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(aOR:3.07; 95% CI 1.57- 4.68; p < 0.01), residing in urban area (aOR: 3.17; 95% CI: 2.13-5.61, p < 0.05),
working in health care (aOR: 5.99; 95% CI: 1.78-18.2,p <0.01) and high income (aOR: 3.57; 95% CI:

2.08-6.34, p < 0.05).

Conclusions: The findings indicated that the majority of parents had unfavorable views and improper

practices of antibiotic usage. Strategic education programs to the targeted population, especially to the

parents about side effects of antibiotics, dangerous consequences of self-medication, and crucial AMR

concerns must be addressed immediately.

© 2023 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Drug utilization in children is a key global concern. Most par-
ents self-medicate their kids when they are ill as a first resort,
which may lead to potential serious consequences such as antimi-
crobial resistance (AMR). AMR causes more than 1.27 million
deaths worldwide each year and indirectly causes an additional
4.95 million (Murray et al., 2022), leading WHO to name AMR as
a part of the top ten health hazards to the world population in
2019 (Thangaraju and Venkatesan, 2019). Antibiotic misuse and
overuse are among the most significant factors in the rise of antibi-
otic resistance in humans among the causes examined. For
instance, self-medication or poor therapeutic compliance might
result in the misuse of antimicrobial medicines (Kardas, 2005).
Hence, Worldwide, initiatives are being made to measure public
awareness and knowledge of antibiotic usage and antimicrobial
resistance. The WHO'’s Global Action Plan on Antimicrobial Resis-
tance (AMR) lists five important priority areas: increasing public
knowledge of AMR and antibiotics to encourage successful behav-
ioral changes in population-level antibiotic usage.

As a result, there are continuing multi-country surveys to eval-
uate parents’ knowledge, behaviors, and awareness linked to
antibiotic usage (WHO  Organization, 2017; European
Commission, 2016). These studies on the use of antibiotics in many
nations reveal widespread misunderstandings about the proper
usage of antibiotics and the emergence of antibiotic resistance
(Jamhour et al.,, 2017). This erroneous “inappropriate” usage of
antibiotics is frequently linked to unfavorable antibiotic use behav-
iors, such as sharing leftover medicines with others or self-
medication (Jamhour et al., 2017). Additionally, a recent World
Health Organization study revealed that the majority of partici-
pants in underdeveloped nations thought antibiotics might be used
to treat viral illnesses (WHO Organization, 2017) which leads to
AMR.

The prevalence related to self-medication among children is rel-
atively significant, according to numerous research done to assess
the patterns of self-medication in children. Parents, both in devel-
oping and developed nations, mostly choose to handle their child’s
common illnesses including fever, cough/cold, and diarrhea at
home rather than seeing a doctor (Sontakke et al., 2017). Among
the most popular self-medications, antipyretics, analgesics, cough
and cold remedies, and anti-inflammatory drugs are all used
(Alele et al.,2015).

If significant steps are not taken to eradicate this developing
hazard by 2050, it is predicted that AMR would cause more than
10 million fatalities and cost $100 trillion (WHO Organization,
2017; Founou et al., 2016; Verraes et al, 2016). There have been
earlier descriptions of population knowledge, attitude, and practice
(KAP) about AB usage in Arab nations, and Saudi Arabia in partic-
ular (Bin Nafisah et al., 2017; Yusef et al, 2018; Khan et al, 2021;
Almeleebia., 2021; Yagoub et al, 2019; Hijazi et al., 2021; Alqarni
et al.,, 2019). Since Saudi Arabia recently enacted stringent laws
and limits on dispensing antibiotics and created a MOH Emergency
Call Center (also known as the 937 Service), to enable people to

speak with a doctor and obtain an e-prescription over the phone
or online (https://moh.gov.sa/en/937/pages/default.aspx, Accessed
on 11/05/2022; https://www.moh.gov.sa/en/Ministry/MediaCen-
ter/News/Pages/news-2018-05-06-001.aspx, Assessed on
10/07/23), an evaluation has not yet been carried out in the Asir
region, despite the fact that it is crucial to ascertain how people
especially parents feel about the use of antibiotics. Therefore, the
purpose of our study is to identify parental trends in children’s
self-medication, health-seeking behavior, knowledge of self-
medication, antibiotic use, and antimicrobial resistance in Asir,
Saudi Arabia.

2. Methods
2.1. Design

Through different social media platforms, a web-based cross-
sectional study was carried out utilizing a survey questionnaire
to the parents in the Asir region of Saudi Arabia.

2.2. Population, sample, and setting

Between November 2021 and January 2022, recruitment took
place. The study samples were parents with children who were
willing to join and lived in the Asir region. The Raosoft calculator
(http://www.raosoft.com/samplesize.html, Assessed on 05/07/23)
was used to determine the sample size and it was determined as
650 as minimum. Participants without children and those residing
outside of Saudi Arabia were disqualified. Snow Ball sampling tech-
nique was used to collect the samples. The parents referred their
friends and family members. The survey tool was sent through
email and WhatsApp to the university email groups and requested
to forward as many people as they could. Eight hundred and six-
teen participants were contacted in which 650 participants who
met the inclusion criteria were signed up for the research after get-
ting consent. Among the selected samples, only 624 had the com-
plete information which was taken for analysis (Fig. 1). This study
was approved by the Research Ethics Committee of King Khalid
University, K.S.A.

2.3. Data collection instruments

Google Forms was used to develop a self-administered ques-
tionnaire for gathering the data. The questionnaire was translated
into Arabic after the content validity and Google forms were pre-
pared both in English and Arabic. The U.S. Agency for International
Development, Management Sciences for Health, Macro Interna-
tional Inc. Antimicrobial resistance module (https://www.
dhsprogram.com/What-We-Do/Survey-Types/upload/
AMR_Mod_8_5_8_FINAL.pdf, Assessed on 05/07/23) was used after
needed modifications, to create a survey instrument that covers
the demographic data, knowledge, attitude, and practice on self-
medication, antibiotic use, and antimicrobial resistance. The
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Fig. 1. Flow Diagram showing the process of sample selection.

health-seeking behavior was assessed to know the number of ill-
nesses encountered in their children, the parent’s actions/re-
sponses related to that, and the most common drugs used for
self-medication. Pretesting was done among 20 randomly selected
individuals for clarity, relevance, and acceptability and the created
draft survey instrument was sent to 10 randomly chosen faculty
members to evaluate the readability and validity. The question-
naire comprised 5 parts. The first part was on demographic infor-
mation of the parents such as age, sex, and occupation (10
items). The second part included a checklist of common drugs used
for Self medication and the types of solutions taken by parents
when their children were sick. The third part identified various
aspects of d knowledge with 20 items (Identification of antibiotics,
knowledge of antibiotics, side-effects, self-medication, AMR). The
fourth part assessed the attitude and practices of the parents.
The 5th part was on the health-seeking behavior of the parents.
The survey instrument took approximately 10-15min to
complete.

2.4. Statistical analysis

The data was examined using Microsoft Excel 2016 and the Sta-
tistical Package for Social Sciences (SPSS) version 23. Continuous
data and categorical data were analyzed using Chi-square, one-
way ANOVA, and Fisher Exact tests, respectively. For demographic
variables, a descriptive statistical analysis was done. While cate-
gorical data were reported as a number (n) or a percentage (%),
continuous data were presented as mean and Standard Deviation
(SD). In order to identify the variables associated with sufficient
knowledge, a favorable attitude, and appropriate practice, binary
logistic regression analyses were also executed. The associations
were stated as adjusted odds ratios (aOR) and 95% confidence
intervals (CI). Finally, the statistical significance was defined as a
P-value of 0.05 or lower.

3. Results
3.1. Demographic characteristics of the study sample
The distribution of demographic features of the study partici-

pants shows that 60% of the participants were male, the median
age was 36+5.8, and 49.4% were having two children. Around

50% had Bachelor’s and above degrees and 27% had a professional
qualification. Regarding the area of residence, 68% were from
urban areas, and around 24% were working in the healthcare sec-
tor. Around 37% of the study participants had an average monthly
income of 10000---20000 SAR. (Table 1).

Fig. 2 shows the common drugs used for self-medication in
which painkillers (35.3%), fever medications (30.3%), and antibi-
otics (29%) were the most common with antacids as the least
common medication taken without prescription. Regarding the
illnesses faced by the children, there were 1809 instances of
diseases documented throughout the data collection period as
part to learn more about how people sought out health care.
The average number of episodes of illness per household during
a two-month period was 2.9 in both rural and urban areas.
Acute illnesses with a shorter duration and chronic illnesses
with a much longer duration are among the ailments that were
recorded during this time. Fever (30.5%), upper and lower respi-
ratory tract infections (17.4%), including pneumonia (2.9%), gas-
troenteritis (3.5%), skin conditions (6.6%), and aches and pains
across all therapeutic categories (17.9%) were the most preva-
lent short-term diseases. More than 250 parents said that they
gave medications without prescriptions, plant extracts, or tried
home remedies, and 172 parents said that they used previous
prescriptions (Fig. 3).

3.2. Knowledge of the study sample on antibiotic self-medication, its’
usage, and AMR

Table 2 depicts the participant’s knowledge of antibiotic self-
medication, its’ usage, and AMR. The mean score of knowledge
was 8.11 1 2.43. Regarding the identification of antibiotics, the
majority of the participants (88%) correctly identified the antibi-
otics, 86% had adequate knowledge of the role of antibiotics
and only 56% had adequate knowledge of the side effects of
antibiotics. On antibiotic self-medication, 48% had an opinion
that they can take self-medication without a prescription and
72% said that they can stop the course of antibiotics if their
symptoms reduce and 96% expressed the need for the public
campaign on rational use of antibiotics. Around 66% do not
know that antibiotics can create life-threatening side effects
among children and 41% of the parents denied that children
with incomplete or improper antibiotic dosage may develop
AMR.
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Table 1

Distribution of demographic variables of the Participants.
Variables N (n=624) %
Gender
Male 377 60.4
Female 247 39.6
Age
Median age 36 5.8
Education
Below secondary 24 3.8
Secondary 124 19.9
Professional Qualification 167 26.8
Bachelors and above 309 49.5
Area of residence
Urban 426 68.3
Rural 198 31.7
Occupation
Student 116 18.6
Non-Health care 74 11.9
Health care 148 23.7
Own business 178 28.5
Others 108 173
No. of Children
One 201 322
Two 308 494
More than two 115 184
Average monthly family income
5000---10000 SAR 207 33.2
10000---20000 SAR 232 37.2
More than 20,000 SAR 185 29.6
Recent hospital visits in the past 1 year
Within past 6 months 456 731
>6 months ago 141 22.7
Not visited 27 4.2

Are you getting advice on how to use antibiotics while getting antibiotic
prescription for your child from any health care professionals?

Yes 549 88
No 75 12
Do you know the MOH 937 Service and its role on AB prescriptions?

Yes 233 37.3
No 391 62.7

3.3. Attitude of the study sample on antibiotic self-medication, its’
usage, and AMR

Regarding the participants’ attitudes toward various aspects of
antibiotics (Table 3), the majority of the participants had a favor-
able attitude towards taking antibiotics to reduce the severity of
illness. Antibiotic resistance and safety, around 30% of the partici-
pants only had the correct attitude and nearly 30% were uncertain
about antibiotic resistance and safety. Regarding the attitude
towards the doctor’s prescribing of antibiotics, 80% were willing

Saudi Pharmaceutical Journal 31 (2023) 101712

to learn about AMR while 32% expressed that they may change
the doctor if they don’t get the prescription of antibiotics. Around
76% expressed the feeling of dissatisfaction if they do not get
antibiotics from their doctor.

3.4. Association between KAP on self-medication, antibiotic use, and
AMR

The association between participants’ knowledge, attitudes, and
practices was examined using a Pearson correlation analysis
(Table 4). In this study, overall average knowledge was
8.11 = 2.43, favorable attitude was 17.60 £ 1.17, and practice was
7.72 £ 1.72 regarding antibiotics among participants. At the level
of p=0.01, Pearson correlation analysis revealed a substantial link
between knowledge, attitude, and practice.

3.5. Logistic regression analysis

Logistic Regression Analysis of antibiotic self-medication prac-
tice and the demographic variables are shown in Table 5. The fac-
tors significantly related with self-medication were male gender
(aOR: 2.13; 95% Cl: 1.26-3.98,p < 0.05), having more children
(aOR: 2.78; 95% CI: 1.27-4.12 p < 0.01), having professional qualifi-
cation (aOR:3.07; 95% CI 1.57- 4.68; p <0.01), residing in urban
area (aOR: 3.17; 95% CI: 2.13-5.61, p <0.05), working in health
care (aOR: 5.99; 95% Cl: 1.78-18.2,p < 0.01), income more than
20,000 SAR and (aOR: 3.57; 95% CI: 2.08-6.34, p < 0.05).

4. Discussion

In the current study, we sought to identify parental trends in
children’s self-medication, health-seeking behavior, and knowl-
edge of antibiotic use and antimicrobial resistance in Asir, Saudi
Arabia. In light of this, we assessed the driving forces that may
be the subject of upcoming population-specific awareness initia-
tives. According to our survey, the parents in the Asir region have
a good degree of awareness regarding the identification and use of
antibiotics. Each participant acknowledged having heard the
phrase “antibiotics” and accurately identifying its application in
eradicating germs. Comparable to earlier studies conducted in
other nations (You et al., 2008; Chan et al., 2012; Chanvatik
et al., 2019), almost two-thirds of the respondents’ thought antibi-
otics were frequently used to hasten the healing process or relieve
the symptoms of illnesses like the flu and the common cold, point-
ing up gaps in our understanding of how to use antibiotics
properly.

Antipyretics/Fever Medicine
Antibiotics

Cough Medicines

Allergy

Vitamins

Antacids

Skin Disease/Injury

-

293

Fig. 2. Common drugs used for Self medication.
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Gi‘-e medications * home’ plant. h _

Use previous Prescriptions

Ask about it in the parents or famil. ..

Place a request for a consultation

Search in Internet with symptoms. ..

Go to the doctor Immediately

154

69

Fig. 3. The types of solutions taken by parents when their children were sick.

Table 2
Participant knowledge on antibiotic self-medication, its’ usage, and AMR (n = 624).
Domains Questions Yesn Non
(%) (%)
Identification ~ Amoxicillin is an antibiotic 525 99
of (84.2) (15.8)
antibiotics  Paracetamol is an antibiotic 12 612
(1.9)  (98.1)
Aluminium hydroxide + Magnesium 118 506
hydroxide is an antibiotic (18.9) (81.1)
Knowledge Antibiotics are useful for killing germs 0 624
on (100)
antibiotics  Antibiotics are often needed for cold and 445 179
flu illness (71.3) (28.7)
Different antibiotics are needed to cure 552 72
different disease (88.5) (11.5)
Side-effects of ~ Antibiotics can kill “good bacteria” present 397 227
antibiotics  in our bodies (63.6) (36.4)
Antibiotics can cause secondary infections 263 361
after killing good bacteria present in our (42.1) (57.9)
bodies
Antibiotics have side-effects such as 354 270
diarrhea, nausea and vomiting (56.7) (43.3)
Antibiotics can cause allergic reactions 384 240
(61.5) (38.5)
Antibiotics can create life threatening side 213 411
effects among children (34.1) (65.9)
Antibiotic Self Medication
Antibiotics can be shared from and to a 351 273
child in the family who have experienced  (56.3) (43.8)
the same symptoms
Leftover antibiotics can be stored and used 337 287
in the future if anyone/ any children have  (54) (46)
the same symptoms
We can refill prescriptions to treat the infections for 212 412
the children (34) (66))
previous
Antibiotic If bacteria are resistant to antibiotics, it can 460 164
resistance  be very difficult to treat the infections they (73.7) (26.3)
cause
If I stop giving a full course of antibiotic to 174 450
my child when the symptoms are (27.9) (72.1)
improving, it may lead to AR
Many infections are becoming increasingly 406 218
resistant to treatment by antibiotics (65) (35)
There is a need to establish public 601 23
campaign on rational use of antibiotics (96.3) (3.7)
Misuse/overuse of antibiotics can lead to 397 227
antibiotic resistance (63.6) (36.4)
Children with incomplete or improper 369 255
antibiotic dosage, may develop AMR (59.1) (40.9)

Only 23% of parents were able to accurately identify the pro-
cesses of antibiotic resistance, indicating a lack of understanding
among parents and the need for more education in this area. Other
population-level antibiotic surveys (Lim et al., 2021; Aslam et al,,
2020; Tsuzuki et al., 2020) and the WHO multi-country antibiotic
resistance public awareness study in 12 countries (WHO
Organization, 2017) similarly reflect these misunderstandings.
Similar to our observation, the common respondents across all
nations studied believed that antibiotic resistance happens when
our bodies develop a tolerance to drugs, whereas around half
believed that antibiotic resistance only distresses those who take
antibiotics frequently.

The results of this study partially concur with earlier studies
involving AB usage since parents at the community level have a
crucial role in the establishment and spread of ABR (Efunshile
et al.,, 2019; Karuniawati et al., 2021). If they do not receive an
antibiotic after expecting one, almost 66% of the respondents are
less happy with a doctor’s visit. These findings are consistent with
different studies, which showed that parental self-medication rates
for children ranged from 43 percent to 95.7 percent (Du and Knopf,
2009).

Another finding that supports earlier research is that around
72% of the participants were unaware that stopping a complete
course of antibiotics when their symptoms are improving may
result in AMR (Algarni and Abdulbari, 2019). Additionally, the
majority of users opted to utilize AB to speed up recovery after a
cold or fever which is consistent with this study’s findings. Surpris-
ingly, 54% of parents reported using unused antibiotics (ABs) to
treat infections; 34% of participants reported filling previous pre-
scriptions for antibiotics to treat infections; and 56.3 percent of
participants agreed that antibiotics can be shared with someone
who has the same symptoms as you do.

The present study results were consistent with some earlier
studies (Algarni and Abdulbari, 2019) and a sizable study that
looked at the KAP concerning ABs among Hajj pilgrims and
reported that the pilgrims had some unfavorable attitudes and
bad habits, such as getting and using ABs without a prescription,
using ABs that were left over, sharing ABs, and also carrying ABs
into Saudi Arabia from their native countries (Thangaraju and
Venkatesan, 2019; WHO Organization, 2017; Chang et al., 2019).
Additionally, storing unused ABs for later usage has been linked
to reports of AB abuse in multiple studies (Liu et al., 2019;
Barker et al, 2017). The participants’ high degree of knowledge
related to the identification and function of antibiotics is com-
pletely at odds with the incorrect use or self-medication of AB



P. Paulsamy, K. Venkatesan, S. Hamoud Alshahrani et al.

Saudi Pharmaceutical Journal 31 (2023) 101712

Table 3
Participants’ attitude on antibiotic self-medication, its’ usage, and AMR (n = 624).
Domains Questions Response
Strongly Disagree Uncertain Agree Strongly
Disagree Agree
Preference for use of antibiotics When my child has cold, I should give antibiotics to prevent gettinga 54 (8.7) 98(15.7) 126(20.2) 190 156(25)
more serious illness. (304)
When my child gets fever, antibiotics helps to get better, more quickly. 35(5.6) 57(9.3) 178(28.5) 189 165
(30.2) (264)
My child would rather take an antibiotic that may not be needed than  159(25.5) 97(15.5) 94(15.1) 132 142
wait to see if he/she gets better without it. (21.2) (22.3)
Antibiotic resistance and safety =~ Whenever I give an antibiotic, it contributes to the development of 138(22.1) 145 176(28.2) 45 120
antibiotic resistance. (23.2) (7.2) (19.2)
Skipping one or two doses does not contribute to the development of 124(19.9) 145 178(28.5) 124 53(8.5)
antibiotic resistance. (23.2) (19.9)
Antibiotics are safe drugs; hence they can be commonly used. 135(21.6)  156(25) 259(41.5) 29 45(7.2)
(4.6)
Attitude towards the doctor’s Willingness to learn about AMR 6(0.96) 12(1.92) 109(17.5) 174 323
prescribing of antibiotics (27.9) (51.8)
If my child is expected to receive an antibiotic, I am less satisfied witha 121(19.4) 33(5.3) 54(8.6) 176 240
doctor’s visit if he/she do not receive an antibiotic. (28.2) (38.5)
If a doctor does not prescribe an antibiotic when I think it is needed, I ~ 112(18) 76(12.2) 233(37.3) 105 98(15.7)
will go to another doctor. (16.8)

Table 4
Correlation analysis of Knowledge, Attitude and Practice.

Knowledge Attitude
Attitude Pearson Correlation 0.172*
Sig. (2-tailed) 0.007
N 624
Practice Pearson Correlation 0.141* 0.273**
Sig. (2-tailed) 0.001 0
N 624 624

** Significant Correlation at 0.01 level (2-tailed).

found in this study. The actual degree of antibiotic usage is not cor-
related with the understanding of basic identification. Additionally,
AB accounts for 29.3 percent of self-medication causes. These find-
ings underline the significance of spreading accurate data about

antibiotics and antibiotic resistance in order to lower parents’
expectations about the prescription of antibiotics.

According to this study, the facilitators for self-medication were
male gender, had more Children, and professional qualifications,
resided in urban areas, worked in health care, and had high
incomes. In a few other studies also, it was shown that more edu-
cated parents used self-medication than uneducated parents, and
more common in affluent families (Du and Knopf, 2009). Regarding
the area of residence, it was a contract to the study done in Indone-
sia (Ahmed et al., 2021) in which parents in rural areas used more
self-medication than urban inhabitants.

Despite the fact that public campaigns have emphasized the
effectiveness of antibiotics in treating particular medical condi-
tions (Huttner et al., 2019; Al Omari et al., 2019), our findings indi-
cate that more work needs to be done to improve both the way

Table 5
Logistic Regression Analysis of antibiotic Self-Medication Practice and the demographic variables.
Variables N % Antibiotic Self - aOR (95% CI)
Medication (%)
Yes No
Gender
Male 377 60.4 723 27.7 2.13(1.26---3.98) *
Female 247 39.6 81.7 18.3
Education
Below secondary 24 3.8 71.8 284
Secondary 124 19.9 73.7 26.3
Diploma and ProfessionalQualification 167 26.8 88.4 11.6 3.07(1.57-4.68) **
Bachelors and above 309 49.5 89.1 109
Area of residence
Urban 426 68.3 61.7 38.3 3.17(2.13--5.61) *
Rural 198 31.7 78.3 21.7
Occupation
Student 116 18.6 48.3 51.7
Non-Health Care 74 119 41.3 58.7
Health Care 148 23.7 59.4 40.6 5.99(1.78-18.2) **
Own Business 178 28.5 23.8 76.2
Others 108 17.3 83.2 16.8
No. of Children
One 201 32.2 63.8 36.2
Two 308 49.4 56.9 431 2.57 (1.51-4.09) *
More than two 115 18.4 89.3 10.7
Average Monthly Family Income
5000---10000 SAR 207 33.2 62.5 37.5
10000---20000 SAR 232 37.2 76.0 24.0
More than 20,000 SAR 185 29.6 89.0 11.0 3.57 (2.08-6.34) *
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that parents use antibiotics and the way that health professionals
convey that information. Future studies should investigate how
and where parents often obtain knowledge about antibiotics and
how this affects the way they use antibiotics. The fact that online
survey respondents could not be completely representative of the
overall population is a possible drawback of our study. This may
have an impact on the generalizability of our findings since these
sociodemographic traits may be linked to better understanding
about AMR as well as health seeking behaviors.

5. Conclusion

A considerable percentage of parents included in this study
were either self-medicating or using home remedies for their chil-
dren. Strategic education programs to the targeted population
especially to the parents about antibiotics, dangerous conse-
quences and side effects of self-medication, and AMR are all crucial
concerns that must be addressed right immediately.
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