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ASSESSMENT OF ANTIBIOTIC PRESCRIBING AND COST IN 

PALESTINIAN HOSPITALS 

By 
Rufayda Dawood Manassrah 

Supervisor 
Prof. Rowa Al Ramahi 

 
Abstract 

Background: One of the largest problems facing the world today is the enormous 

morbidity and mortality caused by antibiotic resistance in bacterial infections. A major 

factor in antimicrobial resistance (AMR) is the irrational use of antibiotics. The 

objective of this study was to assess the prescribing and cost of antibiotics in two major 

governmental hospitals in the West Bank of Palestine. 

Methods: A retrospective cohort study was conducted on 428 inpatient prescriptions 

containing antibiotics from two major governmental hospitals in the West Bank of 

Palestine, from December 2020 to March 2021, they were evaluated by some drug use 

indicators. Descriptive statistics were performed using IBM-SPSS version 21.  

Results: The mean ± SD number of drugs per prescription (NDPP) was 6.72 ± 4.37. Of 

these medicines, 38.9% were antibiotics. The mean ± SD number of antibiotics per 

prescription (NAPP) was 2.61 ± 1.54. The average ± SD cost per prescription (CPP) 

was 392 ± 744 USD. The average ± SD antibiotic cost per prescription (ACPP) was 276 

±  553 USD. The most commonly prescribed antibiotics were ceftriaxone (52.8%), 

metronidazole (24.8%), and vancomycin (21.0%). About 19% of the antibiotics were 

prescribed for intra-abdominal infections; followed by 16% used as prophylactics to 

prevent infections. Almost all antibiotics prescribed were administered intravenously 

(IV) 94.63%. In general, the average duration of antibiotic therapy was 7.33 ± 8.19 

days. The study indicated that the number of antibiotics per prescription was statistically 

different between the hospitals (p = 0.022), and it was also affected by other variables 

like the diagnosis (p = 0.006), the duration of hospitalization (p < 0.001), and the NDPP 

(p < 0.001). The most commonly prescribed antibiotics and the cost of antibiotics per 

prescription were significantly different between the two hospitals (p < 0.001); The cost 

was much higher in the Palestinian Medical Complex. 
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Conclusion: The practice of prescribing antibiotics in Palestine's public hospitals may 

be unnecessary and expensive. This has to be improved through education, adherence to 

recommendations, yearly immunization, and stewardship programs; intra-abdominal 

infections were the most commonly seen infection in inpatients and ceftriaxone was the 

most frequently administered antibiotic. 

Keywords: Antibiotics, Antimicrobial resistance, Cost analysis, Prescribing, Rational 

use of medicine. 
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Chapter One 

Introduction and Theoretical Background 

1.1 Introduction and literature review  

Antibiotics are pharmacological substances that were first created by bacteria or fungus 

but are now frequently created synthetically. They either inhibit bacterial growth or kill 

them (1).  

Antibiotics were heralded as miracle drugs when they were initially released in the mid-

twentieth century. The apparently miraculous impact of these medications on serious 

bacterial infections astounded both patients and clinicians. For the past fifty or sixty 

years, doctors have grown to expect antibiotics to heal practically all of their patients' 

bacterial infections, and patients expect the miracle treatments to continue to work. 

Surgical drainage, antiseptics, silver compounds, arsenicals, or tinctures of time were all 

used to treat infections before 1940. Bacterial endocarditis was almost always lethal, 

and a diagnosis of pneumonia or meningitis was virtually always fatal. The fast 

development of antibiotics in the latter half of the twentieth century was really amazing, 

providing clinicians with a plethora of alternatives for successfully treating a wide range 

of bacterial infections. We can fairly question whether the miracle has ended only six 

decades later. Staphylococci quickly developed resistance to penicillin after the first few 

years of usage. Furthermore, in the early 1960s, Kislak and Finland reported a single 

strain of Streptococcus pneumoniae that was penicillin-resistant (2). 

Antibiotics are one of the most cost-effective and life-saving treatments, and they also 

help people live longer lives; according to studies, billions of people have been rescued 

worldwide in the seven decades since the discovery, mass manufacture, and therapeutic 

usage of antibiotics, but, due to the rapid spread of antibiotic resistance in bacteria, 

many antibiotics that were formerly highly effective have become useless in recent 

decades (3, 4). Unfortunately, when bacteria become more resistant to the antibiotics 

widely used to treat them, it becomes impossible to treat single-drug resistant bacteria. 

That increases the cost of treating diseases in both economic terms and in quantity and 

quality of human life (1). Furthermore, antimicrobial resistance (AMR) would 
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jeopardize successful treatments for other diseases such as cancer chemotherapy, human 

immunodeficiency virus (HIV) treatment, and malaria treatment (5). 

Clinicians are familiar with the various antibiotic classes. Sulfonamides are commonly 

used in conjunction with trimethoprim to treat urinary infections, nocardial infections, 

and community-acquired MRSA infections. Penicillin is still the antibiotic of choice for 

treating syphilis and Group A beta-hemolytic streptococcal infections, but penicillin 

resistance among pneumococci has spread in most countries. Cephalosporins are still 

beneficial in some community and nosocomial infections, but methicillin-resistant 

Staphylococcus aureus (MRSA) and several gram-negative bacilli have developed 

resistance to a variety of these medications. Carbapenems show antibacterial action 

against a wide range of gram-positive and gram-negative microorganisms, including 

Pseudomonas aeruginosa (ertapenem excepted). The aminoglycosides are key 

bactericidal injectable antibiotics used to treat gram-negative bacterial sepsis as well as 

tuberculosis and enterococcal infections in conjunction with other medicines. 

Macrolides, azalides, streptogramins, and ketolides play a role in the therapy of 

respiratory tract infections caused by susceptible strains of pneumococci, such as 

Haemophilus influenzae, Chlamydophila pneumoniae, Legionella pneumophila, 

Mycoplasma pneumoniae, and others. Clindamycin is now largely used to treat 

anaerobic infections or as a supplementary therapy for some streptococcal and 

staphylococcal toxin-mediated illnesses. The new fluoroquinolones have efficacy 

against a wide range of gram-positive and gram-negative organisms; however, 

resistance to several of these drugs is rising. Vancomycin and teicoplanin are well-

known glycopeptides that are effective against MRSA, but hetero-resistant strains and a 

low minority of vancomycin-resistant bacteria have been identified. Linezolid is an 

oxazolidinone that is effective against gram-positive cocci such as MRSA and 

vancomycin-resistant enterococci, as well as other "atypical" respiratory pathogens (6).  

The current antibiotic network and infrastructure are insufficient to combat the global 

rise in resistance, particularly among gram-negative bacteria. If antibiotic research 

continues at its current pace, the antibiotic era will be over in a few decades, at least for 

many gram-negative infections (7). 
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Unfortunately, one of the most underappreciated issues is antibiotic resistance. This is 

most likely due to the fact that there are still only a small number of people living in 

industrialized nations who regularly encounter resistance. Furthermore, it is challenging 

to convince people that a great crisis is approaching as long as there are still a few 

effective antibiotics available, doctors eager to prescribe them, and people willing to sell 

them (1). 

From a microbiological perspective, there are various approaches to define antibiotic 

resistance (ABR). Resistance is defined as a phenotypic that makes the bacterium less 

sensitive than other members of the same species, regardless of the level of resistance. 

Contrarily, clinical resistance is defined as resistance that has reached a critical degree 

and is interfering with pharmacotherapy for a clinical issue caused by the bacterium (8). 

Bacteria that proliferate even in the presence of antibiotics are referred to as "resistant 

bacteria". Antibiotics inhibit key biological functions; however, bacteria can develop 

resistance through the acquisition of exogenous resistance genes or chromosomal 

changes. Resistance mutations are frequently found in genes that encode vital functions; 

these alterations are thus generally harmful in the absence of medications. Bacteria, on 

the other hand, can overcome this disadvantage by obtaining extra mutations known as 

compensatory mutations. Genetic interactions (epistasis) with the background or 

between resistances (in multi-resistant bacteria) have a significant impact on the 

survival cost of antibiotic resistance and its compensation, hence determining the spread 

of antibiotic resistance mutations (9). 

AMR is a natural phenomenon, but how quickly it happens depends on how frequently 

organisms are exposed to medications. There have been many well-publicized cases of 

pathogens evolving into AMR, including methicillin-resistant Staphylococcus aureus 

(MRSA), drug-resistant tuberculosis, and antibiotic-resistant gonorrhoea, all of which 

are significantly more dangerous strains than the original pathogens. This is a critical 

public health issue because bacteria control is heavily reliant on our ability to treat 

infection adequately (10, 11). For example, one study found that enteric 

microorganisms in Thailand had developed resistance to practically all antibiotics used 

to treat non-cholera diarrhea (sulfamethoxazole and trimethoprim (TMP-SMZ), 

ampicillin, and tetracycline), as well as the latest fluoroquinolone and macrolide 

families of medications (12). Methicillin was the initial semisynthetic penicillinase-
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resistant penicillin to attack strains of penicillinase-producing Staphylococcus aureus 

when it was introduced in 1961. Unfortunately, resistance to methicillin was identified 

shortly after the drug's introduction )13( . Staphylococcus aureus specimens from 

intensive care units and blood culture isolates around the world are becoming highly 

resistant to a wider range of antimicrobial drugs. As a result, there are fewer effective 

bactericidal medicines available to treat these often fatal illnesses. Staphylococci have 

developed efficient ways to resist new antibiotics as quickly as they are introduced. 

Furthermore, vancomycin was widely used to treat infections caused by methicillin-

resistant staphylococci (both coagulase-positive and coagulase-negative), Clostridium 

difficile, and enterococcal infections before vancomycin-resistant staphylococci 

emerged. A clinical isolate of Staphylococcus haemolyticus was the first to show 

vancomycin resistance. The first case of vancomycin-intermediately resistant S. aureus 

(VISA) was reported in Japan in 1997, and subsequent instances from various countries 

were reported. The MRSA isolates from VISA were all non-clonal. Many of the patients 

had MRSA infections and had undergone vancomycin therapy (14). 

One of the most serious issues confronting the world today is the massive morbidity and 

mortality caused by antibiotic resistance in bacterial diseases. Multidrug-resistant Gram-

positive and Gram-negative bacteria are difficult to treat with regular antibiotics and may be 

untreatable (15). A study released in 2021 found considerable national and subnational 

disparities in antibiotic consumption in low- and middle-income countries (LMICs), with 

sub-Saharan Africa having the lowest levels and Eastern Europe and Central Asia having 

the highest. They estimated that worldwide antibiotic usage increased by 46%. They also 

discovered significant increases in the use of fluoroquinolones and third-generation 

cephalosporins across North Africa, the Middle East, and South Asia(16). The current 

dearth of viable therapies, efficient preventative measures, and new antibiotics is due to the 

difficulties associated with bacterial infection and related illnesses, which necessitate the 

creation of fresh therapeutic alternatives and alternative antimicrobial drugs. The 

availability of up-to-date epidemiological data on antibiotic resistance in commonly 

occurring bacterial infections will be helpful not only in determining treatment techniques 

but also in developing an effective antimicrobial stewardship program in hospitals to 

decrease bacterial resistance (15).  

Understanding the causes of antimicrobial resistance (AMR) requires understanding the 

numerous sequential stages required for a medicine to reach a patient and its eventual 
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use—including production, distribution, prescription, dispensing, and ultimately 

consumption by the patient or use in animal production. As a result, any imprudent 

practice along this flow could lead to the development of resistance (17). In addition, 

antibiotics used in agriculture are frequently the same or comparable to antibacterial 

drugs used in medicine; however, overuse may lead to drug resistance. The food supply 

is the primary route by which antibiotic-resistant bacteria spread between animal and 

human populations. Antibiotics are given to animals in some affluent countries through 

their food, water, or parenterally, which may cause microorganism resistance to that 

specific antibiotic. For example, the use of antibiotics as growth boosters in cow feed 

increases antibiotic resistance. Recent research suggests that poultry or pork may be the 

source of quinolone-resistant Escherichia coli in Barcelona's rural areas, where one-

fourth of youngsters were discovered to be fecal carriers of these germs. These children, 

however, had never been treated with quinolones (4, 18). 

A major factor in antimicrobial resistance (AMR) is the irrational use of antibiotics. The 

World Health Organization (WHO) defines rational medicine use as patients receiving 

the appropriate medicines, for appropriate indications, in doses that meet their own 

individual requirements, for an adequate period of time, at the lowest cost both to them 

and society, and with appropriate information. When one or more of these requirements 

is not met, irrational or needless medication use occurs (19). A national drug strategy 

that addresses drug quality, safety, efficacy, availability, and cost is essential to 

achieving optimal medication availability and appropriate drug usage (20). 

Understanding the primary causes of irrational antibiotic use is essential. These include 

a lack of information and awareness among the general people, unrestricted access to 

medicines, leftover antibiotics from previous prescriptions, insufficiently quick and 

accurate diagnostic procedures, a lack of local antibiotic susceptibility data, and 

pharmaceutical promotion; and insufficient training for prescribers, pharmacists, and 

medical professionals in terms of their understanding, attitudes, and practices around the 

use of antibiotics (21). There is widespread agreement that the key cause driving ABR 

development is antibiotic overuse; consequently, large-scale studies should be done to 

completely understand the prescribing pattern and identify the associated determinants, 

allowing relevant interventions to be designed and implemented (22).  
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Recent studies indicate that the COVID-19 pandemic has made AMR worse. As more 

patients are admitted to hospitals with severe COVID-19 infections, frequently as a 

result of worsening respiratory symptoms requiring ventilation, more patients are 

developing secondary bacterial infections that need antibiotic treatment. This worsens 

the current levels of resistance and frequently unnecessary empirical use of antibiotics 

in patients hospitalized with COVID-19 (23). So coordination at the national level is 

required to gather more data on the complicated effects of COVID-19 to limit the 

potential longer-term impact on AMR and access to effective antibiotics (24). 

Both the decision to take antibiotics and the choice of antibiotic class are related to the 

prescriber. They are likely to have an effect on prescribing behavior through their 

knowledge, attitudes, and perceptions about antibiotic use and resistance. According to 

signs obtained from clinical practice, it has been stated that the attitude and expertise of 

physicians determine the quality of antibiotic prescribing. The studies showed that 

factors associated with general practitioners' (GPs') prescribing of antibiotics include 

concern of infection-related consequences, a careless attitude toward patients, and a lack 

of awareness about ABR (25). 

Inappropriate antibiotic prescribing and awareness are issues among doctors in general 

and young doctors in particular, with doctors preferring to prescribe antibiotics even for 

viral diseases, according to a systematic study published in 2015 and a narrative review 

published in 2021. Many factors appear to influence prescription behavior, including 

patients' demands for maintaining patient satisfaction; diagnostic uncertainty; time 

pressure; pharmaceutical companies' marketing efforts; a lack of updated information 

sources; and physicians' fear of losing their patients. Improper antibiotic prescribing 

also seems to be associated with a physician's lack of motivation to learn more and 

develop their prescribing techniques. The majority of the medical professionals in the 

studies that were reviewed also wanted more feedback on their prescription decisions 

for antibiotics. The eventual prescription and consumption of antibiotics can also be 

affected by supply, healthcare infrastructure, and financial assistance, particularly in 

low- and middle-income nations (26, 27). According to research, clinical antibiotic use 

is also more common among private practitioners than among those in government 

service. Recently available broad-spectrum antibiotics like azithromycin and quinolones 

are more regularly recommended in private clinics. The uncontrolled private sector 
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promotes incorrect diagnostic and prescribing methods, which promote the selection of 

antibiotic-resistant bacteria and increase antibiotic resistance (28). 

Furthermore, a systematic review and proportion meta-analyses conducted in 2014 

using the PubMed and Scopus scholarly databases revealed that increasing general 

community knowledge and attitudes concerning antibiotics and antibiotic resistance is 

recommended. Antibiotic knowledge was found to be lacking. In particular, 33.7% of 

the sample was unaware that antibiotics can treat bacterial illnesses, and 53.9% were 

unaware that antibiotics are ineffective against viruses. Moreover, while 59.4% of the 

sample was aware of antibiotic resistance, 26.9% were unaware that antibiotic overuse 

can contribute to the problem. Finally, 47.1% of respondents discontinue taking 

antibiotics once they feel better (29). 

A three-year cohort study discussed the critical factors that influence antibiotic 

prescribing and have been identified as attitudes, workload, and working circumstances 

in emergency rooms (30). Another cross-sectional study conducted in 2018 among 

biomedical students revealed a need for more effective courses on prescribing 

antibiotics, and the students' inadequate knowledge of how to follow guidelines for 

antibiotic use highlighted the need for modifications to the current curricula (31). A 

systematic review and meta-analysis were conducted between 2005 and 2020 to 

evaluate and compare the prevalence, reasons, sources, and factors associated with self-

medication with antibiotics (SMA) within Africa. SMA prevalence ranged from 12.1% 

to 93.9% in Africa, with a median incidence of 55.7% (IQR, 41-75%). Western Africa 

had the highest recorded frequency of 70.1% (IQR 48.3-82.1%), followed by Northern 

Africa, which had a prevalence of 48.1% (IQR 41.1-64.3%). Penicillins, tetracyclines, 

and fluoroquinolones were the most commonly prescribed antibiotics. 41% of these 

antibiotics are on the WHO Watch List. Upper respiratory tract infections, 

gastrointestinal problems, and febrile diseases were the most common causes of SMA. 

Community pharmacies, family and friends, leftover antibiotics, and prescription drug 

stores were common sources of antibiotics used for self-medication. No education or 

low educational status was the most often reported factor related with SMA (32). 

Another systematic study of the prevalence, possible reasons, and consequences of 

antibiotic self-medication (SMA) in the Middle East between 2000 and 2016 discovered 

that the prevalence ranged from 19% to 82%. SMA was mostly determined by age, 
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gender, educational status, and economic status. The most often reported reasons for 

SMA were socio-cultural, economic, and regulatory considerations. Penicillins were the 

most commonly utilized antibiotics; the antibiotics were primarily obtained through 

stored unused medications, pharmacies without prescriptions, and friends and relatives. 

SMA was primarily used to treat upper respiratory tract issues. Relatives, friends, and 

previous successful experiences were the key sources of drug knowledge. Inappropriate 

medicine use was documented, including wrong indications, short and lengthy treatment 

durations, antibiotic sharing, and antibiotic storage at home for later use (33). 

In Arabic countries, different factors were perceived as being very important causes of 

antibiotic resistance: using antibiotics when they are not necessary; not finishing the 

entire course of antibiotics; prescribing too many antibiotics; and using antibiotics 

without physician or pharmacist supervision (self-medication) (34). Misuse of 

antibacterials is also facilitated in developing countries by their availability over the 

counter, without a prescription, and through ungoverned supply chains, as well as a lack 

of effective and reliable surveillance systems and poor dissemination of research 

information. Healthcare providers in developing nations frequently lack up-to-date 

information on the AMR pattern in their communities (35). 

Some of the factors that contribute to the emergence and spread of AMR in the Eastern 

Mediterranean Region (EMR) are the high prevalence of infectious diseases, weak 

health and surveillance systems, inadequate regulatory frameworks, poor infection 

prevention and control (IPC) in healthcare facilities, limited capacity of microbiology 

laboratories, lack of access to quality-assured antimicrobial drugs for humans and 

animals, poverty, and insufficient access to water, sanitation, and hygiene (36). 

The abuse and overuse of antibiotics, ineffective infection management, and broad 

antibiotic use all lead to the acceleration of antibiotic resistance, according to a WHO 

survey from 2015: 76% of participants in Egypt had used antibiotics in the previous six 

months, compared to 65% across the 12 countries surveyed. Also the study evaluated the 

respondents' levels of awareness and understanding of the terms related to the issue. The 

findings suggest that three of the terms are well known (by more than two-thirds of 

respondents): antibiotic resistance, drug resistance, and antibiotic-resistant bacteria. It's also 

worth noting that 14% of those polled had never heard of any of these phrases. However, 
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awareness of the phrases varies among the nations studied; for example, 89% of 

respondents in Mexico are familiar with them, while only 21% of those in Egypt are (37).  

A systematic review and meta-analysis of antibiotic prescriptions in primary care in 

low- and middle-income countries (LMICs) discovered that the percentage of patients 

receiving antibiotic prescriptions in these settings frequently exceeds 50%. The high 

level of antibiotic consumption in LMICs is due to a number of factors, including a high 

prevalence of infectious diseases, a lack of restrictions to inhibit the over-the-counter 

sale of antibiotics, insufficient training of medical practitioners, and a lack of essential 

diagnostics, which favor empirical antibiotic use. These findings emphasize the critical 

need for immediate action to improve prescribing procedures (38). Another 

comprehensive survey conducted in Arabic countries in 2020 found that over one-third 

of healthcare professionals, adults in the community, and medical students all agreed 

that using antibiotics to treat fever is the primary reason for prescribing them. 

Additionally, about a quarter of the participants stated that viral infections are the main 

reason antibiotics are used. A quarter or so of those surveyed said the drug would 

always be successful in treating the same infection in the future. One-fourth of those 

polled said that between 21 and 50% of antibiotic prescriptions were unnecessary or 

inappropriate (34). When there is no definitive diagnosis or need for antimicrobial 

treatment, treatment may involve giving broad-spectrum antibiotics. In a Lebanese 

study, it was found that 63.7% of doctors prescribed antibiotics for the incorrect 

duration of therapy, and the prescription dose was improper in 52% of cases. Several 

variables could explain this, including a lack of simple and obvious guidelines for dose 

and therapy duration, an absence of clinical trials to determine the appropriate treatment 

duration, variability in medical expertise, and psychological issues involved in medical 

decision-making (39).  

Data on bloodstream infections reported to the Global Antimicrobial Resistance 

Surveillance System during 2017–2019 in the Eastern Mediterranean Region was 

examined as part of a study that evaluated the capabilities of national infection 

prevention and control and antimicrobial stewardship programs. The median percentage 

of bloodstream infections ranged from 4.6% for carbapenem-resistant Escherichia coli 

to 70.3% for carbapenem-resistant Acinetobacter spp. Few nations have the resources 

for infection prevention and control and antimicrobial stewardship programs to stop the 
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development and spread of AMR, according to the results of the regional assessments. 

In general, the severity of the issue and the limited ability to address it highlight the 

need for regional political leadership in combating AMR (40). 

Locally, according to a study conducted in community pharmacies in the Nablus 

governorate, Palestine, to investigate the quality of prescription writing and prescribing 

trends, 46.9% of all prescriptions dispensed during the observation period contained 

antibacterial drugs, followed by analgesics and NSAIDs; this was evidence of poor 

prescribing procedures and overprescribing of specific drug classes, particularly modern 

antibiotics (41). Another cross-sectional study on community urinary isolates in Nablus, 

Palestine, between 2009 and 2010, found that Escherichia coli was the most common 

bacterium in the studied sample, with high resistance to first-line antibiotics such as 

trimethoprim/sulfamethoxazole (37%), nitrofurantoin (29%), ampicillin (65%), and 

nalidixic acid (37%) (42). Furthermore, a study conducted in the Gaza Strip in 2017 to 

analyze drug-prescribing practices in primary healthcare centers (PHCs), recognize 

deficiencies in prescribing, and investigate the prescription writing skills of physicians, 

regardless of the nature of their patients' conditions, clearly demonstrated that there is 

an irrational use of drugs, discovered that 67.5% of prescriptions contained an 

antibiotic, and recommended that there is a clear need to develop standards for drug 

prescribing and standard treatment guidelines for drug use (20).  

One more study, conducted at a Central West Bank Hospital in Bethlehem, was a 

retrospective, cross-sectional study that investigated a cohort of 2,208 prescriptions 

ordered by outpatient clinics and the emergency room over one year and discovered a 

high proportion of outpatient prescriptions, irrational use of antibiotics (the rate was 

30.3%), and the most prescribed antibacterial was broad-spectrum, highlighting the 

need for physician education programs regarding the rational use of antibiotics (43).  

In addition, a study conducted in 2016 among Palestinian adults revealed significant 

knowledge and attitude gaps regarding the use of antibiotics and revealed that 

participants with a high family income and higher educational level were more likely to 

be aware of optimal antibiotic use. They advocated for continuing medical education, 

professional development, and training seminars on antibiotic stewardship and the 

health risks associated with antibiotic resistance for healthcare personnel. It is also 
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critical to reduce non-prescription antibiotic use and raise public awareness about the 

health and economic dangers of antibiotic resistance (44). 

WHO developed and implemented strategies to control irrational medication use, such 

as drafting and implementing standard treatment guidelines (STGs) for common 

illnesses and using essential medicine lists (EMLs) to guide purchase and training. To 

ascertain whether or not the use of antibiotics is reasonable, the percentage of antibiotic 

use has been considered as a critical indicator. When they discovered that the 

percentage of patients receiving antibiotic prescriptions is high in all countries and the 

injections are still widely prescribed, the WHO recommended that general outpatients in 

primary healthcare facilities have fewer than 30% of their encounters with one or more 

antibiotics prescribed (45).  

There is a rapidly developing body of literature on strategies aiming to improve the 

quality of antibiotic prescribing and use for illnesses. Multifaceted initiatives, such as 

those involving physicians and pharmacists as well as patient education, are more likely 

to lower antibiotic prescribing rates while increasing the use of prescribed antibiotics 

and improving drug consumption. Reduced antibiotic dispensing in general offices can 

also reduce ABR and have a favorable influence on infection-seeking behavior (e.g., a 

change in expecting antibiotics). Several systematic evaluations have also found that 

various outpatient therapies can safely enhance or decrease antibiotic prescribing and 

use (46, 47) .In addition, pharmacists are actively involved in enhancing the 

appropriateness of antibiotic prescribing practice by general practitioners (GPs) by 

providing professional advice, training, and education, formulary linkages, 

susceptibility data sharing, increasing awareness of guideline adherence, and policy-

guided antibiotic prescribing. Many nations are increasingly integrating these 

interventions at the healthcare system or practice level in order to achieve more 

collaborative care by physicians, pharmacists, and other health professionals in order to 

optimize antibiotic use (48). One such example is the model of practitioner-pharmacist 

partnership. According to studies, in order to improve antibiotic use in hospitals, 

pharmacists must be supported in their talks with doctors, have a greater presence on 

hospital wards, and be provided opportunity to share expert knowledge within 

multidisciplinary clinical teams (49). Other intervention systematic review findings 

support pharmacists' significant involvement in GPs' antibiotic prescribing norms and 



12 
 

culture as a therapeutic adviser, trainer, academic detailer, medicine prescription 

reviewer, and feedback provider. The study clearly showed the importance of 

pharmacists in assisting general practitioners in promoting appropriate antibiotic 

prescribing practices. As a result, investigating the evidence for effective interventions 

in which pharmacists act as interventionists for GPs in order to improve the quality of 

antibiotic prescribing is critical (50). 

Furthermore, the European Parliament's Directorate General for Internal Policies of the 

Union made a report that discussed antibiotic resistance; the report included a proposal 

for an action plan that included six policy choices based on information gleaned from 

recent publications and activities, especially in Europe. The term "policy options" is 

used broadly to describe both urgent action choices and research initiatives. The six 

policy alternatives are narrowly focused on steps that the European Union can begin in a 

short to medium time frame and where the projected benefits are most likely to 

outweigh the estimated costs. The working group has identified four areas in which the 

EU may help contain resistance: coordination, standardization, stimulation, and 

research. The six options are as follows: Policy option 1 (coordination): Expand the 

ECDC's function and scope in coordinating European antibiotic resistance initiatives. 

Policy option 2 (standardisation): Increased support for "prescription-only" regimes 

within Member States. Policy option 3 (standardisation): A Pan-European Accrediting 

System Create a voluntary accrediting program that combines and co-develops 

European and worldwide hygiene, health, childcare, and building requirements. Policy 

option 4 (Stimulation): Promote the use of quick diagnostics by investigating the 

feasibility of giving incentives to Member States to adopt reimbursement schemes that 

promote the use of rapid diagnostic tests in general practice. These incentives could take 

the form of a directive or direct subsidy, for example, in nations with reduced national 

incomes. Policy option 5 (Stimulation): Educational Campaign Fund-Matching 

Program: Begin the creation of a matched funding program, in which the EU matches a 

portion of the funding for national educational efforts. Policy option 6 (Research): To 

increase resistance control, more research money is essential. Instead of funding novel 

drug leads, research funds should be directed at limiting antibiotic resistance. 

Understanding cultural, contextual, and behavioral aspects of antimicrobial usage; 

providing evidence about the best ways to use various antimicrobial agents; developing 

methods to gather evidence and conduct analyses of the costs and benefits of 
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containment strategies; and conducting evaluations of the costs and benefits of 

initiatives to reduce antibiotic consumption and to limit the spread of infectious diseases 

are all areas that require more attention and funding (1). 

Through unneeded visits, antibiotic use, problems, and antibiotic resistance, incorrect 

antibiotic prescribing drives up expenses. Between $3 to $95 US may be the hidden 

societal cost of each ambulatory antibiotic prescription due to the rise in antibiotic 

resistance. As a result, the cost is significant and is taken into consideration when 

evaluating the performance of the practitioners' rational use of drugs, which raises 

concerns regarding the extent of misalignment between individual and societal 

antibiotic costs (19, 51). 

By 2050, it is anticipated that the number of drug-resistant infection-related deaths will 

rise from the current 700,000 to 10 million per year, with a global economic impact of 

up to 100 trillion US dollars. Therefore, it is possible that the world could soon enter a 

"post-antibiotic era" in which common infections cannot be cured (52, 53). 

Worldwide, the number of deaths could reach 700,000. Furthermore, it is predicted that 

multidrug-resistant bacteria cause 25,000 fatalities and 1.5 billion euros in additional 

healthcare costs and lost productivity per year in Europe (54). In the United States 

(U.S.), the Centers for Disease Control and Prevention (CDC) released the first AR 

Threats Report in 2013, raising awareness about the danger posed by antimicrobial 

resistance. The report noted that at least 2 million Americans get an antimicrobial-

resistant infection every year, and at least 23,000 of them die as a result. Additionally, 

AR might cost the US 20 billion USD annually, with extra lost productivity costs 

reaching up to 35 billion USD annually (55). According to a 2019 report, more than 2.8 

million infections with antibiotic resistance take place in the U.S. every year, and as a 

result, more than 35,000 people die. The U.S. toll of all the risks in the report exceeds 3 

million infections and 48,000 deaths when Clostridioides difficile is included. This 

bacterium is not typically resistant, but it can cause fatal diarrhea and is linked to 

antibiotic use (56). 

According to the Antimicrobial Resistance Collaborators' comprehensive assessment of 

the global burden of AMR in 204 countries and territories in 2019, 495 million deaths 

were associated with bacterial AMR. At the regional level, they estimated the all-age 
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death rate attributable to resistance to be highest in western sub-Saharan Africa and 

south Asia and lowest in Australasia. In 2019, a single pathogen-drug combination, 

meticillin-resistant S. aureus, resulted in more than 100, 000 deaths attributable to 

AMR, while six additional pathogens and drugs each resulted in 50, 000–100, 000 

deaths: multidrug-resistant excluding extensively drug-resistant tuberculosis, third-

generation cephalosporin-resistant E. coli, carbapenem-resistant A. baumannii, 

fluoroquinolone-resistant E. coli, carbapenem-resistant K. pneumoniae, and third-

generation cephalosporin-resistant K. pneumoniae (57). 

Furthermore, it is predicted that by 2050, cumulative losses in OECD (Organization for 

Economic Co-operation and Development) countries will cost 2.9 trillion USD and 

result in 10 million fatalities annually if actions are not taken to reverse present 

resistance rates. Europe is anticipated to experience 392K deaths out of this total, with 

Asia and Africa having the largest numbers (4.7M and 4.1M, respectively) (54). 

The problem of AMR is aggravated also by the fact that most global pharmaceutical 

corporations view the development of new antimicrobials as having "little profit." Some 

people also believe that resistance will ultimately arise to new antimicrobials. As a 

result, they favor investing in the creation of medications for long-term conditions (such 

as diabetes and hypertension) as well as those that help people live healthier lives (e.g., 

Cialis, Viagra, etc.). Therefore, the long-term solution should concentrate on techniques 

to stop the formation of resistance or the transmission of resistant organisms from one 

person to another (58).   

Accordingly, the WHO's 2015 Global Action Plan on AMR identified several key 

strategies for minimizing the threat of AMR, including (1) optimizing the use of 

antibiotics in both human and animal health, (2) reducing infections through efficient 

sanitation, hygiene, and other infection prevention measures, and (3) making sustainable 

investments in the development of new antibiotics, diagnostic tools, and other 

interventions (59). 

1.2 Statement of problem 

Antimicrobial resistance is a multi-faceted issue that impacts practically all populations, 

is caused by a number of interconnected variables, and is at an all-time high in all parts 

of the world. Also, antibiotic use in humans, animals, and agriculture is increasing.. 
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Single solitary attempts or interventions only have a small impact. As a result, as part of 

an international effort, numerous organizations have established strategies to reduce 

ambulatory antibiotic consumption (60).  

However, the emergence and spread of antimicrobial resistance must be stopped in 

order to improve the prescribing and use of antibiotics. More coordinated strategies and 

activities are needed from different stakeholders globally. Governments, agencies, 

academics, the pharmaceutical industry, healthcare professions, and the community 

must collaborate in order to achieve this goal via educational, managerial, regulatory, 

and economic techniques (61). 

1.3 Significance of the study 

A good number of previous studies related to antibiotics in our country can be found. 

However, to the best of our knowledge, no previous studies regarding antibiotic 

utilization and cost in hospitals are available in the West Bank. Overuse and misuse of 

these medications can lead to antibiotic resistance, more side effects in patients, and 

extra cost. Therefore, a follow-up study is required to look at current prescribing habits 

and then assess the financial impact and justification for this prescribing. For 

practitioners and policymakers, this might be helpful. Based on these findings, training 

and instructional programs could be created. 

1.4 Objectives 

This study aimed to assess the prescribing and cost of antibiotics in two major 

governmental hospitals in the West Bank of Palestine. 

1.5 Specific objectives 

 To find the most commonly prescribed antibiotics and their classes. 

 To evaluate the types of infections for which the antibiotics were prescribed 

(diagnosis). 

 To evaluate and analyze the cost and the economic losses as a result of antibiotic 

use. 

 To find possible associations between some sociodemographic and clinical 

characteristics with the number of prescribed antibiotics. 

 To compare the two hospitals' antibiotic utilization. 
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Chapter Two 

Methods 

2.1 Study setting 

The majority of Palestinians residing in the West Bank are entitled to governmental 

healthcare provided by a network of primary healthcare centers and hospitals. Patients 

are evaluated and treated by a general practitioner or a specialist. All prescription orders 

are computerized and kept in the Avicenna Health Information System (HIS). The 

prescription orders have sections that the prescribing physician must completely fill out. 

These components include the prescription's origin, the prescriber's name, the patient's 

information, the patient's current diagnosis, a list of prescriptions with directions for the 

patient and pharmacist, etc. 

The target hospitals were two major governmental hospitals; The Palestinian Medical 

Complex in Ramallah Governorate and Princess Alia Governmental Hospital in Hebron 

Governorate. These areas have a population of 1,137,400 people, making up 21.7% of 

the population of Palestine (62).  

2.2 Ethical approval 

Ethical approval was provided by the Institutional Review Board (IRB) and the 

Palestinian Ministry of Health before the study; (Appendix A) and (Appendix B). 

2.3 Inclusion and exclusion criteria 

Only inpatient prescriptions that included antibiotics for any reason were collected from 

the computerized system (Avicenna HIS) in the included hospitals over a period of four 

months (1 December 2020–31 March 2021). Convenient sampling was used to collect 

data. 

2.4 Sample size 

The estimated sample size using the automated software program, Raosoft sample size 

program, was 377 prescriptions with 20,000 prescriptions as a population size and 50% as a 

response distribution to achieve a confidence level of 95% and a margin of error of 5%. 

A total of 428 prescriptions containing antibiotics were collected and analyzed 

retrospectively and systemically. 
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2.5 Data collection 

Considering the importance of data standardization for the internal validity of a study, 

data collection was standardized by using a Data Collection Form (Appendix C) to 

gather information from Avicenna HIS.  

The collected data included sociodemographic data, reason for admission and diagnosis, 

medications prescribed during hospitalization and duration of hospitalization. They 

were assessed for the number of drugs per prescription (NDPP), the number of 

antibiotics per prescription (NAPP), cost per prescription (CPP), antibiotic cost per 

prescription (ACPP), the cost of medications was evaluated according to the price list 

available at the site of the Palestinian Ministry of Health, and presented in new Israel 

shekels (ILS) (ILS 1= USD 0.29). In addition, main groups of all drugs written on the 

prescriptions, groups of antibiotics, the most frequently prescribed antibiotics were 

evaluated. 

Antibiotics were grouped by the ATC (Anatomic Therapeutic Chemical) classification. 

The ATC system is a multi-label classification system developed by the WHO that 

divides medications into classes based on their properties and therapeutic effects. Each 

level of this five-level system has a number of classes; the first level alone has 14 major 

overlapping classes. The ATC classification system takes into account anatomical 

distribution, therapeutic and pharmacological effects, and chemical characteristics all at 

once (63). 

There are no restrictions on the use of antibiotics; however, the usual pharmacy policy 

in both hospitals requires that hospital physicians write individual antibiotic 

prescriptions for patients. 

2.6 Statistical analysis 

The prescriptions were carefully analyzed and computerized into the Statistical Package 

for Social Sciences (IBM-SPSS version 21). A 0 or 1 coding system was used to record 

data. For each variable, a score of 1 was entered when the variable was present and 

compliant with the standard. 

Means ± standard deviations were computed for continuous data. Frequencies and 

percentages were calculated for categorical variables. Chi-Square and Mann-Whitney 

tests were used in the statistical analyses. If p < 0.05, the comparisons were considered 

statistically significant. 
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Chapter Three 

Results 

3.1 Sociodemographic Data 

In this study, a total of 428 prescriptions were collected; 242 (56.5%) prescriptions from 

Princess Alia Governmental (Hebron) Hospital and 186 (43.5%) prescriptions from the 

Palestinian Medical Complex (Figure 1).  

Figure 1 

Distribution of the study sample. 

 

 

 

 

 

 

 

 

 

 

 

The mean age of the patients was 40.45 ± 25.47 years, with 104 years as a maximum 

and 0.1 years as a minimum, and almost the percentages of gender were equal, male 

(51.6%) and female (48.8%) (Figure 2).  
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Figure 2 

Patients' gender distribution in the study sample 

 
 

3.2 Hospitalization and Medical Information 

The prescriptions were written mostly by specialists in internal medicine (21.3%), 

followed by general practitioners (GPs) (19.4%), surgical medicine specialists (18.0%), 

gynecologists (10.5%), and orthopedic and pediatric specialists each provided 9.3% of 

the prescriptions (Figure 3). 
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Figure 3 

Distribution of the prescriptions by physician specialties. 

 

 

 

 

 

 

 

 

 

 

 

Antibiotics are used to treat or prevent different types of bacterial infections. Figure 3 

indicates the common diagnoses and reasons as written in prescriptions. Intra-

abdominal and cardiac infections (18.9%) were the most common, followed by using 

antibiotics as prophylactic to prevent infections (16.1%), labor or gynecological 

infections (12.6%), COVID-19 (the SARS coronavirus) (12.4%), and lower respiratory 

tract infections (9.6%) (Figure 4). 
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Figure 4 

Distribution of the diagnoses on prescriptions. 
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3.3 Assessment of antibiotic use 

A total of 2875 medicines were prescribed. The number of drugs per prescription 

(NDPP) was 6.72 ± 4.37. Of these medicines, 38.9% were antibiotics. The number of 

antibiotics per prescription (NAPP) was 2.61 ± 1.54.  

The most commonly prescribed antibiotics were ceftriaxone (52.8%), metronidazole 

(24.8%), vancomycin (21.0%), and amoxicillin/clavulanic acid (16.6%) (Figure 5). 

Antimicrobials were classified according to the Anatomic Therapeutic Chemical (ATC) 

classification developed by the World Health Organization (WHO; 

https://www.whocc.no/atc_ddd_index/). When the ATC group distributions of all 

antibiotics were analyzed, "other beta-lactam antibacterials, the cephalosporins" (ATC 

code: J01D; 42.87%) were the most frequently prescribed antibiotics, followed by 

"other antibacterials" (J01X; 23.29%), "beta-lactam antibacterials, penicillins" (J01C; 

13.36%), and "macrolides, lincosamides and streptogramins" (J01F; 7.76%) (Figure 6). 
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Figure 5 

Distribution of the 15 most commonly prescribed antibiotics. 
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Figure 6 

Distribution of the ATC classification of antibiotic groups. 
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3.4 Cost analysis of medications and antibiotics 

The total cost of all prescribed medicines within the four months was 570,918 ILS 

(167,471 USD). The average cost per prescription (CPP) was 1,333 ± 2,539 ILS (392 ± 

744 USD) with a range from 25 to 22,357 ILS. The total cost of all prescribed 

antibiotics was 402,693 ILS (118,124 USD), which constituted 70.53% of the total cost 

of all prescribed drugs. The average antibiotic cost per prescription (ACPP) was 940 ± 

1,888 ILS (276 ±  553 USD) with a range from 9 to 19,030 ILS, (Table 1). 
 

Table 1 

Cost analysis of medications and antibiotics. 

The cost  ILS USD 

The total cost of all prescribed medicines 570,918 167,471 

CPP Minimum  

Maximum 

Mean 

SD 

25  

22,357 

1,333 

2,539 

7.4 

6,575 

392 

744 

The total cost of all prescribed antibiotics 402,693 118,124 

ACPP Minimum  

Maximum 

Mean 

SD 

9 

19,030 

940 

1,888 

2.6 

5,597 

276 

553 

CPP: cost per prescription, ACPP: antibiotic cost per prescription 

 

Almost all antibiotics prescribed for inpatients were administered intravenously (IV) 

94.63% (n = 405), the second route of administration was orally 5.14% (n = 22) and the 

last route of administration was topically 0.23% (n = 1). 

The average duration of hospitalization and antibiotic use was 7.33 ± 8.19 days, with a 

maximum duration of 55 days and a minimum duration of one day (Table 2). 
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Table 2 

Rout of administration and duration analysis of medications and antibiotics. 

Variables  Frequency  

(n = 428) 

Percentage % 

The route of administration Intravenously 

Orally 

Topically 

405 

22 

1 

94.63%  

5.14% 

0.23% 

The duration of hospitalization 

(day) 

Minimum  

Maximum 

Mean 

SD 

1 

55 

7.33 

8.19 

 

 

3.5 Association between antibiotic number and other variables 

All prescriptions written out for inpatients were analyzed in terms of the number of 

antibiotics and divided into two groups: those with one or two antibiotics (60.9%) and 

those with three or more antibiotics (39.1%).  

Accordingly, the percentage of one or two antibiotics per prescription at Alia Hospital was 

60.9%, and 39.1% at the Palestinian Medical Complex. The percentage of three or more 

antibiotics per prescription at Alia Hospital was 49.7% and 50.3% at the Palestinian Medical 

Complex. In the comparisons of the NAPP, statistically significant differences were found 

between the two hospitals (p = 0.022), (Table 3).  
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Table 3 

The number of antibiotics per prescription (NAPP) at the two hospitals. 

  
Name of Health Facility 

 

  
Alia Hospital 

Palestinian 

Medical Complex 
Total 

NAPP 
One or two 

antibiotics 
60.9% (n = 159) 39.1% (n = 102) 100% (n = 261) 

 

Three or more 

antibiotics 
49.7% (n = 83) 50.3% (n = 84) 100% (n = 167) 

  
56.5% (n = 242) 43.5% (n = 186) 100% (n = 428) 

 

When the NAPP was examined in terms of the physicians' specialties, the results were 

found as illustrated in Table 4. No statistically significant differences were found in the 

comparisons of the number of antibiotics per prescription with the physicians' 

specialties (p = 0.116). 
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Table 4 

Distribution of the number of antibiotics per prescription (NAPP) with physicians' specialties 

 Physicians' specialties 

 
Internal 

medicine 
GPs 

General 

surgery 
Gynecology Pediatrics Orthopedics Urology Neurology ENT Ophth. 

NAPP 
One or two 

antibiotics 

17.6% 

(n = 46) 

21.1% 

(n = 55) 

18.0% 

(n = 47) 

11.5% 

(n = 30) 

7.3% 

(n = 19) 

11.1% 

(n = 29) 

8.0% 

(n = 21) 

2.7% 

(n = 7) 

1.9% 

(n = 5) 

0.8% 

(n = 2) 

 
Three or more 

antibiotics 

26.9% 

(n = 45) 

16.8% 

(n = 28) 

18.0% 

(n = 30) 

9.0% 

(n = 15) 

12.6% 

(n = 21) 

6.6% 

(n = 11) 

4.8% 

(n = 8) 

3.6% 

(n = 6) 

1.8% 

(n = 3) 

0.0% 

(n = 0) 

Total 
21.3% 

(n = 91) 

19.4% 

(n = 83) 

18.0% 

(n = 77) 

10.5% 

(n = 45) 

9.3% 

(n = 40) 

9.3% 

(n = 40) 

6.8% 

(n = 29) 

3.0% 

(n = 13) 

1.9% 

(n = 8) 

0.8% 

(n = 2) 

 

Also, the comparisons of the patients' age and gender with the number of antibiotics per prescription did not give out any statistically significant 

differences (p = 0.257), (p = 0.522) respectively (Tables 5,6). 
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Table 5 

Distribution of the number of antibiotics per prescription (NAPP) with patients' age 

 Patients' Age (year) 

 18 or less 18-64 65 or more Total  

NAPP One or two antibiotics 21.8% (n = 57) 60.2% (n = 157) 18.0% (n = 47) 100.0% (n = 261) 

 Three or more antibiotics 21.0% (n = 35) 54.5% (n = 91) 24.6% (n = 41) 100.0% (n = 167) 

Total  21.5% (n = 92) 57.9% (n = 248) 20.6% (n = 88) 100.0% (n = 428) 

 

Table 6 

Distribution of the number of antibiotics per prescription (NAPP) with patients' gender 

 Patients' Gender 

 Male  Female Total  

NAPP One or two antibiotics 52.9% (n = 138) 47.1% (n = 123) 100.0% (n = 261) 

 Three or more antibiotics 49.7% (n = 83) 50.3% (n = 84) 100.0% (n = 167) 

Total  51.6% (n = 221) 48.4% (n = 207) 100.0% (n = 428) 
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In comparisons of the diagnosis on prescriptions with the number of antibiotics per 

prescription (NAPP), statistically significant differences were found (p = 0.006), which 

means the diagnosis affects the NAPP. 

Intra-abdominal infections and COVID-19 (SARS coronavirus) had a higher percentage 

of prescriptions that contained three or more antibiotics, while prophylaxis for surgical 

procedures and labor and gynecological infections had a higher percentage of 

prescriptions that contained one or two antibiotics (Table 7).    
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Table 7 

Distribution of the number of antibiotics per prescription (NAPP) with the diagnosis on prescriptions. 

 Diagnosis on Prescriptions 

 Intra-

abdominal 

infections 

Prophylaxis 

for surgical 

procedures  

Labor and 

gynecologi

cal 

infections 

COVID-19 

(SARS 

coronavirus

) 

Lower 

respiratory 

tract 

infections 

Urinary 

tract 

infections 

Osteom

yelitis 

and 

arthritis 

Upper 

respirator

y tract 

infections 

Traumatic 

skin and soft 

tissue 

infections 

Other

s 

NAPP One or 

two 

antibiotics 

17.2% 

(n = 45) 

19.2% 

(n = 50) 

14.2% 

(n = 37) 

10.3% 

(n = 27) 

8.8% 

(n = 23) 

10.0% 

(n = 26) 

5.4% 

(n = 14) 

5.4% 

(n = 14) 

1.5% 

(n = 4) 

8.0% 

(n = 21) 

 Three or 

more 

antibiotics 

21.6% 

(n = 36) 

11.4% 

(n = 19) 

10.2% 

(n = 17) 

15.6% 

(n = 26) 

10.8% 

(n = 18) 

6.6% 

(n = 11) 

3.0% 

(n = 5) 

3.0% 

(n = 5) 

7.8% 

(n = 13) 

10.2% 

(n = 17) 

Total  18.9% 

(n = 81) 

16.1% 

(n = 69) 

12.6%  

(n = 54) 

10.5% 

(n = 54) 

9.6% 

(n = 41) 

8.6% 

(n = 37) 

4.4% 

(n = 19) 

4.4% 

(n = 19) 

4.0% 

(n = 17) 

8.9% 

(n = 38) 
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When the durations of antibiotic therapy were analyzed in terms of the number of 

antibiotics per prescription (NAPP), the results were found as illustrated in Figure 7. A 

statistically significant difference was found in the comparison of the number of 

antibiotics per prescription with the durations of antibiotic therapy (p < 0.001) 

About four-quarters of prescriptions containing one or two antibiotics were written 

when the hospitalization duration was five days or less. While two-thirds of 

prescriptions containing three or more antibiotics were written when the hospitalization 

duration was six days or more, this suggests that more antibiotics were used when 

patients were hospitalized for longer periods of time. 

Figure 7 

The relationship between the number of antibiotics prescribed per prescription (NAPP) and 
antibiotic therapy duration. 

 

 

 

 

 

 

 

 

 

 

The last comparison was between the number of drugs per prescription (NDPP) and the 

number of antibiotics per prescription (NAPP). Statistically significant differences were 

found (p < 0.001), which means the NDPP affects the NAPP (Figure 8). 

Accordingly, about two-thirds of prescriptions containing one or two antibiotics were 

written when the number of drugs per prescription (NDPP) was five or less. When the 
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NDPP prescribed six or more medications, about 83% of prescriptions containing three 

or more antibiotics were written. This shows that as the number of medications on the 

prescription increased, more antibiotics were given out. 

Figure 8 

Distribution of the number of antibiotics per prescription (NAPP) with the number of drugs per 
prescription (NDPP). 

 

 

 

 

 

 

 

 

 

 

3.6 Comparison of infections and antibiotics use between two hospitals  

Previously, in Table 3, we compared the number of antibiotics prescribed per 

prescription and discovered statistically significant differences (p = 0.022) between the 

two hospitals. The percentage of one or two antibiotics per prescription at Alia Hospital 

was 60.9% and 39.1% at the Palestinian Medical Complex. The percentage of three or 

more antibiotics per prescription at Alia Hospital was 49.7% and 50.3% at the 

Palestinian Medical Complex. 

During the study period, in a comparison of the written diagnoses on prescriptions, we 

found that the distribution of the infections in the two hospitals was statistically 

significantly different (p < 0.001), (Table 8). Intra-abdominal and cardiac infections and 

COVID-19 (the SARS coronavirus) were predominant at the Palestinian Medical 

Complex, and labor or gynecological infections and using antibiotics for surgical 

prophylaxis were predominant at Alia Hospital. 
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Table 8 

Distribution of the written infections in the two hospitals. 

 

The most frequently prescribed antibiotics were analyzed to compare their use in the 

two hospitals. Ceftriaxone and metronidazole did not show any statistically significant 

differences, while the use of vancomycin, amoxicillin/clavulanic acid, and cefuroxime 

showed statistically significant differences between the hospitals (Table 9). 

 

 

 

 

 

 

 

Diagnosis Alia 

Hospital 

Palestinian 

Medical Complex 

Total 

Intra-abdominal and cardiac infections 7.3% 11.4% 18.9% 

Prophylaxis for surgical procedures 9.6% 6.5% 16.1% 

Labor or gynecological infections 7.2% 5.4% 12.6% 

COVID-19 (SARS coronavirus) 5.8% 6.5% 12.4% 

Lower respiratory tract infections 4.7% 4.9% 9.6% 

Urinary tract infections 5.6% 3.0% 8.6% 

Osteomyelitis and arthritis 3.5% 0.9% 4.4% 

Upper respiratory tract infections 3.7% 0.7% 4.4% 

Traumatic skin and soft tissue infections 4.0% 0.0% 4.0% 

Others 4.9% 4.0% 8.9% 
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Table 9  

Distribution of the five most commonly prescribed antibiotics in the two hospitals. 

Antibiotic (ATC Code) Alia Hospital Palestinian 

Medical 

Complex 

p values 

Ceftriaxone (J01DD04) 57.5% 42.5% 0.662 

Metronidazole (J01XD01) 52.8% 47.2% 0.374 

Vancomycin (J01XA01) 34.3% 65.6% < 0.001 

Amoxicillin + Clavulanic acid 

(J01CR02) 

69.0% 31.0% 0.020 

Cefuroxime (J01DC02) 68.2% 31.8% 0.038 

 

Figure 9 shows that the antibiotics cost per prescription (ACPP) in the two hospitals 

were not normally distributed. So, we used the Mann-Whitney test to compare the 

results and found that the cost of antibiotics per prescription was significantly different 

between the two hospitals (p < 0.001); it was much higher in the Palestinian Medical 

Complex, median (Q1 – Q3) = 592 (198.8 – 1,409) ILS, while the median (Q1 –  Q3) in 

Alia Hospital was 187 (94.3 – 452.3) ILS.  
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Figure 9  

Distibution of antibiotic cost per prescription in the two hospitals. 

 

 

Furthermore, the Palestinian Medical Complex had the highest antibiotics cost per 

prescription (19,030 ILS); Figure 10 shows the highest cost values in the two hospitals.  

Figure 10 

Highest values of antibiotics cost per prescription in the two hospitals. 
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Chapter Four 

Discussions and Conclusions 

4.1 Discussion 

Evaluation of the prescriptions contributes to conducting effective strategies for the 

elimination of irrational use of antibiotics-related problems. This is the first study that 

did an in-depth analysis of the antibiotic utilization by two major governmental 

hospitals in Palestine. Data for this study (428 prescriptions from these hospitals in the 

West Bank) was collected and analyzed retrospectively. The mean age of patients 

identified in this study was 40.45 ± 25.47 years. 

The current study revealed that males (51.6%) and females (48.4%) were almost equally 

likely to receive prescriptions for antibiotics. Other studies suggest that female patients 

may be receiving more antibiotics than male patients (64). 

This study reflects the antibiotic prescribing attitudes of almost all groups of physicians, 

given the fact that 21.3% of the prescriptions were from internal medicine specialists 

and general practitioners (GPs) (19.4%), and most of the prescriptions were prescribed 

for intra-abdominal and cardiac infections (18.9%) and as prophylactic to prevent 

infections (16.1%). A point prevalence survey of antibiotic use in 18 hospitals in Egypt 

reported that antibiotics were mostly prescribed for surgical and medical prophylaxis 

(65), and two studies, one a point prevalence survey of antibiotic use in 26 Saudi 

hospitals in 2016 and another in Turkey to assess antibiotic prescribing at different 

hospitals and primary health care facilities, showed that the most frequent indication 

was respiratory tract infections (66, 67). Most likely, this is affected by the hospital 

wards included.  

The average number of drugs per prescription (NDPP) is one of the drug utilization 

indicators (68). Our findings suggest that the NDPP was 6.72 ± 4.37, which was higher 

than the optimal value (1.6–1.8) according to the WHO in collaboration with the 

International Network of Rational Use of Drugs (INRUD) prescribing indicators. There 

was considerable over-prescribing of antibiotics, with the number of antibiotics per 

prescription (NAPP) of 2.61 ± 1.54 and a percentage of 38.9%, while the optimal value 
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is (20.0–26.8%), (Table 10) (69, 70). Moreover, the rate of antibiotic prescribing in 

Palestine is less than that in some developing countries such as Egypt (59%), Jordan 

(78.2%), Northern Ireland (46.2%), Iran (68.2%), Latin American countries (54.6%), 

Kenya (84.8%), Turkey and Tunisia (65, 71-75). This may be connected to doctors' 

tendency for polypharmacy as well as certain patients' medications being written for 

many diagnoses. For instance, a widespread practice of prescribing analgesics, 

respiratory system medications, etc. in addition to antibiotics for infections may also be 

a contributing factor that affects the percentage of antibiotics prescribed (67). Thus, 

since the antibiotic prescribing rate is high in the inpatient settings in Palestine, 

applying interventions to improve that is necessary. 

This study also indicates that the NAPP is affected by other variables: the name of 

healthcare facility (p = 0.022), the diagnosis on prescriptions (p = 0.006), the duration 

of antibiotic therapy (p < 0.001), and the number of drugs per prescription (p < 0.001). 

The diagnosis is likely to affect number of antibiotics because some infections require 

more than one antibiotic according to treatment guidelines to cover the likely pathogens.  

It is logical that an increased duration of hospitalization is associated with a higher 

number of antibiotics because that means the case is complicated or not responding. 

Also it is expected that higher numbers of medications are likely to include higher 

number of antibiotics.  

Due to the COVID-19 pandemic, antibiotic prescriptions for both inpatients and 

outpatients have increased recently; 8% of COVID-19 patients had bacterial or fungal 

coinfection, according to a study, despite the fact that 72% of COVID-19 patients are 

getting broad-spectrum antibiotic therapy (76). In our study, 12.4% of antibiotic 

prescriptions were for the treatment of COVID-19 (the SARS coronavirus). This 

increase in consumption of antibiotics may cause a disastrous effect on resistance in the 

future. 

However, given that 94.63% of antibiotics prescribed were in injectable form, this value 

was significantly higher than the optimal value (13.4-24.1%) (Table 10), this is much 

higher than other studies conducted in Ethiopia (22.39%), Indonesian hospitals (85%) 

(77, 78), and among children in Asia (88%), Latin America (81%), and Europe (67%) 

(79). Our findings support the view that physicians, in general, are inclined to prescribe 
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parenteral antibiotics, especially for unconscious cases and in-patients. However, 

frequent injection use increases the risk of contracting blood-borne infections (68), and 

injections are always more expensive than a comparable oral formulation (80).  

It is highly recommended to prescribe oral antibiotics if the case of the patient allows 

this or to change parenteral medications to oral when the patient’s condition is better. It 

seems that intervention and educational programs are needed to encourage prescribers 

to use oral medications and antibiotics for inpatients according to the clinical condition 

and severity. 

Table 10 

WHO/INRUD prescribing indicators in Palestinian hospitals. 

Indicator Value  Optimal level 

The average number of drugs per prescription 6.72  1.6–1.8 

% prescriptions with an antibiotic 38.9% 20.0–26.8% 

% prescriptions with an injection 94.63% 13.4–24.1% 

 

The most common antibiotic classes prescribed in inpatient settings were "other beta-

lactam antibacterials" (the cephalosporins), "other antibacterials" (glycopeptide 

antibacterials, polymyxins, imidazole derivatives, etc.) and "beta-lactam antibacterials" 

(penicillins). Furthermore, the most frequently prescribed antibiotics were ceftriaxone, 

metronidazole, and vancomycin, while the most commonly prescribed antibiotics in the 

surgical units of two Palestinian hospitals in 2012 were metronidazole, cefuroxime, and 

ceftriaxone (81). 

In 76 countries between 2000 and 2015, penicillins, cephalosporins, quinolones, and 

macrolides were the most frequently used antibiotic classes (74). There are some 

variations in the consumption of different antibiotic classes, despite the fact that broad-

spectrum penicillins, carbapenems, and polymyxins consumption has increased in high-, 

middle-, and low-income countries. For instance, usage of cephalosporins has increased 

in low-and middle-income countries while declining in high-income countries (74). 
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Also, in 41 countries in 2012, the most commonly prescribed antibiotics were very 

broad-spectrum ceftriaxone, cefepime, and meropenem (79). 

In Saudi Arabia, the most commonly prescribed antibiotic group was third-generation 

cephalosporins (66). Similarly, another study conducted in Nigeria reported the same 

findings that the most frequently used antibiotics include third generation 

cephalosporins (mainly ceftriaxone) followed by a combination of penicillins (mainly 

amoxicillin with enzyme inhibitor) and fluoroquinolones (82). In Latin American 

countries, a study analyzing the use of antibiotics indicated that third-generation 

cephalosporins were the class of antibiotics most frequently used followed by 

carbapenems and fluoroquinolones (72). In China, the most prescribed antibiotics 

groups were cephalosporins, macrolides and fluoroquinolones (83). In Tanzania, the 

classes of antibiotics commonly prescribed were penicillins (amoxicillin), 

fluoroquinolones (ciprofloxacin), and nitroimidazoles (metronidazole) in that order (84). 

In Pakistan, ceftriaxone, metronidazole and cefotaxime were the top most frequently 

prescribed antimicrobials (85).   

 The mean duration of the antimicrobial treatment prescription was 7.33 ± 8.19 days, 

similar to a  study conducted in Turkey (7 days) (67) and another one in France (8 days) 

(86), while the mean duration of antimicrobial treatment prescription in India was 5.24 

days (87). According to a survey of American adults, the length of antibiotic therapy 

should be determined by a validated indicator of clinical stability (resolution of vital 

sign abnormalities, ability to eat, and normal mentation), and antibiotic therapy should 

be continued in general for at least 5 days after the patient reaches stability (88). The 

duration of antibiotic treatment varies according to the severity of the disease and the 

nature of the drug. Since there is no consensus on the optimal duration of therapy for the 

majority of infectious diseases, it is better to treat for at least 7-10 days. A short course 

of treatment may lead to antimicrobial-resistant microbes. At the same time, prolonged 

exposure increases the risk of adverse drug reactions, antimicrobial resistance, and also 

unwanted expenditure on antibiotics (87). 

The cost of the prescribed medications is another key drug utilization indicator that is 

relevant and is thus used to evaluate the performance of the physicians' rational drug use 

(89). However, comparisons of antimicrobial agent utilization costs globally could be 
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misleading because of the huge variations in the pricing of drugs. Our study indicated 

that the average cost per prescription (CPP) was equivalent to 392 ± 744 USD, and the 

average antibiotic cost per prescription (ACPP) was equivalent to 276 ±  553 USD, 

which constituted 70.53% of the total cost of all prescribed drugs. While in the 

Emergency Department of a tertiary care hospital in Saudi Arabia, the average cost of 

prescribed antibiotics was equivalent to 17.8 ± 11.6 USD only (90). Another study in 

the medical intensive care unit (ICU) of a tertiary care teaching hospital in Nepal 

showed that the average cost of antibiotics per patient was 47.67 ± 63.73 USD (91). A 

study in India reported that the average cost of antibiotics per patient in the ICU was 

32.58 USD (92). In 2012, the total cost of antibiotic use over a one-month period in two 

Palestinian hospitals' surgical units was about 6,300 USD (81). However, on reviewing 

data on cost analysis from developed countries, it is found that the ICU antimicrobial 

agent costs per patient-day varied from 208 USD to 312 USD (93). It is very important 

to consider the cost of medications and to choose cheaper antibiotics if they cover the 

suspected microorganism or if results of culture and sensitivity show that they are 

enough. 

In a comparison of the predominant infections between the two hospitals, they were 

statistically significantly different (p < 0.001). Intra-abdominal and cardiac infections 

and COVID-19 (the SARS coronavirus) were predominant at the Palestinian Medical 

Complex, and labor or gynecological infections and using antibiotics for surgical 

prophylaxis were predominant at Alia Hospital. Furthermore, the use of vancomycin, 

amoxicillin and clavulanic acid, and cefuroxime were statistically significantly different 

between the hospitals. The final comparison was the cost of antibiotics per prescription, 

and it was significantly different between the two hospitals (p < 0.001); it was much 

higher in the Palestinian Medical Complex. The differences in prescribing and cost may 

be explained by the differences in types of infections and reasons of antibiotic use. 

However, a more detailed review is needed to find the reasons of this high use and cost 

of antibiotics at the Palestinian Medical Complex. 

Different variables, such as a lack of suitable drug use regulations, protocols, 

recommendations, and formulary books, may be responsible for the antibiotic usage 

pattern in this study. Inappropriate antibiotic monitoring and evaluation, microbial 
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resistance, a lack of continuing medical education, polypharmacy, and a lack of clinical 

pharmacologists or clinical pharmacists are some of the other contributing factors that 

may result in the overuse and abuse of antibiotics in hospitals (94). 

4.2 Strengths and limitations of the study 

The strength of the study is in the analysis of the cost of medications and antibiotics 

which is done -to the best of our knowledge- for the first time in our country.  

There are some limitations of this study. We explored the antibiotic utilization pattern 

over a period of 4 months; hence, the influence of seasonal variations on disease 

patterns and antibiotic utilization could not be considered. Our findings could not be 

generalized to the whole of Palestine and should not be extrapolated to the international 

environment. Indeed, antibiotic prescribing can be influenced by many factors, e.g. 

patient case-mix, prevalence of different types of infections, AMR patterns, and 

institutional factors. The findings do, however, add to a growing literature, particularly 

around medicine use and pharmaceutical health systems in developing countries. 

4.3 Conclusions and recommendations 

This study made a detailed assessment of the prescriptions containing antibiotics 

prescribed in hospitals in Palestine and gave some interesting findings about antibiotics. 

It has been concluded that the utilization of antibiotics and their cost in the public 

hospitals of Palestine are very high and potentially inappropriate. The most commonly 

prescribed antibiotic classes are the broad-spectrum ones. The most commonly 

prescribed antibiotic was ceftriaxone, and the most commonly encountered infections in 

inpatients were intra-abdominal infections. Intra-abdominal and cardiac infections and 

COVID-19 (the SARS coronavirus) were predominant at the Palestinian Medical 

Complex, and labor or gynecological infections and using antibiotics for surgical 

prophylaxis were predominant at Alia Hospital. Furthermore, the use of vancomycin, 

amoxicillin and clavulanic acid, and cefuroxime were statistically significantly different 

between the hospitals. The cost of antibiotics per prescription was significantly different 

between the two hospitals; it was much higher in the Palestinian Medical Complex.  

The results of the study support the suggestion that continuous training and education 

programs for medical professionals about the rational use of antibiotics and injections 



45 
 

and their subsequent pharmacoeconomic evaluation be established and monitored in 

order to make the necessary adjustments in prescribing sustainable. A feedback 

monitoring system for physicians' antibiotic prescriptions will greatly enhance their 

prescribing practices. Knowledge and compliance with updated clinical guidelines are 

also recommended to enhance rational prescribing. Having clinical pharmacists and 

infectious disease specialists in the wards may help.  

Vaccination, hygiene, and sanitation; control of non-human use of antimicrobials; and 

the availability of routine antimicrobial susceptibility testing to provide information on 

resistance patterns, including emerging resistance, are essential for routine clinical 

practice and the development of effective policies against AMR (35, 95). 

The inclusion of an antibiotic stewardship program is recommended to improve 

antibiotic use. One of the cornerstones of any national policy and the basis of a 

hospital's antimicrobial stewardship program (ASP) to optimize antimicrobial use and 

patient outcomes is antimicrobial stewardship (AMS), a coherent set of actions that 

promote the optimal use of antibiotics in ways that ensure sustainable access to effective 

therapy for everyone in need. In hospitals, ASPs help with infection control, quality 

improvement, medication, and patient safety (96, 97).  

According to a systematic analysis released in 2015, the results of antimicrobial 

stewardship programs often fell into three categories: antibiotic use, patient outcomes, 

and economic outcomes. The majority of studies focused solely on antibiotic outcomes, 

with 68% reporting changes in antibiotic usage. Within the hospital, reductions in the 

length of stay and mortality were most frequently recorded. Regarding financial results, 

62% of studies reported changes in antibiotic spending, and 37% of studies indicated 

overall cost reductions (98). 

It is considered that this study will guide decision-makers to scale-up the rational use of 

antibiotics and reimbursement systems to provide sustainable services in the country. 

There is strong evidence that interventions are successful in increasing compliance with 

antibiotic policies and shortening the course of antibiotic treatment. Less frequent use of 

antibiotics most likely does not increase mortality and shortens hospital stays. These 

findings are unlikely to be altered by additional trials contrasting antibiotic stewardship 
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with no intervention. Instead, future studies should concentrate on selecting the most 

appropriate course of therapy, examining additional patient safety measurements, 

evaluating various stewardship interventions, and examining implementation challenges 

and opportunities (99). 
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List of Abbreviations 

Abbreviation Meaning 

SPSS Statistical Package for Social Sciences 

NDPP Number of Drugs Per Prescription 

NAPP Number of Antibiotics Per Prescription 

CPP Cost Per Prescription 

ACPP Antibiotics Cost Per Prescription 

ABR Antibacterial Resistance 

AMR Antimicrobial Resistance 

WHO World Health Organization 

GPs General Practitioners 

PHCs Public Health Centers  

CDC The Centers for Disease Control and Prevention 

IRB The Institutional Review Board 

HIS Health Information System 

ATC Anatomic Therapeutic Chemical 

ILS Israeli Shekel 

USD United States Dollar 
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Appendix C 

Data Collection Form 

Date:- _________________ 

Name of Health Facility:- _________________ 

Department:- _________________ 

Patient Information 

Patient Age:- _________________ 

Patient Gender:- Male or Female 

Medical Information 

Distribution of the prescriptions by physicians’ specialties 

General Practitioners (GPs) Specialists 

  Pediatrics 

 Otolaryngology 

 Chest Diseases 

 Internal Medicine 

 Ophthalmology 

 Gynecology and Obstetrics 

 Urology 

 General Surgery 

 Emergency Medicine 

 Dermatology 

 Orthopaedics 

 Neurology  

 Others 
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Diagnoses on Prescriptions:- _________________ 

Number of Drugs on  Prescription:- _________________ 

Number of Antibiotics on  Prescription:- _________________ 

Antibiotics Prescribed 

Antibiotics Drug Class Dosage form Dose Duration 

     

     

     

     

     

 

Antibiotics Cost per Prescription:- _________________ 

Cost per prescription:_________________ 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

  

  جامعة ال��اح ال����ة 

  لعل�ا كل�ة ال�راسات ا

    

  

  

 تق��� وصف وت�لفة ال��ادات ال����ة في ال������ات الفل�����ة 

 

  

 إِع�اد 

  رف��ه داود م���د م�اص�ه

  
  

  إش�اف

 ب�و����ر رواء ال�م�ي 
  

 

 
، م� �ل�ة  ب�نامج ال���لة ال�����ةفي  ج����ال�ا ةدرج ىاس���الا ل���ل�ات ال���ل عل ال�سالةق�م� ه�ه 

  فل����.  -ال��اح ال����ة، نابل� ال�راسات العل�ا، في جامعة

2022  



 ب 
 

 تق��� وصف وت�لفة ال��ادات ال����ة في ال������ات الفل�����ة 

 ع�اد إ

  رف��ه داود م���د م�اص�ه 

     إش�اف 

 ب�و����ر رواء ال�م�ي 

 

 ال�ل��

�ة ع�  عال� ال��م هي ارتفاع مع�لات ال���ات الهائلة ال�اج�اكل ال�ي ت�اجه الواح�ة م� أك�� ال�  ال�ل��ة: 

ل ال�ئ��ي  العامل  ال������ة.  الال�ها�ات  في  ال����ة  لل��ادات  ال������ا  ال������ا  مقاومة  ه�  �قاومة 

����ة  ه�ف� ه�ه ال�راسة إلى تق��� وصف وت�لفة ال��ادات ال  .الاس���ام غ�� ال�ش�� لل��ادات ال����ة 

  .فل���� فية في م���ف��� ح��م��� رئ����� في ال�فة الغ���

على    قة: ال���  رجعي  �أث�  ج�ا��ة  دراسة  إج�اء  على    428ت�  ت����  ال�اخل���  لل��ضى  ���ة  وصفة 

  �2020ان�ن الأول    ، م� في فل���� م�ادات ح���ة م� م���ف��� ح��م��� رئ����� في ال�فة الغ���ة  

الأدو�ة��ها م� خلال �ع� م�ش�ات  تق�ت�  و ،  2021إلى آذار   ت� إج�اء الإح�اء ال�صفي  و   ،اس���ام 

  . 21ال���ة IBM-SPSS   ب�نامج �اس���ام

ح���ة.  م�ادات   ٪ م� ب�� ه�ه الأدو�ة �ان�38.9,  3.37±6.72 بلغ ع�د الأدو�ة ل�ل وصفة ال��ائج:

 744±    392  ل�صفة ال���ة�لفة ا كان� ت .1.54  ±   2.61  كان ع�د ال��ادات ال����ة ل�ل وصفة ���ة

أم���ً�ا  ���ةو   ،دولارًا  وصفة  ل�ل  ال����ة  ال��ادات  م���عة   553±    276  ت�لفة  أم���ً�ا.  دولارًا 

ال��فال�س��ر��ات"   الأخ��،  لاك�ام  ب��ا  ال��اث��  "م�ادات  هي  ش��عًا  الأك��  ال����ة  ب���ة  ال��ادات 

الأ  ، ٪)42.87( ال����ة  ال��ادات  �ان�  (ب���ا  س�ف���اك��ن  هي  ش��عًا  وم���ون��ازول  52.8ك��   (٪

)24.8) وفان��ما����  ح�الي  ٪21.0)  ال��ص�فة  ٪19).  ال����ة  ال��ادات  م�  داخل  ٪  لال�ها�ات 



 ج 
 

ال����ة  16تل�ها    ، والقل�   ال���  ال��ادات  ج��ع  إع�اء  ت�  الال�ها�ات.  م�  لل�قا�ة  ��س�لة  ت����م   ٪

ال�ر��  تق��ً�ا ع� ����  ال����ة و ،  %94.63ب���ة    ال��ص�فة  �ال��ادات  العلاج  م�ة  ±    7.33  �ان� 

��ا أشارت ال�راسة إلى أن ع�د ال��ادات ال����ة ل�ل وصفة ���ة �ان م��لفًا إح�ائً�ا ب��    .ی�م  8.19

ال�����  (p = 0.022)  ال������ات  ���غ��ات أخ�� م�ل  تأث�  ال�م��ة    (p = 0.006)  ، ��ا  وال��ة 

ارنة الإصا�ات ال�ائ�ة  ع�� مق  . (p < 0.001)  وع�د الأدو�ة ل�ل وصفة ���ة   (p < 0.001) للعلاج  

. �ان� ال�ها�ات داخل ال��� والقل�  (p < 0.001)�ان� م��لفة إح�ائ�ا ���ل ����    ب�� ال����ف���، 

��رونا   -��19ف��و  س(ف��وس  هي  )  عال�ة  م���فى  في  ال�ائ�ة  و�ان�  ال��ي،  فل����  م��ع  في  ائً�ا 

ال��ائ�ة الال�ها� ال   ات  لل�قا�ة  ال����ة  ال��ادات  ذل� ��اح�ة واس���ام  على  علاوة  اس���ام  .  �ان   ،

ال������ات.   ب��  إح�ائ�اً  م��لف��  وال��ف�رو����  ال�لاف�لان��  وح��  والأم������ل��  الفان��ما���� 

 p)ال����ف���  لفة ���ل ���� ب��  �ان� م����ادات ال����ة ل�ل وصفة ���ة فق�  ت�لفة ال  وع�� مقارنة

  ل���ع ال��ي الفل����ي. أعلى ����� في ا   ��ان ح��   ؛(0.001 >

م�لف  لعامة في فل���� ی��و غ�� م�اس� و ن�� وصف ال��ادات ال����ة في ال������ات ا  ال�لاصة: 

، و��امج الإش�اف. ال��اد  ���اج إلى ت���� م� خلال ال�عل��، وات�اع الإرشادات، وال����� ال���� و   ج�ا 

ال�اخل��� هي  ع�و� ش ، وأك�� أن�اع ال��� الأك�� وصفًا ه� س�ف���اك��ن � ال ال�ها�ات  ��عًا ع�� ال��ضى 

  .والقل�  داخل ال���

ال�ف�  للأدو�ة؛    اح�ة: ال�ل�ات  ال�ش��  ال����ةالاس���ام  ال���ة؛  ال��ادات  ال�صفات  ال��لفة،  ؛  ت�ل�ل 

  .  ال��ادات ال����ةمقاومة 




