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Abstract

Background: The public awareness toward the causes and consequences of antibiotic resistance (AR) is crucial to
mitigate the inappropriate use of antibiotics (ABs), particularly in the low- and middle-income countries. There was no
previous study that assessed the awareness, attitude, and knowledge about antibiotic use and AR among the Jordanian
public in affluent and deprived areas. Objective: This study aimed to assess the awareness, attitude, and knowledge about
antibiotic use and AR in affluent and deprived areas in Jordan. Setting: The survey was conducted in November 2019 in
Amman, the capital of Jordan. Method: A cross-sectional questionnaire was used to survey households in their areas in
each of West Amman (affluent region) and East Amman (deprived region), Households were selected using proportionate
random sampling method. Results: A total of 620 householders (310 per area) completed the questionnaire. Pharmacists
were perceived as strong influencers on householders’ decision, as 80.32% (n=465/580) of those who used antibiotics in
the last year follow pharmacists’ advice. Our results showed poor understanding of antibiotic usage among the Jordanian
public, as only 14.2% (n=44/310) of the sample in West Amman and 2.9% (n=9/310) in East Amman disagreed with the
statement “Antibiotics work on most coughs and colds.” Householders in West Amman showed much better understanding
of AR compared to those in East Amman; 82.3% (n=255/310) of West Amman respondents agreed with the statement
“Antibiotic resistance occurs when bacteria change in some way that reduces or eliminates the effectiveness of the antibiotic.”
compared to 31.9% (n=99/310) of East Amman respondents on the same statement (P <.05). Conclusion: The Jordanian
community generally had poor knowledge and awareness toward antibiotics use and AR. Socio-economic factors could
influence the public’s attitude toward antibiotics use and AR.
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Introduction A study conducted in the UK showed that the public in
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compared to those in affluent areas.”> Another UK study
showed that 38% of the public thought antibiotics are effec-
tive against most types of cough or colds and 43% did not
know that antibiotics have an effect on normal flora.!” In
Sweden, participants were confused about the difference
between viruses and bacteria, and around 20% of them
thought that antibiotics cure common colds.'® In Italy, only
9.8% of the public defined AR accurately and based on the
study, predictors for taking antibiotics without a prescription
were found to be age, and the belief that antibiotics are indi-
cated for treating common cold.'? In Malaysia, the majority
confused viral and bacterial infections and they did not know
that antibiotics are not effective against common cold.'* In
Hong Kong; however, results showed adequate knowledge
and appropriate behaviour regarding antibiotics use. In the
Arab world, around two thirds of the Jordanian community
thought that antibiotics treat common cold and cough,® and
around half of participants in Kuwait had low knowledge on
use of antibiotics and AR." In Jordan, community pharma-
cies are the most common pharmaceutical facilities in
Jordan, and there are about 2500 pharmacies across the
country. Community pharmacies provide a wide range of
prescription and nonprescription medicines, as well as
cosmetics, skincare products, and medical equipment.
Pharmacies are highly accessible, and many patients, there-
fore, seek medical advice from pharmacists before visiting a
physician.!® Therefore, ABs are easily accessible for the
public since all pharmacies dispense ABs without prescrip-
tion, and thus misuse of ABs among Jordanian public are
expected to be high.!” Little is known about patient’s aware-
ness and knowledge toward antibiotics use and resistance in
different socio-economic areas in Jordan. This was the first
study in the Middle East that investigated and compared the
awareness, attitude and knowledge about antibiotics use and
AR among the public residing in affluent and deprived areas.

Aim of the Study

This study aimed to assess the knowledge, attitude, and
awareness about antibiotics use and AR in affluent and
deprived areas in Jordan.

Method
Study Design and Population

This cross-sectional, researcher-administered survey was
conducted in November 2019 in Amman, after receiving the
institutional review board (IRB) approval from the
University of Petra. Amman is the capital and most popu-
lous city of the Hashemite Kingdom of Jordan. The city can
be divided based on socio-economic status of the popula-
tion into: East Amman, the region of deprived people,

where poverty and low health literacy are common, and
West Amman where affluent people reside and household-
ers have better healthcare services, education, and infra-
structure, although the definitions of affluent and deprived
neighborhoods are still arbitrary.'®

The study population was the adult householders resided
in either affluent (West Amman) or deprived region (East
Amman) of the city. The household was defined as “one
person or a group of people who have the accommodation
as their only or main residence and for a group, either share
at least one meal a day or share the living accommodation,
that is, a living room or sitting room. People could be con-
sidered a household if they were related: full- or half-blood,
foster, step-parent/child, in-laws, a married couple”."

The study included those who were adults (18-70 years),
mentally competent and able to listen and speak. An
informed consent was obtained from each participant.

Sampling Scheme and Sample Size

Amman was generally categorized into 2 main regions
(West and East), and each main region contained many
areas. Firstly, 3 areas were selected from each region using
random sampling. Secondly, the sample for each area was
divided to districts depending on the number of households
in each area. Finally, 1 houschold was selected randomly,
and then every other Sth household was selected to be
surveyed.

A proportion formula was adopted to calculate the sam-
ple size.?"

2
po ) pU=p)
MOE

Where, (Za.,) is the critical value of the normal distribution
at o/2 (eg, for a confidence level of 95%, o is 0.05, and the
critical value is 1.96), MOE is the margin of error, (p) is the
sample proportion, and (de) is the design effect for using
multi-stage sampling taken as 1.5.

e (1.96)% x0.425(1-0.425)

o x1.5% 563

the sample size was 620 households distributed (Table 1)
with 10% considered contingency.

Questionnaire

The survey questionnaire was designed based on previously
published and validated questionnaires about the knowl-
edge and awareness of the general public about antibiotics
use and AR with permission from the authors.>®!*15 New
statements were also added in the questionnaire to enhance
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Table I. Proportionate Random Sample of 620 Households From Regions in Amman.
Region Areas Number of householders Proportion Sample size
West Amman Abdoun 141 22.74% 310
Khelda 91 14.68%
TlaAlali 78 12.58%
East Amman Marka 128 20.64% 310
Al Wehdat I 1791%
Al Mugabalayn 71 11.45%

our understanding of the public attitude and knowledge
about antibiotics use and AR.

The questionnaire included 4 parts with a total of 35
questions; 8 demographic and socio-economic questions, 4
statements about using antibiotics in the past, 15 questions
assessed the participants’ knowledge on antibiotics use,
action and resistance, and 8 questions measured respon-
dents’ attitude toward antibiotics use and AR. The Arabic
translated version of the questionnaire was used and vali-
dated to be suitable for researching the Jordanian popula-
tion. The translation was validated by 2 bilingual linguistic
experts from the University of Petra who applied cultural
and linguistic validation. In order to ensure the practicality
and comprehensibility of the questionnaire, a pilot study
was performed using a group of 25 randomly chosen house-
holds; few modifications on the structure of the question-
naire were performed.

The survey was conducted by 3 trained researchers to
collect the data from houscholders. The study was con-
ducted in 2 regions; the first one involved the households
of affluent areas of Amman (West Amman), where ran-
dom areas of West Amman were chosen, and households
of these areas interviewed face-to-face to complete the
questionnaire by themselves. The second region involved
the households of deprived areas of Amman (East
Amman), where also random areas of East Amman were
chosen, and housecholds of these areas approached to
answer the same questionnaire. For each house, only the
householder was surveyed. Collected data were coded
and entered into the electronic data sheet by the investiga-
tor (DAQ).

Data Analysis

Reliability test was conducted using Cronbach’s alpha
test. The result of Cronbach’s alpha value was 0.71, indi-
cated that the internal consistency between items of the
questionnaire was considered acceptable according to
Taber.?! Descriptive statistics were used to analyze the
data and results were reported in frequency distribution
tables and graphs. Inferential analysis, such as Pearson
Chi-Square test (y?) was used to compare the proportions
between groups.

Multivariate logistic regression was used to identify
predictors for good knowledge on antibiotics use. Choices of
the dependent variables statement were “Yes” and “No” and
people who answered (I do not know) were excluded.
Independent variables were all statements in the demographic
and personal information section. Predictors were tested
against 2 knowledge statements; “Antibiotics work on most
coughs and colds” to predict knowledge about antibiotic use
and “An antibiotic will always be effective in the treatment of
same infection in the future” to predict knowledge about anti-
biotic resistance. Both statements were chosen based on a
committee decision, which included senior infectious disease
consultant, senior otolaryngologist, and senior clinical phar-
macist. The committee members chose 2 statements; the first
one refers to the knowledge about antibiotic use, and the sec-
ond refers to the knowledge about antibiotic resistance. The
committee members rated all statements using rating scale
(0-5), where 0 was considered completely irrelevant and 5 as
completely relevant, then we calculated the mean for all
statements; statements with the highest mean were chosen.
To ensure reliability of our method, Kappa statistic was
used to test interrater reliability. Value of kappa Below 0.5
was considered as bad reliability, above 0.5 and below 0.7
moderate reliability, Above 0.7 good, and above 0.8 great
reliability.?> We found that raters’ judgments were close to
each other by 91 % agreement (K=0.91, P <.05). Therefore,
the consistency between raters was excellent.

Results

A total of 711 householders were approached, 620 of them
completed the questionnaire (87.2% response rate) in both
West Amman (affluent area, n=310) and East Amman
(deprived area, n=310). The majority of the 620 partici-
pants aged 18 to 30years (47.9%, n=297/620) and 31 to
40years (26.61%, n=165/620). More than half (58.71%,
n=364/620) of the included householders were males.
Around one-third (32.74%, n=203/620) of the participants
had diploma degree or less and only 5.48%( n=34/620) of
them had MSc or PhD. Almost all included respondents
(97.1%, n=602/620) did not work or study in the medical
field. The demographic and socio-economic features of the
sample are summarized in Table 2.
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Table 2. Demographic Characteristics of Participants.

Characteristic Category All participants East Amman West Amman
Age 18-30 47.9% 57.7% 38.1%
31-40 26.6% 15.8% 37.4%
41-50 20.6% 22.3% 19.0%
>50 4.8% 42% 5.5%
Gender Male 58.7% 45.5% 71.9%
Female 41.3% 54.5% 28.1%
Education level Bachelor degree 61.8% 34.8% 88.7%

MSc or PhD 5.5% 1.9% 9%
Diploma or less 32.7% 63.2% 2.3%
Monthly income 1001-2000 JOD 45.3% 6.5% 84.2%
More than 2000 JOD 4.5% 0.3% 8.7%
Less than 500 JOD 50.2% 93.2% 7.1%
Medical background Yes 2.9% 1.3% 4.5%
No 97.1% 98.7% 95.5%
Pharmacist or doctor in family None 89.5% 96.1% 82.9%
Pharmacist 5.6% 1.9% 9.4%
Doctor 4.8% 1.9% 7.7%
Medical insurance Yes 65.9% 35.2% (300, 96.8%)

No 34.0% 64.8% (10, 3.2%)
Chronic disease Yes 14.6% 17.4% 11.6%
No 85.3% 82.6% 88.4%

Prevalence of Using Antibiotics

More than half (51.1%) of 620 householders used antibiotics
at least twice in the last year and only 6.4% (n=40/620) did
not use antibiotics in the last year (Figure 1A); and most
(80.2%, n=465/580) of householders, who used antibiotics
at least once in the last year, used antibiotic based on phar-
macists’ counseling (Figure 1B). Around a quarter (22%,
n=128/580) of householders, who used antibiotics at least
once in the last year, used antibiotic for common cold
(Figure 1C). Around half (44.2%, n=256/580) of house-
holders, who used antibiotics at least once in the last year,
stopped antibiotics courses after no improvement in the ini-
tial days of treatment (Figure 1D).

Knowledge of Antibiotics Use and Resistance

As shown in Table 3, the majority (92.6%, n=287/310) of
the participants in West Amman displayed better under-
standing by disagreeing with the statement “Antibiotics are
effective against viral infections” compared with 5.8%
(n=18/310) in East Amman (P<.05). Both groups of
respondents possessed comparatively poor knowledge as
only 6.5% (n=20/310) in West Amman and 24.2%
(n=75/310) in East Amman knew about the negative effect
of using antibiotics among animals.

Both groups showed poor knowledge as only 14.2%
(n=44/310) of the sample in West Amman and 2.9%
(n=9/310) in East Amman disagreed with the statement
“Antibiotics work on most coughs and colds.” Respondents

in West Amman showed a much better understanding on
antibiotic usage and how the AR can occur compared to
those in East Amman; 82.3% (n=255/310) of the West
Amman respondents agreed with the statement “Antibiotic
resistance occurs when bacteria change in some way that
reduces or eliminates the effectiveness of the antibiotic.”
and 68.1% (n=211/310) of them disagreed with the state-
ment “Antibiotics are effective against fungal infections”
compared to 31.9% (n=99/310) and 3.2% (n=10/310) of
the East Amman respondents on the same statements,
respectively (P <.05).

Attitude About Antibiotics Use and Resistance

There was a huge difference in attitude toward antibiotics
use and AR between the participants in West Amman and
East Amman (Table 4). Regarding sharing antibiotics with
friends and relatives without medical consulting, there was
a significantly higher proportion of participants strongly
disagreeing and disagreeing with “/¢ is good to be able to
get antibiotics from relatives or friends without having to
see a medical doctor” between West Amman and East
Amman (98.7% vs 6.1%; P<<.05).

Predictors of Good Knowledge About Antibiotics
Use and AR

The odds of people agreement on the statement “Antibiotics
work on most coughs and colds” were 4.65 times more
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A

= None

®Once

= Twice

® Three times or more

then stopped

so I stopped

and I improved

no improvement

® Until symptoms improved
B With no improvement in
the initial couple of days,

= Until the course ended,

B Until the course ended, but

® Pharmacist counseling
B Physician prescription

¥ Self- medication

Common cold

Stuffed nose

B Infectious disease

= Cough

® Sore throat with fever
= Other

Figure |. Responses to the statements: (A) “During the last year, | used at least an antibiotic:”. (B) “During the last year, | used
antibiotics based on:”. (C) “During the last year, | used antibiotics for:”. (D) “During the last year, | used antibiotics”.

likely in householders who lived in East Amman (OR 4.65;
95% CI: 3.12, 7.68; P=.001) compared with those who
lived in the West. There were no significant predictors for
this statement “An antibiotic will always be effective in the
treatment of same infection in the future.” The results
showed no chance for multicollinearity (all VIFs <3.00),
our regression analysis process was accurate and specific.

Discussion

Even though public awareness and knowledge about antibi-
otics use and AR is a major healthcare issue, it has been
rarely studied. In fact, this study was the first in the Middle
East that aimed to investigate knowledge, attitude and
awareness of Jordanian public toward antibiotics use and
AR in affluent areas (West Amman) compared to deprived
areas (East Amman).

Our sample was representative and provided us with
comprehensive outcomes about householders in Amman.
More than half 58.71% of our respondents were males and
around half of them aged between 18 and 30 years. Around
one-third 32.7% of the participants had diploma degree or
less and only 5.48% of them had MSc or PhD. Also, the
minority of our householders had medical education. Most

of our results were consistent with the latest demographic
data about Amman, which were released by Knoema
Enterprise Data Solutions. According to these data, males
accounted for 53.7% of the public, one third 30.0% of the
population have low education level, and only 3.8% of stu-
dents are in medical schools.?

Overall, the public residing in West Amman possessed
better knowledge on and understanding of AR problems
and antibiotics usage, compared to those in East Amman.

Our study adopted a reliable method for evaluating the
public attitude and knowledge using a pre-validated ques-
tionnaire.>3!4!5 Similar to our study, Mason et al® targeted
the public in both deprived and affluent areas of London.
However, other studies conducted in Jordan, Kuwait,
Sweden, Hong Kong and Malaysia targeted the public in
general 311141524 Therefore, their findings did not focus on
how much the socio-economic factors would influence the
public’s awareness of using medications.

This was consistent with the results of a survey study
conducted in Jordan around 10years ago by Shehadeh
et al.® The public in Sweden and the UK showed better
understanding than ours toward antibiotics usage, as around
20% and 38% of the Swedish and British communities,
respectively, thought antibiotics work on cough.!®!3 In



Journal of Primary Care & Community Health

Table 3. Knowledge on Antibiotic Use and Resistance.

Statements (correct response) West Amman (n=310) East Amman (n=310) P value
Antibiotics are effective against viral infections (No) 92.6 % 5.8% <.05
Antibiotics are effective against bacterial infections (Yes) 95.8% 98.4% >.05
Antibiotics can kill the bacteria that normally live on the skin 92.3% 10.6% <.05
and in the gut (Yes)
An antibiotic will always be effective in the treatment of same 27.1% 2.9% >.05
infection in the future (No)
Antibiotics work on most coughs and colds (No) 14.2% 2.9% >.05
Antibiotics increase the speed of recovery from colds (No) 8.7% 2.6% >.05
Antibiotics are effective against fungal infections (No) 68.1% 3.2% <.05
Expensive antibiotics are more effective than cheaper ones (No) 38.1% 1.6% <.05
If you get side effects (nausea, diarrhea, etc) during a course of 14.8% 1.3% >.05
antibiotics treatment, you should stop taking them as soon as
possible, without consulting your doctor or pharmacist (No)
If you get allergy side effects (rash, shortness of breath, etc) 100% 100% No difference
during a course of antibiotics treatment, you should stop
taking them as soon as possible, without consulting your
doctor or pharmacist (Yes)
Antibiotics can cause imbalance in the body’s own bacterial flora 89.7% 24.2% <.05
(Yes)
The overuse of antibiotics is the most important reason for 93.9% 90.6% >.05
increasing the resistance of bacteria to them (Yes)
Patients, who do not continue their antibiotic course, are the 5.5% 13.2% >.05
prime reason for the resistance of bacteria (No)
The use of antibiotics among animals can reduce the effect of 6.5% 24.2% >.05
antibiotics among humans (Yes)
Antibiotic resistance occurs when bacteria change in some way 82.3% 31.9% <.05

that reduces or eliminates the effectiveness of the antibiotic
(Yes)

Mongolia, most of respondents had lack of knowledge on
antibiotic use.?® Lack of awareness campaigns towards the
consequences of inappropriate use of antibiotics may well
be the reason for our findings among the Jordanian public.
Antibiotics were prescribed or dispensed for inappropriate
reasons in Jordan 2628

The vast majority of the Jordanian public and the British
public thought that the overuse and underuse of antibiotics
can contribute to the AR. Moreover, In Malaysia, more than
half of participants were aware that overuse of antibiotics is
the major causative factor for AR.2* Although debatable, to
date there has been no robust scientific evidence supporting
the current belief that stopping the antibiotic before the
scheduled course end date would increase the chance of
antibiotics resistance to bacteria.?’ In Jordan, self-medica-
tion is common.3%3!

In terms of practice, the role of pharmacists needs men-
tioning. They seem to have an important role to play in
contributing to public knowledge about appropriate antibi-
otics treatment and AR, as the majority of the respondents
stated that they used antibiotics based on reliable pharma-
cists counseling. The role of pharmacists’ independent pre-
scribing of antibiotics should be regulated and monitored;

in addition, pharmacists should receive continual professional
development programmes to equip them with the proper
clinical skills and knowledge on diagnosing and treating
common upper respiratory tract infections in the commu-
nity settings.

Our study had 2 major limitations. Firstly, our findings
may not be representative of all Jordanian public. Also, the
respondent’s opinion might not be closely related to the rest
of the family members’ beliefs. However, Amman being the
capital city has cultural diversity as it has residents from
different areas of Jordan. Secondly, our study was a cross-
sectional study, and therefore, it did not reflect any change
in householders’ attitudes over time. Validated comparison
of our findings with those in the literature is difficult. This
is because the results may vary significantly among studies.
This is due to the absence of a unified methodology
approach, and the cultural and ethnical differences, and the
diverse socio-demographics of study populations.

Conclusion

A lack of understanding about antibiotics effectiveness and
AR existed in the Jordanian community particularly in
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Table 4. Attitude Toward Antibiotic Use.

Statements (correct response) West Amman (n=310) East Amman (n=310) P value

| always complete the course of treatment with 2.9% 79.4% <.05
antibiotics even if | feel better (Strongly disagree/
Disagree)

It is good to be able to get antibiotics from relatives 98.7% 6.1 % <.05
or friends without having to see a medical doctor
(Strongly disagree/Disagree)

| prefer to be able to buy antibiotics from the 91.3 % 0.3 % <.05
pharmacy without a prescription (Strongly disagree/
Disagree)

The pharmacist is professionally capable of giving me 79.4% 99.7% >.05
the appropriate antibiotic for my case (Strongly
agree/Agree)

| prefer to keep antibiotics at home in case there may 0.3 % 0.3% No Difference
be a need for them later (Strongly disagree/Disagree)

When | have a sore throat, | prefer to use an 95.8 % 2.9% <.05
antibiotic from day | (Strongly disagree/Disagree)

When | have fever, | prefer to use an antibiotic from 95.8% 9.7% <.05
day | (Strongly disagree/Disagree)

If the prescribed antibiotic is costly, | will ask the 95.8% 4.5% <.05

pharmacist to change it to a cheaper one (Strongly
disagree/Disagree)

deprived areas. Increased previous antibiotics use among
those believing antibiotics to be effective for viral illnesses
suggests that public awareness and professional practice
monitoring are required about antibiotics usage.
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