Sig.=0.001) in 

minor DDIs, also there is a statistically difference between the two groups (X
2=214.617, 

Sig.=0.001) in significant DDIs, there is a statistically difference between the two groups 

(X
2=65.580, Sig.=0.001) in serious DDIs and there is a statistically difference between the 

two groups (X
2=222.141, Sig.=0.001) in DDIs result. 

A similar study was conducted in the Northern Ethiopia revealed that high likehood 

significant association between polypharmacy and DDIs in the prescriptions, the lower 

DDIs in the lower prescribed drugs number (Gebretsadik et al, 2017). Another study was 

performed in India also reported that increasing in DDIs with the higher number of 

prescribed drugs (Rajani et al, 2016). 

A study was conducted on elderly patients, revealed that the prevalence of clinically 

relevant drug interactions is about 6% in patients taking two to four drugs, 50% in those 

taking five and 100% in those taking 10 drugs. Potential DDIs in more than 50% of 

patients as mean drugs prescribed to admitted and discharged patients were more than five 

(Salwe et al., 2016). 

4.3.2.6 Association between DDIs and age group  

Table (4.40) showed that DDIs is the highest as minor, significant, serious and total result 

in the higher ages specially at the group which is more than 65 years and the percentages 

respectively were 47%, 39.8, 44.9% and 38.6%. on the other hand, the lowest DDIs in age 

group which 40 years and less and the percentages respectively for minor, significant, 

serious and total result were 18.7%, 21.2%, 21.8% and 23.3%. 

The results of Chi square revealed that there is a significant relation between different 

groups ages and the results of DDIs and their types. In minor DDIs (X
2
=22.871, 
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Sig.=0.001), in significant DDIs (X
2
=56.887, Sig.=0.001), in serious DDIs (X

2
=8.017, 

Sig.=0.001) and in DDIs result (X
2
=47.903, Sig.=0.001). 

Astudy was conducted on primary and secondary health settings in Brazil that revealed that 

age is a factor in predicting the number of prescribed drugs, a greater risk of DDIs for older 

age groups is expected due to increased polypharmacy with age, especially because of 

increased comorbidity in older patients, one in every four patients over 55 is likely to be 

face DDI when if two or more drugs dispensed. The risk of interaction for older age groups 

reaching more than 30% for adults over 70 years of age in comparison to younger age 

groups (Correia et al., 2019). Also similar study was conducted in the Northern Ethiopia 

showed significant association between age groups and DDIs in the prescriptions, the 

lower DDIs in the lower age category (Gebretsadik et al, 2017). Age were not found to be 

predictors of possibly serious DDIs, but there was a trend of an increase in the prevalence 

of potentially serious DDIs by age (Gerber & Vlahović‐ Palčevski, 2018).  

Another study was conducted on primary and secondary health settings in Brazil that 

revealed that age is a factor in predicting the number of prescribed drugs, a greater risk of 

DDIs for older age groups is expected due to increased polypharmacy with age, especially 

because of increased comorbidity in older patients, one in every four patients over 55 is 

likely to be face DDI when if two or more drugs dispensed. The risk of interaction for 

older age groups reaching more than 30% for adults over 70 years of age in comparison to 

younger age groups (Correia et al., 2019). 

So Therefore, there are two important factors associated with increasing age, the first is 

that increasing age is associated with an increase in the number of diseases and thus an 

increase in the number of prescribed drugs, and the other factor is that the nature of drug 

groups that are prescribed to the elderly like antiarrhythmics, antihypertensives and others, 

these groups have higher DDIs.  
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Table (‎4.40): Association between DDIs and age groups   

Interaction 

Mainor 

N = 134 

Significant 

N= 339 

Serious 

N = 78 

DDIs result 

N = 365 

No % No % No % No % 

40 years or less 25 18.7 72 21.2 17 21.8 85 23.3 

From 41 to 65 years 46 34.3 132 38.9 26 33.3 139 38.1 

More than 65 63 47.0 135 39.8 35 44.9 141 38.6 

Test 

X
2
 22.871 56.887 8.017 47.903 

Sig. 0.001 0.001 0.018 0.001 
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5 Chapter Five  

Conclusion and Recommendations 

5.1 Conclusion 

The study included 600 prescriptions of discharge sheet and at least one drug is prescribed, 

randomly selected from internal medicine departments of Al Shifa hospital and Nasser 

hospital (Governmental hospitals). In addition to 150 self-administered questionnaires 

which applied on physicians of the IMD and on pharmacists of Al shifa and Nasser 

hospitals. Also in-depth interview for ten key informants 

Within the context of Gaza Strip, this study aimed to assess DDIs in discharge sheet within 

internal medicine departments of governmental hospitals and the factors that increase the 

magnitude of this issue. The physicians and pharmacists surveyed in this study 

demonstrated a lack of knowledge about DDIs. Inadequate knowledge of DDIs may lead to 

inappropriate patient counseling and result in adverse medical consequences. Therefore, 

additional training and integration of knowledge and expertise about DDIs among 

healthcare providers is essential to provide optimal therapeutic outcomes. The study 

findings affirm the necessity of well-designed computerized alerting systems that applied 

on electronic prescription for discharge sheet, in addition to highlighting on pharmacists’ 

role as the important source of drug information. To promote good pharmacy practices, it 

should make regular monitoring of the correct use of drugs and monitoring of DDIs. 

Regarding the semi-structured self-administered questionnaire witch applied on physicians 

and pharmacists, about 53% of participants were from Al Shifa hospital and the others 

were from Nasser, 66% of them were male with mean age 42.03 years. Only 16% of 

participants received training about DDIs. Most of participants agree that the best sources 

of information for DDIs were internet and software on computer or mobile. The average 

for participants score in DDIs test of 10 pairs of drugs was 45%, the higher pair of drugs 

which answered correctly was Amoxicillin and Acetaminophen with average score 74.7% 

followed by Atenolol and Ranitidine with average score 60.7%. however, the lowest score 

was for Digoxin and Clarithromycine with average score 24% followed by Losartan and 

Isosorbide dinitrate with average score 28.7%.  

The findings of the study have shown that the best sources of DDIs information are 

internet and software on computer or mobile on the other hand the least used sources for 

more information are advertising agents for medicines and guidelines and protocols so, that 
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encourage to apply an electronic program that help healthcare providers to minimize DDIs. 

Findings also give positive indication about awareness of participants regarding the 

importance of DDIs issue and positive attitude towards the importance of the presence of 

clinical pharmacists, on the other side they have negatively attitude towards the role of 

clinical pharmacist in the present time. In general, the prescription behavior assessment has 

low level; communication and coordination between pharmacist and physician is 

approximately low and low follow up for patient after drug use. Regarding protocols, 

findings revealed low awareness of participants towards availability of therapeutic 

protocols and their adherence to these protocols is not high. The level of supervision and 

auditing is very low, an electronic prescription program is the best way for follow up and 

auditing prescription behavior and DDIs.  

The study results revealed that 54.8% of participants' patients were female, the mean age is 

51.66 years. The most diagnosed diseases in discharged sheet were in circulatory system: 

28.1% of the prescriptions, followed by respiratory system :18.9% of prescriptions. The 

most drug was prescribed was Acetylsalicylic acid 100mg that in 26.5% of prescriptions, 

followed by Bisoprolol that in 23.3% of prescriptions. The average total number of drugs 

that prescribed in the discharged medication sheet was 3.84 drugs per prescription, 54.3% 

of prescriptions had 2 to 4 drugs and 34.3% of prescriptions had 5 or more drugs. The 

study also revealed; 22.3% of the prescriptions had minor DDIs, 56.5% had significant 

DDIs, 13% had serious DDIs and 60.8% had at less one type of DDIs. 

Qualitative data which collected by in-depth interview is consistent with quantitative 

findings, the main findings stressed on that the MOH should do harder efforts towards 

manage DDIs issue in effectively way and the best ways to manage this issue is by in-job 

training for healthcare staff and then follow up and auditing so, the best way to reach a 

good result beside training is applying electronic prescriping program. And they clarify the 

reason of difference between two hospitals (Al Shifa and Nasser) is due to the higher load 

of work in Al Shifa in comparing to the Nasser and also the more effective role for 

pharmacist in Nasser comparing to Al Shifa. 
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5.2 Recommendations  

1- Providing information resources for physicians and pharmacists to develop their 

knowledge, mostly internet.    

2- Encourage communication and coordination between healthcare providers to reduce 

DDIs and their consequenses. 

3- Development continuous training programs for healthcare professionals with efficient 

supervision and follow up on good prescribing behavior especially DDIs. 

4- Strengthening the role of the pharmacist and its participation as an important source of 

information. 

5- Engagement of pharmacists in the development, maintenance and ongoing evaluation of 

discharge prescription. 

6-  Providing committees to follow up patient files to get optimal use of drugs and 

assessment of the extent to which service providers adhere to the treatment protocols 

7- Necessity of well-designed computerized alerting systems that applied on electronic 

prescription. 

 

5.3 Recommendations for new area of research 

1- Studying the impact of emerging technologies on medication errors and DDIs. 

2- Studying the incidence of fatal adverse reactions which is related to DDIs. 

3- Evaluation for DDIs issue for different departments in the same setting. 

4- Conduct comparative studies to compare the magnitude of DDIs issue in the NGOs 

private hospitals with that in the governmental hospitals. 
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Annexes 

Annex (1) Study activities time table 

Activity 
Duration/ 

Month 
4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 

Review 

literature 
2                  

Tool 

development 
2                  

Tool 

validation and 

piloting 

1                  

Data 

collection 
3                  

Data entry 2                  

Data analysis 2                  

Thesis writing 3                  

Dissemination 1                  
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Annex (2): Map of Gaza Strip 

http://www.jbcnews.net/mobile/article/126917 

 

 

 

 

http://www.jbcnews.net/mobile/article/126917
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Annex (3): Map of Palestine 
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Annex (4) Hospitals of MOH 

Hospital 

name 

Number 

of hospital 

beds 

Internal 

medicine 

departments 

beds 

Number 

of human 

resources 

Number 

of 

physicians 

Number of 

physicians in 

internal 

medicine 

department 

Number of 

pharmacists 

El Andonisi 110 46 442 103 32 10 

Bet Hanon 66 13 226 49 12 4 

Al Shifa 439 108 1758 574 95 35 

Al Rantisi 86 30 284 42 7 16 

Al Nasr 110 0 291 54 0 6 

Al Ouon 40 0 139 27 0 4 

Al Dora 92 0 207 38 0 8 

Al Harazeen 7 0 42 8 0 1 

Al Aqsa 160 32 583 149 30 14 

Nasser 269 62 964 249 43 27 

European 

Gaza 
248 93 841 164 29 23 

Al Najar 65 19 312 59 13 8 

Al Hilal Al 

Imarati 
42 0 234 43 0 7 
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Annex (5) Hospitals of MOH 

Hospital name 

Number of  

yearly in-

patients 

Yearly internal 

medicine 

departments in-

patients 

Number of  

yearly out-

patients for 

clinics 

Number of  

yearly 

emergency 

patients 

Number of 

surgery 

El Andonisi 9102 4824 42396 102978 3233 

Bet Hanon 6085 1106 22206 63045 2033 

Al Shifa 54494 10063 166551 264595 10769 

Al Rantisi 5684 1668 45817 8437 0 

Al Nasr 7772 0 4593 71855 0 

Al Ouon 4713 0 53137 87746 5825 

Al Dora 6082 0 7975 70000 0 

Al Harazeen 2364 0 14329  611 

Al Aqsa 24412 3008 40380 154501 4717 

Nasser 38074 6992 78067 220821 3914 

European Gaza 20014 6835 88018 111241 8339 

Al Najar 7647 2730 18633 102035 1462 

Al Hilal Al Imarati 8198 0 5363 18352 2874 
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1- Serial Number: …...... 2- Hospital: …................ 

Annex (6): Questionnaire in English 

  

I- Demographic Data 

3- Age (……….)  
4- Gende

r 
 Male 

 Femal

e 

5- Job  Physician  Pharmacist 6- Speciality ………………………. 

7- Scientific degree (can you choose more than one). 

 Bachelor  High Diploma  Master  Doctorate 
 Board or 

Fellowship 

 Others …………………………. 

8- Country of basic graduation …………………… 

 

9- Country of post-graduation ……………………. 

10- Number of experience years in Internal Medicine Department (………). 

11- Total number of experience years (………). 

12- Your position in MOH. 

 Director of department  Head of department 
 Head of 
division 

 Technical 

13- Have you ever got training about drug-drug interactions (DDIs). 

 Yes  No 

14- How many times are you get DDIs training   (……………). 

15- Last year of getting DDIs training  (………….). 

 

Knowledge of healthcare provider 

A- Source of knowledge 

Question  Strongly 

disagree 

Disagree Neutral Agree Strongly 

agree 

The best source of knowledge when you want to learn more about DDIs. 

16- Colleague (pharmacist).      

17- Colleague (physician).      

18- Training courses you take.       

19- Guidelines and protocols in your 

hospital. 

     

20- Electronic programme used in 

your hospital. 

     

21- Internet.      

22- Software on your computer or 

mobile. 

     

23- Product package instructions.      

24- Advertising agents for medicines.      

25- Others………………………………………………………………… 
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Please choose appropriate answer that reflect reality and tick by (X): 

  

B- Knowledge of healthcare provider 
Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree 

26- DDIs take a valuable part of your 

undergraduate course studies. 

     

27- You have sufficient knowledge 

about drugs and DDIs. 

     

28- DDIs may increase or decrease, 

due to gender variation.  

     

29- DDIs may increase or decrease, 

due to the age. 

     

30- DDIs may increase or decrease, 

due to food taken. 

     

31- Presence of multiple 

pharmaceutical products increase the 

problem of DDIs. 

     

32- DDIs may increase, due to 

polypharmacy (Multiple medication). 

     

33- Over-the-counter medications 

(OTC) can increase DDIs. 

     

34- Dosage form and route of 

administration, may increase or decrease 

DDIs. 

     

35- Dose of drug, may increase or 

decrease DDIs. 

     

36- Dose frequency, may increase or 

decrease DDIs. 

     

37- Duration of usage for drug, may 

increase or decrease DDIs. 

     

38- Spacing between drugs, may 

increase or decrease DDIs. 
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Attitude of healthcare provider 

Question 
Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree 

39- You have high confidence in your 

medication information. 
     

40- DDIs is important issue to manage.      

41- As you know, DDIs are dangerous to 

the patient's health. 
     

42- As you know, DDIs increase deaths.      

43- As you know, DDIs are important in 

determining the dosage of the drug. 
     

44- The presence of clinical pharmacist is 

important in the hospital. 
     

45- The clinical pharmacist is able to 

minimize DDIs. 
     

46- The clinical pharmacist has fulfilled 

his role in Gaza hospitals. 
     

47- Compliance with  therapeutic 

protocols reduces the occurrence of drug 

DDIs. 

     

48- The MOH therapeutic protocols need 

to update. 
     

 

Practices of healthcare provider 

Question Always Usually Sometimes Seldom Never 

49- Have you ever come across cases of DDIs 

during your practice. 

     

50- Before Prescribing drugs, the physician 

consider its potential DDIs. 

     

51- You ask the patient about other prescribed or 

over the counter drugs (OTC) he is using or 

intends to use. 

     

52- You ask the patient if he has past sensitivity 

to any drug. 

     

53- You give the patient the full and detailed 

information about using the drug to minimize 

DDIs. 
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Practices of healthcare provider 

Question Always Usually Sometimes Seldom Never 

54- You make follow up for patient after drug 

use.  

     

55- The physicians consult the pharmacist 

before prescribe the drugs. 

     

56- The physicians trust of a pharmacist as a 

consultant of  DDIs information. 

     

57- The physicians accept the pharmacist 

opinion when pointing to a DDIs in their 

prescriptions. 

     

58- The physicians communicate and coordinate 

with other physicians if there is another 

prescription from them to  the same patient. 

     

59- The pharmacists call the physician to alarm 

him if he prescribes drugs have DDIs. 

     

60- The pharmacists suppose alternatives if the 

physician prescribes drugs have DDIs. 

     

61- Pharmacists check the drugs prescribed and 

detect DDIs to optimize therapy. 

     

62- The pharmacists participate in morning 

meeting and give opinion in drugs which 

prescribed. 

     

 

Protocols 

A-  Therapeutic protocols in MOH 

63- There are approved and written therapeutic protocols at the MOH. 

 Yes  No 
 I do not know 

64-  You have a copy of the MOH therapeutic protocols. 

 Hard copy 
 Hard and soft 

copy 
 Soft copy 

 No 

copies 

65- Are therapeutic protocols in the ministry updated. 

 Yes  No 
 I do not know 
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66- Have you participated in updating therapeutic protocols. 

 Yes 
 No 

67- You are adhere with the MOH protocols. 

 Always  Often  Sometimes  Seldom 
 Never 

68- The MOH therapeutic protocols include. 

 EDL 
 Non 

EDL 
 Both EDL and Non EDL 

 I do not 

know 

69- These protocols cover drug interactions issue and how to manage. 

 Yes  No 
 I do not know 

 

70- Your ministry obliges you for adherence with therapeutic protcols  

  

 Yes  No  I do not know 

 

 

Supervision and Auditing 

 

Question Yes No I do not know 

71- Is the hospital have pharmacy and therapeutic 

committee. 
   

72- Is there a regulatory body make follow up for drugs that 

prescribed? 
   

73- The MOH is implementing an ongoing training program 

regarding DDIs. 
   

74- Training courses of the MOH are effective and 

have a major impact in reducing DDIs. 
   

75- Your hospital give periodic reports regarding problems 

have been got of DDIs. 
   

76- Healthcare provider fill an adverse drug  reaction 

reporting form. 
   

77- Your hospital management review your prescriptions 

and point to you if there is drug DDIs. 
   

78- Your hospital make audit for the prescriptions and point 

to you if there is DDIs. 
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79- There is an effective and efficient hospital follow-up 

and audit system for DDIs. 
   

80- The hospital has indicators to measure healthcare 

provider compliance with the therapeutic protocols. 
   

81- You are provided with feedback on your compliance 

with the therapeutic protocols. 
   

82- Is an electronic prescription program for detection DDIs 

applied in your hospital. 
   

83- An electronic program will help to detect and identify 

DDIs. 
   

84- The program will contribute to reduce the magnitude of 

the problem of DDIs. 
   

 

 

Please do not use any reference: 

 

Test for Healthcare provider knowledge 

Question 
Should not 

be used 

together 

May be used 

together but 

with monitoring 

No 

interaction 

Not 

sure 

85- Ciprofloxacin and Theophylline.     

86- Captopril and Simvastatin.     

87- Diclofenac and Dexamethasone.     

88- Amoxicillin and Acetaminophen.     

89- Atenolol and Ranitidine.     

90- Digoxin and Clarithromycin.     

91- Losartan and Isosorbide dinitrate.     

92- Esomeprazole and Clopidogrel.     

93- Warfarin and Enalapril.     

94- Alprazolam and Ketoconazole.     
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Annex (7): Abstract data sheet 

 

 

Admission date  Discharged date  

Age  Gender Male Female 

Governorate  North 
 Ga

za 
 Middle  Khanyounis  Rafah 

     

Diagnosis 
…………………………………………………… 

ICD-10 
 

……………………………………………………  
No Drug name Active ingredient 

1   
2   
3   
4   
5   
6   
7   
8   

 

 
 

Notes: 

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………… 

 

 

 

 

 

Number of diseases  

Length of stay  

Number of prescribed drugs  

Number of minor DDIs  

Number of significant DDIs  

Number of serious DDIs  

Total number of DDIs  

Result DDIs  No interaction  Minor  Significant  Serious 

Hospital: ------------------ Number: ------------------  
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Annex (8): Interview questions 

1- Is our hospitals have a system for drug management in discharge sheet prescription, 

especially DDIs? 

2- Do physicians received feedback on the prescription behavior? If yes, what do the 

physicians do or behave regarding this feedback? 

3- Are therapeutic protocols regulating prescription of drugs? If yes, are protocols are 

available for all healthcare providers and how committed and adherent are the healthcare 

providers in our hospitals to these protocols? 

4- Do you expect that there are differences between MOH hospitals regarding prescription 

behavior, especially DDIs? If yes, why? 

5- What DDIs mean to you? Is it a health issue that needs intervention and follow up? 

6- What is your expectation about the best ways to minimize the magnitude of DDIs issue 

and its effect in the medical prescription of the discharge summary?  

7- What is about electronic prescription program with DDIs detection? And to what extent 

it will help on reducing the size of the problem? 
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Self-Administered Questionnaire 

 

Annex (9): Questionnaire in Arabic 

 

 

 

 

 

 اٌّحزشَ.............................................  حضشح اٌذوزٛس

 رح١خ ط١جخ ٚثؼذ

 :أبو ديس، أقوم بإجراء دراسة حول -جامعة القدس -، من كمية الصحة العامة ٕ٘بء ٠ٛٔظ د٠ت ِٛعٝأنا الباحثة 

Drug Interactions among Prescriptions for Patients -"Magnitude and Correlates of Drug

Discharged from the Internal Medicine Departments of the Governmental Hospitals" 

-Drug)ٚائ١خ )زذاخلاد اٌذاٌ زم١١ُ ٚضغح١ش أضغ ث١ٓ أ٠ذ٠ىُ الإعزجبٔخ اٌزٟ طّّذ ثٙذف عّغ اٌّؼٍِٛبد اٌلاصِخ ٌ

Drug Interactions ٚاٌؼٛاًِ اٌّؤد٠خ ٌزٌه فٟ اٌٛطفخ اٌطج١خ ((Discharge sheet  فٟ ِغزشفٝ اٌشفبء ٚٔبطش

ٚاٌزٞ ألَٛ ثٗ وّغبق ثحضٟ ضّٓ خطخ دساعزٟ ١ًٌٕ دسعخ اٌّبعغز١ش فٟ الإداسح اٌظح١خ ِٓ و١ٍخ اٌظحخ اٌؼبِخ فٟ 

 عبِؼخ اٌمذط أثٛ د٠ظ.

جبٔخ ػٍٝ ػذح خ١بساد ٌلإعبثخ، ٠شعٝ اخز١بس الإعبثخ الألشة ٌشأ٠ه ٚخجشره اٌٛالؼ١خ فٟ ٠حزٛٞ وً عؤاي ِٓ الإعز

 اٌؼًّ، ح١ش لا رٛعذ اعبثخ طح١حخ أٚ خبطئخ. وّب أْ اٌّشبسوخ فٟ ٘زا اٌجحش رطٛػ١خ ٌٚه حك الأغحبة ِزٝ شئذ.

ح فٟ الإعزجبٔخ رؼزجش عش٠خ ٌٚٓ ٠ىْٛ ٌٙب رغزغشق رؼجئخ الاعزجبٔخ ِذح سثغ عبػخ رمش٠جب. ٚٔؤوذ ػٍٝ أْ اٌّؼٍِٛبد اٌٛاسد

اعزخذاِبد أخشٜ خبسط ٔطبق اٌذساعخ، وّب أْ ٔزبئظ اٌذساعخ عٛف رمذَ ٌٛصاسح اٌظحخ وّمزشػ ٌزط٠ٛش اٌؼًّ ثّب 

 ٠حمك رحغ١ٓ عٛدح اٌخذِخ اٌّمذِخ فٟ ٚصاسح اٌظحخ.

 شالاحزشاَ ٚاٌزمذ٠ كٚرفضٍٛا ثمجٛي فبئ

 اٌجبحضخ  

 ٕ٘بء ٠ٛٔظ د٠ت ِٛعٝ  
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I- البياواث الذيموغرافيت 

 ٝأٔض  اٌؼّش )................( -3 اٌغٕظ   -4 روش 

 إٌّٙخ -5 طج١ت  ط١ذٌٟ  اٌزخظض ................................... -6

 اٌذسعخ اٌؼ١ٍّخ ) ٠ّىٓ اخز١بس أوضش ِٓ إعبثخ ( -7

 ثٛسد أٚ صِبٌخ  دوزٛساح  ِبعغز١ش  ٌٟدثٍَٛ ػب  ثىبٌٛس٠ظ 

  /أخشٜ حذد............................................................ 

 ثٍذ اٌزخشط ٌٍشٙبدح الأعبع١خ ................................................... -8

 

 ثٍذ اٌزخشط ٌٍشٙبدح اٌؼ١ٍب ........................................................ -9

 اٌجبطٕخ )..............(ػذد عٕٛاد اٌخجشح فٟ لغُ  -10

 ػذد عٕٛاد اٌخجشح الاعّبٌٟ )................( -11

 اٌّغّٝ اٌٛظ١فٟ فٟ ٚصاسح اٌظحخ. -12

 ٟٕف  سئ١ظ شؼجخ  ُسئ١ظ لغ  ِذ٠ش دائشح 

               Drug-Drug Interactions (DDIs)ً٘ حظٍذ ػٍٝ رذس٠ت ػٓ اٌزذاخلاد اٌذٚائ١خ  -13

 لا  ُٔؼ 

 ثٙب رذس٠ت ػٓ اٌزذاخلاد اٌذٚائ١خ )............... (ػذد اٌّشاد اٌزٟ رٍم١ذ  -14

 اخش عٕخ رٍم١ذ ثٙب رذس٠ت ػٓ اٌزذاخلاد اٌذٚائ١خ ) ................. ( -15

 

II- المعرفت لذى مقذمي الخذمت الصحيت 

 مصذر المعرفت - أ

أٚافك 

 ثشذح

لا  ِحب٠ذ أٚافك

 أٚافك 

لا أٚافك 

 ثشذح

 اٌغؤاي

 تعرف المسيذ عه التذاخلاث الذوائيت.أفضل مصذر للمعرفت عىذما تريذ أن 

 ص١ٍِه اٌظ١ذٌٟ -16     

 ص١ٍِه اٌطج١ت -17     

 اٌذٚساد اٌزذس٠ج١خ اٌزٟ رزٍمب٘ب -18     

 ثشٚرٛوٛلاد اٌّغزشفٝ -19     

 ثشٔبِظ اٌىزشٟٚٔ ٠غزخذَ فٟ اٌّغزشفٝ -20     

 الأزشٔذ -21     

 رطج١ك أٚ ثشٔبِظ ػٍٝ اٌحبعٛة أٚ اٌغٛاي اٌخبص ثه -22     

 اٌزؼ١ٍّبد اٌّٛعٛدح داخً أٚ ػٍٝ غلاف اٌذٚاء -23     

 ِٕذٚثٟ دػب٠خ الأد٠ٚخ -24     

 ِظبدس أخشٜ .........................................................  -25
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 : Xاخزبس الإعبثخ اٌزٟ رشا٘ب الأٔغت ٌٍٛالغ ٚرٌه ثٛضغ اشبسح 

 مستوى المعرفت لذى مقذمي الخذمت - ب

أوافق 

 بشذة
 لا أوافق محايذ أوافق

لا أوافق 

 بشذة
 اٌغؤاي

 .ه اٌغبِؼ١خزِٓ دساع أعبع١باٌذٚائ١خ عضءًا  ذاخلاداٌزرؼزجش  -26     

 ٌذ٠ه ِؼشفخ وبف١خ ثبلأد٠ٚخ ٚاٌزذاخلاد اٌذٚائ١خ ث١ٕٙب. -27     

 .رجؼًب ٌغٕظ اٌّش٠ض ضاٌذٚائ١خ أٚ رٕم ذاخلادلذ رض٠ذ اٌز -28     

 .ؼّش اٌّش٠ضٌ رجؼب اٌذٚائ١خ أٚ رٕمض ذاخلادلذ رض٠ذ اٌز -29     

ٕٛع اٌطؼبَ اٌزٞ ٠زٕبٌٚٗ ٌ أٚ رٕمض رجؼب اٌذٚائ١خذاخلاد لذ رض٠ذ اٌز  -30     

 .اٌّش٠ض

     
ٚاٌض٠بدح اٌّغزّشح فٟ الإٔزبط اٌذٚائٟ رض٠ذ ِٓ ِشىٍخ  ٕٛعاٌز  -31

 خ.اٌذٚائ١ ذاخلاداٌز

     
٠ض٠ذ ِٓ  (Polypharmacyص٠بدح ػذد الأد٠ٚخ فٟ اٌٛطفخ اٌطج١خ ) -32

 اٌزذاخلاد اٌذٚائ١خ

     
( ِّىٓ أْ رض٠ذ OTCالأد٠ٚخ اٌزٟ رٛطف ِٓ دْٚ ٚطفخ طج١خ ) -33

 ِٓ اٌزذاخلاد اٌذٚائ١خ.

     
اٌشىً اٌظ١ذلأٟ ٚطش٠مخ إػطبء اٌذٚاء ٌٍّش٠ض، ِّىٓ أْ رض٠ذ  -34

 أٚ رمًٍ ِٓ اٌزذاخلاد اٌذٚائ١خ

     
ِّىٓ أْ رض٠ذ أٚ رمًٍ ِٓ اٌزذاخلاد  Dose)عشػخ اٌذٚاء ) -35

 اٌذٚائ١خ.

     
، ِّىٓ أْ ٠ض٠ذ Dose frequency)ػذد ِشاد رىشاس اٌغشػخ ) -36

 أٚ ٠مًٍ ِٓ اٌزذاخلاد اٌذٚائ١خ.

     
( ِّىٓ أْ رض٠ذ أٚ Duration of usageِذح الاعزخذاَ ٌٍذٚاء )  -37

 رمًٍ ِٓ اٌزذاخلاد اٌذٚائ١خ.

     
( ِّىٓ أْ ٠ض٠ذ Spacing between drugsاٌزجبػذ ث١ٓ الأد٠ٚخ ) -38

 أٚ ٠مًٍ ِٓ اٌزذاخلاد اٌذٚائ١خ
 

III- سلوكياث واوطباع مقذمي الخذمت الصحيت 
أوافق 

 بشذة
 محايذ أوافق

لا 

 أوافق

لا أوافق 

 بشذة
 اٌغؤاي

 أذ ػٍٝ صمخ ػب١ٌخ ثّؼٍِٛبره اٌذٚائ١خ. -39     

 ٚرحزبط ٌزذخً.رؼزجشاٌزذاخلاد اٌذٚائ١خ ِشىٍخ راد أ١ّ٘خ وج١شح  -40     

 ػٍٝ حغت ِؼشفزه، اٌزذاخلاد اٌذٚائ١خ خط١شح ػٍٝ طحخ الإٔغبْ. -41     

 ػٍٝ حغت ِؼشفزه، اٌزذاخلاد اٌذٚائ١خ رض٠ذ ِٓ حبلاد اٌٛفبح. -42     

     
ػٍٝ حغت ِؼشفزه، اٌزذاخلاد اٌذٚائ١خ ٌٙب أ١ّ٘خ فٟ رحذ٠ذ اٌغشػخ  -43

 اٌذٚائ١خ.

 اٌّغزشفٝ ٌٗ أ١ّ٘خ وج١شح.٠ؼزجشٚعٛد اٌظ١ذٌٟ الاو١ٕ١ٍىٟ فٟ  -44     

 اٌظ١ذٌٟ الاو١ٕ١ٍىٟ لبدس ػٍٝ رم١ًٍ اٌزذاخلاد اٌذٚائ١خ. -45     

 ٠مَٛ اٌظ١ذٌٟ الاو١ٕ١ٍىٟ دٚسٖ ثشىً وبًِ فٟ ِغزشف١بد لطبع غضح. -46     

     
الاٌزضاَ ثبٌجشٚرٛوٛلاد اٌؼلاع١خ ٌٛصاسح اٌظحخ ٠مًٍ ِٓ حذٚس  -47

 اٌزذاخلاد اٌذٚائ١خ.

 ٚصاسح اٌظحخ اٌؼلاع١خ رحزبط ٌزحذ٠ش.ثشٚرٛوٛلاد  -48     
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IV- الممارساث لمقذمي الخذمت الصحيت 

 اٌغؤاي دائما عادة أحياوا قلما أبذا
     

 ً٘ ِشد ػ١ٍه حبلاد ِٓ اٌزذاخلاد اٌذٚائ١خ أصٕبء اٌّّبسعخ. -49

     
 ٠أخز اٌطج١ت ثؼ١ٓ الاػزجبس اٌزذاخلاد اٌذٚائ١خ لجً ٚطف الأد٠ٚخ. -50

الأد٠ٚخ راد اٌٛطفخ اٌطج١خ أٚ الأد٠ٚخ ثذْٚ ٚطفخ  رغأي اٌّش٠ض ػٓ -51     

 اٌزٟ ٠غزخذِٙب اٌّش٠ض أٚ ٠ٕٛٞ اعزخذاِٙب. OTC)طج١خ)
     

 رغأي اٌّش٠ض إرا وبْ ٌذ٠ٗ حغبع١خ لأٞ دٚاء. -52

رؼطٟ اٌّش٠ض اٌّؼٍِٛبد اٌىبف١خ ٚاٌّفظٍخ ػٓ اٌذٚاء ٌٍزم١ًٍ ِٓ  -53     

 اٌزذاخلاد اٌذٚائ١خ.
     

 ٌٍّش٠ض ثؼذ اعزخذاَ اٌذٚاء.رمَٛ ثؼًّ ِزبثؼخ  -54

     
 اٌطج١ت ٠غزش١ش اٌظ١ذٌٟ لجً ٚطف اٌذٚاء. -55

اٌطج١ت ٠ضك فٟ اٌظ١ذٌٟ وّغزشبس فٟ اٌّؼٍِٛبد اٌخبطخ ثبٌزذاخلاد  -56     

 اٌذٚائ١خ.
اٌطج١ت ٠زمجً سأٞ اٌظ١ذٌٟ ػٕذِب ٠ش١ش إٌٝ رذاخً دٚائٟ فٟ ٚطفزٗ  -57     

 اٌطج١خ.
اٌطج١ت ٠زٛاطً ٠ٕٚغك ِغ الأطجبء الاخش٠ٓ، فٟ حبي ٚعٛد ٚطفبد  -58     

 أخشٜ ٌٕفظ اٌّش٠ض . 
اٌظ١ذٌٟ ٠زٛاطً ِغ اٌطج١ت ١ٌٕجٙٗ فٟ حبي ٚعٛد رذاخلاد دٚائ١خ فٟ  -59     

 اٌٛطفخ اٌطج١خ.
اٌظ١ذٌٟ ٠مزشػ ثذائً دٚائ١خ ٌٍطج١ت فٟ حبي ٚعٛد رذاخلاد دٚائ١خ فٟ  -60     

 اٌٛطفخ اٌطج١خ.
اٌظ١ذٌٟ ٠شبسن ٚثشىً فؼبي فٟ فحض اٌٛطفخ اٌطج١خ ٚاٌىشف ػٓ  -61     

 اٌزذاخلاد اٌذٚائ١خ ٌٍٛطٛي إٌٝ أفضً ػلاط.
     

 اٌظ١ذٌٟ ٠شبسن فٟ اٌٍمبء اٌظجبحٟ ٠ٚؼطٟ سأ٠ٗ فٟ الأد٠ٚخ اٌّٛطٛفخ. -62
 

V- البروتوكولاث العلاجيت 
 البروتوكولاث العلاجيت في وزارة الصحت

 ِىزٛثخ ِٚؼزّذح فٟ ٚصاسح اٌظحخ.٠ٛعذ ثشٚرٛوٛلاد ػلاع١خ  -63

 لا أػشف  لا  ُٔؼ 

 ٠ٛعذ ٌذ٠ه ٔغخخ ِٓ اٌجشٚرٛولاد اٌؼلاع١خ اٌخبطخ ثٛصاسح اٌظحخ. -64

 لا ٠ٛعذ  ٚسل١خ ٚاٌىزش١ٔٚخ  اٌىزش١ٔٚخ  ٚسل١خ 

 اٌجشٚرٛوٛلاد اٌؼلاع١خ اٌخبطخ ثٛصاسح اٌظحخ ٠زُ رحذ٠ضٙب. -65

 لا أػشف  لا  ُٔؼ 

 اٌؼلاع١خ.شبسوذ فٟ رحذ٠ش اٌجشٚرٛوٛلاد  -66

 لا  ُٔؼ 

 أٔذ رٍزضَ ثبٌجشٚرٛوٛلاد اٌؼلاع١خ اٌخبطخ ثٛصاسح اٌظحخ. -67

 أثذا  لٍّب  أح١بٔب  ػبدح  دائّب 

 اٌجشٚرٛوٛلاد اٌؼلاع١خ اٌخبطخ ثٛصاسح اٌظحخ رزضّٓ. -68
 لا أػشف  لبئّخ الأد٠ٚخ الأعبع١خ ٚغ١ش الأعبع١خ  لبئّخ الأد٠ٚخ غ١ش الأعبع١خ  لبئّخ الأد٠ٚخ الأعبع١خ 

 اٌجشٚرٛوٛلاد اٌؼلاع١خ رزٕبٚي ِشىٍخ اٌزذاخلاد اٌذٚائ١خ ٚو١ف١خ اٌزؼبًِ ِؼٙب. -69

  لا أػشف  لا  ُٔؼ 

 ٚصاسرٟ رغجشٟٔ ثبلاٌزضاَ ثبٌجشٚرٛولاد اٌؼلاع١خ. -70

 لا أػشف  لا  ُٔؼ 
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VI- المتابعت والتذقيق 

 اٌغؤاي ٔؼُ لا لا أػشف

 ٠ٛعذ فٟ اٌّغزشفٝ ٌغٕخ ط١ذٌخ ٚػلاع١بد. -71   

 رٕظ١ّ١خ رمَٛ ثّزبثؼخ الأد٠ٚخ اٌّٛطٛفخ.٠ٛعذ ١٘ئخ  -72   

 رمَٛ ٚصاسح اٌظحخ ثزٕف١ز رذس٠ت ِغزّش حٛي اٌزذاخلاد اٌذٚائ١خ. -73   

   
اٌذٚساد اٌّمذِخ ِٓ ٚصاسح اٌظحخ فؼبٌخ ٌٚٙب أصش وج١ش فٟ اٌحذ ِٓ اٌزذاخلاد  -74

 اٌذٚائ١خ. 

 ٠مذَ اٌّغزشفٝ رمبس٠ش دٚس٠خ ثخظٛص اٌزذاخلاد اٌذٚائ١خ. -75   

 اٌخذِخ اٌظح١خ ٠ّلأ ّٔٛرط الإثلاؽ ػٓ اٌزذاخلاد اٌذٚائ١خ اٌضبسح.ِمذَ  -76   

   
رمَٛ إداسح اٌّغزشفٝ ثّشاعؼخ اٌٛطفبد اٌطج١خ ٚرش١ش ٌه ارا ٚعذد  -77

 اٌزذاخلاد اٌذٚائ١خ.

   
٠مَٛ اٌّغزشفٝ ثبٌّشالجخ ٚاٌزفز١ش ػٍٝ اٌٛطفبد اٌطج١خ ٚرش١ش ٌٍزذاخلاد  -78

 اٌذٚائ١خ إْ ٚعذد.

   
ٚاٌزذل١ك اٌّٛعٛد فٟ اٌّغزشفٝ فؼبي ٚرٚ وفبءح ػب١ٌخ ٌّزبثؼخ ٔظبَ اٌّزبثؼخ  -79

 اٌزذاخلاد اٌذٚائ١خ.

   
٠ٛعذ ثبٌّغزشفٝ ِؤششاد ٌم١بط ِذٜ اٌزضاَ ِمذِٟ اٌخذِخ اٌظح١خ  -80

 ثبٌجشٚرٛولاد اٌؼلاع١خ.

 ٠زُ رض٠ٚذن ثزغز٠خ ساعؼخ ػٓ ِذٜ اٌزضاِه ثبٌجشٚرٛوٛلاد اٌؼلاع١خ. -81   

   
ثشٔبِظ اٌىزشٟٚٔ ِطجك ٌٍٛطفخ اٌطج١خ ٌٍىشف ػٓ ٠ٛعذ فٟ اٌّغزشفٝ  -82

 اٌزذاخلاد اٌذٚائ١خ.

   
ٚعٛد ثشٔبِظ اٌىزشٟٚٔ عٛف ٠غبػذ ػٍٝ اٌىشف ٚاٌزؼشف ػٍٝ اٌزذاخلاد  -83

 اٌذٚائ١خ.

 ٚعٛد ثشٔبِظ اٌىزشٟٚٔ عٛف ٠غبُ٘ فٟ رم١ًٍ حغُ ِشىٍخ اٌزذاخلاد اٌذٚائ١خ. -84   
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 تراها مناسبة دون الرجوع إلى المراجع العممية:الرجاء اختيار الإجابة التي 

VII- اختبار معرفي لمقذمي الخذمت الصحيت 

 غ١ش ِزأوذ
لا ٠ٛعذ رذاخً 

 دٚائٟ

ِّىٓ أْ رغزخذَ 

ِؼب ٌٚىٓ ِغ 

 اٌّشالجخ

 السؤال لا رغزخذَ ِؼب

    85- Ciprofloxacin and Theophylline 

    86- Captopril and Simvastatin 

    87- Diclofenac and Dexamethasone 

    88- Amoxicillin and Acetaminophen 

    89- Atenolol and Ranitidine 

    90- Digoxin and Clarithromycin 

    91- Losartan and Isosorbide dinitrate 

    92- Esomeprazole and Clopidogrel 

    93- Warfarin and Enalapril 

    94- Alprazolam and Ketoconazole 
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Annex (10): List of all prescribed drugs in discharge sheet 

Drugs No. of prescriptions 
% of total no of 

prescriptions 

Acetylsalicylic acid 159 26.5 

Bisoprolol 140 23.3 

Cefuroxime 118 19.7 

Omeparzole 106 17.7 

Atorvastatin 92 15.3 

Furosemide 86 14.3 

Esomeparzole 84 14.0 

Amlodipine 77 12.8 

Azithromycin 66 11.0 

Acetaminophen 62 10.3 

Insulin 58 9.7 

Levofloxacin 55 9.2 

Prednisone 55 9.2 

Ciprofloxacin 51 8.5 

Enalapril 47 7.8 

Pantoprazole 45 7.5 

Minerals 43 7.2 

Spironalactone 40 6.7 

Clopidogrel 38 6.3 

Isosorbide-5-monoitrate 34 5.7 

Vitamins 34 5.7 

Metronidazole 33 5.5 

Rosuvastatin 33 5.5 

Warfarin 33 5.5 

Budesonide 32 5.3 

Formoterol fumarate 32 5.3 

Salbutamol 30 5.0 

Metformin 27 4.5 

Dried Ivy leaf extract 25 4.2 

Lactulose 22 3.7 

Amoxicillin & clavulanic acid 20 3.3 

Doxycycline 19 3.2 

Valsartan & hydrochlorothiazide 17 2.8 

Carbamazepine 16 2.7 

Amoxicillin 14 2.3 

Valsartan 13 2.2 

Alfacalcidol 12 2.0 

Beclomethasone 12 2.0 

Trimetazidine 12 2.0 

Cefdinir 11 1.8 

Vitamins & Minerals 11 1.8 

Ammonium chloride, diphenhydramine 10 1.7 

Candesartan 9 1.5 

Cefpodoxime 9 1.5 

Hyoscine-n-butyl bromide 9 1.5 

Ibuprofen 9 1.5 

Levothyroxine 9 1.5 

Allopurinol 8 1.3 

Clarithromycin 8 1.3 

Clindamycin 8 1.3 

Gemifloxacin 7 1.2 

Glibenclamide 7 1.2 

Sitagliptin 7 1.2 

Budesonide & Formoterol fumarate 7 1.2 
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Drugs No. of prescriptions 
% of total no of 

prescriptions 

Hydroxychloroquine sulfate 7 1.2 

Ipratropium bromide 7 1.2 

Moxifloxacin 7 1.2 

Betahistine 6 1.0 

Carvedilol 6 1.0 

Herbals 6 1.0 

Ramipril 6 1.0 

Rivaroxaban 6 1.0 

Famotidine 6 1.0 

Propranolol 6 1.0 

Amiodarone 5 0.8 

Chlorpheniramine 5 0.8 

Glimepiride 5 0.8 

Isosorbid dinitrate 5 0.8 

Loratidine 5 0.8 

Mesalazine 5 0.8 

Metronidazole, Diloxanide furoate 5 0.8 

Prasugrel 5 0.8 

Valproic acid 5 0.8 

Azathioprine 4 0.7 

Domperidone 4 0.7 

Losartan 4 0.7 

Metolazone 4 0.7 

Phenytoin 4 0.7 

Acetylcysteine 4 0.7 

Dexamethasone 3 0.5 

Digoxin 3 0.5 

Ezetimibe 3 0.5 

Hydrocortisone 3 0.5 

Lorazepam 3 0.5 

Metalazone 3 0.5 

Nitrofurantoin 3 0.5 

Nystatin 3 0.5 

Oseltamvir 3 0.5 

Vancomycin 3 0.5 

Amitriptyline 2 0.3 

Betamethasone 2 0.3 

Colchicin 2 0.3 

Desloralidine 2 0.3 

Doxazosin 2 0.3 

Fexofenadin 2 0.3 

Fusidic acid 2 0.3 

Glycopyronium 2 0.3 

Guaifenisin 2 0.3 

Heparin sodium 2 0.3 

Levodopa 2 0.3 

Ranitidine 2 0.3 

Sildenafil 2 0.3 

Topiramate 2 0.3 

Tranexamic acid 2 0.3 

Triprolidine 2 0.3 

Vildaglibin, metformin 2 0.3 

Aluminium hydroxide, Magnesium carbonate 2 0.3 

Penicillin 2 0.3 

Candesartan & Hydrochlorothiazide 2 0.3 

Metoclopramide 2 0.3 
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Drugs No. of prescriptions 
% of total no of 

prescriptions 

Phenobarbital 2 0.3 

Thymus vulgaris 2 0.3 

Acetaminophen, Diclofene potassium 1 0.2 

Acetylsalicylic Acid + caffeine 1 0.2 

Ambroxol HCL 1 0.2 

Ampicillin 1 0.2 

Atenolol 1 0.2 

Bisacodyl 1 0.2 

Cefixime 1 0.2 

Ceftazidime 1 0.2 

chlordiazepoxide, clidinium 1 0.2 

Cinnarizine 1 0.2 

Glycerin 1 0.2 

Codeine, Pseudoephedrine, Triprolidine 1 0.2 

Codiene, Acetaminphon 1 0.2 

Colestipol 1 0.2 

Dabigatran 1 0.2 

Dalteparin 1 0.2 

Dextromethorphan, Triprolidine 1 0.2 

Diclofenac potassium 1 0.2 

Diclofenac sodium 1 0.2 

Enoxaparin 1 0.2 

Etoricoxib 1 0.2 

Fluxetine 1 0.2 

Furazolidone, kaolin, pectin 1 0.2 

Homatropine Methylbromide 1 0.2 

Hydrochlorothiazide 1 0.2 

Hyoscine, acetaminophen 1 0.2 

Ibuprofen, Pseudoephedrin 1 0.2 

Indacterol & glycopyronium 1 0.2 

Indapamide 1 0.2 

Ketoprofen 1 0.2 

Macrogol (polyethylene) 1 0.2 

Methyl dopa 1 0.2 

Monose, probiotic blend 1 0.2 

Montelukast 1 0.2 

Mycophenlate 1 0.2 

Norfloxacin 1 0.2 

Orphenadrine citrate 1 0.2 

Orphenadrine citrate & acetaminophen 1 0.2 

Oxycodone, acetaminophen 1 0.2 

Panthenol 1 0.2 

Paroxetine 1 0.2 

Phenazopyridine 1 0.2 

Piroxicam 1 0.2 

propolis tincture, benzoic acid 1 0.2 

Sacubitril & valsartan 1 0.2 

Simethicone, vegum 1 0.2 

Simvastatin 1 0.2 

Sodium Alginate, Bicarbonate 1 0.2 

Sodium benzoate hexamine 1 0.2 

Sulfamethoxazole, trimethoprim 1 0.2 

Tretinoin 1 0.2 

Valsartan, amlodipine, hydrochlorothiaze 1 0.2 

Total 2281  

 



141 

 

Annex (11): Drug interaction documentation form 
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Annex (12): Clinical pharmacist patient follow up pharmacist form 
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Annex (13): Patient advice form  
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Annex (14): List of experts 

No Name Position 

1 Dr. Bassam Abu Hamad School of Public Health Al Quds University 

2 Dr. Khitam Abu Hamad School of Public Health Al Quds University 

3 Dr. Muneer El Bursh General Directorate of Pharmacy 

4 Dr. Shereen Ayub Director of Planning and Information Department in 

General Directorate of Pharmacy (MOH) 

5 Dr. Alaa Helis Director of Hospitals Pharmaceutics Department in 

General Directorate of Pharmacy (MOH) 

6 Dr. Nael Skaik Director of Pharmaceutical Department in Al Shifa 

Hospital (MOH) 

7 Dr. Alaa El Masri Physician in Nasser hospital 

7 Dr. Khalid Abu Elaish Ministry of Health 

8 Dr. Nahed Hejazi Ministry of Health 

9 Dr. Abed Al Karim Abed Ministry of Health 

10 Dr. Jehad Okasha Ministry of Health 

11 Dr. Areej Musalem Ministry of Health 

12 Dr. Raafat Abu Redwan Ministry of Health 

13 Dr. Ayman Abu Mustafa Ministry of Health 

14 Dr. Hala El Aghaa Al Azhar University 

15 Dr. Lina Massoud Community Pharmacist 
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Annex (15): MOH approval 
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Annex (16): Helsinki approval 
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Abstract in Arabic 

حجم التداخلات الدوائية والعوامل المؤدية إليها في الوصفات الطبية في تقرير الخروج لممرضى تقييم عنوان الرسالة : 
 المستشفيات الحكومية.من أقسام الباطنة في 

 هناء يونس ديب موسى ة:إعداد الباحث

 . يحيى عابدبروفسور د :إشراف

 ممخص الدراسة

الأدويوووة المتعوووددش ، ومعووودل الم ووواكل المتعمقوووة الوصووو ا   ا  العلاجيوووة المعقووودش وانت وووار  مركبوووا إن التوووواار المتدايووود لم
تقيوويم الحجووم والعواموول التوو  لهاةمووةت تهووده اوو ا الدراسووة  ال ا  العواقووا اليبيووة والماليووة  التووداتلا  الدواةيووة بالأدويووة و 

 ا  المست  يا  الحكوميةت ةا  وص ا  المرضى ال ين ترجوا من أقسام الباين التداتلا  الدواةيةترتبي ب

ميوة بواسوية أداتوين، الأولوى استتدم  ا ا الدراسوة يريقوة متتميوة تضومن  بيانوا  كميوة ونوميوةت توم جموت البيانوا  الك
اتتياراما بيريقووة أتوو  أيضوواب ووكل م ووواة  موون مست وو يين تووم اتتياراووا وصوو ة يبيووة تووم  066البيانووا  لووو  تمتووي اوو  

بنسوبة  ،وجميت صيادلة الدراسوة لباينةالعينا  الع واةية والثان  او استبيان  به منظم لجمت البيانا  من أيباء أقسام ا
مقابلا  متعمقة مت المتبرين الرةيسيين موت صوانع  السياسوا   06٪ت تم جمت البيانا  النومية من تلال 57استجابة 

وتوووم تحميووول البيانوووا  النوميوووة باسوووتتدام تقنيوووة  SPSSمووون ودارش الصوووحةت توووم تحميووول البيانوووا  الكميوووة باسوووتتدام برنوووام  
 الترميد الم توح الموضوم ت

 ا٪ اقوي مون الم واركين تودري00سونةت تمقوى  64ت30ممر الم اركين )أيبواء وصويادلةب بمو  متوسي ك    النتاة  أن 
 مووون التوووداتلا  الدواةيوووة اوووو معموموووا لميت وووع معظوووم الم ووواركين مموووى أن أاضووول مصوووادر  التوووداتلا  الدواةيوووةت حوووول

٪ ، وكوان أمموى 37أدواج مون الأدويوة  لع ورشالتداتلا  الدواةيوة الدرجا  لمم اركين ا  اتتبار الإنترن ت كان متوسي 
٪ ، وموت  لو، ، كانو  5ت53ب كل صحيح او أموكسيسيمين وأسيتامينواين بمتوسوي  تم  اجابته دوج من الأدوية ال ي

تجواا أاميوة ا انيبوا  ايجواب ٪ ت كوان لودم معظوم الم واركين 03درجوة أقل درجة لديجوكسين وكلاريثروميسين بمتوسوي 
مموى صووحة الموريلت قموة مون الم واركين يوااقووون التوداتلا  الدواةيوة تيور كو ل، اتجوواا و ة و إدارتهوا التوداتلا  الدواةيو

يست ووير اليبيووا أن ممووى أن الصوويدل  الإكمينيكوو  قوود أدم دورا اوو  مست وو يا   وودش ، كمووا أن القميوول موونهم يت قووون مووت 
التووو  تتووو  التوووداتلا   معموموووا مكمست وووار ل اتجووواا الصووويدل اليبيوووا  أيضووواج وجوووود ثقوووة مووونوصوووه و القبووول  الصووويدل 
٪ مووون الم ووواركين لوووديهم ومووو  ايموووا يتعموووع بتوووواار البروتوكووووة  العلاجيوووة اووو  ودارش الصوووحة ، و 4ت70اقوووي  .الدواةيوووة
ا ببروتوكوة  ودارش الصحة ويوااع معظم الم اركين ممى أن تيبيع برنام  الوص ا  الإلكترونية 5ت45 ٪ يمتدمون داةمج

 .التداتلا  الدواةيةاكت اه  سيسامد ا 

سنةت أكثر الأمرال الت   00ت70 ممر المرضىكانوا من الإناث ، متوسي  ٪ من الم اركين )المرضىب5ت73حوال  
٪ مون الوصو ا  اليبيوةت كوان أكثور الأدويوة التو  توم 0ت05تم ت تيصها ا  أمرال الدورش الدموية ، تم ت تيصها ا  
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٪  4ت73دواءت حووال   53ت4 وصو ةمودد الأدويوة لكول كوان متوسوي مجومت  066ي، وص ها او حمل أسيتيل ساليسيم
أدويووة وأكثوورت ك وو   الدراسووة  7 موون الوصوو ا  تحتوووي٪  4ت43أدويووة و  3إلووى  0ممووى موون الوصوو ا  اليبيووة تحتوووي 

٪ 04،  اامووة تحتوووي تووداتلا  دواةيووة٪ 7ت70ثانويووة ،  تووداتلا  دواةيووة٪ موون الوصوو ا  تحتوووي ممووى 4ت00أيضووا   
التوداتلا   مموى الأقولت كانو  قضويةالتوداتلا  الدواةيوة ٪ لوديها نوو  واحود مون 5ت06تييورش و  تحتوي تداتلا  دواةيوة

 ومدد الأدوية الموصواة وممر المريلت مكان المقدم به التدمةا  دةلة إحصاةية مرتبية بال الدواةية 

انا،  لتداتلا  الدواةية وارش الصحة ليسوا ممى دراية كااية بو البية مقدم  الرماية الصحية العاممين ا  مست  يا  ودا
سوومو، الوصوو ا  اليبيووة  كمووا أن حاجووة لبوورام  التوودريا والمراقبووة مصووحوبة بالإ ووراه والحووواادت تعديوود دور الصوويدل 

 مديدجا من المتابعة والتدقيعت ضرورش وجود نظام إن ار محوسا لوصه الأدويةتيتيما 


