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Background: Antibiotics are highly effective medications and essential in curing infectious diseases; however, their inappropriate 
use, such as self-medication, is a significant factor in developing antimicrobial resistance.
Objective: This study aimed to evaluate the level of antibiotic self-medication among patients who visited primary care clinics in 
Palestine.
Methods: Data were collected via a self-administered questionnaire, either printed or electronically, using google forms (Google Inc., 
USA). The sample size needed to provide a 95% confidence level and 5% margin error and assuming a prevalence of 50% of SM with 
antibiotics was 377 patients. A total of 700 questionnaires were randomly distributed to patients aged 18 years or older. However, 87 
were excluded due to duplication, incomplete responses, or participants under 18 years old. Finally, 423 patients were included in this 
study, with 254 patients completing the electronic Google Forms and 181 completing the written survey. The questionnaire consists of 
patients’ demographics, antibiotics knowledge, and self-medication behavior. In addition, descriptive statistics and knowledge scales 
were performed using SPSS 22 IBM to measure and assess the scope of the problem and find the association between self-medication 
demographics, education, and socioeconomic status.
Results: Approximately 50% of participants reported self-medication with antibiotics, with a very high use among participants with 
medical knowledge. Most people have adequate awareness of antibiotics, whereas out of 423 respondents, (40.2%, n = 170) had GKL, 
(50.4%, n= 213) had AKL, and only (9.5%, n=40) presented PKL. The primary source for self-treatment with antibiotics was 
community pharmacies (87.1%, n=223), whereas (14.1%, n=36) got antibiotics from family and friends. Convenience, easy access, 
and experience with community pharmacists contributed to self-medications. The most commonly used antibiotic for self-medication 
was amoxicillin/clavulanic acid.
Conclusion: Self-medication with antibiotics is a common practice in Palestine, regardless of socioeconomic or educational status. 
Patients’ educations about complications from inappropriate use and the possibility of side effects are essential steps to decrease 
patients’ demands for antibiotics. Furthermore, compliance and adherence of community pharmacists in dispensing antibiotics only 
with a prescription is necessary.
Keywords: self-medication, antibiotics, primary care clinics, self-treatment behaviors, knowledge, Palestine

Introduction
Over the last decades, antibiotics have been known as medicines used to prevent and treat several infections.1,2 However, 
the inappropriate use of antibiotics is a health concern due to the emergence of antibiotic resistance, a current major 
global crisis causing many health issues and jeopardizing the ability to cure bacterial infections successfully.3,4 

Furthermore, increasing doctor visits, hospital readmission, length of stay, health care costs, and patient mortality.5 In 
addition, the lack of awareness about the safe use of antibiotics led to misuse, overuse, and self-medication (SM), 
contributing to the emergence and spread of antibiotic resistance.6 Self-medication involves the use of medicinal products 
by the consumer to treat self-recognized disorders or symptoms or the intermittent or continued use of a medication 
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prescribed by a physician for chronic or recurring diseases or symptoms.7 This involves purchasing medications without 
a prescription, taking or sharing them from or with friends and family, or using the medications leftovers that are already 
present at home.7

Over-the-counter (OTC) medications are drugs that can be used as SM, while antibiotics should not be obtained 
without a prescription.8 Inappropriate use of antibiotics, including SM, not completing the course of treatment, and the 
incorrect dosage have contributed to the appearance of resistance and thus increased morbidity, side effects, and failure of 
treatment.9 Pharmacies also may contribute to and worsen the dilemma of SM;1 this is primarily due to patient demand, 
competition among pharmacies to maintain their patients, and the challenging economic status in Palestine, resulting in 
dispensing antibiotics without a prescription regardless of the pharmacy practice laws, where it prohibits dispensing 
antibiotics without a prescription.1,10

SM is a global health problem addressed worldwide, including in Europe,11 Asia, Africa, the Middle East, Australia, 
and America.12–14 A very high prevalence of SM has been reported in Southeast Asian countries.15 The problem is more 
apparent in undeveloped countries since access to medications without a prescription is simple and easy, resulting in 
several adverse effects, particularly bacterial resistance.12 A study in Saudi Arabia established that SM with antibiotics is 
practiced in the country even though most people know it is inappropriate.16 Also, several studies demonstrated a high 
prevalence of SM with antibiotics in many Middle Eastern countries.1,17,18

Palestine has been noted to have a high prevalence of SM, which in some studies approached 98%.10,17–19 A survey 
conducted among students at An-Najah National University demonstrated that antibiotics are a common medication used 
for SM, which was reported by 98% of the surveyed students.19 However, these studies were limited to students of the 
same age group in a single setting. Therefore, a more inclusive multicenter study is necessary to assess antibiotic SM in 
the country and find associated factors.

This study aimed to measure and evaluate the degree of antibiotic SM in the state of Palestine at multiple primary 
care centers across the country. In addition, patient characteristics and socioeconomic status associated with the practice 
of SM were evaluated.

Method
Study Design and Sample
A Cross-sectional study was conducted between December 2020 to February 2021 at primary health care clinics in three 
major Palestinian cities, Ramallah, Jerusalem, and Hebron, to assess people’s awareness of self-medicating with 
antibiotics. Data were collected via a self-administered questionnaire, either printed or electronically, using google 
forms (Google Inc., USA). All participants were given informed written consent before enrolling in the study to ensure 
their confidentiality; furthermore, they have the right to skip any question or withdraw from the study at any time. Most 
participants used the online google form due to the covid-19 pandemic closure.

The minimum sample size was determined using the Raosoft sample size calculator. The total number of registered 
patients among the primary health care clinics at MOH was 19,800. Therefore, the sample size needed to provide a 95% 
confidence level and 5% margin error and assuming a prevalence of 50% of SM with antibiotics was 377 patients.20 The 
IRB committee approved the study at the Faculty of Pharmacy, Nursing, and Health Professions, Birzeit University, 
with reference number BZUPNH2003. Permission to enter primary care centers was obtained from the responsible 
personnel.

Selection Criteria
A total of 700 questionnaires were randomly distributed to patients aged 18 years or older. Patients received the 
questionnaires either in the primary healthcare clinics’ waiting rooms (hard copy) or by email (soft copy). The response 
rate was 72.9%, with 510 questionnaires collected. However, 87 were excluded due to duplication, incomplete responses, 
or participants under 18 years old. Finally, 423 patients were included in this study, with 254 patients completing the 
electronic Google Forms and 181 completing the written survey.
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Instrument
The questionnaire was developed after a literature review of similar studies and questionnaires.19,21,22 The questionnaire 
was evaluated by a multidisciplinary panel including four experts with proven expertise in epidemiology and research for 
content relevance and appropriateness. Certain sections of the questionnaire were excluded, and some questions were 
rephrased based on the expert’s advice. Furthermore, a pilot study was carried out among primary health care clinics 
serving patients to identify any inadequacies by completing the questionnaire and providing feedback on its relevance, 
structure, and clarity. Hence, adjustments were made based on patient assessments. The final questionnaire was designed 
to reflect the objectives of the study. First, the questionnaire was written in English and translated by an expert to Arabic, 
the participants’ primary language. Then, it is presented to a bilingual person who specializes in English to ensure the 
language’s accuracy.21 A pilot study was conducted to ensure the questionnaire’s clarity, appropriateness, and consistency 
among patients. Based on the participant’s assessments, some adjustments were made to the final Arabic draft 
(Supplementary Materials).

The questionnaire (Supplementary Material) was composed of 38 questions divided into three sections. The first 
section has nine questions about demographics and socioeconomic status (age, gender, residency region and area, 
educational level and background, employment status, monthly income, and insurance type). The second section includes 
eight questions assessing the general public’s knowledge about antibiotic safety, efficacy, and indication for use. The 
answers were multiple choices of yes, no, and do not know. The third part consisted of 21 multiple choice questions 
related to self-treatment behaviors when SM with antibiotics, including participants’ actions in antibiotics type selection, 
dosing, access, and other questions to assess the people’s behavior and attitudes towards self-medication.

Statistical Analysis
Data were entered online using Google Forms, converted to Microsoft Excel 2010, modified and cleared, and then 
transferred to and analyzed using the statistical package for social science (IBM SPSS statistics) version 22. Descriptive 
statistics were performed to show the data percentages and frequencies. A knowledge scale was developed using the 
eight questions that assess participants’ general knowledge with acceptable internal consistency (Cronbach α=0.665). The 
scale was recoded as having poor knowledge (PKL) (scored 0–2), acceptable knowledge (AKL) (scored 3–6), and good 
knowledge (GKL) (scored 7–8).

Chi-square tests with 95% confidence intervals were performed to assess the associations between knowledge level 
and demographics. Then, a second chi-square test was performed to check the association between demographics and 
participants who tried antibiotics SM.

Results
Demographic Data of the Study Population
In total, 423 participants were included in the analysis. The percentage of females was greater than males as it reached 
(57.9%, n = 245). More than half of the respondents (66.2%, n =280) live in the West Bank, and the rest live in 
Jerusalem. (57%, n =241) of respondents hold a bachelor’s degree, (25.3%, n=107) studied health-related professions, 
and (18.2%, n= 77) majored in science-related studies. The majority (70.4%, n= 298) of participants have government 
health insurance, and (17.7%, n= 75) have no health insurance coverage. Furthermore, (32.2%, n= 136) had no income, 
and (36.4%, n= 154) unemployed. (Table 1)

Participants’ Knowledge About Antibiotics
The results revealed that most people had adequate awareness of antibiotics, whereas out of 423 respondents, 40.2% (n = 
170) had GKL, 50.4% (n= 213) had AKL, and only 9.5% (n=40) had PKL. In total, (79.2%. n= 335) of participants knew 
antibiotics were used for bacterial infections, and (77.3%, n= 327) of people were acquainted that the misuse of 
antibiotics resulted in the lack of their efficacy. (72.8%, n=308) knew that antibiotics did not work with all infections, 
and (81.3%, n= 344) responded that higher doses did not result in faster recovery. On the other hand, (34.8%, n=147) 
mistakenly believed that antibiotics were used for viral infections (Table 2).
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Table 1 Participant’s Demographic and Socioeconomic Characteristics (N = 423)

Demographic Characteristics n (%)

Gender Male 178 (42.1)

Female 245 (57.9)

Age (years) 18–30 198 (46.8)

31–50 156 (36.9)

Older than 51 69 (16.3)

Region West bank 280 (66.2)

Jerusalem 143 (33.8)

Area of living City 217 (51.3)

Camp 15 (3.5)

Village 191 (45.2)

Education High school or less 109 (25.8)

Diploma 39 (9.2)

Bachelors 241 (57)

Masters or PhD 34 (8)

Educational Background Health Related 

profession

107 (25.3)

Science 77 (18.2)

Education & literature 115 (27.2)

Not Applicable 124 (29.3)

Employment Yes, in the medical field 66 (15.6)

Yes, not in the medical 

field

155 (36.6)

No 154 (36.4)

Retired or other 48 (11.3)

Monthly Income ≤1400 NIS 23 (5.4)

1401 to 3000 NIS 81 (19.1)

3001 to 5000 NIS 97 (22.9)

>5000 NIS 86 (20.3)

None 136 (32.2)

Type of insurance Government 298 (70.4)

Private 45 (10.6)

Agency 5 (1.2)

None 75 (17.7)

Abbreviation: NIS, shekel.
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As shown in Table 3, participants’ knowledge is significantly related to their education status. 61.8 of Masters/ Ph.D. and 
49% of bachelors holders were more likely to have a GKL compared to participants who had a Diploma (28.2%) or 
completed less than 12 years of education (18.3%, p-value= 0.001). In addition, participants who majored in health-related 
professions have a higher knowledge level than those who majored in other areas such as education, literature, and science 
(p-value=0.001). Furthermore, healthcare workers (80.3%) were more likely to have a GKL than those who worked in other 
fields, were retired, or were unemployed (36.1%, 29.2%, and 30.5%, respectively, p-value=0.001).

Socioeconomic status and participants’ place of residence was associated with their knowledge of antimicrobial 
agents. Participants with lower monthly income (less than 1400 NIS) (26.1%) were less likely to have GKL compared to 

Table 2 Knowledge of Participants About Antibiotics (N= 423)

Statement Yes  
n (%)

No  
n (%)

Do Not Know 
n (%)

Antibiotics are used for bacterial infections 335 (79.2) 44 (10.4) 44 (10.4)

Antibiotics are used for viral infections 147 (34.8) 234 (55.3) 42 (9.9)

Higher doses of antibiotics result in faster recovery 42 (9.9) 344 (81.3) 37 (8.7)

Antibiotics work for all types of infections 52 (12.3) 308 (72.8) 63 (14.9)

Stop using antibiotics when you feel better 127 (30) 271 (64.1) 25 (5.9)

Antibiotics can be used for Influenza 153 (36.2) 228 (53.9) 42 (9.9)

You can use leftover antibiotics from a previous infection 52 (12.3) 339 (80.1) 32 (7.6)

When antibiotics are taken in the wrong way, this will lead to a lack of response to antibiotics in 

future infections

327 (77.3) 30 (7.1) 66 (15.6)

Table 3 Effect of Respondents’ Demographic Characteristics on Their Knowledge

Independent Variable IPKL n (%) IAKL n (%) IGKL n (%) IP value

Gender Male 18 (10.1) 22 (46.6) 77 (43.3) 0.426

Female 83 (9.0) 130 (53.1) 93 (38)

Age (years) 18–30 19 (9.6) 102 (51.5) 77 (38.9) 0.384

31–50 11 (7.1) 76 (48.7) 69 (44.2)

Older than 51 10 (14.5) 35 (50.7) 24 (34.8)

Region West bank 28 (10) 158 (56.5) 94 (33.6) 0.001

Jerusalem 12 (8.4) 55 (38.5) 76 (53.1)

Area of living City 28 (12) 97 (44.7) 94 (43.3) 0.059

Camp 0 (0) 7 (46.7) 8 (53.3)

Village 14 (7.3) 109 (57.1) 68 (35.6)

Education High school or less 18 (16.5) 71 (65.1) 20 (18.3) 0.001

Diploma 2 (5.1) 26 (66.7) 11 (28.2)

Bachelor’s 17 (7.1) 106 (44) 118 (49)

Masters or PhD 3 (8.8) 10 (29.4) 21 (61.8)

(Continued)
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others (p-value= 0.004), and participants with unemployment also had less GKL than employed participants (p-value 
<0.001). Participants with AKL were significantly more likely to be practicing self-medication (70%, P-value<0.001) 
than participants with PKL (45%) or GKL (52.4). Participants who lived in Jerusalem (53.1%) showed a GKL level than 
those who lived in the West Bank (33.6%, p-value=0.001).

Behavioral Patterns Concerning Self-Medication with Antibiotics
As shown in Table 4, of the 423 participants, 91.3% (n= 386) used antibiotics, and 60.5% (n= 256) used antibiotics 
without a prescription. Moreover, 386 participants (44.1%, n=113) self-medicated at least once, (36.3%, n=93) 2–3 times 
and (19.5%, n=50) more than three times, during the past year.

The primary source of antibiotics reported by participants was community pharmacies (87.1%, n=223), whereas 
(14.1%, n=36) received antibiotics from family and friends, and the rest had leftover antibiotics from previous infections 
and other sources. Furthermore, (44.1%, n=113) consulted the community pharmacist for the antibiotic dose. (Table 4)

The participant exhibited different behaviors and actions to improve the therapy outcome while practicing SM, 
including dosage adjustment, medication change, or adding other medications. For example, (32.8%, n=84) changed the 
dose, (23.4%, n=60) switched to another antibiotic, (17.6%, n=45) used one to three antibiotics during the treatment, and 
(27.3%, n=70) had duplication of therapy with the same antibiotics with different trade names (Table 4). The causes of 
these changes are illustrated in Figure 1.

Convenience, cost-saving, and lack of trust in prescribers were the reasons participants reported SM behavior (45.3%, 
10.2%, and 3.2%, respectively). However, (41%, n=105) of respondents reported other reasons such as recurrence of 
illness or having enough knowledge about antibiotics as they were health care professionals. Most participants used their 
experiences (50%, n=128) or followed pharmacist’s recommendations (45.3%, n=116) for SM. Furthermore, (44.1%, n= 

Table 3 (Continued). 

Independent Variable IPKL n (%) IAKL n (%) IGKL n (%) IP value

Educational Background (Faculty) Health profession 2 (1.9) 39 (27.1) 76 (71) 0.001

Science 8 (10.4) 42 (54.5) 27 (35.1)

Education & literature 13 (11.3) 60 (52.2) 42 (36.5)

Employment Yes, in the medical field 2 (3) 11 (16.7) 53 (80.3) 0.001

Yes, not in the medical field 14 (9) 85 (54.8) 56 (36.1)

No 21 (13.6) 86 (55.8) 47 (30.5)

Retired or other 3 (6.3) 31 (64.6) 14 (29.2)

Monthly allowance ≤1400 NIS 6 (26.1) 11 (47.8) 6 (26.1) 0.004

1401 to 3000 NIS 6 (7.4) 41 (50.6) 34 (42)

3001 to 5000 NIS 3 (3.1) 52 (53.6) 42 (43.3)

>5000 NIS 6 (7) 34 (39.5) 46 (53.5)

Type of insurance Governmental 25 (8.6) 147 (49.3) 126 (42.3) 0.042

Private 6 (13.3) 18 (40) 21 (46.7)

Agency 2 (40) 3 (60) 0 (0)

None 7 (9.3) 45 (60) 23 (30.7)

Prior SM Yes 18 (45) 149 (70) 89 (52.4) <0.001

Abbreviations: PKL, Poor knowledge, AKL, acceptable knowledge, GKL, good knowledge, NIS, shekel.
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Table 4 Participants’ Self-Medication Behaviors (N= 256)

Self-Medication Behavior n (%)

Did you ever change the dosage of antibiotics deliberately during the course of self- 
treatment?

Yes 84 (32.8)

Did you ever switch antibiotics during the course of self-treatment? Yes 60 (23.4)

How many times did you treat yourself with antibiotics in the past year? Once 113 (44.1)

2–3 times 93 (36.3)

>3 times 50 (19.5)

What was (were) your reason (s) for self-medication with antibiotics? Cost saving 26 (10.2)

Convenience 116 (45.3)

Lack of trust in prescribing 

doctor

9 (3.5)

Other 105 (41)

Your choice of taking an antibiotic depends on or is recommended by? Community pharmacists 116 (45.3)

Family members/ friends opinion 37 (14.5)

My own experience 128 (50)

People from social media 3 (1.2)

Previous doctor’s prescription 63 (24.6)

What did you consider when selecting antibiotics? Type of antibiotic 150 (58.6)

Price of antibiotic 41 (16)

Brand of antibiotic 32 (12.5)

Adverse reactions or allergies 44 (17.2)

Indications for use 133 (52)

Others 11 (4.3)

Where did you usually obtain antibiotics for self-medication? Community Pharmacies 223 (87.1)

Family and friends 36 (14.1)

Leftover from the previous 
prescription

18 (7)

Other 10 (3.9

How did you know the dose of antibiotic you should take? By checking the package insert 53 (20.7)

By consulting a doctor 20 (7.8)

By consulting a pharmacist 113 (44.1)

By consulting family members/ 

friends

10 (3.9)

From the internet 4 (1.6)

From my previous experience 5 (2)

By guessing by myself 51 (19.9)

(Continued)
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113) relied on the community pharmacist to determine the dose, and (20.7%, n= 53) used the package insert, whereas 
(19.9%, n=51) guessed the dose (Table 4). Amoxicillin/clavulanic acid combination, fusidic acid, and macrolides were 
the most used in antibiotic self-medication, as illustrated in Figure 2.

Upper respiratory tract symptoms, aches, and pains were the most common reported chief complaint for antibiotics 
SM, such as Sore throat (59.4%, n= 152), aches and pains (32%, n=82), nasal congestion (23.8, n=61), and cough 
(21.1%, n=54) (Figure 3).

Table 4 (Continued). 

Self-Medication Behavior n (%)

How many different antibiotics did you take maximally during a single illness during 
the course of self-treatment?

One 195 (76.2)

1–3 45 (17.6)

More than 3 16 (6.3)

Have you ever found out that you had taken the same antibiotics with different names at the same time during the 
course of self-treatment?

70 (27.3)

When did you normally stop taking antibiotics during the course of self-treatment? After a few days, regardless of 

the outcomes

18 (7)

After symptoms disappeared 101 (39.5)

A few days after the recovery 51 (19.9)

After antibiotics ran out 61 (23.8)

At the completion of the course 82 (32)

After consulting a doctor/ 

pharmacist

18 (7)

Have you ever had any adverse reaction when you took antibiotics for self-medication? 64 (25)

*AB: Antibiotic, ** Drug insufficiency: In complete course. 
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Figure 1 Causes to change antibiotics type or dose during the course of self-treatment.
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While exercising the provider’s judgment, patients managed their therapy by deciding when to discontinue anti-
biotics; for example, (39.5%, n=101) of participants stopped taking antibiotics once the symptoms disappeared, (25%, 
n=64) experienced adverse reactions, and (21.7% n=23) of them discontinue antibiotics after believing that they had an 
adverse drug reaction. (Figure 4)

Attitudes and Perceptions of Self-Medication with Antibiotics
About half of the SM population (49.2%, n= 127) thought that SM with antibiotics was not an acceptable practice, 
whether by consulting a pharmacist or recommendations from surrounding people. Concurrently (49.2%, n= 126) think it 
is acceptable, and a very small portion (1.2%, n=3) think it is a good practice. In addition, more than half of the 
respondents (51.6%, n=132) reported that they cannot self-treat themselves with antibiotics, (42.6%, n=109) were not 
sure and (5.9%, n= 15) answered that they can self-treat themselves with antibiotics.
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Figure 2 Antibiotics used for self-medication.
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Figure 3 Complaints for SM with antibiotics. (N=256).
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Association Between Self-Medication and Demographic Data
Table 5 shows the significant associations between self-medication with antibiotics and age, living area (city, camp, or 
village), and the region where respondents live (West Bank or Jerusalem). Participants who lived in Jerusalem (34.3%, 
n=49) were significantly less likely to be self-treated with antibiotics compared to the West bank residents (74.3%, 

*AB: Antibiotic.
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Figure 4 Participants practice toward adverse reactions of the SM antibiotics. N=64.

Table 5 Risk Factors for Participants’ Self-Medication

Demographic Characteristic Self-Medication No Self-Medication p-value

Sex
Male 112 (62.9) 66 (37.1) 0.389
Female 144 (58.8) 101 (41.2)

Age
18–30 105 (53.0) 93 (47) < 0.001
31–50 116 (74.4) 40 (25.6)
Older than 50 35 (50.7) 34 (49.3)

Area of living
City 100 (46.1) 117 (53.9) < 0.001
Camp 8 (53.3) 7 (46.7)
Village 148 (77.5) 43 (22.5)

Region
West Bank 208 (74.3) 72 (25.7) < 0.001
Jerusalem 48 (33.6) 95 (66.4)

Education
High School or less 70 (64.2) 39 (35.8) 0.481
Diploma 25 (64.1) 14 (35.9)

Bachelor’s 144 (59.8) 97 (40.2)

Masters or PhD 17 (50) 17 (50)

(Continued)
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n=208, P-value <0.001). Village dwellers (77.5%,n=148) were significantly more likely to practice the SM than city and 
camp dwellers (46.5%,n=101; 53.3%, n= respectively, P-value < 0.001). Moreover, participants aged between 31–50 
years were significantly more likely to be self-medicated than those under 30 and above 51 years (53.5%, 50.7%, 
respectively, P-value <0.001). The rest of the associations between demographic data and SM with antibiotics did not 
show any statistically significant association.

Discussion
This study explored the SM of antibiotics in Palestine and highlighted the inappropriate practices associated with this 
behavior to increase awareness and prevent antibiotic abuse, overuse, and misuse. The finding of this study is alarming 
and can be harmful when medications are used without healthcare provider recommendations or supervision. The 
majority of participants used SM antibiotics in their life, reflecting the widespread use of antibiotics in Palestine.10,23,24

The practice of SM with antibiotics is based on the assumed knowledge that they are safe, effective, low cost, and 
readily available at community pharmacies without a prescription, even though this practice is prohibited by law. In this 
study, most participants have AKL about antibiotic indications, use, and side effects; however, two-thirds of AKL 
practiced SM antibiotics. In addition, approximately half of the respondents manifested PKL or GKL.

The results in the study are very similar to regional studies in Saudi Arabia and Jordan.25,26 More than half of the 
participants in our research self-medicated with antibiotics; similar results were found in a study done in Saudi Arabia.26 

Furthermore, most respondents who self-medicate were between the ages of 31–50, consistent with a study done in 
Jordan with almost similar results.25 The SM is due to the fragile health care systems, lack of awareness of the adverse 
outcomes of such practices, and lack of adherence and enforcement to pharmacy practice laws in Palestine. The 
pharmacy practice law is loosely applied in Palestine due to political and economic instability.17,24 The practice of 
SM in Jerusalem was much less than on the west bank because of the strictly applied law in Jerusalem. Approximately 
half of Jerusalem respondents showed GKL; this can be attributed to the availability of medical information in clinics and 
medical centers in Jerusalem, as brochures are available at the center and posters for the patients to read, unlike in the 

Table 5 (Continued). 

Demographic Characteristic Self-Medication No Self-Medication p-value

Educational Background
Health Professions 56 (52.3) 51 (47.7) 0.149
Science 45 (58.4) 32 (41.6)

Education & Literature 75 (65.2) 40 (34.8)

Employment
In the medical field 35 (53) 31 (47) 0.346
Not in the medical field 101 (65.25) 54 (34.8)

Unemployed 93 (60.4) 61 (39.6)

Retired or Other 27 (56.3) 21 (43.8)

Monthly Allowance
Less than 1400 NIS 15 (65.2) 8 (34.8) 0.064
1401 to 3000 NIS 57 (70.4) 24 (29.6)

3001 to 5000 NIS 70 (72.2) 27 (27.8)
More than 5000 NIS 47 (54.7) 39 (45.3)

Type of Insurance
Government 174 (58.4) 124 (41.6) 0.098
Private 30 (66.7) 15 (33.3)
Agency 1 (20) 4 (80)

None 51 (68) 24 (32)

Abbreviation: NIS, Shekel.
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West Bank centers. Furthermore, education level has a significant effect on the level of knowledge. Respondents with 
higher attainment levels are more likely to have GKL, consistent with a study done among community residents and 
undergraduate students in Northwest Nigeria.27

There was a clear association between participants’ socioeconomic status and antimicrobial knowledge levels. In the 
study, participants with higher monthly income were more likely to have GKL, consistent with results in an Indonesian 
study.28 At the same time, practicing self-medication or taking antibiotics without a prescription was not associated with 
participants’ income, even though low-income patients are expected to practice SM due to income limitations and to save 
doctors’ consultation fees.17 Also, city dwellers did not practice SM as much as people living in a village. A similar result 
was found in Lithuania, where people in rural areas self-medicated more than those in urban areas due to the availability and 
accessibility of city health care centers. In contrast, it is more convenient for rural individuals to buy antibiotics.

The practice of SM was very similar across participants, regardless of their specialty or educational background. In 
the study, more than half of the respondents with health professional backgrounds practiced SM even though more than 
three-quarters of participants with a health career background have shown GKL and are aware of the complications and 
risks associated with this practice. This finding is consistent with other studies in Jordan, Ethiopia, and China, where 
more than half of participants who work in the medical field self-medicate with antibiotics and have good knowledge and 
health educational background.29–31

Although they may correctly treat themselves, compared to other individuals who do not have the same medical 
background, this is still an improper practice. This result was expected and could be attributed to the information they got 
during their education and various courses related to this topic. However, GKL does not mean appropriate use of 
antibiotics; patient assessment, symptoms, resistance patterns, and laboratory findings are essential before prescribing 
antibiotics; even infection disease specialist has challenges in treating infections. Participants with a nonmedical back-
ground may treat themselves with any antibiotic they find convenient to alleviate their symptoms, but when a person with 
a medical background practices self-medication, it is more probable that they will use the appropriate medication.10,32

Most participants were aware that antibiotics were used for bacterial infections. Moreover, more than half of the 
participants knew that antibiotics are not used for viral infections. Although more than half of the participants have good 
knowledge about antibiotics, they have previously treated themselves with antibiotics without acquiring a doctor’s 
prescription. Hence, even though they know the risks, they still practice self-medication. This is consistent with 
a study conducted among University Students in Southern China, as the self-medicated group had better knowledge 
than those who did not self-medicate.22

Antibiotic misuse and demand are expected to increase during the influenza season due to symptom severity and the 
need for rapid treatment. Therefore during the flu season, the role of healthcare providers and institutions is to provide 
educational tools and resources for infection prevention, management, and treatments. Furthermore, set the patient 
expectations before getting respiratory infections that antibiotics are ineffective for viral infections such as influenza, and 
inappropriate use is associated with adverse effects, increased cost, and can lead to resistance. Also, health institutions 
should provide educational tools such as posters, displays, and brochures on the appropriate use of antibiotics when 
indicated and prescribed by a health care provider. In this study, one-third of the participants believed that antibiotics are 
used to treat influenza, and more than one-quarter stop using antibiotics when they feel better without completing the 
course of treatment. This finding was consistent with a study conducted in Kuwait.33 Many people think the infection is 
gone once they feel better, leading to more significant problems with bacterial resistance.34,35

The main complaints respondents have used antibiotics as SM for were cough, sore throat, and nasal congestion, with 
percentages of 12.8, 35.9, and 14.4, respectively. Upper respiratory tract infections majorly cause doctor or emergency 
room visits, whereas most acute respiratory tract infections are viral and self-limiting. Symptomatic management with 
decongestants, antipyretics, and cough suppressants can be sufficient if needed. However, if symptoms persist, proper 
tests are required to determine the infection’s origin.36 Community pharmacists play a major in assessing patients’ 
symptoms if they qualify for symptomatic management and self-treatment with over-The-counter medications or if 
a physician referral is needed for further assessment. For example, assessing cough, the duration, severity, and 
characteristics are essential to determining and narrowing the list of probable diagnoses. It can be of viral origin, 
where no antibiotic is needed.37 A virus predominantly causes sore throat; if the antibiotic is taken in such cases, it may 
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do more harm than good. In case of suspected bacterial pharyngitis caused by GABHS (group A beta-hemolytic 
streptococcal infection), patients should be referred to a physician for further testing and assessment.

Participants in the study relied upon their experience treating previous infections and on the community pharmacists 
for antimicrobial agent selection. The pharmacist can play a vital role in patient assessment and education on appropriate 
antibiotic use and may offer other treatment options, especially when a viral infection is suspected. Furthermore, the 
ministry of health needs to provide further education on miss use of antimicrobial agents and develop antimicrobial 
stewardship for community pharmacies and outpatient clinics. This behavior by some community pharmacies is 
forbidden by pharmacy practice law; however, patient satisfaction, customer maintenance, and competition influence 
the pharmacist to commit such actions by dispensing antibiotics without a prescription and unintentionally supporting 
self-medication.38

Relying on past treatment for SM is a significant problem because many symptoms overlap among different 
diagnoses. In this study, 50 participants depended on their experience when choosing an antibiotic. A similar finding 
in a study in Mozambique, where many participants used antibiotics based on their experience or a relative’s favorite 
antibiotic;39 even though their symptoms may be caused by a viral infection.40

Furthermore, 84 participants changed the dosage of antibiotics during the SM treatment course. Participant decisions 
on treatment duration and completing treatment were based on symptom improvement, believing that their infection is 
resolved, even though the bacteria is not entirely eradicated.34,35,41 When choosing the antibiotic for SM, most 
participants consider the type of antibiotics; this type of practice leads to resistance. For example, a European study 
showed that high-consuming countries of antibiotics had a higher resistance rate because they moved to use broader 
spectrum antibiotics.5 Amoxicillin/Clavulanic acid and Fusidic Acid are the most commonly used antibiotics for self- 
medication; this indicates that these two antibiotics are easily accessed in the community and most widely known among 
the people, which makes them the most convenient and trusted antibiotics to purchase, according to the WHO, 
Amoxicillin/Clavulanic Acid is the most commonly used antibiotic worldwide as well.42

The most prominent reason for SM in the study was convenience, and easy access makes the community pharmacy 
the primary source of antibiotics. Consistent with a study done among university students at the Malaysian National 
Defence University,43 many people may find it time-consuming and inconvenient to go to the clinic to get an antibiotic 
prescription when they can get it quickly from a community pharmacy. Other studies in other parts of the world, such as 
Malaysia, Saudi Arabia, Yemen, and Uzbekistan, have also demonstrated that community pharmacy is a major factor in 
SM.43,44 Furthermore, the community pharmacist was consulted for dose determination; such practices and interventions 
in making recommendations and dosage adjustment of antimicrobial are out of the scope of practice for a pharmacist in 
Palestine, not supported by pharmacy practice laws, and are unethical. However, from the patient perspective, it is an 
acceptable practice when a healthcare professional contributes to it; according to a poll done in the USA, pharmacists are 
the third most trusted healthcare professionals.45

This multicenter study included participants from different areas in Palestine with diverse socioeconomic and 
educational backgrounds with a sample representing the population in Palestine; therefore, the result from this study 
can serve as the groundwork to adapt roles and regulations to control this SM antimicrobial pandemic. However, one 
limitation that could affect the study’s result was the time the study was conducted. It was conducted during the COVID- 
19 pandemic, where self-medication with antimicrobial agents was relatively high due to the uncertainty of severe acute 
respiratory syndrome coronavirus 2 treatment. In addition, recall bias is also a limitation, as the data in this study 
depended on the recall capability of participants.

The finding of this study about SM is alarming, requiring actions at the national level. Medication management and 
appropriate use of medications, especially antimicrobial agents, requiring a national health initiative programs that 
promote awareness and knowledge and educate populations to ensure safety and prevent such inappropriate practices. 
Furthermore, an antimicrobial stewardship program should be adapted to ensure appropriate prescribing by physicians 
and dispensing by pharmacists according to clinical guidelines and evidence-based medical practice.
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Conclusion
Self-medication is common practice in Palestine regardless of educational, health profession background, or socio-
economic status. Self-medication with antibiotics is a cascade of inappropriate steps in disease management, starting with 
inappropriate prescribing, indication, dosage, and duration, leading to adverse health outcomes and increasing health care 
costs. Community pharmacies were the primary source of antimicrobial agents due to their accessibility and convenience. 
Ministry of health, healthcare institutions, and community activists must step up their responsibility to adopt laws and 
regulations through a nationwide program to increase awareness and provide education to manage and control inap-
propriate self-medication with antibiotics. Future research is necessary to evaluate the significance and causes of self- 
medication trends among different societal categories to implement appropriate legislation to stop this detrimental 
tendency.
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