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ABSTRACT

Background: The study aimed to evaluate health literacy, knowledge, household disposal, and misuse
practices of antibiotics among the United Arab Emirates (UAE) residents.

Research design and methods: An observational cross-sectional study was conducted between May
1°* and August 31%, 2022. The study encompassed a sample of 1074 participants.

Results: Participants involved in a medical field (OR: 1.98, 95% Cl: 1.45-2.69, p < 0.001) were more likely
to have adequate health literacy. Most participants rarely (n=315; 29.33%) or sometimes (n=292;
27.19%) sought help from a doctor or pharmacist with reading the instructions and leaflets of
antibiotics. A bachelor’'s degree was associated with a reduced odds ratio of self-medication with
antibiotics (OR: 0.46, 95% Cl: 0.29-0.75, p =0.002). Only 10.61% of unneeded antibiotics were returned
to the pharmacy, 79.42% were disposed of at home and 10% were disposed of using other disposal
practices.

Conclusions: Higher levels of adequate health literacy were observed in those involved in the medical
field and those with higher educational levels. The prevalence of self-medication with antibiotics
among the UAE population was low. These findings highlight the importance of improving health
literacy, promoting responsible antibiotic use, and encouraging proper disposal practices among the
population.
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1. Introduction concern that extends beyond public health to encompass
broader societal implications [7]. Furthermore, the continued
growth of AMR may restrict the achievement of numerous
SDGs [7].

Public health organizations have underscored the need to
act early to minimize the spread of multidrug-resistant bac-
teria [4,8]. Among the factors contributing to this problem,
antibiotic abuse and misuse are prominent causes. Poor
adherence to therapy and self-medication can result in anti-
microbial drug misuse [9,10].

Self-medication is one of the most common forms of anti-
biotic misuse and is based on patients’ self-evaluation instead

of a professional medical diagnosis [11,12]. Such behavior can

Antimicrobial Resistance (AMR) refers to the phenomenon
wherein bacteria, viruses, parasites, and fungi change over
time, rendering them less susceptible to the effects of medica-
tions [1]. AMR reduces the effectiveness of treatments, leading
to challenges in managing infections, escalating the likelihood
of disease transmission, and raising the severity of illnesses
and mortality rates [1]. Bacterial AMR is a rapidly expanding
global concern, resulting from bacterial changes that render
medications used to treat illnesses less effective [2,3]. The
World Health Organization (WHO) identified 12 families of
bacteria that threatened human health due to their specific
antibiotic resistance mechanisms [4,5].

The Sustainable Development Goals (SDGs), which are 17
distinct goals developed by the United Nations (UN) and
encompassing various domains such as ecology, societal
issues, climate change, education, economy, and healthcare,
were designed to serve as a worldwide framework for foster-
ing an improved, fairer, and more sustainable existence on our
planet [6]. The SGDs considered AMR as a prevailing global

have adverse effects, including a higher risk of AMR, treatment
failure, and increased mortality [13]. The widespread use of
antibiotics without a prescription or medical guidance can
lead to the emergence of multidrug-resistant pathogens, con-
cealment of severe and potentially fatal diseases, inaccurate
diagnoses, unsuitable dosages, drug interactions, side effects,
and adverse drug reactions [13-15].
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As highlighted in a scoping review conducted by Aslam et
al., the prevalence of self-medication with antibiotics varied
across low to middle-income countries, with rates ranging
from 7.3% in Indonesia to 81.23% in Pakistan [16]. Notably,
among Middle Eastern countries, Saudi Arabia exhibited the
highest prevalence of SMA at 80.6%, while Jordan demon-
strated the lowest prevalence at 40.7% [16]. Moreover, coun-
tries with individuals with higher levels of education exhibit
lower rates of self-medication with antibiotics, highlighting
the potential of implementing educational policies to improve
health literacy and substantially minimize self-medication with
antibiotics [16].

The link and impact of health literacy on various infections
and behaviors related to infection prevention are one of the
paramount subjects of significance. Castro-Sanchez et al. con-
ducted a review that revealed how limited or inadequate
health literacy contributes to a reduced adoption of protective
behaviors, such as immunization [17].

Improving the population’s knowledge and health literacy
can increase awareness of antibiotic resistance and positively
impact behavior, such as self-medication and illogical drug
dispensing [18-20]. The WHO defines health literacy as the
ability to make decisions that enhance one’s health [21].
Previous studies have identified a link between health literacy
and knowledge of antibiotic resistance. In an Egyptian cross-
sectional study, 40% of individuals had used antibiotics with-
out a prescription the previous month, and 92% were unaware
of antibiotic resistance [22].

Although research in the literature has identified various
causes of antibiotic misuse, our study’s novelty lies in the fact
that previous research on self-medication in the UAE needed
to be updated or not representative of the entire community.
Furthermore, this study is the first to examine the relationship
between self-medication and health literacy in UAE society
and to address antibiotic household disposal practices. The
primary objective of this study was to assess the levels of
health literacy regarding antibiotics and self-medication with
antibiotics and to evaluate the predictors of adequate health
literacy. The secondary objectives of the study were to com-
prehensively assess the population of the UAE in terms of their
knowledge of the use and disposal of antibiotics, patterns of
antibiotic misuse, and self-medication practices related to
antibiotics.

2. Methods
2.1. Study design and sampling technique

This study adhered to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines for
reporting observational cross-sectional studies. Participants
were from the general public in Abu Dhabi, Dubai, Sharjah,
Ajman, and other UAE cities. The data collection period spanned
four months, from May 1st to the end of August 2022.
Convenience sampling was employed to select participants
from a recommended sample size of 384 individuals calculated
using the RaoSoft calculator (RaoSoft, Inc 2004, www.raosoft.
com/samplesize.html). The sample size was determined based
on an assumed population of 9.9 million UAE locals and expats

[23]. The Raosoft sample size calculator was employed consider-
ing a confidence limit of 5%, a response distribution of 50%, and
a 95% confidence interval estimate for the proportion [24]. A
minimum sample size of 384 was needed. The study included
both locals (Emiratis) and expats (residents). We recruited a
larger sample size (n=1074) to interpret significant results and
allow a more precise estimate of the study questions as it is
easier to assess the sample’s representativeness and to general-
ize the result. [anonymized] Research Ethics Committee (REC)
approved the study and granted the necessary ethical permis-
sions (REC_B3_ 05/22).

2.2. Study objectives

The primary objective of this study was to assess the levels of
health literacy regarding antibiotics and self-medication with
antibiotics and to evaluate the predictors of adequate health
literacy. The secondary objectives of the study were to com-
prehensively assess the population of the UAE in terms of their
knowledge of the use and disposal of antibiotics, patterns of
antibiotic misuse, and self-medication practices related to
antibiotics.

2.3. Study tool

The questionnaire used in this study was based on the WHO
survey on antibiotic resistance and on a previously validated
instrument, which had been employed in similar studies con-
ducted in Jordan [21,25,26]. However, some questions were
modified to be more suitable for the population of the UAE
and to better align with the aims of this study. The question-
naire comprised closed-ended questions that were organized
into three distinct sections. Section 1 gathered demographic
data from the participants, including age, gender, city of
residence, and education level. Section 2 focused on antibiotic
resistance, while Section 3 addressed questions related to self-
medication. The Single Item Literacy Screener (SILS) developed
by Morris et al. (2006) was adapted to serve as a predictor of
the participants’ overall health literacy [27]. The participants
were asked, ‘How often do you ask someone for help reading
instructions and leaflets from a doctor or pharmacy’ The
replies to the preceding question were scored using a 5-
point Likert scale (5=never, 4=rarely, 3=sometimes, 2=
often, 1=always). The SILS scale has been employed in
numerous published articles to assess participants’ health lit-
eracy [18,28-30]. In the present study, a health literacy score
of 4 or 5 indicated sufficient health literacy, while a score of 3
or below was categorized as inadequate. To evaluate antibio-
tic knowledge, the validated Antibiotic Resistance: Multi-coun-
try Public Awareness Survey developed by the WHO was used
[31]. While the survey is originally available in English, a pre-
viously translated version used in a comparable setting was
employed for this study [25].

2.4. Validation and reliability testing of the study
questionnaire

The validation and reliability of the study questionnaire
were assessed through a process involving a panel of
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experts and a pilot test. The principal investigator invited
four experts in clinical pharmacy, who were professors in
clinical pharmacy and pharmacy practice from Sharjah
University, Ajman University, and [anonymized] in the UAE,
and two experts in the fields of antimicrobial stewardship,
to attend a virtual meeting to evaluate the content of the
questionnaire. The experts were requested to rate each
item in the questionnaire based on its clarity, relevance,
appropriateness, length, and time required to fill it using a
scale of 1-10. The overall mean scores for clarity, relevance,
appropriateness, question length, and time to fill the ques-
tionnaire were 8.24 (SD=1.67), 9.48 (SD=2.07), 8.30 (SD=
1.41), 9.41 (SD=1.67), and 9.13 (SD =2.67), respectively. The
panel members’ recommendations for any necessary mod-
ifications and amendments were considered. The research
team then conducted a pilot test with 50 participants, using
the validated questionnaire to assess the questionnaire’s
reliability and comprehensibility. Participants were asked
to provide feedback on any questions or words that hin-
dered their understanding of the questionnaire. The
responses were entered into SPSS version 26 (IBM Corp,
Armonk, NY), and the internal consistency of the question-
naire items was calculated. The overall Cronbach’s alpha
was 0.67 for self-medication and 0.61 for the use and dis-
posal of antibiotics.

2.5. Inclusion and exclusion criteria

The present study employed specific inclusion and exclusion
criteria. To enroll qualified participants for this study, we
utilized instructions within the survey’s advertisements to
discourage those who do not fulfill the requirements from
taking the survey. Participants were chosen based on their
proficiency in understanding and speaking Arabic, being 18
years of age or older, residents of the UAE, and expressing
voluntary willingness to participate. Conversely, exclusion
criteria were limited to participants residing outside the
UAE, those who do not speak or understand Arabic, those
younger than 18 years old, or those who declined to partici-
pate in the study.

2.6. Data collection

The data collection process involved distributing surveys
through various online platforms, such as Facebook,
Twitter, and others. Eligible participants were first provided
with an overview of the study’s objectives and subsequently
given the option to consent to participate. Following their
consent, participants were provided with the study question-
naire, which included an explanation of the study’s aims.
Participants were informed about the confidentiality and
anonymity policies in place to protect their privacy. In addi-
tion, participants were provided with a participants informa-
tion sheet which gives potential participants the necessary
understanding of the motivation and procedures of the
study and sources of information to answer any further
questions allowing them to give informed consent. This
included definitions and general information about
antibiotics.
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2.7. Statistical analysis

Descriptive statistics were used to describe patient sociode-
mographic characteristics, knowledge, and practice concern-
ing the use and disposal of antibiotics, symptoms and diseases
that are thought to be treated with antibiotics, the practice
and perception of self-medication with antibiotics, and parti-
cipants’ practice of antibiotics misuse. Multivariable logistic
regression models were conducted to assess predictors of
participants’ adequate health literacy regarding antibiotics
and predictors of self-medication among participants. All
data were coded and entered into the Statistical Package for
Social Sciences (SPSS Inc., Chicago, IL) version 23. Statistical
significance was set at a 2-sided P < 0.05.

3. Results

3.1. Sociodemographic characteristics of the study
population

A total of 1074 participants from the UAE consented and
completed the survey. The population’s sociodemographic
characteristics are described in Table 1. The majority of our
study population were females (n=809; 75.33%). All were
adults aged between 18-69-year-old with most aged between
18-29-year-old (n=469; 43.67%). Most participants were
involved in a non-medical field (n=824; 76.72%), while a
small proportion were involved in a medical field (n=250;
23.28%). The most common city of residency of the study
participants was Abu Dhabi (n=483; 44.97%) followed by
Sharjah (n=224; 20.86%) and Dubai (n=167; 15.55%). The
majority of respondents were married (n=626; 58.29%) or
single (n=427; 39.76%). Furthermore, a bachelor’'s degree (n
=541; 50.37%) was the participants’ most recorded level of
education. On the other hand, participants who did not com-
plete schooling (n=14; 1.3%) and participants with a docto-
rate (n=11; 1.02%) were the least to be documented.

3.2. Levels and predictors of adequate health literacy
regarding antibiotics

According to the SILS scale, when participants were asked
‘How often do you ask someone for help reading instructions
and leaflets from a doctor or pharmacy’ their responses were
the following: always (n=86, 8.01%), often (n=116, 10.8%),
sometimes (n=292, 27.19%), rarely (n=315, 29.33%), and
never (n=265, 24.67%) (Figure 1a). Respondents with ade-
quate health literacy regarding antibiotics were slightly higher
than those with inadequate health literacy (Figure 1b).

A multivariable logistic regression analysis was con-
ducted to evaluate predictors of adequate health literacy
among study participants (Table 2). Participants in the med-
ical field (OR: 1.98, 95% Cl: 1.45-2.69, p <0.001) were more
likely to have adequate health literacy. Furthermore, ade-
quate health literacy was higher in those with a Doctorate
or Master's/Professional degree (OR: 1.86, 95% Cl: 1.11-3.11,
p=0.019), those aged 30-39-year-old (OR: 1.44, 95% ClI:
1.02-2.03, p=0.041), and those aged 40-49-year-old (OR:
1.61, 95% Cl: 1.07-2.41, p =0.021).
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Table 1. Sociodemographic characteristics of the study population (n = 1074).

Variable Frequency (percentage)
Gender
Female 809 (75.33%)
Male 265 (24.67%)
Age group
18-29 469 (43.67%)
30-39 309 (28.77%)
40-49 207 (19.27%)
50-59 77 (7.17%)
60-69 12 (1.12%)

Work or study field
Medical sector (health related job)
Non-medical sector (non-health related job)
City of residence

250 (23.28%)
824 (76.72%)

Al Fujairah 19 (1.77%)
Abu Dhabi 483 (44.97%)
Ras Al Khaimah 37 (3.45%)
Um Quwain 14 (1.30%)
Sharjah 224 (20.86%)
Dubai 167 (15.55%)
Ajman 130 (12.10%)
Marital status
Widowed 6 (0.56%)
Single 427 (39.76%)
Married 626 (58.29%)
Divorced 15 (1.40%)

Educational level
No schooling completed
12th grade or less, no diploma/qualifications
Some college credit, no degree
Technical/Vocational training or Associate degree
High school graduate with diploma/qualifications
Bachelor's degree
Master's/Professional degree
Doctorate degree

14 (1.30%)
69 (6.42%)
134 (12.48%)
69 (6.42%)
150 (13.97%)
541 (50.37%)
86 (8.01%)
11 (1.02%)

3.3. Knowledge and practice regarding the use and
disposal of antibiotics

Table 3 presents an overview of the knowledge and practice of
the study participants concerning the use and disposal of anti-
biotics. Most of the participants reported consuming antibiotics
in the last 6 months (n = 274, 25.51%), in the last month (n = 260;
24.21%), and more than a year ago (n=2016; 19.18%). Only a
small proportion of respondents reported never having con-
sumed antibiotics (n=28; 2.61%). Furthermore, when asked
whether they received advice from a physician or pharmacist
on how to take antibiotics, most participants reported receiving
advice from a physician (n = 874; 81.38%) or pharmacist (n = 925;
86.13%). In addition, the majority of respondents knew the type
of infection they had used antibiotics for (n = 770; 71.69%), while
some did not know (n=276; 25.7%). Furthermore, the most
common methods of antibiotic disposal reported by participants

= Always
=3 Often
=1 Sometimes
= Rarely
=3 Never

a

Table 2. Predictors of participants’ adequate health literacy regarding

antibiotics.
OR P value* 95% Cl
Involvement in the medical field 1.98 <001 1.45-2.69
Male gender 0.83 0.195 0.62-1.1
Marital status (Married vs single) 1.03 0.847 0.75-1.43
Education**
1 0.84 0.370 0.57-1.23
2 1.32 0.092 0.95-1.84
3 1.86 0.019 1.11-3.11
Age (years)
30.39 1.44 0.041 1.02-2.03
40-49 1.61 0.021 1.07-2.41
50-69 1.55 0.096 0.93-2.59

OR: Odds Ratio and Cl: Confidence interval.

*Adjusted analysis (Multivariable logistic regression).

**the scores for education are the following: 0: No schooling completed,
some college credit, no degree, or 12th grade or less, no diploma/qualifi-
cations, 1: Technical/Vocational training or Associate degree, or High
school graduate with diploma/qualifications, 2: Bachelor's degree, and 3:
Doctorate degree, or Master's/Professional degree.

Number of observations = 1,074.

were disposing of them in the bin (n=800; 74.49%), returning
them to a pharmacy (n=114; 10.61%), and disposing of them in
the toilet (n =53; 4.93%).

The present study found that the most symptoms and diseases
that participants believed could be effectively treated with anti-
biotics were cold and flu/cough (n = 731; 68.06%), sore throat (n =
595; 55.4%), Bladder infection or urinary tract infection (n=503;
46.83%), and runny nose/nasal congestion (n=437; 40.69%)
(Figure 2). Furthermore, over one-third of participants believed
that fever (n=380; 35.38%) could be treated with antibiotics. A
significant proportion of participants correctly believed that blad-
der and urinary tract infections (n=503; 46.83%) and skin and
wound infections (n=370; 34.45%) are effectively treated with
antibiotics. Additionally, a considerable proportion of respondents
(n =224; 20.86%) believed that antibiotics could be used to treat
COVID-19 infection.

3.4. Practice and perception of antibiotics self-
medication

The present study investigated the practice and perception of self-
medication with antibiotics among the participants, and the results
are presented in Table 4. The majority of participants (n=945;
87.99%) reported using a medical prescription to dispense anti-
biotics, while a small proportion (n = 129; 12%) reported not using
a prescription. The most common reasons for self-medication with
antibiotics were the following: successful resolution of a previous

3 Adequate health literacy
= Inadequate health literacy

b

Figure 1. Responses to the Single Item literacy Screener (SILS) (a) and levels of health literacy among participants (b).



Table 3. Participants’ knowledge and practice regarding the use and disposal of
antibiotics (n = 1074).
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Table 4. Participants’ practice and perception of antibiotics self-medication
(n=1074).

Frequency Frequency
Question (percentage) Question (percentage)
When did you last take antibiotics? Was the dispensed antibiotic obtained using a
Never 28 (2.61%) medical prescription?
In the last month 260 (24.21%) Yes 945 (87.99%)
In the last 6 months 274 (25.51%) No 129 (12%)
In the last year 143 (13.31%) Why did you choose self-medication with the above-
More than a year ago 206 (19.18%) mentioned medicine(s) instead of going to Doctor
Can't remember 163 (15.18%) for your complaint(s)? (You may choose more than

On that occasion, did you get advice from a doctor on
how to take them?

| have never taken antibiotic

Can’t remember

Yes, | received advice on how to take them (e.g. with food,
for 7 days)

On that occasion, did you get advice from a
pharmacist on how to take them?

| have never taken antibiotic

Can’'t remember

Yes, | received advice on how to take them (e.g. with food,
for 7 days)

On that occasion, do you know what type of infection
your antibiotics were used for, (respiratory tract
infection, urinary tract infection, skin infection or

28 (2.61%)
172 (16.01%)
874 (81.38%)

28 (2.61%)
121 (11.27%)
925 (86.13%)

others)?
| have never taken antibiotic 28 (2.61%)
No 276 (25.70%)
Yes 770 (71.69%)

How often do you ask someone for help reading
instructions and leaflets from a doctor or

pharmacy?
Always 86 (8.01%)
Often 116 (10.80%)
Sometimes 292 (27.19%)
Rarely 315 (29.33%)
Never 265 (24.67%)

How do you dispose unused antibiotics?
Dispose them in the toilet

Dispose them in the bin

Return them to Pharmacy

Others

53 (4.93%)
800 (74.49%)
114 (10.61%)
107 (9.96%)

complaint with the same medicine (n =351; 32.68%), time-saving
(n=273; 25.42%), presence of leftover medicine at home (n = 264;
24.58%), saving money (n=208; 19.37%), avoiding the hassle of
going to a doctor (n=202; 18.81%), and successful treatment of
friends/family members with similar complaints (n =101, 9.4%).
Most of the respondents considered self-medication with antibio-
tics for self-care to be an unacceptable practice (n =797; 74.21%),
while a smaller proportion considered it acceptable (n=243;
22.63%) or good practice (n = 34; 3.17%).

Regarding intentional dosage modification during self-treat-
ment, most respondents reported never deliberately changing
the dosage of antibiotics during self-treatment (n = 846; 78.77%),
while some reported sometimes (n =199; 18.53%) or always (n =
29; 2.7%) doing so. The reasons for intentional dosage modification
were the following: improvement in the condition (n=129;
12.01%), reduction of adverse reactions (n = 68; 6.33%), worsening
of the condition (n = 41; 3.82%), and drug insufficiency to complete
treatment (n =21; 1.96%).

Furthermore, when asked whether it is acceptable to pur-
chase or request the same antibiotics as previously used for a
similar illness, the majority of participants responded false (n
=557; 51.86%), while 30.26% responded true, and 17.88% did
not know. Additionally, when participants were asked whether

one option)
Saves Time 273 (25.42%)
Saves money 208 (19.37%)
To avoid the hassle of going to the doctor 202 (18.81%)
The same medicine successfully resolved my complains 351 (32.68%)

previously

The same medicine worked for my friends/family
members with similar complaints

Left over medicine was present at home

Other (please specify)

What do you think about self-medication with
antibiotics for self-health care?

Good practice

Not acceptable practice

Acceptable practice

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

101 (9.40%)

264 (24.58%)
71 (6.61%)

34 (3.17%)
797 (74.21%)
243 (22.63%)

Never 846 (78.77%)
Yes, sometimes 199 (18.53%)
Yes, always 29 (2.7%)

Why did you change the dosage of antibiotics during
the course of self-treatment? (check more than one
if applicable)

Improving conditions 129 (12.01%)

Worsening conditions 41 (3.82%)
To reduce adverse reactions 68 (6.33%)
Drug insufficient for complete treatment 21 (1.96%)
Others 6 (0.56%)

It's okay to buy the same antibiotics, or request these
from a doctor, if you're sick and they helped you
get better when you had the same symptoms

before
False 557 (51.86%)
True 325 (30.26%)
Don't know 192 (17.88%)

It's okay to use antibiotics that were given to a friend
or family member, as long as they were used to
treat the same illness

False 767 (71.42%)
True 170 (15.83%)
Don't know 137 (12.76%)

it is acceptable to use antibiotics previously given to a friend
or family member for the same illness, their responses were
the following: false (n=767; 71.42%), true (n=170; 15.83%),
and do not know (n=137; 12.76%).

3.5. Antibiotic misuse

Table 5 presents information pertaining to the misuse of
antibiotics among participants. The majority of respon-
dents indicated that they withhold antibiotic treatment
until the completion of the prescribed course (n=537;
50%), or until symptoms disappear (n=245; 22.81%), a
few days after recovery (n=199; 18.53%), or following
consultation with a doctor or pharmacist (n=172;
16.01%). Participants’ responses to the query on reasons
for keeping antibiotics at home revealed that saving
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Cold and flu/Cough
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Figure 2. Number of participants with symptoms and diseases that are thought to be treated with antibiotics.

Table 5. Participants’ practice of antibiotics misuse (n = 1074).

Frequency

Question (percentage)

When did you normally stop taking antibiotics?
(Check more than one if applicable)
After a few days regardless of the outcome 80 (7.45%)
After symptoms disappeared 245 (22.81%)
(
(

A few days after the recovery 199 (18.53%)

After antibiotics ran out 143 (13.31%)

At the completion of the course 537 (50%)

After consulting a doctor/pharmacist 172 (16.01%)

Others 23 (2.14%)

The option that best describes why antibiotics are
kept at home

| save them just in case my family and friends need them

Save them for next time use

| don't know what to do with them

| dont know how to get rid of antibiotics

Others

What do you usually do with unused antibiotics?

Get rid of it at home

355 (33.05%)
320 (29.80%)
193 (17.97%)
108 (10.06%)
97 (9.03%)

407 (37.90%)

Take them back to the pharmacy 53 (4.93%)
Share them with friends/family 83 (7.73%)
Keep it at home 505 (47.02%)
Others 26 (2.42%)

When do you think, you should stop taking
antibiotics when you have started one treatment?

When all the antibiotics have been taken according to the
instructions

When you feel better

Don’t know

759 (70.67%)

282 (26.26%)
33 (3.07%)

antibiotics for potential future use by a family member or
friend (n=355; 33.05%) and keeping antibiotics for their
subsequent use (n=320; 29.8%), were the most prevalent.
Other responses included not knowing what to do with
antibiotics (n=193; 17.97%), and not knowing how to dis-
pose of them (n=108; 10.06%).

When participants were asked about the fate of unused
antibiotics, the majority stated that they store them at
home (n=505; 47.02%), while others stated that they dis-
pose them at home (n=407; 37.9%), share them with family
members (n=83; 7.73%), or return them to the pharmacy
(n=53; 4.93%). The majority of respondents believed that
antibiotic treatment should be discontinued only after the
entire prescribed course has been completed (n=759;
70.67%), while some ceased treatment when they felt better

(n=282; 26.26%). A small proportion of respondents
expressed uncertainty about when antibiotic treatment
should be stopped (n=33; 3.07%).

3.6. Predictors of self-medication with antibiotics

A multivariable logistic regression analysis was conducted to
evaluate the predictors of self-medication among participants
(Table 6). The only factor that decreased the rate of antibiotic
self-medication was having a bachelor’s degree (OR: 0.46, 95%
Cl: 0.29-0.75, p=0.002). Adequate health literacy (OR: 0.85,
95% Cl: 0.58-1.24, p=0.391) was found to reduce the rate of
antibiotics self-medication but without statistical significance.

4. Discussion

This is an observational cross-sectional study with the primary
objective is to assess the levels of health literacy regarding anti-
biotics and self-medication with antibiotics and to evaluate the
predictors of adequate health literacy. The study encompassed a
comprehensive sample size of 1074 participants. According to
the current study’s findings, engaging in a healthcare profession
and possessing an advanced degree such as a Doctorate or
Master's/Professional degree emerged as significant predictors
of possessing satisfactory and adequate health literacy. The find-
ings of this study provide valuable insights into the knowledge,
practices, and perceptions regarding antibiotic use and disposal.
Slightly more than half of the participants exhibited adequate
health literacy skills. Moreover, the participants reported various
levels of antibiotic consumption in the past with only a small
proportion (2.61%) reported never having consumed antibiotics.
A notable proportion of respondents (20.86%) believed that
antibiotics could treat COVID-19 infection. A noteworthy finding
from the study is that 12% of participants acknowledged practi-
cing self-medication, wherein antibiotics were used without
obtaining a prescription. Moreover, a significant majority of the
study population (70.67%) had good knowledge concerning the
appropriate circumstances to withhold antibiotic treatment.



Table 6. Predictors of participants’ self-medication with antibiotics.

OR P value* 95% Cl

Adequate knowledge of antibiotic resistance 1.10 0.622  0.75-1.62
Involvement in the medical field 115 0542 0.74-1.8
Male gender 142 0.094 0.94-2.14
Marital status 075 0.261 0.46-1.23
Education**

1 089 0.675 0.53-1.5

2 046 0.002 0.29-0.75

3 0.82 0.579 0.40-1.66
Age

30-39 1.00 0994 0.59-1.69

40-49 063 0.188 0.31-1.26

50-69 092 0.848 0.41-2.1
Adequate health literacy 0.85 0391 0.58-1.24

OR: Odds Ratio and Cl: Confidence interval.

*Adjusted analysis (Multivariable logistic regression).

**the scores for education are the following: 0: No schooling completed, some
college credit, no degree, or 12th grade or less, no diploma/qualifications, 1:
Technical/Vocational training or Associate degree, or High school graduate
with diploma/qualifications, 2: Bachelor's degree, and 3: Doctorate degree, or
Master's/Professional degree.

Number of observations = 1,074.

4.1. Levels and predictors of health literacy

Health knowledge is a conceptual framework encompassing
specific and comprehensive information concerning various
aspects of health, including the causes, prevalence, risk factors,
prevention strategies, transmission mechanisms, symptomatol-
ogy, and treatment approaches for diseases [32]. Additionally, it
encompasses knowledge about health services and patients’
rights [32]. On the other hand, health literacy encompasses the
capacity to locate, comprehend, and utilize information and
services effectively, enabling individuals to make informed deci-
sions and take appropriate actions regarding their health and
others [33]. According to the World Health Organization (WHO),
health literacy is the ability to make informed decisions about
actions that improve individual health [21]. Health literacy and
knowledge can significantly improve awareness of antibiotic
resistance and positively influence behaviors such as self-medi-
cation and irrational drug dispensing [18,19]. This study aimed to
investigate the levels of health literacy in the use of antibiotics
and the predictors of adequate health literacy among partici-
pants in the UAE. The participants were asked about their fre-
quency of seeking help in reading instructions and leaflets from a
doctor or pharmacy. According to the SILS scale, when partici-
pants were asked ‘How often do you ask someone for help
reading instructions and leaflets from a doctor or pharmacy?’
their responses were the following: always (8.01%), often (10.8%),
sometimes (27.19%), rarely (29.33%), and never (24.67%). The
results showed that 54% of the participants had adequate health
literacy, while 46% had inadequate health literacy. The percen-
tage of adequate health literacy was lower than the previously
observed rate of 62.6% and 67.6% in Jordan [25,30].

The present study found that involvement in the medical
field, either as a student or practitioner, was significantly
associated with adequate health literacy regarding antibiotics.
Additionally, higher educational levels, particularly Doctorate
or Master's degree holders, were significantly associated with
adequate health literacy. These findings are consistent with
previous studies that highlight the positive impact of post-
graduate education on health literacy [18,25,29].
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4.2. Practice and knowledge regarding the use and
disposal of antibiotics

This study aimed to assess the level of knowledge among
participants regarding the usage of antibiotics. Results showed
that most participants had taken antibiotics at some point in
their lives, with only 2.61% reporting that they had never
taken antibiotics and 15.18% indicating that they could not
recall if they had taken antibiotics. Most participants sought
advice on antibiotic usage from physicians (81.38%) or phar-
macists (86.13%). Additionally, 71.69% of respondents
reported some knowledge of the types of infections for
which antibiotics are used.

In many underdeveloped countries, the practice of storing
antimicrobials at home is frequent, leading to irrational antibiotic
usage, the emergence of antibiotic resistance, and potential toxi-
cities [34,35]. The escalating global health concern of AMR can be
reduced by engaging in the practice of appropriately and respon-
sibly disposal of unused or expired medications, including antimi-
crobial drugs and other medical products. In this study, only
10.61% of the population disposed of antibiotics by returning
them to the pharmacy. Similar results were observed in Serbia,
Nigeria, India, and other countries [36-38]. These findings suggest
that a substantial number of households may retain unnecessary
medicines, indicating the presence of unused drugs in consider-
able quantities. This study found that most respondents dispose of
unused antibiotics by throwing them in the pin or toilet which may
pose risks to the ecosystem as trace amounts of active drugs
infiltrate the food chain, potentially exposing individuals and con-
tributing to the development of drug resistance [39,40].

This study also found that more than half of the study popula-
tion had the incorrect belief that antibiotics can be used to treat
sore throats (55.4%), while approximately two-thirds of the respon-
dent (68.06%) mistakenly assumed that antibiotics can be used to
treat colds and flu/cough. Muflih et al. found that 83% and 43% of
the participants believed antibiotics can effectively treat sore
throat cold and flu, respectively [25]. Moreover, Mostafa et al
found that more than half of the participant’s wrongly believed
antibiotics are helpful in the treatment of fever and diarrheal
illnesses which is lower in our study (35.38% for fever and
18.25% for diarrhea) [22]. Interestingly, a significant proportion of
participants correctly believed that bladder and urinary tract infec-
tions (46.83%) and skin and wound infections (34.45%) are effec-
tively treated with antibiotics, as previously reported by the
WHO [41].

These findings suggest that there is a lack of knowledge among
the general public regarding the proper usage of antibiotics, which
may contribute to the development of antibiotic resistance.
Improving antimicrobial resistance education may help to address
this knowledge gap and encourage individuals to seek more
accurate medical information. This can aid in the fight against
antibiotic resistance and improve overall health policy.

4.3. Practice and perception of antibiotics self-
medication

Self-medication with antibiotics is a widespread phenomenon
in both developed and developing countries, with reported
rates ranging from 3% to 75% [42,43]. Previous research has
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suggested that self-medication with antibiotics is more com-
mon among women, students, lonesome individuals, urban
inhabitants, highly educated populations, and those in their
middle years [44]. In this study, the majority of participants
(87.99%) reported using antibiotics only with a medical pre-
scription. Moreover, the prevalence of self-medication with
antibiotics in this study (12%) is less than what was observed
in most developing countries like Ghana (40%), Jordan (44%),
and Pakistan (45%) [29,30,45,46]. However, it is higher than
the rates observed in certain developed countries, such as the
United Kingdom (5%) [47]. Studies have suggested that most
non-prescription antibiotic purchases were made on the
recommendation of a pharmacist [48,49]. Although the causes
of pharmacists dispensing antibiotics without a prescription
are not well known, some researchers have suggested that
patient demand may be a contributing factor [50]. Studies
conducted in low- and middle-income countries indicate that
the public often self-medicates with antibiotics due to inade-
quate awareness regarding their inappropriate use [16,51].
Additionally, individuals may seek advice from unauthorized
personnel and use antibiotics as over-the-counter medica-
tions, contributing to the accumulation of leftover antibiotics,
unnecessary storage, and wastage [52,53].

The reasons individuals gave for self-medicating with anti-
biotics in a study by Radyowijati et al., were as the following:
convenience (70%), previous experience (20%), and lack of
access to physician care (10%) [54]. In this study, previous
experience (personal or from family and friends) was the
most common reason for self-medication with antibiotics
(42.08%), followed by time-saving (25.42%), leftover medicine
(24.58%), money-saving (19.37%), and avoiding the hassle of
going to the doctor (18.81%).

While the majority of our study participants (74.21%)
thought that self-medication with antibiotics is not an accep-
table practice, some participants thought it was acceptable
(22.63%) or even good (3.17%) practice. Moreover, Eltom et al
found that 20.1% of participants thought that self-medication
with antibiotics was a good practice and 41.6% thought it was
an acceptable practice [55]. It is concerning that a significant
portion (25.8%) of the individuals in our study population hold
the belief that self-medicating with antibiotics is a good or
acceptable practice. This perspective increases the likelihood
of treatment ineffectiveness and adds to the emergence of
antimicrobial resistance. Therefore, campaigns to raise aware-
ness about the negative impacts of self-medication with anti-
biotics should be directed toward high-risk populations.

4.4. Antibiotic misuse

Self-medication with antibiotics is a prevalent phenomenon,
which can lead to adverse pharmacological side effects, unsuc-
cessful treatments, and increased antimicrobial resistance. In a
study by Radyowijati et al., 70%, 20%, and 10% of individuals
stopped self-medication with antibiotics after symptoms has
disappeared, after a few days regardless of the outcomes, and
a few days after the recovery, respectively [54]. Similarly, in our
study, individuals stopped antibiotic treatment after complet-
ing the course (50%), after symptoms disappeared (22.81%), a

few days after recovery (18.53%), and after consulting a doctor
or pharmacist (16.01%).

The presence of antibiotics at home has been identified as a
potential risk factor for irrational drug use and antimicrobial resis-
tance [56-58]. In a study conducted in Northern Uganda, antibac-
terial drugs (40.1%) were the most common type of medicine kept
at home, and the reasons for keeping antibiotics were current use
of the antibiotics (18.6%), leftover antibiotics (14.9%), and antici-
pated future use (6.6%) [59]. Similarly, in our study, when partici-
pants were asked about the fate of their unused antibiotics, the
majority of the responses were ‘keeping them at home’ (47.02%)
or ‘disposing of them at home’ (37.9%). Insufficient public aware-
ness regarding antibiotics may be the underlying factor contribut-
ing to the improper storage and wastage of medicines [30]. The
persistence of improperly discarding antibiotics, such as the sink,
toilet, or trash, may be attributed to the absence of a formal
program to manage such waste [30]. Therefore, ensuring that
healthcare personnel and patients are educated on the appropri-
ate disposal methods holds significant importance. Further
research is warranted to investigate procedures for disposing of
leftover and expired antibiotics, to enhance public awareness
regarding the rational utilization of antibiotics and to establish
proper procedures for their return.

It is crucial to note that the majority of the population
(70.67%) in our study had good knowledge regarding when
to withhold antibiotic treatment. This rate is slightly higher
than previously observed in a study investigating health lit-
eracy and knowledge regarding antibiotics (53.7%) [22].
However, 29.33% of our study respondents had poor knowl-
edge regarding when to stop antibiotics. Thus, efforts should
be directed toward improving public knowledge regarding the
proper use and disposal of antibiotics to mitigate the potential
risks associated with self-medication.

4.5. Predictors of self-medication with antibiotics

This study found that higher educational level is associated with a
reduced ratio of self-medication with antibiotics. Furthermore,
adequate levels of health literacy were also associated with a low
rate of antibiotic self-medication. Despite that the previous find-
ings were not statistically significant; it emphasizes how higher
educational levels and adequate health literacy provide more
exposure to information on antibiotic use and healthy behaviors.
Several studies found that the absence of insurance coverage is a
contributing factor in encouraging self-medication practices
[30,60,61]. Furthermore, participants with limited knowledge
were found to have a higher tendency to engage in self-medica-
tion with antibiotics, primarily due to a lack of comprehension
regarding the appropriate indications for antibiotic use
[25,30,62,63].

4.6. Strengths and weaknesses

The study’s strength stems from its unique contribution as the
first to evaluate health literacy, knowledge, and practices
regarding antibiotics within the population of UAE. A notable
strength of this study is the inclusion of a substantial number
of participants, facilitating the evaluation of the associations
between health literacy, and knowledge with various



sociodemographic factors. Considering the limited research
conducted on this topic in UAE, the findings of this study
hold significant value as they provide essential insights and
bridge a gap in the existing literature by establishing a base-
line understanding of emirates’ health literacy, knowledge,
and practice regarding antibiotics.

The findings of this study were subjected to several limitations.
The absence of open-ended questions, which would have allowed
respondents to explain their answers better, was a study limitation.
In addition, although the research team tried to avoid the social
desirability bias by several aspects including using a survey mode
with respondent anonymity and analyzing the pertinence and
coherence between the objectives and the methodological ele-
ments to be followed, this was another limitation of our study.
Moreover, as our study applied a convenient sampling method to
collect data from the participants that allowed for faster and easier
data collection from the public in the UAE, it was not a representa-
tive sampling method though; this is another limitation of the
study that needs to be carefully assessed in any future work. In
this study, health literacy was defined as the capacity to locate,
comprehend, and utilize health-related information effectively,
enabling individuals to make informed decisions and take appro-
priate actions regarding their own health as well as that of others
and it was assessed using the Single Item Literacy Screener (SILS)
scale. However, it is important to note that the SILS scale may not
identify individuals with limited reading abilities, potentially lead-
ing to false negative responses.

5. Conclusion

The primary objective of this study was to evaluate health
literacy levels and elucidate the predictors of adequate
health literacy. The study found that involvement in the
medical field and higher educational levels were significant
predictors of adequate health literacy. The prevalence of self-
medication with antibiotics among the UAE population was
low compared to other countries. However, a significant
portion of the study population thought that self-medication
with antibiotics was a good or acceptable practice which
raises concerns regarding increased chances of treatment
failure and the emergence of antimicrobial resistance.
Among the study population, returning antibiotics to the
pharmacy was identified as one of the least preferred meth-
ods for antibiotic disposal. Thus, efforts should be directed
toward improving public knowledge regarding the proper
use and disposal of antibiotics to mitigate the potential
risks associated with self-medication.
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