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Objectives. Antibiotic resistance is a growing global concern, 
often driven by inappropriate antibiotic use for viral upper res-
piratory tract infections (URTIs) in children. This study assessed 
parental knowledge, attitudes, and practices (KAP) toward anti-
biotic use and identified influencing factors.
Study Design. Multi-country, cross-sectional, web-based study.
Methods. From July 2023 to June 2024, adults aged 21-62 years 
from 9 Arab countries completed a validated online question-
naire. Data were analyzed using descriptive statistics and logistic 
regression.

Results. Of 2,172 participants from 9 Arab-speaking countries, 
most were highly educated with healthcare backgrounds. While 
physicians were the main information source, misconceptions 
persisted-especially regarding antibiotic use for fever and ear-
aches. Higher income and medical training were protective fac-
tors. Self-medication was common despite good knowledge.
Conclusion. Parental misconceptions regarding antibiotics in 
pediatric URTIs remain prevalent. Educational interventions and 
regulatory strategies are essential to improve antibiotic steward-
ship in Arab countries..
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Summary

Introduction
Upper respiratory tract infections (URTIs) are 
prevalent in children and a major cause of pediatric 
clinic visits [1, 2]. Children in Germany, for instance, 
experience an average of 3.4 episodes of the common 
cold annually during infancy, 2.3 in preschoolers, and 
1.1 in school-aged children  [3]. URTIs are primarily 
viral [4-6], making antibiotic treatment ineffective [4, 
7]. Antibiotics do not reduce URTI complications 
significantly  [8]. Despite this, unnecessary antibiotic 
use remains high due to both overprescription and self-
medication by parents [9-12].
Antimicrobial resistance (AMR) occurs when 
microorganisms evolve to resist antibiotics, reducing 
their efficacy  [13, 14]. Antibiotics have been vital in 
treating bacterial infections since the 20th century, but 
bacterial resistance emerged in the late 20th century, 
particularly in intensive care units, where it contributes 
to numerous deaths annually [15]. Misuse and overuse 
of antibiotics are significant contributors to the rise of 
AMR  [16-18]. AMR is now one of the top ten global 
health threats [19]. In 2019, AMR-related deaths totaled 
4.95 million, with 1.27 million directly attributed to 

bacterial resistance [20, 21]. It also imposes a substantial 
economic burden, raising healthcare costs, affecting 
international trade, and reducing productivity. Without 
intervention, AMR could cost the global economy 
100 trillion USD by 2050  [21]. The WHO has urged 
researchers to prioritize AMR in their work  [22]. 
Although new antibiotics offer hope, their effectiveness 
will be limited without curbing antibiotic misuse  [23]. 
Strict guidelines are essential to prevent misuse and 
the spread of resistance in healthcare and community 
settings [14].
Parents often misunderstand the indications for and 
proper use of antibiotics [24-26]. These misconceptions 
contribute to the spread of antibiotic resistance [16-18]. 
Parental knowledge and attitudes significantly impact 
antibiotic prescribing, as physician decisions are often 
influenced by the desire for parental satisfaction [27]. 
If parents expect antibiotics to improve their child’s 
condition, they may pressure doctors for prescriptions, 
leading to overuse  [28]. While numerous studies 
have assessed the knowledge, attitudes, and practices 
(KAP) regarding antibiotic use in treating URTIs in 
children, there remains a gap in qualitative research, 
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particularly in some countries  [29]. High-quality 
studies are needed to identify the issues parents face 
in managing URTIs.
This study aims to assess the KAP of adults aged 21-
62 years regarding antibiotic use for URTIs in children 
and identify factors contributing to antibiotic overuse. 
It also explores the common misconceptions and 
beliefs surrounding antibiotic use and examines how 
socioeconomic and cultural factors influence overuse.

Methods

Study Design and Setting
This multi-country cross-sectional study was conducted 
across all 22 Arab-speaking countries (including Algeria, 
Bahrain, Comoros, Djibouti, Egypt, Iraq, Jordan, 
Kuwait, Lebanon, Libya, Mauritania, Morocco, Oman, 
Palestine, Qatar, Saudi Arabia, Somalia, Sudan, Syria, 
Tunisia, the United Arab Emirates, and Yemen) between 
23 July 2023 and 05 June 2024. The questionnaire 
was distributed electronically across the Middle East 
and North Africa (MENA) region to ensure a broad 
representation of the Arab population. 
The aim was to estimate public knowledge, attitudes, 
and practices (KAP) regarding the use of antibiotics in 
children with upper respiratory tract infections (URTIs). 
Given the online nature of the study, participants were 
recruited using a convenience and snowball sampling 
strategy. The questionnaire was developed using Google 
Forms and distributed via social media platforms (such 
as WhatsApp, Facebook, and LinkedIn) and professional 
networks. The invitation included a brief cover letter 
explaining the study’s objectives, the voluntary nature 
of participation, and a statement ensuring anonymity 
and data confidentiality. To ensure a wider reach across 
most of Arab countries, collaborators in different regions 
helped disseminate the link within their respective local 
communities and networks.

Clinical Trial Registration
As this was a non-interventional, observational study, 
clinical trial registration was not applicable.

Study Population
The study population consisted of adults in Arab 
speaking countries aged 21 to 62 years who were 
admitted on a random basis. Estimating the target 
population of adults aged 21 to 62 years across 
Arabic-speaking countries is a complex endeavor, 
necessitating a rigorous approach to derive a reliable 
estimate. According to recent demographic estimates, 
the total population of the Arab-speaking countries in 
2022 is approximately 464 million individuals  [30]. 
Based on the age distribution data, it is projected that 
adults within the 21 to 62-year age range constitute 
roughly 45% of this total population [46]. This leads to 
an estimated population of approximately 208 million 
adults within this specific age group. 

Eligibility Criteria
Inclusion criteria:
•	 Adults aged 21 to 62 years residing in Arabic-

speaking countries.
•	 Able to read and understand Arabic.
•	 Provided e-informed consent by agreeing to a 

mandatory consent statement at the beginning of the 
online questionnaire.

•	 From either medical or non-medical educational/
professional backgrounds.

Exclusion criteria:
•	 Individuals younger than 21 or older than 62 years 

(to ensure a working-age adult sample and minimize 
age-related bias).

•	 Participants residing outside the targeted Arab 
countries.

•	 Individuals who did not provide informed consent.
•	 Incomplete survey submissions.

Participant Selection and Screening
To maintain scientific rigor in a virtual environment, 
the online questionnaire employed an automated 
screening mechanism using survey skip logic. This 
“digital gatekeeping” ensured that the inclusion and 
exclusion criteria were strictly enforced from the outset; 
participants were required to complete mandatory 
fields regarding their age, country of residence, and 
informed consent. Any individual falling outside the 
specified age range of 21-62 years, residing outside 
the Arab countries, or declining to provide informed 
consent was immediately redirected, and their session 
was terminated. This systematic filtering process, which 
also automatically excluded incomplete submissions, 
ensured that all analyzed responses met the predefined 
study protocol without the need for person-to-person 
selection.

Sample Size Calculation
Hypothesis 1: Sample Size for a Defined Population
To determine the appropriate sample size for a known 
target population of approximately 208 million 
individuals, we used Cochran’s formula with a finite 
population correction (FPC) [50]. A confidence level of 
95% was selected, corresponding to a Z-score of 1.96, 
with a margin of error of ± 5% and an estimated response 
proportion (P) of 0.5, which maximizes variability. After 
applying the finite population correction to adjust for the 
large but finite population size, the resulting minimum 
required sample size was approximately 384 individuals.
Hypothesis 2: Sample Size for an Indeterminate 
(Infinite) Population
In scenarios where the population size is unknown or 
considered infinite, Cochran’s standard sample size 
formula without the finite population correction is 
applied  [50]. Using the same confidence level (95%), 
margin of error (± 5%), and estimated proportion (P 
= 0.5), the calculated minimum sample size was also 
approximately 384 individuals. This consistency supports 
the adequacy of the calculated sample size under both 
known and indeterminate population assumptions.
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Minimizing Bias in Data Collection
Given the potential for bias in self-administered online 
surveys and the public health importance of antibiotic 
misuse, a standard confidence level of 95% was adopted 
in accordance with common practice in cross-sectional 
public health research. To further address potential 
response bias, incomplete questionnaires, and variability 
in response quality, the calculated minimum sample 
size was doubled, yielding a final target sample size of 
approximately 768 participants. Increasing the sample 
size beyond the minimum requirement was intended to 
enhance representativeness, improve statistical power, 
and increase the precision of estimates within a large 
and heterogeneous population across multiple countries.

Study Procedures
Participants were recruited through a public online 
campaign using Google Forms. The survey link was 
disseminated via social media platforms (Facebook, 
WhatsApp, and Twitter), parenting groups, university 
networks, and healthcare-related online communities 
across the Arab countries. No financial incentives were 
offered. To reduce selection bias, the link remained open 
for 5 months and was shared periodically across diverse 
community groups. 
The questionnaire used in this study was adapted from 
a previously validated tool developed by Panagakou et 
al. (2011) for a similar cross-sectional study conducted 
in Greece  [31]. The adapted version was translated 
into Arabic and subsequently validated by Zyoud et al. 
(2015) in a Palestinian population to ensure linguistic 
and contextual appropriateness  [33]. It consisted of 
structured items covering sociodemographic, knowledge, 
attitudes, and practices related to antibiotic use and 
resistance in pediatric URTIs. Participants were asked if 
they had a child who had previously suffered from upper 
respiratory tract infections (URTIs) to assess their prior 
experience and subsequent behavior regarding antibiotic 
use. This variable refers to the history of infection rather 
than a diagnosis at the time of participation.

Data Analysis
Data were entered using Microsoft® Excel and analyzed 
with Stata 14.2 (Stata Corp LP, College Station, TX, 
USA). Descriptive statistics were reported as means 
± standard deviations for continuous variables and 
frequencies (percentages) for categorical variables. Chi-
square tests assessed associations between categorical 
variables. Stepwise logistic regression analysis was 
conducted to estimate odds ratios (ORs) and 95% 
confidence intervals (CIs) for predictors of incorrect 
responses to questions such as “Are antibiotics the first-
line treatment for URTIs in children?” Independent 
variables included age, sex, urban/rural residence, 
education, income, health insurance status, medical 
field affiliation, parenthood, and healthcare access. A 
p-value < 0.05 was considered statistically significant. 
All independent variables, including socio-demographic 
data (such as age, gender, educational level, and income) 
and professional background, were self-reported by the 

participants using the structured online questionnaire.
Although stepwise models have limitations such as 
potential overfitting, its use was appropriate in this 
hypothesis-generating context and allowed identification 
of the strongest predictors. The results are interpreted 
cautiously, and future studies should validate these 
findings using theory-driven models.
Given the heterogeneity of the participating Arab 
countries in terms of culture, healthcare access, 
and insurance systems, we examined country-level 
differences by introducing country dummy variables 
during preliminary regression testing. However, 
these variables did not materially change the effect 
sizes or significance of the main predictors and were 
therefore excluded from the final parsimonious model. 
Nonetheless, country-level distributions are reported, 
and interpretation acknowledges contextual variability.

Data Handling
All data were entered as recorded, without alteration. 
Each entry was double-checked against the original 
questionnaire to resolve discrepancies. The original 
unedited data were preserved to ensure integrity. Coding, 
entry, and analysis were performed by the research 
team to ensure data fidelity and reproducibility. Ethical 
approval was obtained prior to data collection.

Results

Demographic Characteristics
A total of 2,172 adults from Egypt, Jordan, Yemen, Iraq, 
Saudi Arabia, Kuwait, Morocco, Palestine, and Sudan 
completed the survey. The mean age was 31 ± 9 years 
(range: 21-62). Most participants resided in urban areas 
(78.91%), held university-level education (79.97%), 
and reported moderate family income (77.90%). More 
than half (53.18%) had a background in healthcare. 
Approximately 35.05% lacked health insurance, 14.96% 
reported poor access to healthcare, and 41.90% had 
children (Tab. I). Although the required sample size was 
768, the actual collected data reached 2,172 thereby 
substantially increasing the statistical power of the study.
Participants were classified into six groups (Tab. II) 
based on combined family income and healthcare-
related education or employment: (Group 0) Low family 
income level and no working or studying in a medical 
field, (Group 1) Low family income level and working 
or studying in a medical field, (Group 2) Moderate 
family income level and no working or studying in a 
medical field, (Group 3) Moderate family income level 
and working or studying in a medical field, (Group 4) 
High family income level and no working or studying in 
a medical field, (Group 5) High family income level and 
working or studying in a medical field.

General Knowledge
The primary source of antibiotic-related information 
was physicians (67.68%), followed by pharmacists 
(17.36%), with similar patterns across groups (Tab. III).
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When asked whether antibiotics are the first-line 
treatment for pediatric upper respiratory tract infections 
(URTIs), 66.62% answered correctly (i.e. disagreed). 

Group-level differences were statistically significant 
(p<0.001), with the highest accuracy in participants with 
both high income and medical knowledge (Group  4: 
92.50%; Group 5: 92.68%) and the lowest in Group 
0 (51.72%). Respondents with medical backgrounds 
more accurately identified antibiotics from a drug list 
(p<0.001). Misidentification was more common among 
participants without medical training (Fig. 1). 
A large majority (87.06%) acknowledged the potential 
side effects of antibiotics. Additionally, 69.61% 
disagreed with initiating antibiotics solely due to 
high fever, with significant differences across groups 
(p=0.010) (Tab. IV).
The most commonly cited risks were antibiotic 
resistance (75.37%) and weakened immunity (74.49%). 
Group 5 showed the highest awareness of resistance 
risk (92.68%). About 74.35% recognized that most 
respiratory infections are viral in origin and do not 
require antibiotics (Tab. V).
Logistic regression identified high income (OR=0.15, 
95% CI: 0.09-0.25), university education (OR=0.66, 
95% CI: 0.53-0.83), and medical training (OR=0.72, 
95% CI: 0.60-0.87) as protective factors against the 
misconception that antibiotics are the first treatment 
for URTIs (Tab. VI). Age, sex, and parenthood were not 
significant predictors (p>0.06).
Similarly, predictors of awareness about antibiotic 
resistance included high income (OR = 0.44, 95% CI: 
0.29-0.67) and medical background (OR = 0.68, 95% 
CI: 0.56-0.83). Other variables were not statistically 
significant and were excluded from the final model 
(Tab. VII).

Attitudes
Regarding symptoms, 39.81% of respondents reported 
fever and 34.07% reported earache in children as reasons 
to use antibiotics, often exceeding 70% usage in these 
cases (Tab. VIII).
Pediatricians were consulted for fever (73.02%) and 
earache (68.28%). When asked what medications 
they expected for pediatric URTIs, 78.59% expected 
analgesics/antipyretics, 51.93% antitussives, and 
49.82% antibiotics (Fig. 2). 
Antibiotics were sometimes used by self-administration 
for reasons such as prior prescriptions (57.69%), 
pharmacist recommendations (33.66%), perceived mild 
illness (29.42%), time/cost barriers (27.39%), and non-

Tab. I. Demographic profile (n = 2,172).

Characteristics % N
Female 79.93% 1,736
Age
Mean ± s.d.
range (min-max)

30.97 ± 8.88
21-62

Habitants of Town 78.91% 1,714
Country
Jordan
Yemen
Egypt
Iraq
Sudan
Palestine
Kuwait
Morocco
Saudi Arabia

23.11% 
20.86% 
18.37% 
17.82% 
13.77% 
2.49% 
1.7% 

0.97% 
0.92%

502
453
399
387
299
54
37
21
20

Educational status
Postgraduate education
High school
University stage

13.90% 
6.12% 
79.97% 

302
133

1,737
Family income level
High
Moderate 
Low

9.35% 
77.90% 
12.75% 

203
1,692
277

Insured (Government health 
insurance or Private health insurance)

64.96% 1,411

Access to health care system 
(medium-very good) 

85.04% 1,847

Work or study in medical field 53.18% 1,155
Children 41.90% 910
Having a child that suffered from 
URTIs (i.e. colds, ear, asthma, etc.)

6.72% 146

Tab. II. Distribution of subjects interviewed in the six groups.

Groups N %
Group 0 116 5.34
Group 1 161 7.41
Group 2 821 37.80
Group 3 871 40.10
Group 4 80 3.68
Group 5 123 5.66

Tab. III. Percentage of respondents reporting their primary source of information on the appropriate use of antibiotics, overall and by group.

Physician Pharmacist
Radio, Television 

and internet

Scientific 
newspaper and 

magazine
Others

Relatives and 
friends

Group 0 62.07 16.38 10.34 2.59 2.59 6.03
Group 1 62.73 12.42 6.21 7.45 8.70 2.48
Group 2 62.36 23.02 5.72 3.29 1.71 3.90
Group 3 72.33 14.70 3.79 3.79 3.21 2.18
Group 4 73.75 13.75 7.50 0.00 5.00 0.00
Group 5 78.05 8.13 11.38 0.81 1.63 0.00
All 67.68 17.36 5.62 3.50 2.99 2.85
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professional advice (7.32%) (Tab. IX).
A total of 84.53% agreed that antibiotics are often 
overused, with significant group differences (p < 0.001) 
(Tab. X).

Practices
Approximately 42.03% of participants consistently 
asked pediatricians whether antibiotics were needed 
before administration. Only 21.69% expressed 
opposition to unnecessary prescriptions, with significant 
variation across groups (p<0.001). Over 50% reported 
consistent adherence to the pediatrician’s instructions 
when administering antibiotics (Tab. XI).

Discussion

This study assessed adult knowledge regarding antibiotic 
use for pediatric URTIs across nine Arab countries 
(Jordan, Yemen, Egypt, Iraq, Sudan, Palestine, Kuwait, 
Morocco, Saudi Arabia). The predominantly female 

sample (79.93%) aligns with previous research  [31-
33]. Participants were grouped by socioeconomic and 
educational status to explore impacts on knowledge. 
Physicians were the main information source, consistent 
with earlier findings  [31, 33-39, 42]. Two-thirds 
recognized that antibiotics are not the first-line treatment, 
with the highest awareness among those with higher 
income and medical backgrounds, similar to findings 
from studies conducted in Oman, Greece, Malaysia, Saudi 
Arabia, and Palestine [37]. Awareness of side effects was 
high; 69.61% opposed using antibiotics solely for fever, 
consistent with existing literature  [31, 33, 35, 38, 40]. 
However, a Jordanian study found that over two-thirds 
believed fever warranted antibiotics  [36], and 37% of 
Turkish parents thought viral infections could be treated 
with antibiotics [41]. Regarding risks, 75.37% identified 
antibiotic resistance as a major concern, aligned with 
international reports [31, 33, 35-40]. High education and 
reliance on healthcare professionals likely contribute to 
these positive outcomes.
Attitudes: Despite sound knowledge, many participants 

Fig. 1. Which of the following do you think is an antibiotic? Percentage of correct answer.
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believed antibiotics were necessary for fever (39.81%) 
and earache (34.07%), with over 70% seeking pediatric 
consultation for such symptoms−mirroring findings 
from Oman and Saudi Arabia [42, 43]. Expectations for 
medication during URTI episodes included analgesics/
antipyretics (78.59%), antitussives (51.93%), and 
antibiotics (49.82%). Elbur et al. reported higher 
antibiotic expectations (>50%) but lower for analgesics 
(33%) and antitussives (25.8%)  [43]. Self-medication 
was often influenced by prior prescriptions (57.69%), 
pharmacist recommendations (33.66%), and mild illness 
perception (29.42%), similar to findings from UAE and 
Saudi Arabia studies  [33, 43-45]. Additional reasons 
included time and financial constraints, as well as non-
professional advice. A majority believed antibiotics 
are overused, with significant group differences (G3: 
95.93%; p<0.001), supporting prior findings [31, 35, 43]. 
Higher socioeconomic and educational status correlated 
with reduced self-medication [47-49].
Practices: Only 42.03% regularly questioned the 
necessity of antibiotics, comparable to 30% in 

Greece  [31] but lower than in Cyprus and Jordan  [35, 
36]. Most participants reported adherence to pediatrician 
instructions, reflecting strong trust in healthcare 
providers, with similar adherence rates documented in 
Malaysia, Palestine, and Saudi Arabia [33, 37, 39].
Limitations: Despite the diverse participation from 
various Arab countries, several limitations must be 
acknowledged. First, the study relied on self-reported 
data, which may introduce social desirability bias. 
Additionally, the retrospective nature of questions 
regarding children’s past infections may have led to recall 
bias, potentially affecting the accuracy of participants’ 
responses.
Regarding the methodology, a significant limitation is the 
inability to determine a formal response rate; since the 
survey was distributed via social media using snowball 
sampling, the total number of individuals reached (the 
denominator) remains unknown. Furthermore, while 
the study covered nine countries, the uneven sample 
size distribution and the lack of a uniform denominator 
prevented us from performing reliable comparative 

Fig. 2. participants expectations for Pediatrician-Recommended Treatments for Upper Respiratory Infections: Affirmative Response Per-
centage.
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Tab. IV. Percentage of participants with knowledge regarding upper respiratory tract infections in children, overall and by group.

  Strongly agree/agree Uncertain Disagree/strongly disagree
All children should be given antibiotics when they have a fever (high temperature)
All 27.67 2.72 69.61
Group 0 31.03 0.86 68.11
Group 1 24.85 3.73 71.42
Group 2 29.1 3.78 67.12
Group 3 27.9 2.18 69.92
Group 4 28.75 0 71.25
Group 5 16.26 1.63 69.61
Children with flu symptoms get better faster when they are given antibiotics
All 32.91 2.81 64.28
Group 0 38.79 4.31 56.9
Group 1 32.92 3.1 63.98
Group 2 40.32 2.68 57
Group 3 27.21 2.99 69.8
Group 4 31.25 3.75 65
Group 5 19.51 0 80.49
Respiratory infections re often caused by a virus and do not require antibiotics
All 74.35 4.74 20.91
Group 0 77.59 0.86 21.55
Group 1 81.99 6.21 11.8
Group 2 74.06 4.99 20.95
Group 3 74.51 4.59 20.9
Group 4 65 0 35
Group 5 68.29 8.95 22.76
Antibiotics do not have side effects
All 9.25 3.69 87.06
Group 0 16.38 2.59 81.03
Group 1 12.42 2.49 85.09
Group 2 8.52 3.78 87.7
Group 3 8.96 3.67 87.37
Group 4 7.5 6.25 86.25
Group 5 6.5 4.07 89.43
Excessive use of antibiotics reduces their effectiveness and leads to bacterial resistance
All 77.72 2.76 19.52
Group 0 75 0 25
Group 1 85.72 0.62 13.66
Group 2 79.41 1.71 18.88
Group 3 76.58 3.9 19.52
Group 4 71.25 0 28.75
Group 5 70.73 8.94 20.33
Using antibiotics can prevent complications from upper respiratory infections
All 65.83 6.08 28.09
Group 0 72.41 2.59 25
Group 1 76.4 4.35 19.25
Group 2 65.65 7.92 26.43
Group 3 64.06 4.94 31
Group 4 60 3.75 36.25
Group 5 63.41 8.94 27.64
Scientists will be able to produce antibiotics capable of treating the types of bacteria that are resistant to the 
antibiotics currently available
All 66.58 13.95 19.47
Group 0 69.83 14.66 15.52
Group 1 68.33 18.01 13.66
Group 2 66.86 15.35 17.79
Group 3 65.45 11.6 22.96
Group 4 81.25 13.75 5
Group 5 57.72 15.45 26.83
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analyses between specific nations or regions.
It should also be noted that while preliminary models 
adjusted for country-level effects using dummy variables 
− showing no significant impact on the results − inherent 
differences in healthcare systems, national guidelines, 
and cultural prescribing norms across the Arab world 
may still influence KAP outcomes.
Finally, Future studies should aim to include more diverse 
socio-economic groups to ensure a more comprehensive 
understanding of antibiotic use across all segments of 
the population. Moreover, subsequent research should 
explore country-specific determinants in greater depth 
to identify unique cultural and regulatory influences on 
parental behaviors.

Conclusion

This cross-sectional study assessed adults’ knowledge, 
attitudes, and practices regarding antibiotic use for 
pediatric URTIs across diverse Arab populations. 
While healthcare professionals are the primary 
information source and antibiotic overuse is recognized, 
misconceptions about antibiotic necessity for fever and 
earache persist, with some self-medication reported. 
Compliance with medical advice remains generally high. 
These findings highlight the crucial role of healthcare 
providers and the urgent need for targeted interventions 
to improve public understanding and behavior. Further 

qualitative and longitudinal research is recommended, 
including underrepresented Arab countries. Addressing 
antibiotic resistance requires coordinated efforts from 
healthcare stakeholders to curb irrational antibiotic use 
and safeguard their efficacy.
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Tab. V. Percentage of respondents reporting perceived risks associated with antibiotic use, overall and by study group.

All Group 0 Group 1 Group 2 Group 3 Group 4 Group 5
Harming the liver 43.00 48.28 49.69 45.19 39.38 48.75 36.59
Harming the kidney 48.80 46.55 49.07 49.70 49.60 48.75 39.02
Hurting the stomach 38.67 42.24 36.02 38.73 38.81 37.50 38.21
Increased resistance of bacteria to antibiotics 75.37 75.00 83.85 70.16 76.12 77.50 92.68
Allergies 31.49 30.17 33.54 27.77 33.52 38.75 35.77
Weakened immune system 74.49 80.17 73.29 75.03 73.94 63.75 78.05
It has no risk 0.51 0 0.00 0.24 0.46 6.25 0.00
Other 10.08 4.31 8.07 7.43 12.28 6.25 22.76

Tab. VI. Logistic Regression Analysis of Demographic Variables Predicting Antibiotic Preference for Child Upper Respiratory Infections.

OR St. error p IC 95%
Family income level 0.15 0.04 0.000 0.09-0.25
Work or study in medical field 0.72 0.07 0.001 0.60-0.87
Educational status 0.66 0.08 0.000 0.53-0.83
Health insurance 0.79 0.08 0.012 0.64-0.95
Original residence 0.79 0.09 0.037 0.63-0.99
Access to health services 0.78 0.10 0.058 0.61-1.01

Tab. VII. Logistic Regression Analysis of Demographic Variables Predicting Drug Resistance Risk: Negative Response.

OR St. error p IC 95%
Family income level 0.44 0.09 0.000 0.29-0.67
Work or study in medical field 0.68 0.07 0.001 0.56-0.83
Educational status 0.79 0.10 0.051 0.62-1.00
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Tab. VIII. Percentage distribution of participants according to reported frequency of antibiotic prescription (Never-Always) for selected child 
symptoms, overall and by group.

  Never 0-5% Sometimes 5-30% Often 30-70% Most of the times 70-95% Always 95-100%
Colds
All 37.85 30.70 16.62 8.84 5.99
Group 0 37.94 35.34 19.83 5.17 1.72
Group 1 32.30 42.24 13.04 9.94 2.48
Group 2 36.18 25.82 19.48 12.67 5.85
Group 3 39.49 30.31 16.19 6.89 7.12
Group 4 48.75 37.50 1.25 0.00 12.50
Group 5 37.40 42.28 12.20 4.87 3.25
Runny nose
All 50.28 27.95 17.27 3.04 1.46
Group 0 47.41 33.62 11.21 5.17 2.59
Group 1 56.52 26.09 12.42 4.97 0.00
Group 2 42.39 32.76 20.46 2.44 1.95
Group 3 54.54 24.91 16.65 3.10 0.80
Group 4 56.25 26.25 7.50 2.50 7.50
Group 5 63.41 15.45 18.70 2.44 0.00
Dry throat
All 37.25 32.50 18.51 9.76 1.98
Group 0 39.66 31.03 21.55 5.17 2.59
Group 1 42.85 20.50 32.30 3.11 1.24
Group 2 33.25 33.62 19.00 11.21 2.92
Group 3 38.69 33.41 16.88 9.64 1.38
Group 4 45.00 25.00 10.00 18.75 1.25
Group 5 39.02 40.65 11.38 8.13 0.82
Cough
All 29.01 33.70 18.60 15.65 3.04
Group 0 25.86 27.59 25.00 18.97 2.58
Group 1 35.40 33.54 21.74 9.32 0.00
Group 2 23.38 32.16 20.83 19.61 4.02
Group 3 30.65 37.44 15.84 13.20 2.87
Group 4 50.00 21.25 15.00 12.50 1.25
Group 5 35.77 31.71 15.45 13.82 3.25
Vomiting
All 38.26 27.76 16.80 12.20 4.98
Group 0 33.62 27.59 6.90 25.86 6.03
Group 1 43.48 20.50 13.66 18.63 3.73
Group 2 35.81 23.75 20.22 14.13 6.09
Group 3 39.15 32.49 14.36 9.18 4.82
Group 4 36.25 30.00 31.25 0.00 2.50
Group 5 47.15 29.27 15.45 7.32 0.81
Fever
All 12.57 26.29 25.83 21.50 13.81
Group 0 9.48 23.28 23.28 32.76 11.20
Group 1 6.83 13.66 28.57 36.02 14.92
Group 2 10.72 23.02 24.24 24.60 17.42
Group 3 13.55 30.54 27.44 15.27 13.20
Group 4 26.25 33.75 18.75 21.25 0.00
Group 5 19.51 32.51 28.46 15.45 4.07
Pain in the ear
All 6.58 26.71 32.64 21.22 12.85
Group 0 3.45 22.42 26.72 20.69 26.72
Group 1 3.11 16.15 42.24 21.11 17.39
Group 2 5.36 27.41 30.33 23.01 13.89
Group 3 7.58 26.75 34.56 21.13 9.98
Group 4 22.50 27.50 31.25 12.50 6.25
Group 5 4.88 39.02 28.46 16.26 11.38
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Tab. IX. Percentage of participants reporting factors leading to self-administration of antibiotics for their child, overall and by study group.

All Group 0 Group 1 Group 2 Group 3 Group 4 Group 5
Because the pediatrician previously prescribed the same medicine for your child and for the same current symptoms

57.69 63.79 59.01 56.15 56.95 56.25 66.67
Because the pharmacist recommended a specific antibiotic

33.66 31.03 41.61 24.71 32.26 28.75 31.71
Because you thought your child’s condition was not serious

29.42 23.28 24.22 29.6 31.11 25 31.71
Because you do not have enough time to visit the doctor, or not having enough money

27.39 22.41 39.75 27.89 27.1 30 13.01
Because a relatives or neighbors recommended giving a specific antibiotic

7.32 11.21 7.45 5.72 8.61 2.5 8.13

Tab. X. Percentage distribution of parents’ attitudes and behaviors regarding antibiotic use, overall and by study group.

Strongly  
agree/agree

Uncertain
Disagree/strongly 

disagree
Do you think antibiotics are used too much and unnecessarily?
All 84.53 2.72 12.75
Group 0 86.21 3.45 10.34
Group 1 72.67 0.00 27.33
Group 2 81.73 3.90 14.37
Group 3 86.80 2.18 11.02
Group 4 92.50 0.00 7.50
Group 5 95.93 3.25 0.82
Did you change your pediatrician because he didn’t prescribe the antibiotics for your child as you wanted?
All 15.66 19.98 64.37
Group 0 6.03 30.17 63.80
Group 1 11.18 21.74 67.08
Group 2 20.22 18.88 60.90
Group 3 14.81 20.55 64.64
Group 4 10.00 1.25 88.75
Group 5 9.76 23.58 66.66
Have you changed your pediatrician because at every visit he prescribes antibiotics?
All 50.86 21.55 27.58
Group 0 54.66 8.70 36.65
Group 1 57.00 11.94 31.06
Group 2 58.78 12.28 28.94
Group 3 75.00 2.50 22.50
Group 4 49.59 21.95 28.46
Group 5 50.86 21.55 27.58
Do you give your child leftovers from the previous antibiotic when he has the same previous symptoms?
All 22.6 13.77 63.63
Group 0 25.00 25.00 50.00
Group 1 27.95 14.29 57.76
Group 2 23.26 14.86 61.87
Group 3 21.59 12.51 65.90
Group 4 30.00 1.25 68.75
Group 5 11.39 12.20 76.42
Do you think that most upper respiratory infections can be resolved without the use of antibiotics because they go 
away on their own?
All 72.75 5.11 22.14
Group 0 73.27 6.90 19.82
Group 1 63.35 3.73 32.92
Group 2 72.84 5.85 21.31
Group 3 73.36 4.94 21.70
Group 4 87.50 1.25 11.25
Group 5 69.91 4.07 26.02

u
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Tab. X. (follows).

Strongly agree/agree Uncertain
Disagree/strongly 

disagree
Do you think parents and pediatricians should be informed about using antibiotics wisely?
All 94.66 0.64 4.7
Group 0 97.41 0.00 2.59
Group 1 86.34 0.62 13.04
Group 2 95.00 1.46 3.53
Group 3 94.83 0.11 5.05
Group 4 100.00 0.00 0.00
Group 5 95.93 0.00 4.07

Tab. XI. Percentage distribution of parental practices and behaviors regarding antibiotic prescription for children, overall and by study group.

Never 
0-5%

Sometimes
5-30%

Often
30-70%

Most of the times
70-95%

Always
95-100%

Do you ask the doctor whether or not it is necessary to prescribe antibiotics for your child? 
All 5.61 12.29 18.09 21.96 42.03
Group 0 8.62 19.83 18.97 12.93 39.66
Group 1 9.94 12.42 19.25 17.39 40.99
Group 2 3.65 10.48 16.81 22.41 46.65
Group 3 4.71 12.86 17.45 25.37 39.61
Group 4 20.00 12.50 21.25 20.00 26.25
Group 5 7.32 13.01 26.83 10.57 42.28
Would you like the doctor not to prescribe antibiotics for your child?
All 2.67 14.92 26.75 33.98 21.69
Group 0 0.00 24.14 25.86 22.41 27.59
Group 1 1.24 13.66 29.19 34.78 21.12
Group 2 4.02 13.89 30.21 34.10 17.78
Group 3 2.64 13.89 24.23 38.00 21.24
Group 4 0.00 22.50 25.00 16.25 36.25
Group 5 0.00 17.07 20.33 26.02 36.59
Do you directly ask the doctor to prescribe antibiotics for your child?
All 39.00 34.02 14.41 7.27 5.29
Group 0 32.76 43.97 5.17 12.93 5.17
Group 1 35.40 32.92 16.15 11.18 4.35
Group 2 39.34 30.21 17.17 8.65 4.63
Group 3 39.15 36.51 14.01 5.05 5.28
Group 4 48.75 25.00 5.00 7.50 13.75
Group 5 39.84 39.84 11.38 3.25 5.69
Do you fully follow all your pediatrician’s instructions and advice when using the antibiotic?
All 0.86 1.72 8.62 33.62 55.17
Group 0 0.62 4.35 4.35 34.78 55.90
Group 1 0.73 4.26 10.60 28.50 55.91
Group 2 0.57 2.53 16.65 27.55 52.70
Group 3 0.00 2.50 8.75 20.00 68.75
Group 4 0.00 4.07 11.38 19.51 65.04
Group 5 0.86 1.72 8.62 33.62 55.17
Do you think your pediatrician is prescribing an antibiotic for your child just because you asked for it?
All 39.96 30.06 16.85 7.37 5.76
Group 0 40.52 30.17 14.66 10.34 4.31
Group 1 42.86 34.78 9.32 6.83 6.21
Group 2 41.66 25.94 19.61 7.67 5.12
Group 3 38.46 32.72 16.76 6.77 5.28
Group 4 38.75 22.50 20.00 7.50 11.25
Group 5 35.77 37.40 8.94 7.32 10.57



M. K. AL-HAGGAGI ET AL.

E76

Ethics approval and consent 
to participate:

At the beginning of the questionnaire, participants 
were presented with a detailed consent form outlining 
the study’s aims, procedures, risks, benefits, and data 
privacy measures. Only participants who agreed to the 
consent statement were able to proceed with the survey. 
informed consent was obtained from all participants. 
Ethical approval for this study was obtained from the 
Ethics Committee of Tanta University (approval code: 
36264PR105/2/23).

Competing interests statement

The authors declare that they have no competing 
interests.

Consent for publication

Not applicable.

Authors’ contributions

MK: made all over the study, preparing the 
proposal, receiving ethical approval, completing the 
questionnaire preparation and revision, collecting 
the data, handling the data, performing the statistical 
analysis, writing, revising, and reviewing the final 
manuscript. 
EM, AK, AN, RG: participated in the literature 
review, writing the protocol, collecting the data, 
preparing and revising the questionnaire, and writing 
the manuscript. All authors participated in performing 
the statistical analysis and writing and revising the 
Results section of the manuscript. MS: participate 
in Perform statistical analysis, writing and revising 
results section, and revising discussion section of the 
manuscript. 
MA, EN: Participation in the literature review and 
writing of the manuscript. 
AF, NM, SR: Participated in the literature review, 
collected the data, and revised the manuscript. SS: 
Supervised the whole process of the research and 
revised the manuscript. 
All authors read and approved the final manuscript.

References

[1]	 Pitrez PM, Pitrez JL. Infecções agudas das vias aéreas supe-
riores - diagnóstico e tratamento ambulatorial  [Acute upper 
respiratory tract infections: outpatient diagnosis and treatment]. 
J Pediatr (Rio J) 2003;79:S77-86. Portuguese. https://doi.
org/10.2223/jped.1002

[2]	 Mitra A, Hannay D, Kapur A, Baxter G. The natural history 
of acute upper respiratory tract infections in children. Prim 
Health Care Res Dev 2011;12:329-34. https://doi.org/10.1017/
S1463423611000193.

[3]	 Grüber C, Keil T, Kulig M, Roll S, Wahn U, Wahn V; MAS-
90 Study Group. History of respiratory infections in the first 
12 yr among children from a birth cohort. Pediatr Allergy 
Immunol 2008;19:505-12. https://doi.org/10.1111/j.1399-
3038.2007.00688.x. 

[4]	 Harnden A, Perera R, Brueggemann AB, Mayon-White R, 
Crook DW, Thomson A, Mant D. Respiratory infections for 
which general practitioners consider prescribing an antibiotic: 
a prospective study. Arch Dis Child 2007;92:594-7. https://doi.
org/10.1136/adc.2007.116665. 

[5]	 Oliver J, Malliya Wadu E, Pierse N, Moreland NJ, Wil-
liamson DA, Baker MG. Group A Streptococcus pharyn-
gitis and pharyngeal carriage: A meta-analysis. PLoS Negl 
Trop Dis 2018;12:e0006335. https://doi.org/10.1371/journal.
pntd.0006335.

[6]		 Zhang D, He Z, Xu L, Zhu X, Wu J, Wen W, Zheng Y, Deng 
Y, Chen J, Hu Y, Li M, Cao K. Epidemiology characteristics of 
respiratory viruses found in children and adults with respiratory 
tract infections in southern China. Int J Infect Dis 2014;25:159-
64. https://doi.org/10.1016/j.ijid.2014.02.019. 

[7]	 Zanasi A, Lanata L, Saibene F, Fontana G, Dicpinigaitis PV, Ve-
nier V, De Blasio F. Prospective study of the efficacy of antibiot-
ics versus antitussive drugs for the management of URTI-relat-
ed acute cough in children. Multidiscip Respir Med 2016;11:29. 
https://doi.org/10.1186/s40248-016-0059-y. 

[8]	 Keith T, Saxena S, Murray J, Sharland M. Risk-benefit analysis 
of restricting antimicrobial prescribing in children: what do we 
really know? Curr Opin Infect Dis 2010;23:242-8. https://doi.
org/10.1097/QCO.0b013e328338c46d. 

[9]	 Mustafa ZU, Salman M, Rao AZ, Asif N, Butt SA, Shehzadi N, 
Hussain K. Assessment of antibiotics use for children upper res-
piratory tract infections: a retrospective, cross-sectional study 
from Pakistan. Infect Dis (Lond) 2020;52:473-8. https://doi.org
/10.1080/23744235.2020.1753887. 

[10]	 Lin L, Harbarth S, Hargreaves JR, Zhou X, Li L. Large-
scale survey of parental antibiotic use for paediatric upper 
respiratory tract infections in China: implications for stew-
ardship programmes and national policy. Int J Antimicrob 
Agents 2021;57:106302. https://doi.org/10.1016/j.ijantimi-
cag.2021.106302. 

[11]	 Marc C, Vrignaud B, Levieux K, Robine A, Guen CG, Launay 
E. Inappropriate prescription of antibiotics in pediatric practice: 
Analysis of the prescriptions in primary care. J Child Health Care 
2016;20:530-36. https://doi.org/10.1177/1367493516643421.

[12]	 Machado-Duque ME, García DA, Emura-Velez MH, Gaviria-
Mendoza A, Giraldo-Giraldo C, Machado-Alba JE. Antibiotic 
Prescriptions for Respiratory Tract Viral Infections in the Co-
lombian Population. Antibiotics (Basel) 2021;10:864. https://
doi.org/10.3390/antibiotics10070864. 

[13]	 Beceiro A, Tomás M, Bou G. Antimicrobial resistance and 
virulence: a successful or deleterious association in the bacte-
rial world? Clin Microbiol Rev 2013;26:185-230. https://doi.
org/10.1128/CMR.00059-12. 

[14]	 Pulingam T, Parumasivam T, Gazzali AM, Sulaiman AM, Chee 
JY, Lakshmanan M, Chin CF, Sudesh K. Antimicrobial resist-
ance: Prevalence, economic burden, mechanisms of resistance 
and strategies to overcome. Eur J Pharm Sci 2022;170:106103. 
https://doi.org/10.1016/j.ejps.2021.106103. 

[15]	 Huemer M, Mairpady Shambat S, Brugger SD, Zinkernagel AS. 
Antibiotic resistance and persistence-Implications for human 
health and treatment perspectives. EMBO Rep 2020;21:e51034. 
https://doi.org/10.15252/embr.202051034. 

[16]	 El Khoury G, Ramia E, Salameh P. Misconceptions and 
Malpractices Toward Antibiotic Use in Childhood Up-
per Respiratory Tract Infections Among a Cohort of Leba-
nese Parents. Eval Health Prof 2018;41:493-511. https://doi.
org/10.1177/0163278716686809. 

[17]	 Antimicrobial Resistance Collaborators. Global burden of 
bacterial antimicrobial resistance in 2019: a systematic analy-



ANTIBIOTIC USE FOR PEDIATRIC UPPER RESPIRATORY TRACT INFECTIONS

E77

sis. Lancet 2022;399:629-55. https://doi.org/10.1016/S0140-
6736(21)02724-0. Erratum in: Lancet 2022;400:1102. https://
doi.org/10.1016/S0140-6736(21)02653-2.

[18]	 Spach DH, Black D. Antibiotic resistance in community-ac-
quired respiratory tract infections: current issues. Ann Allergy 
Asthma Immunol 1998;81:293-302; quiz 302-3. https://doi.
org/10.1016/S1081-1206(10)63121-3. 

[19]	 Antimicrobial resistance (2023). World Health Organization. 
Available at: https://www.who.int/news-room/fact-sheets/de-
tail/antimicrobial-resistance. Accessed on: 15/01/2024.

[20]	 Antimicrobial Resistance Collaborators. The burden of bac-
terial antimicrobial resistance in the WHO African region 
in 2019: a cross-country systematic analysis. Lancet Glob 
Health 2024;12:e201-16. https://doi.org/10.1016/S2214-
109X(23)00539-9. 

[21]	 World Health Organization. New WHO report highlights pro-
gress, but also remaining gaps, in ensuring a robust pipeline of 
antibiotic treatments to combat antimicrobial resistance (AMR). 
Geneva: WHO; 15 May 2023. Available at: https://www.who.
int/news/item/15-05-2023-new-who-report-highlights-pro-
gress-but-also-remaining-gaps-in-ensuring-a-robust-pipeline-
of-antibiotic-treatments-to-combat-antimicrobial-resistance-
(amr). Accessed on:28/10/2025.

[22]	 World Health Organization. WHO outlines 40 research priori-
ties on antimicrobial resistance  [Internet]. Geneva: WHO; 22 
Jun 2023. Available at: https://www.who.int/news/item/22-
06-2023-who-outlines-40-research-priorities-on-antimicrobial-
resistance. Accessed on:28/10/2025.

[23]	 Lee CR, Cho IH, Jeong BC, Lee SH. Strategies to minimize anti-
biotic resistance. Int J Environ Res Public Health 2013;10:4274-
305. https://doi.org/10.3390/ijerph10094274. 

[24]	 Hajjar W, Alnassar S, Al-Khelb S, Al-Mutairi S, Al-Refayi N, 
Meo SA. Antibiotics use and misuse in upper respiratory tract 
infection patients: Knowledge, attitude and practice analy-
sis in University Hospital, Saudi Arabia. J Pak Med Assoc 
2017;67:1387-92. 

[25]	 Coxeter PD, Mar CD, Hoffmann TC. Parents’ Expectations and 
Experiences of Antibiotics for Acute Respiratory Infections 
in Primary Care. Ann Fam Med 2017;15:149-54. https://doi.
org/10.1370/afm.2040.

[26]	 Al-Ayed MSZ. Parents’ Knowledge, Attitudes and Practices on 
Antibiotic Use by Children. Saudi J Med Med Sci 2019;7:93-9. 
https://doi.org/10.4103/sjmms.sjmms_171_17. 

[27]	 Patel A, Pfoh ER, Misra Hebert AD, Chaitoff A, Shapiro A, 
Gupta N, Rothberg MB. Attitudes of High Versus Low Anti-
biotic Prescribers in the Management of Upper Respiratory 
Tract Infections: a Mixed Methods Study. J Gen Intern Med 
2020;35:1182-8. https://doi.org/10.1007/s11606-019-05433-5. 

[28]	 Scott JG, Cohen D, DiCicco-Bloom B, Orzano AJ, Jaen CR, 
Crabtree BF. Antibiotic use in acute respiratory infections and 
the ways patients pressure physicians for a prescription. J Fam 
Pract 2001;50:853-8. Erratum in: J Fam Pract 2001;50:1077. 

[29]	 Bosley H, Henshall C, Appleton JV, Jackson D. A systematic 
review to explore influences on parental attitudes towards an-
tibiotic prescribing in children. J Clin Nurs 2018;27:892-905. 
https://doi.org/10.1111/jocn.14073.

[30]	 Statista Research Department. Total population in the Arab 
world 2023. 2024 Jul 25. Available at: https://www.statista.
com/statistics/806106/total-population-arab-league/. Accessed 
on: 28/10/2025.

[31]	 Panagakou SG, Spyridis N, Papaevangelou V, Theodoridou 
KM, Goutziana GP, Theodoridou MN, Syrogiannopoulos GA, 
Hadjichristodoulou CS. Antibiotic use for upper respiratory 
tract infections in children: a cross-sectional survey of knowl-
edge, attitudes, and practices (KAP) of parents in Greece. BMC 
Pediatr 2011;11:60. https://doi.org/10.1186/1471-2431-11-60. 

[32]	 Saleh Faidah H, Haseeb A, Yousuf Lamfon M, Mohammad Al-
matrafi M, Abdullah Almasoudi I, Cheema E, Hassan Almalki 
W, E Elrggal M, M A Mohamed M, Saleem F, Mansour Al-

Gethamy M, Pervaiz B, Khan TM, Azmi Hassali M. Parents’ 
self-directed practices towards the use of antibiotics for upper 
respiratory tract infections in Makkah, Saudi Arabia. BMC Pedi-
atr 2019;19:46. https://doi.org/10.1186/s12887-019-1391-0. 

[33]	 Zyoud SH, Abu Taha A, Araj KF, Abahri IA, Sawalha AF, 
Sweileh WM, Awang R, Al-Jabi SW. Parental knowledge, atti-
tudes and practices regarding antibiotic use for acute upper res-
piratory tract infections in children: a cross-sectional study in 
Palestine. BMC Pediatr 2015;15:176. https://doi.org/10.1186/
s12887-015-0494-5. 

[34]	 Al-Saleh S, Abu Hammour K, Abu Hammour W. Influencing 
factors of knowledge, attitude, and practice regarding antibiotic 
use in children with upper respiratory tract infections in Dubai. 
J Eval Clin Pract 2020;26:197-202. https://doi.org/10.1111/
jep.13188. 

[35]	 Rousounidis A, Papaevangelou V, Hadjipanayis A, Panagakou 
S, Theodoridou M, Syrogiannopoulos G, Hadjichristodoulou 
C. Descriptive study on parents’ knowledge, attitudes and prac-
tices on antibiotic use and misuse in children with upper respira-
tory tract infections in Cyprus. Int J Environ Res Public Health 
2011;8:3246-62. https://doi.org/10.3390/ijerph8083246. 

[36]	 Hammour KA, Jalil MA, Hammour WA. An exploration of 
parents’ knowledge, attitudes and practices towards the use of 
antibiotics in childhood upper respiratory tract infections in a 
tertiary Jordanian Hospital. Saudi Pharm J 2018;26:780-85. 
https://doi.org/10.1016/j.jsps.2018.04.006. 

[37]	 Teck KC, Ghazi HF, Bin Ahmad MI, Binti Abdul Samad N, Ee 
Yu KL, Binti Ismail NF, Bin Esa MAA. Knowledge, Attitude, 
and Practice of Parents Regarding Antibiotic Usage in Treating 
Children’s Upper Respiratory Tract Infection at Primary Health 
Clinic in Kuala Lumpur, Malaysia: Pilot Study. Health Serv 
Res Manag Epidemiol 2016;3:2333392816643720. https://doi.
org/10.1177/2333392816643720. 

[38]	 Alsuhaibani MA, AlKheder RS, Alwanin JO, Alharbi MM, Al-
rasheedi MS, Almousa RF. Parents awareness toward antibiotics 
use in upper respiratory tract infection in children in Al-Qassim 
region, Saudi Arabia. J Family Med Prim Care 2019;8:583-89. 
https://doi.org/10.4103/jfmpc.jfmpc_368_18. 

[39]	 Alsuhaibani MA, AlKheder RS, Alwanin JO, Alharbi MM, Al-
rasheedi MS, Almousa RF. Are the Saudi parents aware of an-
tibiotic role in upper respiratory tract infections in children? J 
Infect Public Health 2017;10:579-85. https://doi.org/10.1016/j.
jiph.2017.01.023. 

[40]	 Oikonomou ME, Gkentzi D, Karatza A, Fouzas S, Vervenioti 
A, Dimitriou G. Parental Knowledge, Attitude, and Practices on 
Antibiotic Use for Childhood Upper Respiratory Tract Infec-
tions during COVID-19 Pandemic in Greece. Antibiotics (Ba-
sel) 2021;10:802. https://doi.org/10.3390/antibiotics10070802. 

[41]	 Albayrak A, Karakaş NM, Karahalil B. Evaluation of paren-
tal knowledge, attitudes and practices regarding antibiotic use 
in acute upper respiratory tract infections in children under 
18 years of age: a cross-sectional study in Turkey. BMC Pediatr 
2021;21:554. https://doi.org/10.1186/s12887-021-03020-4. 

[42]	 Al Hashmi AS, Al Shuhumi AS, Al Kindi RM. Parental Knowl-
edge, Attitudes and Practices Regarding Antibiotic Use for 
Upper Respiratory Tract Infections in Children. Sultan Qabo-
os Univ Med J 2021;21:e289-e296. https://doi.org/10.18295/
squmj.2021.21.02.019. 

[43]	 Elbur AI, Albarraq AA, Abdallah MA. Saudi parents’ knowl-
edge, attitudes and practices on antibiotic use for upper respira-
tory tract infections in children: a population-based survey; Taif, 
Kingdom of Saudi Arabia. J Med Res 2016;2:99-103. https://
doi.org/10.31254/jmr.2016.2406. 

[44]	 Salama RA, Bader KN, Rahmen AS, Hashmi F. Parents Knowl-
edge, attitude and practice of antibiotic use for upper respira-
tory tract infections in children: a cross-sectional study in Ras 
Al khaimah, United Arab Emirates. Epidemiol Biostat Public 
Health 2018;15. Available at: https://riviste.unimi.it/index.php/
ebph/article/view/17323. Accessed on: 23/07/2023. 



M. K. AL-HAGGAGI ET AL.

E78

[45]	 Al-Shawi MM, Darwish MA, Abdel Wahab MM, Al-Shamlan 
NA. Misconceptions of Parents about Antibiotic use in Upper 
Respiratory Tract Infections: A survey in Primary Schools of the 
Eastern Province, KSA. J Family Community Med 2018;25:5-
12. https://doi.org/10.4103/jfcm.JFCM_46_17. 

[46]	 United Nations, Department of Economic and Social Affairs, 
Population Division. FILE POP/03-1: Total population (both 
sexes combined) by select age group, region, sub-region and 
country, annually for 1950-2100 (thousands) estimates, 1950-
2023. New York (NY): UN; 2024. Available at: https://popula-
tion.un.org/wpp/Download/Files/1_Indicator%20(Standard)/
EXCEL_FILES/2_Population/WPP2024_POP_F03_1_POPU-
LATION_SELECT_AGE_GROUPS_BOTH_SEXES.xlsx. Ac-
cessed on: 28/10/2025.

[47]	 Cruz JC, Perez CZ, Cabrera MCS, Lopez ER, Hoyos PV, Rojas 
Rojas D, Montaña AO. Factors associated with self-medication 

of antibiotics by caregivers in pediatric patients attending the 
emergency department: a case-control study. BMC Pediatr 
2022;22:520. https://doi.org/10.1186/s12887-022-03572-z. 

[48]	 Elhaddadi H, Hamami A, Sara A, Elouali A, Babakhouya A, 
Rkain M. Prevalence and Determinants of the Use of Antibi-
otics by Self-Medication in the Pediatric Population in Oujda, 
Morocco. Cureus 2024;16:e60126. https://doi.org/10.7759/
cureus.60126. 

[49]	 Tarciuc P, Stanescu AMA, Diaconu CC, Paduraru L, Dudu-
ciuc A, Diaconescu S. Patterns and Factors Associated with 
Self-Medication among the Pediatric Population in Romania. 
Medicina (Kaunas) 2020;56:312. https://doi.org/10.3390/me-
dicina56060312.

[50]	 Cochran WG. Sampling techniques. 3rd ed. New York (NY): 
John Wiley & Sons; 1977.

Received on December 25, 2025. Accepted on March 10, 2026.

Correspondence: Mohamed Khaled Al-Haggagi, Luxor City, Luxor, Egypt. E-mail: mmm02725@gmail.com.

How to cite this article: Al-Haggagi MK, Mohamed EM, KatameshAR, Nasr A, Sartini M, Gharib RM, Alhindawy MA, Fayed AA, El Neh-
rawy EM, Mostafa NB, Elsonbaty SR, Sarsik S. Assessing Knowledge, Attitudes, and Practices of Adults Aged 21-62 Regarding Antibiotic 
Use for Treatment of Upper Respiratory Tract Infections in Children: A multi-country Cross-Sectional Study. J Prev Med Hyg 2026;67:E65‑E78. 
https://doi.org/10.82082/2421-4248/jpmh2026.67.1.3813

© Copyright by Pacini Editore Srl, Pisa, Italy

This is an open access article distributed in accordance with the CC‑BY‑NC‑ND (Creative Commons Attribution‑NonCommercial‑NoDerivatives 4.0 International) license. 
The article can be used by giving appropriate credit and mentioning the license, but only for non‑commercial purposes and only in the original version. For further infor-
mation: https://creativecommons.org/licenses/by‑nc‑nd/4.0/deed.en


