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Abstract: The overuse and inappropriate use of antibiotics pose a grave threat to public health,
contributing significantly to the accelerated development of antimicrobial resistance (AMR) and
increased rates of morbidity and mortality, making it a leading cause of death globally. To examine
the relationship between demographic variables and knowledge, attitudes, and behaviors concerning
antibiotic use, a survey-based cross-sectional study was conducted involving 1158 individuals. The
questionnaire included two sections: in the first section, participants’ socio-demographic charac-
teristics were analyzed; the second investigated knowledge, attitudes, and behaviors concerning
antibiotics utilization using a total of 36 questions. Descriptive statistics were used, and then a multi-
ple linear regression analysis (MLRA) using three models was carried out. In Model I, knowledge
about antibiotics exhibited correlations with smoking habits and educational attainment. In Model
II, attitudes were significantly associated with gender, smoking habits, age, education, relationship
status, and knowledge. In Model III, behaviors related to antibiotics were correlated with educa-
tional attainment, having children, knowledge, and attitudes. Implementing tailored public health
programs could be a cost-effective intervention to enhance behaviors associated with antibiotic use
in the general population. This study offers valuable insights into the determinants of knowledge,
attitudes, and behaviors regarding antibiotics in the general population.

Keywords: antibiotics; KAP model; knowledge; attitude; behaviors; questionnaire; multiple linear
regression

1. Introduction

Overuse and inappropriate use of antibiotics pose a serious threat to public health,
animal health, environmental health, and global economic development [1–5], but also con-
tribute significantly to the accelerated development of antimicrobial resistance (AMR) [1,6,7].

The overuse of antibiotics, exacerbated by the impact of the COVID-19 pandemic [8],
presents a multifaceted issue with significant implications. This includes the accelerated
transmission of diseases, prolonged hospitalization periods, escalated healthcare expenses,
elevated rates of treatment ineffectiveness, as well as increased morbidity and mortality
rates [9–12].

Moreover, antibiotic overuse is a leading cause of death worldwide, particularly in low-
and middle-income countries [13–17]. AMR is associated with approximately 4.95 million
deaths [18], and if left unaddressed, this number could rise to an estimated 10 million
deaths annually by 2050 [19].

The inappropriate use of antibiotics is often associated with inadequate knowledge and
awareness regarding their proper use, both among healthcare providers and patients [20,21].
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This issue is further exacerbated by the widespread availability of over-the-counter drugs
that do not require a prescription, which contributes to self-medication practices [22].

To effectively tackle the challenge of antibiotic overuse, it is crucial to raise awareness
among healthcare providers and the general public about the dangers of antibiotic misuse
and the importance of responsible antibiotic use [19,23].

Numerous ongoing studies utilize the KAP model to explore the underlying reasons
for inappropriate antibiotic use. These studies focus on assessing knowledge about antibi-
otic use, understanding attitudes towards antibiotics, and examining practices related to
antibiotic consumption.

For instance, several studies have focused on measuring the knowledge, attitudes,
and behaviors of medical students towards antibiotics. Although some studies show
encouraging results, many highlight a lack of knowledge regarding the importance of
correct antibiotic use and prescription [24–31].

Numerous studies have investigated the knowledge and attitudes of the general
population in various countries, revealing notable differences: some studies have indicated
low levels of knowledge regarding the proper use of antibiotics and a high prevalence of
self-medication, raising significant concerns about antibiotic practices [28,32–36]. Other
studies have also highlighted differences between rural and urban areas [37,38]. However,
there were instances wherein individuals demonstrated good knowledge and practice in
using antibiotics, but their overall attitude towards antibiotic use was insufficient [39].

In Italy, there is limited research on the knowledge and attitudes of the general
population regarding antimicrobial drugs. Only one study has been conducted, and it
highlights a concerning lack of knowledge among the population [39]; in fact, Italy has
been identified as one of the worst-performing nations in Europe in terms of antibiotic
use [40,41], with a higher prevalence of antibiotic utilization compared to other European
nations, characterized by substantial consumption of broad-spectrum medications [42,43].

The objective of this research is to assess individuals’ understanding, perspectives,
and practices pertaining to the proper utilization of antibiotics. By accomplishing this, it
becomes possible to identify effective interventions and strategies that can help address
the problem of antibiotic resistance. Through comprehensive evaluation, valuable insights
can be gained, leading to the development of targeted initiatives aimed at promoting
responsible antibiotic use and combatting the rise of antibiotic resistance.

2. Methods
2.1. Setting and Sample

This observational cross-sectional research was carried out from May 2022 to August
2022 by administering questionnaires to the adults of the metropolitan city of Naples in
the South of Italy, with a population of 909,048 [44]. Some 1560 subjects among university,
working places and, community centers were selected to participate at the study. Among
those, 1158 agreed to participate to the survey, returning a complete questionnaire, with a
response rate of 74.23%. Participants had to be at least 18 years old and live in the Naples
metropolitan region to be eligible for the research. In order to obtain a representative
sample within a margin of error of 3%, and a confidence interval of 95%, a Slovin’s formula
was used to evaluate the required sample size. Specifically, the number of subjects to be
recruited had to be 1523, which, accounting for a 30% non-response rate, had to be 1066.

2.2. Procedures

The questionnaire was submitted to the respondents from Monday to Friday between
10:00 a.m. and 8:00 p.m. in order to prevent oversampling nonworking people. Before
beginning the questionnaire, each respondent was informed that the study was being under-
taken on behalf of the “Federico II” University of Naples. Furthermore, participants were
informed about the nature, scope, and methods of the study. Additionally, the respondents
were informed that their involvement was entirely voluntary, that all information gathered
would be handled anonymously and confidentially, and that they might discontinue their
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participation at any moment without explanation. Before proceeding with the interview,
verbal informed consent was obtained. There was no incentive to take part or finish the
survey. The study was conducted in accordance with the Helsinki Declaration, and ethical
approval was acquired in accordance with local regulations.

2.3. Data Collection

The survey was developed by a commission of health professionals. The appropriate-
ness and usefulness of questions was analyzed during a meeting, and questions considered
not appropriate or useful for the study objectives were either removed or replaced [45,46].
According to Andrade et al., the questions were carefully crafted. As a result, questions
too easy or with obvious answers were avoided. Similarly, questions that are too com-
plex or that may mean various things to different individuals, have difficult vocabulary
or ideas, employ technical terminology or colloquial phrases, are long and difficult to
grasp, cover more than one subject in the same question, or involve double negatives
were excluded. The options for the answers had to be created with caution to prevent
respondents from being forced into selecting an option that they may not truly endorse [47].
Before submitting the survey, a beta-test with trusted subjects was performed to assess
the ease-of-comprehension and coherence of the questionnaire. Particularly, a pilot study
was performed on 10 individuals in order to test the participants’ understanding of the
questionnaire items, the results of which were not taken into consideration for the study. In
the first section of the questionnaire, the participants’ socio-demographic characteristics
and other health-related information, such as gender, age, marital status, level of education,
occupation, partner’s occupation, and number of children, were indicated. The second
section examined knowledge, attitudes, and behaviors concerning antibiotic utilization for
a total of 36 questions. A three-point Likert scale with options for “agree”, “uncertain” and
“disagree” was used in order to assess the knowledge and attitudes, while behaviors were
estimated using a four-answer style of “never”, “sometimes”, “often” and “yes/always”.

2.4. Statistical Analysis

The collected data has been processed using the STATA MP v14.0 statistical software
program (College Station, TX, USA). The analysis consists of a first part, in which descriptive
statistics were used, and a second part, in which a multiple linear regression analysis
(MLRA) was conducted using dependent and independent variables to evaluate their
correlation. MLRA allows us to evaluate the statistical significance of the regression model
within values of p < 0.05, and to estimate significance of both the beta coefficient and
coefficient of determination in order to determine how the results of present study vary in
relation to independent variables.

Three models of MLRA were considered:

(1) Knowledge about the proper use of antibiotics (Model 1);
(2) Attitudes on the use of antibiotics (Model 2);
(3) Behaviors related to the use of antibiotics in daily life (Model 3).

The dependent variables (knowledge, attitudes, and behaviors) were calculated by
adding the scores from the respective questions (questions with inverted responses were
encoded in reverse). Gender (1 = male, 2 = female); age, in years; level of education
(1 = primary school, 2 = middle school, 3 = high school, 4 = university degree); single
(1 = single; 2 = in a relationship); career, and smoking (1 = smoker, 2 = non-smoker) were
all included as independent variables in all models. In Model 2, we included knowledge
in the independent variables, and in Model 3, we included knowledge and attitudes in
the independent variables. In the study, attitudes and knowledge were treated as indices
rather than scales, implying that each observable variable (A1, . . ., A12 and K1, . . ., K12) is
critical in causing the related latent variables (attitudes and knowledge). All statistical tests
were two-tailed, and results were statistically significant if the p-values were less than or
equal to 0.05.
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3. Results

Table 1 shows the characteristics of the population studied, which was found to
have a mean age of 34.76 ± 19.00 years old, and the largest group in the distribution was
28.14 ± 2.57 years old, accounting for 41.97%, followed by those under 25 years old, who
represented 32.64% of the total population.

Table 1. Study population characteristics and scores of knowledge, attitudes and behaviour.

Study Population N Percentage

Sex (1158)
Male 479 41.36
Female 679 58.64

Age
<25 378 32.64
25–35 486 41.97
36–55 70 6.05
>55 224 19.34

Education
Primary school 57 4.92
Middle school 168 14.51
High school 579 50.00
University degree 354 30.57

Sons
Yes 235 20.30
No 923 79.70

Smoking habits
Yes 520 44.90
No 638 55.10

Marital Status
Single 535 46.20
In a relationship 623 53.80

Table 2 presents the respondents’ knowledge about the use of antibiotics. According
to the table, the majority of the participants, 89.37%, knew that antibiotics can be used
to treat infections caused by bacteria, but only 46.20% were aware that antibiotics are
ineffective for viral infections. The study also revealed that 83.94% of the participants knew
that antibiotics could have side effects, but 37.30% agreed with the use of antibiotics for
pain relief. Interestingly, most of the participants, 66.49%, agreed that antibiotics should
not be discontinued after symptoms disappear. The results also showed that 71.24% of
respondents knew that frequent use of antibiotics can reduce their effectiveness, while
77.37% were not aware that there are bacteria that are resistant to all antibiotics. In addition,
59.50% of the participants understood that antibiotic resistance indicates the survival of
bacteria against antibiotics, and 46.98% knew that skipping one or two doses of antibiotics
could contribute to antibiotic resistance.

The attitudes of the respondents towards the use of antibiotics are presented in Table 3.
The majority of the participants, 76.77%, disagreed with the statement that antibiotics never
hurt and that antibiotics should be taken immediately when experiencing a sore throat
(79.00%). Only a small percentage of the respondents, 14.43%, agreed that consulting a
doctor is unnecessary. When asked about taking antibiotics from friends and relatives for
treating the same symptom, 58.72% of the participants disagreed that it was possible to do
so. However, over 89% of the respondents knew that the expiration date is crucial for the
consumption of antibiotics. Only a small percentage of the participants, 9.24%, agreed that
skipping one or two doses of antibiotics is irrelevant, and 10.29% agreed that one antibiotic
is as good as another.
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Table 2. Knowledge of respondents regarding antibiotics.

N. Statement (Variables) Agree (%) Uncertain (%) Disagree (%)

K1 Antibiotics are effective against bacteria 89.37 9.33 1.30
K2 Antibiotics are effective against viruses. 37.82 15.98 46.20
K3 Antibiotics have side effects. 83.94 13.64 2.42
K4 Antibiotics are useful for pain relief. 37.30 13.30 49.40
K5 The antibiotic should be stopped when symptoms disappear. 19.86 13.65 66.49
K6 Frequent use of antibiotics reduces their effectiveness. 71.24 17.70 11.06
K7 There are bacteria that are resistant to all antibiotics. 22.63 49.48 27.89
K8 The antibiogram evaluates antibiotic sensitivity. 52.50 41.20 6.30

K9 Antibiotic resistance indicates the survival of bacteria against
antibiotics. 59.50 28.41 12.09

K10 Skipping one or two doses of antibiotic may contribute to
antibiotic-resistance. 46.98 28.93 24.09

K11 The sale of antibiotics without a prescription is prohibited. 55.53 17.96 26.51
K12 Fascia A antibiotics are only used in hospitals. 15.55 59.84 24.61

Table 3. Attitude of respondents toward proper use of antibiotics.

N. Statement (Variables) Agree (%) Uncertain (%) Disagree (%)

A1 It is essential to always carry a drug. 45.51 15.37 39.12
A2 One antibiotic is as good as another. 10.79 11.92 77.29
A3 Antibiotics do not cause harm. 7.25 15.98 76.77

A4 You should take antibiotics immediately when you have a sore
throat. 11.31 9.24 79.45

A5 It is useless to have a blood test if you feel good. 10.54 4.66 84.80
A6 Often, consulting your doctor is superfluous. 14.43 13.64 71.93
A7 It is preferable to take drugs that you already have at home. 23.75 14.85 61.40

A8 It is possible to take antibiotics from friends and relatives, if used to
treat the same symptom. 23.84 17.44 58.72

A9 Reading the package’s leaflet is useless. 19.17 2.33 78.50
A10 The expiry of a drug is not relevant. 5.10 5.35 89.55
A11 Antibiotics should not be taken without an antibiogram. 17.27 42.57 40.16
A12 Skipping one or two doses of antibiotics is irrelevant. 9.24 10.54 80.22

In Table 4, the behaviors of respondents regarding the use of antibiotics are presented.
The results indicate that only 27.03% of the respondents answered “never” when asked
if they take antibiotics when they have the flu. A majority of the respondents, 90.93%,
reported taking antibiotics for sore throats. When asked if they take antibiotics only after
medical consultation, only 0.52% of the participants answered “never”. Only 16.58% of the
respondents stated that they do not use the same antibiotic for the same symptom. Unfortu-
nately, 49.65% of the participants reported that they still tend to stop taking antibiotics when
their symptoms disappear. The majority of the interviewees, 83.25%, reported checking
the drug expiration date before taking antibiotics. However, 76.42% of the participants
reported taking antibiotics without doing an antibiogram before.

The findings of a multiple logistic regression analysis (MLRA) using three models are
shown in Table 5. With Model I, there was a correlation between knowledge (used as an
independent variable) and education and smoking behaviors. Model II demonstrates a sta-
tistically significant link between attitudes and age, gender, education, smoking behaviors,
and knowledge. Model III revealed a statistically significant relationship between actions
and marital status, children, knowledge, and attitudes.

Figure 1 depicts the association between antibiotic knowledge and demographic char-
acteristics (age, gender, smoking habits, marital status, having children, and educational
level). Moreover, the association between attitudes towards the proper use of antibiotics and
demographic factors (including age, sex, smoking habits, marital status, having children,
and education attainment) is displayed in Figure 2. Figure 3 illustrates the relationship
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between antibiotic-related behaviors and demographic characteristics such as age, sex,
smoking habits, marital status, having children, and education level.

Table 4. Behaviours of respondents toward proper use of antibiotics.

N. Questions Yes/Always (%) Often (%) Sometimes (%) Never (%)

B1 Do you take antibiotics when you have the flu? 13.73 6.30 52.94 27.03
B2 Do you take antibiotics when you have a sore throat? 31.52 49.05 10.36 9.07
B3 Do you take antibiotics to treat urinary infections? 21.16 12.61 32.72 33.51
B4 Do you only take antibiotics after medical consultation? 52.16 14.94 32.38 0.52

B5 Do you take the same antibiotic to treat the same
symptom? 23.23 23.49 36.70 16.58

B6 Do you stop the antibiotic if you forget to take a dose? 5.96 9.15 8.81 76.08
B7 Do you stop the antibiotic if your symptoms disappear? 13.99 7.86 28.50 49.65
B8 Do you usually carry antibiotics when you travel? 32.47 18.83 22.19 26.51
B9 Do you read the drug’s leaflet? 45.94 19.43 20.29 14.34
B10 Do you read the drug’s expiration date? 83.25 7.51 7.17 2.07
B11 Do you take antibiotics without doing an antibiogram? 76.42 2.42 14.34 6.82

B12 Have you happened to miss one or two doses of
antibiotics? 37.39 4.84 23.49 34.28

Table 5. Results of the linear multiple regression (MLRA).

Coefficients Not
Standardized

Coefficients
Standardized

b Standard
Error t 95% Conf. Interval p-Value

Model I—Dependent variable: Knowledge

Prob > F = 0.000 R-squared = 0.4744 Root-MSE = 3.4311

Age −0.004 0.008 −0.50 −0.019 0.011 0.615
Sex −0.225 0.199 −0.13 −0.616 0.165 0.258
Marital status 0.096 0.203 0.47 −0.303 0.495 0.636
Children 0.561 0.331 1.70 −0.88 1.21 0.090
Smoking habits 0.582 0.205 2.84 0.180 0.985 0.005
Education 2.85 0.128 22.23 2.60 3.10 0.000

Model II—Dependent variable: Attitudes

Prob > F = 0.000 R-squared = 0.4744 Root-MSE = 3.4311

Age −0.063 0.008 −7.96 −0.079 −0.048 0.000
Sex 2.22 0.208 10.68 1.81 2.63 0.000
Marital status 0.173 0.212 0.82 −0.242 0.590 0.414
Children 0.083 0.345 0.24 −0.595 0.761 0.810
Smoking habits 0.475 0.215 2.21 0.053 0.897 0.027
Education 1.20 0.160 7.49 0.883 1.51 0.000
Knowledge 0.687 0.031 22.33 0.626 0.747 0.000

Model III—Dependent variable: Behaviour

Prob > F = 0.000 R-squared = 0.4744 Root-MSE = 3.4311

Age 0.007 0.088 0.76 −0.011 0.024 0.446
Sex 0.011 0.236 0.05 −0.452 0.474 0.962
Marital status 0.563 0.230 2.45 0.112 1.02 0.015
Children −2.18 0.374 −5.84 −2.92 −1.45 0.000
Smoking habits 0.483 0.233 2.07 0.025 0.94 0.039
Education 0.845 0.177 4.76 0.497 1.19 0.000
Knowledge 0.254 0.040 6.37 0.176 0.332 0.000
Attitude 0.768 0.032 24.03 0.705 0.830 0.000
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4. Discussions

This study underscores the critical importance of addressing antibiotic overuse and
misuse to combat antimicrobial resistance and its global health implications. The findings,
derived from a comprehensive survey-based study involving 1158 individuals, highlight the
intricate relationship between demographic variables, knowledge, attitudes, and behaviors
related to antibiotic use. Therefore, this research provides a foundation for implementing
effective public health programs aimed at improving antibiotic-related behaviors in the
general population, ultimately contributing to a healthier and more informed society.

In the results presented in Table 5, Model I revealed an association between education
level and knowledge about antibiotics. These findings are coherent with several previous
studies which found that college graduates tend to have higher levels of knowledge about
antibiotics compared to those with less education [33,34,39,44]. The positive correlation
observed between education level and knowledge about antibiotics can be attributed to
various factors, including improved health literacy, greater exposure to scientific informa-
tion, and access to academic resources like publications and peer-reviewed journals [48,49].
However, it is essential to recognize that educational opportunities are not equally dis-
tributed globally, and individuals from socio-economically disadvantaged backgrounds
may face limited access to education, which can negatively affect their understanding of
antibiotics. This knowledge gap can contribute to the overuse and misuse of antibiotics,
thereby fostering the development of AMR.

Furthermore, this research has consistently shown a positive correlation between non-
smoking habits and knowledge regarding antibiotics. Individuals who do not smoke exhibit
greater awareness and understanding of health risks associated with antibiotic use [50,51].
However, since this finding could suggest the possible benefits of promoting non-smoking
behaviors in relation to antibiotic knowledge, there remains a gap in research regarding
the underlying mechanisms behind this observed correlation and the potential causality
between non-smoking habits and knowledge about antibiotic use. Further investigations
are necessary to delve into the complex relationship between smoking habits, attitudes
toward antibiotics, and health outcomes. Future research efforts should aim to address
these gaps in understanding.

The second piece of evidence, as shown in Table 5, is provided by Model II, which
highlights a correlation between non-smoking habits and attitudes toward antibiotics,
probably due to more respiratory illnesses occurring among the smoking group. The
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influence of smoking habits on the usage of antibiotics has been well documented [52]. This
finding highlights the significance of taking smoking behavior into account when studying
attitudes and behaviors regarding antibiotic use. Acknowledging the impact of smoking
habits on antibiotic attitudes allows for the development of targeted interventions and
educational campaigns aimed at promoting responsible antibiotic use among individuals
who smoke. By addressing this specific population, we can effectively contribute to the
reduction of antibiotic overuse and the preservation of antibiotic effectiveness.

Consistent with previous research [33,48], this study reveals an association between
being a woman and attitudes regarding antibiotics. Several factors may contribute to this
finding. In fact, women tend to exhibit a lower inclination for risk-taking, and tend to
prioritize their health [53]. Furthermore, women generally have more frequent contact with
healthcare providers throughout their lives [54,55]. These factors contribute to a heightened
focus on health-related matters, including the proper use of antibiotics. It is important to
note that the findings of our study differ from those of a survey conducted in Bangladesh,
which found that males were more knowledgeable about antibiotics than females [56]. This
disparity may be attributed to cultural or societal differences in the specific region studied.

Another result of this study was the association between older age and attitudes
regarding antibiotics, which is consistent with previous research [33,39,57]. This relation-
ship can be attributed to the fact that younger individuals have limited experience with
antibiotics, which may contribute to a lower level of understanding in these areas [58].
Nowadays, the Internet is becoming a more popular source of health-related information,
and social media may be utilized to encourage antibiotic prudence, particularly among
younger people. However, in order to encourage proper use of the Internet for antibiotic-
related information seeking in the general community, health organizations must include
social media in their communication plans, according to Zucco et al., 2018, and Parveen
et al., 2022 [59,60].

Overall, this study highlights the importance of considering age as a factor when
examining people’s attitudes towards antibiotics, as this can help healthcare professionals
to better understand how to communicate with different age groups about appropriate use
of antibiotics. Previous research has demonstrated that evidence-based interactive health
literacy programs designed specifically for older adults have been effective in enhancing
knowledge and skills related to health decision-making [61].

Furthermore, the study revealed a noteworthy association between knowledge and
attitude, suggesting that knowledge regarding antibiotics may contribute to the devel-
opment of positive attitudes. This finding is consistent with previous studies in which
the relationship between attitudes and knowledge has been assessed [38,62]. Possessing
accurate and reliable information about antibiotics is essential for making well-informed
decisions about the appropriate use of antibiotics and cultivating positive attitudes towards
responsible antibiotic use.

In Table 5, Model III, the findings indicate a correlation between having children and
exhibiting better behaviors. This is significant because parents are the primary individuals
responsible for making healthcare decisions for their children [63]. Therefore, targeting
parents may be a crucial approach to promote responsible antibiotic use and prevent AMR,
ultimately leading to a significant decrease.

Furthermore, this study identified a relationship between individuals’ education
levels and their behavior regarding the use of antibiotics. This finding is not surprising, as
previous research has also reported a similar connection between education and antibiotic
use [64]. It is possible that individuals with a higher level of education have a better
understanding of the risks associated with antibiotic misuse, and are therefore, more likely
to exhibit responsible behaviors.

Additionally, this study revealed a noteworthy association between a higher level
of knowledge and attitudes about antibiotics and the adoption of healthy behaviors, in
contrast with other studies [33,38]. Our finding suggests that educating individuals about
the risks associated with antibiotic misuse and providing them with proper information
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can significantly contribute to the promotion of responsible antibiotic use and prevent the
development of antimicrobial resistance, which is particularly noteworthy, as it contradicts
the results of previous studies that reported different outcomes.

5. Limitation

The findings of this study should be interpreted with caution due to several limitations
that need to be considered. One major limitation is that the study relied on self-reported
behaviors obtained through questionnaires not validated previously, which could have led
to social desirability bias, in addition to the fact that answers may be subjective. However,
the study attempted to address this issue by ensuring participant anonymity and confiden-
tiality. Another potential limitation is the possibility of selection bias, because the sample
selection was not random, as certain individuals or groups may have been excluded from
the study; thus, the results could be affected by reliability problems. Confounding bias
is also a possibility, if there were other variables that influenced the results but were not
accounted for in the analysis. Moreover, the study’s small sample size relative to the popu-
lation of Naples limits the generalizability of the findings. Furthermore, while the use of a
KAP-based questionnaire was helpful in capturing knowledge, attitudes, and practices re-
lated to antibiotics, it may not have captured all the factors that influence antibiotic-related
beliefs and behaviors. Furthermore, while every effort was made to ensure the accuracy and
reliability of our data, it is essential to acknowledge the potential limitations of this study.
First, the sample size, though representative of the target population, may have limited
the generalizability of our findings. Second, the absence of a long-term follow-up restricts
our ability to draw conclusions about the sustainability of the observed effects. Thirdly, no
statistically significant differences were found in the subgroups of the sample; however,
these results may be influenced by the numerosity of such subgroups. Lastly, although an
adjusted analysis would have provided a more robust approach to the methodology of this
study, our research design and resources constrain us from conducting further analysis.
These limitations should be considered when interpreting the results and designing future
research endeavors in this area.

6. Policies

The appropriate use of antibiotics is a pressing concern that demands immediate
attention. The findings of this study underscore the vital role of knowledge and attitudes
in promoting the proper use of antibiotics and reducing the spread of AMR. It is important
to recognize that misconceptions and preconceived notions regarding antibiotics and their
effects persist among the general public, indicating the need for the continuous evaluation
and improvement of such campaigns to ensure their effectiveness [65,66].

To effectively address the issue of antibiotic overuse and promote appropriate antibi-
otic use, the implementation of comprehensive antibiotic stewardship programs is crucial,
aiming to mitigate overuse and encourage responsible practices [67]. Consistent reinforce-
ment and multifaceted strategies, applied over time, can help counteract misinformation
on antibiotics and their irrational use [32], focusing on enhancing knowledge about the
appropriate use and prescription of antimicrobial drugs [68].

Various channels, including social media, television, and newspapers, as well as the
engagement of healthcare professionals, can be used effectively to distribute information
about the proper use of antibiotics [32,62].

In conclusion, promoting appropriate antibiotic use requires a multifaceted approach
that includes robust antibiotic stewardship programs, continuous evaluation of national
campaigns, and the utilization of insights from research and activities aimed at both the
general public and healthcare professionals. By implementing these strategies, we can strive
to mitigate antibiotic overuse, combat antibiotic resistance, and safeguard the effectiveness
of these essential medications. Ultimately, these efforts can contribute to reducing the
overall burden of resistant microbes and AMR, promoting the well-being of humans and
all other living beings.
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7. Conclusions

This research provided valuable insights into the impact of demographic factors, edu-
cational attainment, knowledge, attitudes, and behaviors on antibiotic use in the general
population. However, it is important to acknowledge and address the limitations inherent
in the study’s cross-sectional design when interpreting the findings, as the selected respon-
dents may not fully represent the wider population. Additionally, relying on self-reported
behaviors may be susceptible to limitations related to memory and social desirability bias.

The research emphasizes the interplay between knowledge, attitudes, and behaviors,
and reveals that knowledge plays a crucial role in influencing attitudes and behaviors
related to antibiotic use, as evidenced by the fact that individuals with greater knowledge
exhibit more positive attitudes and engage in more responsible behavior. These findings un-
derscore the importance of addressing misconceptions and promoting accurate knowledge
about antibiotics to drive positive behavioral change. Furthermore, specific demographic
factors were identified as influencers of attitudes and behaviors related to antibiotic use.

These significant findings, which were the intended aim of the study, have noteworthy
implications for public health policies, providing valuable insights for targeted interven-
tions and campaigns, recognizing the need to tailor educational initiatives to different
demographic groups in order to promote accurate knowledge and to encourage positive
behaviors. These behaviors will play a crucial role in reducing antibiotic overuse and
preserving the effectiveness of antibiotics, thereby mitigating the threat of AMR. By acting
now, we can ensure the continued efficacy of antibiotics for future generations.
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