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Background: Education, a key strategy within antimicrobial stewardship programmes (ASPs), has been
mainly directed towards healthcare professionals and prescribers more than hospitalised patients.
Aim: To examine patients’ knowledge and perceptions of antibiotic use and resistance, while evaluating
the institutional role of patient education on antibiotic use in two Saudi Arabian hospitals, one with an
implemented ASP and one without an ASP.
Method: A cross-sectional self-administered survey was developed and piloted. A total of 400 surveys
were distributed, 200 within the hospital with an ASP and another 200 within the hospital without an
ASP. Data were coded and analysed. Ethical approval was obtained before the start of the study.
Findings: 176 patients responded to the survey with 150 surveys completed and analysed. 78% of patients
agreed that they should only take an antibiotic when prescribed by the doctor, however they still tended
to keep left over antibiotics for future use. 84% of patients were unaware ‘antibiotic resistance’, with 48%
believing that antibiotics help them get better quicker when they had a ‘cold’. Information on antibiotic
use and resistance were provided to patients in the hospital with an ASP in contrast to the hospital with-
out an ASP.
Conclusion: Overall there are poor perceptions regarding antibiotic use and resistance among hospital
patients in Saudi Arabia. Patients in the hospital with ASP demonstrated greater knowledge during their
hospitalisation. ASPs should not only focus on educating healthcare professionals but should involve the
patients and seize the opportunity to educate them while hospitalised.
� 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction:

Education, a key strategy within antimicrobial stewardship pro-
grammes (ASPs), has been a key component of the ASP strategy for
healthcare professionals (Barlam et al., 2016; Dellit et al., 2007;
Public Health England, 2015). Published studies have assessed
the knowledge and perceptions of healthcare providers related to
the implementation and uptake of ASPs in different settings and
in most of these studies education is a recurrent theme echoed
by all healthcare providers (Jenkins et al., 2015; Perozziello et al.,
2018; Waters, 2015). It is well known that patients’ and public
misuse of antibiotics is also a major driving force in development
of antimicrobial resistance (AMR) (Earnshaw et al., 2009). This
has led to several educational campaigns, such as Antibiotic
Awareness Week (World Health Organisation, 2015a), as well as
other educational strategies within the community to raise public
awareness of AMR (Ahmed et al., 2020; Huttner et al., 2010; Price
et al., 2018; Richmond et al., 2019).

Studies assessing knowledge, behaviour and attitude towards
antibiotic use among the public has identified the different ways
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people misuse antibiotics, including data from the Middle East.
These included using antibiotics for treatment of common cold
and cough, using antibiotics without a prescription, keeping antibi-
otics at home for emergency use, use of left-over antibiotics with-
out physicians’ consultation, and use of antibiotics based on a
relative’s advice (Alghadeer et al., 2018; Alhomoud et al., 2018;
Benmerzouga et al., 2019; Gualano et al., 2015; Shehadeh et al.,
2012).

While most of the effort has been targeting educating the public
within community settings, it seems that little opportunity is up
taken to educate hospitalised patients regarding the appropriate
use of antibiotics and the growing resistance problem. The aim of
this study was to examine inpatients’ knowledge and perceptions
of antibiotic use and resistance, while evaluating the institutional
role of patient education on antibiotic use in two Saudi Arabian
hospitals, one with an implemented ASP and one without an ASP.
2. Methods

2.1. Questionnaire design

A cross-sectional self-administered survey was used to meet
the study’s aim. The questionnaire statements were adapted from
previously validated tools (André et al., 2010; Awad and Aboud,
2015; Oh et al., 2011) following a literature review. The survey
included two main sections; The first section included background
information including hospital name, gender, age and level of edu-
cation. While the second section included Likert-type statements
on knowledge and perceptions regarding antibiotic use and AMR
to address: access to antibiotics (three items), effect of antibiotics
(six items), antibiotic resistance (six items), doctor’s habits and
patient/doctor relationship (six items) and patients’ use of antibi-
otics during hospital stay (five items). The Likert-like scale used
included 3 possible responses for participants: Agree, Do not know,
or Disagree. The survey was developed in English and then trans-
lated into Arabic through a forward and backward translation pro-
cess. The survey was then translated from English to Arabic. Two
independent researchers, who are bilingual (Arabic/English) speak-
ers, then translated back the survey to English (IB and NS). The sur-
vey was piloted with 52 patients representing two hospitals, one
with ASP and one without ASP. Appropriate changes were made
in accordance with participants’ feedback regarding the question-
naire’s content and layout; they gave us feedback about the clarity
of the questions, how easy it was complete the questionnaire and
whether all terms used were understandable and interpreted
correctly.
2.2. Validity and reliability of the survey

Face and content validity were reviewed by the study’s
researchers as well as two ASP pharmacists and an infectious dis-
ease consultant working in Saudi Arabia. During the pilot study,
a T-test was conducted to allow the determination and comparison
of the mean scores and confirm that the survey could successfully
differentiate participants’ positive and negative perspectives
(Moore et al., 2012; Watkins et al., 2007). By conducting a visual
inspection of the total low and high survey scores reported by
the study participants, a cut-off score was determined. A high score
indicated that the patients had a positive perception towards
antibiotic use and resistance. A correlation test was also conducted
to show whether there is a significant correlation between the sub-
scales of the survey in relation to each other and the overall score
of the survey. The correlation test revealed that the sub-scales from
(1)–(5) had a significant and strong correlation between the
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dimensions of the survey with each other and with the overall
score of the survey between r � 0.28 and r = 0.89.

The reliability of the survey was ensured by 1) the split half
method, which divided the total items (26 items) into two groups.
The analysis showed that there were good correlations between
the groups (r = 0.80, p < 0.001, N: 52. 2) Test-re-test of the ques-
tionnaire; The survey was conducted again after 7 days among
the same pilot group (52 participants) who completed the survey
the first time. The Pearson correlation test indicated that the corre-
lation between the first and second survey performance was signif-
icant (r = 0.79, p < 0.01, N = 52). 3) Cronbach’s Alpha method was
used to calculate the reliability coefficients of all items in the sur-
vey and showed that the coefficient was sufficient at a level of 0.86
and thus the instrument provided an acceptable degree of reliabil-
ity (Altawil, 2016; Moore et al., 2012; Watkins et al., 2007).

2.3. Sampling, setting and sample size

Participants were recruited using a purposive/convenience
sampling method. The survey was distributed in two Ministry of
Health (MOH) hospitals Saudi Arabia; one hospital without an
established ASP in Albaha region and another with an established
ASP in Makkah. The hospital with a formal ASP, has a full ASP team
including and ASP pharmacists who make rounds to in-patients
and educate and provide them with information on antibiotic
use. The other hospital does not have a formal ASP, but has an
antibiotic pharmacist, who only provides information to pre-
scribers from the pharmacy without any direct contact with
patients. All patients being treated with antibiotics in medical
departments were targeted except for psychiatric patients,
patients in the intensive care unit and patients less than 21 years.
Any patient meeting this inclusion and exclusion criteria was
approached by the antibiotic pharmacist at each hospital.

It was decided to distribute 200 questionnaires at each site ini-
tially and to continue data collection for a period of 4 months and
increase the numberof questionnaires if all 400 questionnaireswere
completed within the time frame. The antibiotic pharmacist at each
hospital also distributed a copy of the invitation letters and partici-
pant information sheets to the patients. The pharmacists also
explained to the participating patients the importance of the study
and how their participation would help healthcare professionals
understand the gaps within the patients’ knowledge to be able to
address these gaps by providing better education and counselling.
Patients were also offered to be informed of the results of the study
once it is completed. Participants were asked to sign a consent form
before the completion of the paper-based survey. Patients were giv-
ing the chance to go through the surveywith the pharmacist and ask
for clarifications if needed. Some patients chose to complete the
questionnaire in the presence of the pharmacist while others
requested to complete it later and for the pharmacists to collect it
later. The datawas collected between February 2017 andMay 2017.

2.4. Data analysis:

Data were coded, entered manually into Microsoft Excel 2016,
and uploaded to the SPSS database (Version 23; SPSS Inc., NY,
USA). Descriptive analysis was conducted to answer the research
questions by using frequencies, percentages, mean and standard
deviation. The minimum significance level was 0.05, thereby aiding
in the determination of whether the similarities or differences
between variables were statistically significant. Based on the dis-
tribution and nature of the data and as the data is normally dis-
tributed (Kolmogorov-Smirnov = 0.047, p = 0.2, and Shapiro-
Wilk = 0.985, p = 0.110), One-Way Anova analysis was used to
explore the differences between perspectives on antibiotic use
and resistance (dependent variable) with the hospital type, age
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and level of education of participants (independent variables). T-
test for more than 150 participants can work successfully to differ-
entiate between the differences within sub-scales as well as the
whole questionnaire as shown by Altawil et al. (2018) and so the
T-test was also used to find the differences between the two
groups within each sub-scale based on their mean in each group.
The mean reported indicates the mean of cumulative scores for
each domain. The overall score for each domains was calculated
by adding-up scores gained from answering each statement in
the domain; hence, a score of one was given to a negative response
of a statement, a score of two was given to a neutral answer, and a
score of three were given for a positive response. Coding of
responses from participants (agree, don’t know, or disagree) to dif-
ferent statement of the domains, was therefore carried out as fol-
lows: 1-If the statement referred to a correct knowledge and/or
perception (such as questions E1-E3-table 1), then the favourable
answer would be ‘‘Agree” and the correspondent score would be
‘‘3”, whereas if participant chose the ‘‘don’t know” for this state-
ment, then the score would be ‘‘2” and a score of ‘‘1” was given
if ‘‘disagree” was selected. 2-If the statement referred to incorrect
knowledge and/or perception (such as questions E4-E6), then the
favourable answer would be ‘‘disagree” and the correspondent
score would be ‘‘3”, whereas if participant chosen ‘‘don’t know”
for this statement, then the score would be ‘‘2” and a score of ‘‘1”
was given if ‘‘agree” was selected. Surveys that had incomplete
or missing responses were completely excluded from the analysis.

The study was approved by University of Hertfordshire Ethics
committee (Number LMS/PGR/UH/02344) and official permissions
were obtained in Saudi Arabia from the General Directorate of
Health Affairs in Albaha and from the hospital in Makkah were
the data was collected.
3. Results

Of the 400 distributed surveys, 176 responded to the survey
(44% response rate). Twenty-six were excluded as they were
incomplete. A total of 150 responses were analysed, 50.7%
(76/150) responses were from the hospital without ASP and
49.3% (74/150) were from the hospital with ASP, 52.7% (79/150)
of participants were male and 47.3% (71/150) were female, 44%
(66/150) of participants were between the age of 21 and 30 years,
and 48.7% (73/150) of participants hold bachelor degrees.

(1) Patients’ perceptions regarding antimicrobial use and
resistance in Saudi MOH hospitals

This part of the questionnaire aimed to explore the perceptions
of patients regarding antibiotic use and resistance in Saudi MOH
hospitals in relation to five dimensions: 1) Access to antibiotics;
2) Effects of antibiotics; 3) Antibiotics resistance; 4) Doctors’ habits
and the relationship between doctors and patients; and 5) Patients’
use of antibiotics during hospital stay. A full summary of the
responses is presented in Table 1.

(1) Access of patients to antibiotics:

The analysis showed a positive perception and good attitude
regarding obtaining antibiotics, as 78% of patients were against
giving antibiotics that were not prescribed by a doctor to any fam-
ily member. However, 79% of patients preferring to keep left-over
antibiotics at home for future use.

(2) Effects of antibiotics

The findings in this section showed that 52% of patients
believed that antibiotics were generally effective against bacteria,
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however there were a lot of misconceptions related to antibiotic
use including 48% of patients reporting that they believed that
antibiotics could help them get better quickly when they get a cold
(48%) and 55.3% of patients believed that antibiotics were intended
to relieve pain and inflammation.

(3) Antibiotic resistance

The study results revealed that 40.7% of patients showed aware-
ness about the reason for the occurrence of antibiotic resistance.
However, 84% of patients did not link that antibiotic resistance
could be due to not completing the full course of antibiotic and
about 62% of patients did not realise that the risk and spread of
antibiotic resistance was at a global level.

(4) Doctors’ habits and the relationship between doctors and
patients

The findings in this section showed that 78.7–80% of patients
reported trusting their doctors’ prescribing decisions, however
only 45.3% of patients believed that their doctors often took time
to consider carefully whether antibiotics were needed or not.

(5) Patients’ use of antibiotics during hospital stay

In response to this section, the majority of patients were disap-
pointed because they were not informed that they were being trea-
ted with antibiotics and were not provided with relevant
information regarding their antibiotic use.

(B) Difference of patients’ perceptions regarding antimicro-
bial use and resistance in a hospital with ASP and a hos-
pital without ASP

The findings revealed significant differences between patients’
perceptions regarding antibiotic use and resistance in the hospital
with ASP (M: 54.30, SD: 4.30, N = 74) and in the hospital without
ASP (M: 50.67, SD: 6.43, N = 76) in relation to the total of question-
naire scores (t = (4.05), p = 0.000). Patients registered in the hospi-
tal where ASP took place showed more positive perceptions and
knowledge towards antibiotic use and resistance than patients
who were registered in hospital where ASP was not implemented.

Table 2 shows that only two sub-scales had significant differ-
ences in the perceptions of patients registered in a hospital with
ASP and patients registered in a hospital without ASP. The findings
revealed significant differences between patients’ perceptions in
the sub-scale ‘Access to antibiotics’ in the hospital with ASP (M:
6.89, SD: 1.32, N = 74) and those who registered in the hospital
without ASP (M: 6.17, SD: 1.84, N = 76) in relation to the total of
sub-scale scores (t = (2.74), p > 0.01). Furthermore, the findings
showed significant differences between patients’ perceptions in
the sub-scale ‘Patients’ use of antibiotics during hospital stay’ in
the hospital with ASP (M: 9.77, SD: 2.48, N = 74) and in the hospital
without ASP (M: 8.38, SD: 2.40, N = 76) in relation to the total of
sub-scale scores (t = (3.485), p > 0.01) indicating that patients in
the hospital with ASP were told about the issue of antibiotic resis-
tance and were also informed about how to use the antibiotics by
their doctor and pharmacist; by contrast, patients in the hospital
without ASP were much less informed.

(1) Gender influence:

The findings indicate that female patients showed more signif-
icant awareness and positive perceptions towards antibiotic use
and resistance than male patients (t = 11.14p = 0.000).



Table 1
Participants’ responses for the survey.

Statement Relative Frequency Distribution Mean Standard
Deviation

Agree
%

Do not Know
%

Disagree
%

Access of patients to antibiotics (N = 150)
B1- Left-over antibiotics are good to keep at home in case they might be needed later. 79.3 8 12.7 1.33 0.69
B2- If a family member is sick, I will give him/her my antibiotic. 20.7 1.3 78 2.57 0.814
B3- It is good to be able to get antibiotics from relatives, friends or pharmacy without having to see a

doctor.
17.3 3.3 79.3 2.62 0.766

Effects of antibiotics (N = 150)
C1- When I get a cold, I will take antibiotics to help me get better quickly. 48 6 46 1.98 0.973
C2- If I feel better after a few days, I will stop taking my antibiotics before completing the course of

treatment.
63.3 2.7 34 1.71 0.945

C3- Antibiotics are indicated to relieve pain/inflammation. 55.3 20 24.7 1.69 0.843
C4- Antibiotics are used to stop fever. 47.3 19.3 33.3 1.86 0.890
C5- Antibiotics are effective against bacteria. 52 41.3 6.7 2.45 0.619
C6- Antibiotics are effective against viruses. 51.3 40.0 8.7 1.57 0.649

Antibiotic resistance (N = 150)
D1- Antibiotic resistance can be due to using antibiotics when they are not necessary. 40.7 32.7 26.7 2.14 0.811
D2- Antibiotic resistance can be due to not completing the full course of antibiotic. 5.3 10.7 84 1.21 0.53
D3- Antibiotic resistance can be due to using antibiotics without physician prescription (self-

medication).
48.7 20.7 30.7 2.18 0.875

D4- Antibiotic resistance can be due to using the same antibiotic with a different brand. 24 44.7 31.3 1.93 0.743
D5- Antibiotic resistance is a problem in Saudi today. 9.3 18 72.7 1.37 0.65
D6- Antibiotic resistance is a problem in the rest of the world today. 38 52 10 2.28 0.636

Doctors’ habits and the relationship between doctors and patients (N = 150)
E1- I trust the doctor’s decision if she or he decides not to prescribe antibiotics. 78.7 7.3 14 2.65 0.715
E2- I trust the doctor’s decision if she or he decides to prescribe antibiotics. 80 6.7 13.3 2.67 0.702
E3- Doctors often take time to consider carefully whether antibiotics are needed or not. 45.3 17.3 37.3 2.08 0.909
E4- Doctors often prescribe antibiotics because the patients expect it. 38 25.3 36.7 1.99 0.867
E5- A doctor who does not prescribe antibiotics when the patient thinks s/he should is a bad doctor. 14 4.7 81.3 2.67 0.709
E6- I consult another physician to prescribe antibiotics if my physician refuses to do so. 26 4 70 2.44 0.878

Patients’ use of antibiotics during hospital stay (N = 150)
F1- My doctor/pharmacist told me that I am being treated with antibiotics. 12.7 4 83.3 1.29 0.68
F2- I was told about how to take the antibiotic. 65.3 8 26.7 2.39 0.881
F3- This hospital is strict when it comes to prescribing antibiotics. 34.7 34 31.3 2.03 0.814
F4- This hospital provides information on antibiotic resistance. 22.7 14.7 62.7 1.60 0.835
F5- My hospital stay improved my awareness of antibiotic resistance. 32 11.3 56.7 1.75 0.912

Table 2
T-test on the difference between the patients’ perceptions in hospital with ASP and hospital without ASP (N = 150).

Patients’ perceptions Hospital Type Mean* SD T P

Access to antibiotics With ASP 6.89 1.32 2.74 0.007
Without ASP 6.17 1.84

Effects of antibiotics With ASP 11.55 2.31 1.560 0.121
Without ASP 10.99 2.14

Antibiotics resistance With ASP 11.24 1.72 0.866 0.388
Without ASP 10.97 2.07

Doctors’ habits With ASP 14.84 2.08 1.795 0.075
Without ASP 14.16 2.53

Patients’ use of antibiotics during hospital stay With ASP 9.77 2.48 3.485 0.001
Without ASP 8.38 2.40

Total With ASP 54.30 4.30 4.049 0.000
Without ASP 50.67 6.43

* The mean indicates the mean of the cumulative scores for each domain. The overall score for each domains was calculated by adding-up scores gained from answering
each statement in the domain; hence, a score of one was given to a negative response of a statement, a score of two was given to a neutral answer, and a score of three were
given for a positive response depending on the statement.
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(2) Age influence:

In addition, One-Way ANOVA analysis was used to explore
the impact of age group on patients’ perceptions regarding
antibiotic use and resistance in Saudi MOH hospitals. The find-
ings did not show any significant differences between different
age groups.
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(3) Educational influence:

Patients with a higher level of education, such master’s degree
or a Bachelor’s Degree showed higher positive awareness and per-
ceptions towards using the antibiotics than the patients with a
lower educational level, such as secondary School (F =
(4,145) = 3.33, p < 0.05, n = 150).
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4. Discussion

In this study we aimed to explore inpatients’ knowledge and
perceptions of antibiotic use and resistance, while evaluating the
institutional role of patient education on antibiotic use in two
Saudi Arabian hospitals, one with an implemented ASP and one
without an ASP. Overall findings of this study showed very poor
knowledge and unhealthy perceptions about antibiotic use and
resistance among study participants. Almost 50% of the patients
perceived antibiotics could help to get rid of common cold quickly
and about 80% believed it was adequate to keep left-over antibi-
otics at home for future use. There were also misconceptions that
antibiotics were effective in treating fever, viral infections and
relieve of inflammation. Previous studies have reported similar
findings such as, using antibiotics as analgesics, keeping antibiotics
at home for emergency use and use of left-over antibiotics without
physicians’ consultation (Aljayyousi et al., 2019; Awad and Aboud,
2015; Oh et al., 2011; Shehadeh et al., 2012). A recent systematic
review (Almohammed and Bird, 2019) has further confirmed the
same findings within the Gulf Cooperation Council (GCC) countries.

Level of education and sex showed a significant influence
regarding the perceptions and knowledge of antibiotic use and
AMR. Our analysis showed that female patients were more aware
and had more positive perceptions about antibiotic use and resis-
tance by comparison to male patients which was also reported
by Zanichelli et al. (2019). Patients with higher education were
more knowledgeable about antibiotic use and were more aware
of the problem of antibiotic resistance than patients with lower
educational levels as reported in several previous studies
(Anderson, 2018; Oh et al., 2011; Zanichelli et al., 2019).
Aljayyousi et al. (2019) have also demonstrated that older, married
and university-graduated participants were more likely to have a
positive attitude towards antibiotic use than others.

Our results showed that patients in the hospital with ASP were
overall more knowledgeable about antibiotic use than those in the
hospital without ASP with a significant differences between
patients’ perceptions in the sub-scale ‘Patients’ use of antibiotics
during hospital stay’ in the hospital with ASP; indicating that infor-
mation was provided to patients in the hospital with ASP in con-
trast to the hospital without ASP. However, the results also
indicate that although patients, in the hospital with an ASP, were
more likely to be informed of the specific antibiotics they are given
while hospitalised, there still was a gap in knowledge regarding the
effects of antibiotics and their use in general. This is shown where
most respondents, from both hospitals, showed some level of mis-
information regarding antibiotics’ effect and use (sub-scale ‘Effects
of antibiotics’). It is important to acknowledge that the opportunity
for education shouldn’t only be specific to the patient’s current
condition and specific antibiotic used while hospitalised but
instead an opportunity to address patients’ general knowledge
and misinformation about antibiotics and their resistance.

Most of campaigns and awareness campaigns have usually tar-
geted the public and patients within the community settings with
very few evidence of educating hospitalised patients (Burstein
et al., 2019; Huttner et al., 2010). Gudnadottir et al. (2013) inter-
viewed 100 inpatients and reported that 98% of patients thought
that their involvement in learning about multi drug resistant
organisms was very important whether through written or verbal
education. While Rawson et al. (2016) had identified that patients
felt disempowerment during episodes of infection in secondary
care as the information is communicated in a unilateral manner
with individuals ‘told’ that they have an infection and will receive
an antibiotic (often unnamed), leading to loss of ownership, frus-
tration, anxiety and ultimately distancing them from engaging
with decision-making. This may explain why 83.3% of our patients
were strongly upset with their healthcare professionals because
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they did not inform them that they were being treated with antibi-
otics, and 56.7% of patients reported that their hospital stay did not
improve their awareness of antibiotic resistance. This may be con-
sidered by developing a patient-centred intervention to improve
knowledge and understanding of antibiotic therapy in secondary
care as described by Rawson et al. (2016).

Hospitals need to have educational programmes for inpatients
as they do for its healthcare professionals. However, the idea is
not just to educate patients in a single setting but instead a public
health strategy should be implemented to continue this educa-
tional awareness within the community, and thus allowing the pri-
mary and secondary care sectors to complement each other with a
united educational campaign. McNulty et al. (2016) conducted a
study to report how much information about antibiotics do people
recall after consulting in primary care and found that although 67%
who had been prescribed an antibiotic recalled being given advice
about their infection or antibiotics, only 8% recalled information
about antibiotic resistance and those in lower social grades were
less likely to recall advice. This further warrants the need for peri-
odic education starting with patients and their families or carers in
the hospital and continuing to emphasise the message within the
community. One such initiative successfully launched by the Saudi
MOH was the antimicrobials awareness campaigns in its hospitals
and shopping malls in accordance with the World Antibiotic
Awareness Week that was launched in 2016 and has continued
to run annually (Saudi Ministry of Health, 2018, 2016).

In response to the concerning levels of AMR in the country and
in the region, the GCC countries introduced the strategic plan for
combating AMR in 2014 (Balkhy et al., 2016), stemming from the
WHO mandate to combat AMR at all levels (World Health
Organisation, 2015b). Following that, Saudi Arabia has so far been
the only country within the GCC region to introduce a national ASP
guideline in 2014 (Alomi, 2017; Saudi Ministry of Health, 2014).
The progress of the implementation of this national ASP guideline
is detailed in the recent review by (Alomi, 2017). Another recent
review within the GCC by (Alghamdi et al., 2018) highlighted that
ASPs do exist in some hospitals in the region, and that Saudi ter-
tiary hospitals and the large medical cities tend to be the main
adopters of ASPs. This is not surprising given that when the
national strategy was first introduced in 2014, it aimed to establish
ASPs in tertiary MOH hospitals within the capital Riyadh first, then
expanding further to other larger MOH hospitals (medical cities)
within other localities (Alomi, 2017).

Although, patients were encouraged to participate in the study
and informed that the findings of this study will help to improve
the antibiotic practice and patient care and safety, the response
rate was only 44%. In order to reduce response bias, we aimed to
obtain a similar response from the two hospitals and chose a gen-
eral central hospital (without the ASP) that had inpatients requir-
ing the use of antibiotics for different conditions. However,
because the study was conducted in only two hospitals, the results
may not be generalisable but they do highlight the opportunity for
inpatient education about appropriate antibiotic use. The study’s
aim was to explore inpatients’ perceptions regarding their knowl-
edge of antibiotics and so no data was collected regarding the indi-
cation for the antibiotic used or the specific type of antibiotic
prescribed. This specific data may be useful in future similar stud-
ies to help antimicrobial stewardship programmes and antibiotic
pharmacists address specific knowledge gaps and tailor their edu-
cation material for hospitalised patients.

In view of the threat AMR poses in Saudi Arabia, the Saudi Min-
istry of Education should work towards embedding antibiotic pre-
scribing and stewardship competences into undergraduate
Medical, Pharmacy, Dental, Nursing and Veterinary curriculum,
as well as introduction of antibiotic resistance topics. Furthermore,
in order to improve patients’ perceptions and knowledge regarding
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appropriate antibiotic use and risks of resistance, high authorities
should address this issue and encourage hospitals to adopt ASPs
and conduct public campaigns in order to increase awareness
about antibiotics use and resistance, change patients’ perceptions
and culture regarding inappropriate antibiotic use, and control
and monitor access to antibiotics in primary and secondary care,
to improve antibiotic practice, reduce antibiotic resistance and
improve patient care.

5. Conclusion

It is clear from the findings of this study that there are poor per-
ceptions regarding antibiotic use and resistance among hospital
patients in Saudi Arabia. Patients in the hospital with ASP showed
a better understanding and knowledge towards antibiotic use and
resistance than patients in the hospital without ASP. There is a
need to improve inpatients’ educational programmes and cam-
paigns on appropriate antibiotic use and risks of antibiotic resis-
tance and spread ASPs among Saudi hospitals to improve
antibiotic therapy and combat resistance.
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Benic, M., Harbarth, S., Hulscher, M., Pulcini, C., Huttner, B.D., 2019. Patient-
related determinants of antibiotic use: a systematic review. Clin. Microbiol.
Infect. 25, 48–53. https://doi.org/10.1016/j.cmi.2018.04.031.

https://doi.org/10.3855/jidc.1502
https://doi.org/10.1016/j.ijantimicag.2018.01.002
https://doi.org/10.1016/j.ijantimicag.2018.01.002
https://doi.org/10.1093/jac/dky076
https://doi.org/10.1136/bmjopen-2016-011040
https://doi.org/10.1111/1475-6773.13175
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2018-11-18-002.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2018-11-18-002.aspx
http://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2016-11-24-001.aspx
http://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2016-11-24-001.aspx
https://doi.org/10.1016/j.jsps.2011.11.005
https://doi.org/10.2146/ajhp140381
http://refhub.elsevier.com/S1319-0164(20)30246-2/h0180
http://refhub.elsevier.com/S1319-0164(20)30246-2/h0180
http://www.who.int/mediacentre/events/2015/world-antibiotic-awareness-week/event/en/
http://www.who.int/mediacentre/events/2015/world-antibiotic-awareness-week/event/en/
https://doi.org/10.1016/j.cmi.2018.04.031

	Perceptions regarding antimicrobial use and resistance among adult hospital patients in Saudi Arabian Ministry of Health (MOH) hospitals
	1 Introduction:
	2 Methods
	2.1 Questionnaire design
	2.2 Validity and reliability of the survey
	2.3 Sampling, setting and sample size
	2.4 Data analysis:

	3 Results
	4 Discussion
	5 Conclusion
	6 Authorship
	7 Funding source
	Declaration of Competing Interest
	Appendix A Supplementary material
	References


