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Abstract

Background: Antibiotic overuse is the most important modifiable factor contributing to antibiotic resistance. We
conducted an educational campaign in Minya, Egypt targeting prescribers and the public through communications
focused on appropriate antibiotic use for acute respiratory infections (ARIs).

Methods: The entire population of Minya was targeted by the campaign. Physicians and pharmacists were invited
to participate in the pre-intervention assessments. Acute care hospitals and a sample of primary healthcare centers
in Minya were randomly selected for a pre-intervention survey and all patients exiting outpatient clinics on the day
of the survey were invited to participate. The same survey methodology was conducted for the post-intervention
assessments. Descriptive comparisons were made through three assessments conducted pre- and post-intervention.
We quantitated antibiotic prescribing through a survey administered to patients with an ARI exiting outpatient
clinics. Additionally, physicians, pharmacists, and patients were interviewed regarding their attitudes and beliefs
towards antibiotic prescribing. Finally, physicians were tested on three clinical scenarios (cold, bronchitis, and
sinusitis) to measure their knowledge on antibiotic use.

Results: Post-intervention patient exit surveys revealed a 23.1% decrease in antibiotic prescribing for ARIs in this
population (83.7 to 64.4%) and physicians and pharmacists self-reported less frequently prescribing antibiotics for ARIs
on their follow-up surveys. We also found an increase in correct responses to the clinical scenarios and in attitude and
belief scores for physicians, pharmacists, and patients regarding antibiotic use in the post-intervention sample.

Conclusions: Overall, the samples surveyed after the community-based educational campaign reported a lower
frequency of antibiotic prescribing and improved knowledge and attitudes regarding antibiotic misuse compared to
the samples surveyed before the campaign. Ongoing interventions educating providers and patients are needed to
decrease antibiotic misuse and reduce the spread of antibiotic resistance in Egypt.
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Background

Antibiotic resistance is a growing public health threat
worldwide and a major threat to global health security.
Increasing antibiotic resistance is a consequence of se-
lective pressures created by use of antibiotics. Respira-
tory infections are the leading reason for antibiotic
prescriptions in both the adult and pediatric populations.
Overuse of antibiotics, such as taking antibiotics when
they aren’t needed for viral infections, is a driver of anti-
biotic resistance, which is a serious problem for public
health, individual patients, and healthcare systems. Anti-
biotics are most frequently prescribed for management
of acute respiratory tract infections (ARIs), including rhi-
nosinusitis, pharyngitis, bronchitis, otitis media, and non-
specific ARIs [1]. Published data from the pre-intervention
study revealed that 82% of pediatric visits for ARIs and 85%
of adult visits for ARIs resulted in an antibiotic prescription
in Minya District, Egypt. The pre-intervention data found
particularly high antibiotic prescribing for infections that
do not warrant antibiotics, including 53% prescribing
among pediatric common cold visits and 94% prescribing
among adult bronchitis visits [2].

Numerous interventions to improve antibiotic pre-
scribing practices have been reported from various coun-
tries with varying results [3—-5]. No single intervention
appears to have superior efficacy, but combinations of
interventions are typically more effective, [6, 7] and
strategies that target health care professionals and pa-
tients (or parents of young children) have achieved suc-
cess at reducing antibiotic prescriptions for ARIs. Most
of these interventions have focused on educational ses-
sions and materials for health care professionals and pa-
tients in urban and suburban settings [8—10].

Recent studies in Egypt have shown that antibiotics
are used extensively for treatment of ARIs [11, 12].
Therefore, an intervention to improve antibiotic use was
piloted to assess the potential usefulness for future wide-
spread implementation. The aim of this pilot was to de-
scribe antibiotic prescribing practices for ARIs and
knowledge and attitudes of physicians, pharmacists, and
patients before and after a multi-dimensional behavior
change strategy.

Methods

Design and setting

Baseline surveys were conducted in Minya District in
Upper Egypt from May-July 2011 at four acute care
hospitals and randomly selected 41 primary healthcare
units (PHU) (representing 50% of PHUs in Minya). All
patients that presented to these facilities during the day
of the visit were invited to participate in the survey. Pa-
tients with an ARI were interviewed as they were exiting
outpatient clinics (internal medicine, pediatrics, chest,
general medicine, otolaryngology (ENT), or general
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outpatient clinics) to estimate the frequency of antibiotic
prescribing for ARIs. A post-intervention survey was re-
peated using the same sampling strategy and number of
health facilities, from October—December, 2012. Inter-
views were conducted with adult patients (age 18 years
or older) or with a parent or caretaker of pediatric pa-
tients (less than 18 years of age). The detailed methods
and results of the baseline patient exit survey are pub-
lished elsewhere [2]. The intervention was implemented
throughout the district during August — December 2011
and the same survey methodology was repeated in the
post-intervention period from October — December
2012 in the same hospitals and different random sample
of PHUs to measure the percent change in physician
antibiotic prescribing for patients with ARIs visiting am-
bulatory care. Therefore, the random samples were from
the same larger population.

Physician and pharmacist knowledge, attitudes, and
practices survey

This survey targeted physicians and pharmacists to meas-
ure their attitudes and practices related to treating patients
with ARIs [13]. All physicians with the following specialties:
general practice, chest medicine, internal medicine,
pediatrics, and otolaryngology and pharmacists employed
at primary healthcare centers, hospitals, or private pharma-
cies in Minya District were invited to participate in the sur-
veys. Both physicians and pharmacists were interviewed
pre-intervention using a standardized questionnaire which
collected demographic information, self-reported prescrib-
ing practices for ARIs, and a set of variables to measure
their beliefs and attitudes regarding antibiotic prescribing
related to treatment of ARIs, as well as their attitudes to-
wards antibiotic resistance. In the post-intervention period,
physicians and pharmacists in Minya District using the
same inclusion criteria were invited to participate in the
post-intervention survey. Therefore, all physicians and
pharmacists from the same population were invited to be
included in the pre- and post-intervention samples. The
mean of the attitude scores reflecting the judicious use of
antibiotics for physicians and pharmacists and the
self-reported antibiotic prescribing practices for ARIs for
physicians and pharmacists were measured.

In addition, physicians were presented three clinical sce-
narios that did not warrant antibiotic therapy (cold, bron-
chitis, and sinusitis), and asked how they would treat these
patients. The knowledge of the physicians regarding treat-
ment choices in response to these ARIs was measured.

Public beliefs and attitudes towards appropriate use of
antibiotics

The same data collection tool used to measure physician
and pharmacist beliefs and attitudes about antibiotic use
and resistance was used for patients who participated in
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the patient exit interviews in the pre- and post-interven-
tion periods. The same scoring procedures were also
used to measure the beliefs and attitudes before and
after the intervention.

Sample size calculations were estimated in preparation
for the pre-intervention surveys assuming that physi-
cians prescribed antibiotics for 60% of ARI visits and
that antibiotic prescribing for ARIs would be reduced by
20% post-intervention, with a significance level of 95%
and a power of 90%. The details of the sample size cal-
culations are described elsewhere [2, 13].

Communication campaign intervention

An intensive campaign to promote appropriate antibiotic
prescription was launched in Minya District from Au-
gust to December 2011. The aim of the campaign was to
raise the awareness of physicians, pharmacists, and the
general public in the district regarding the importance of
rational antibiotic prescribing for ARIs. The primary
audience included all physician specialties that might be
involved with treatment of patients with ARIs (internal
medicine, pediatrics, chest, general medicine, ENT, or
general practitioners), either in the government or pri-
vate sector. In addition, pharmacists and their assistants
in the public and private sector were also targeted. The
campaign targeted all physicians, pharmacists, and the
general public in Minya. Random samples of patients
from the Minya District were interviewed pre- and
post-intervention and physicians and pharmacists were
invited to participate in the pre- and post-intervention
surveys as described above in order to describe the reach
of the campaign throughout the entire district.

A social media campaign targeting educated youth was
implemented using Facebook and the YouTube channel.
A page named after the campaign slogan “Be wise in
using antibiotics” was added on Facebook and YouTube.
Three moderators were leading a discussion on appro-
priate antibiotic use in Arabic. Electronic copies of the
informational, educational, and communication mate-
rials were uploaded on the Facebook page. Videos pro-
duced by CDC’s Get Smart campaign were translated
and subtitles were added in Arabic after obtaining CDC
approval. These videos were uploaded to the YouTube
channel. Animated videos were also produced to act as
viral videos to bring users to the campaign pages.

Messages

Multiple focus group discussions were conducted with
physicians, pharmacists, non-governmental organiza-
tions, and the general public in order to define the key
messages and potential communication channels. The
message themes for physicians and pharmacists were
mainly to improve knowledge regarding appropriate
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antibiotic prescribing. Specific messages were focused on
avoiding antibiotic prescribing for viral ARIs.

Informational, educational, and communication mate-
rials were developed to target three groups (physicians,
pharmacists, and the general public). For physicians and
pharmacists, Centers for Disease Control and Prevention
fact sheets on ARI management guidelines and algo-
rithms were revised and updated by an international
consultant and printed with different color codes for
each type of respiratory infection (e.g. common cold,
bronchitis, and sinusitis). A notebook was designed and
printed including the fact sheets as page separators. Re-
minder messages were printed on 12-page desktop calen-
dars including the principles of antibiotic prescriptions for
ARIs. To improve awareness on antibiotic resistance, a pro-
motion folder was prepared which delivered information
on the burden of antibiotic resistance and its consequences.
For the general public, posters communicating specific sim-
ple messages to decrease their demand for antibiotics were
displayed in doctor clinic waiting areas, pharmacies, com-
munity gathering areas, universities, and schools.

Training of physicians and pharmacists

A 5-day training course by an international infectious
disease consultant was held to educate participants on
appropriate management of ARIs. The workshop tar-
geted all clinical specialties and primary health care doc-
tors of Minya District that treat ARIs (internal medicine,
chest, tropical, ENT, and pediatrics). Educational ses-
sions were also provided to pharmacists and focused
mainly on the difference between bacterial and viral in-
fections, and the contribution of antibiotic overuse to
the development of antibiotic resistance. A total of 315
physicians and pharmacists attended the training work-
shops, which represented 70% of physicians and phar-
macists employed in the government sector. To ensure
district-wide coverage of scientific information, three se-
nior medical doctors and 13 pharmacists that attended
the training by the international consultant and showed
special interest and skills were recruited to conduct aca-
demic detailing and visit and educate private physicians
and pharmacists that did not attend the training. They
used the educational materials to disseminate specific
campaign messages to doctors and pharmacists.

Analysis

Percent change was calculated to descriptively compare
antibiotic prescribing for pediatric and adult patients be-
fore and after the intervention. To describe the attitudes
and beliefs of the patients towards antibiotic use, a scor-
ing system described previously by Taylor et al., 2003
[14] was used. Responses to attitude questions were
transformed into an ordinal scale with scores ranging
from O to 5. For the questions where agreement was
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indicative of an attitude supportive of proper use of anti-
biotics, a score of 5 was applied to the response of
“strongly agree” and 0 for “strongly disagree”. On the
other hand, for questions where disagreement supported
proper use of antibiotics, a score of 5 was applied to the
answer “strongly disagree” and 0 for “strongly agree”.
Means of scores were descriptively compared before and
after the intervention. All analyses were conducted using
Epi Info 7.

Results

Frequency of antibiotic prescribing for ARI visits

Table 1 describes the numbers of the various target
groups engaged in both the pre- and post-intervention
surveys. Table 2 presents the prescribing practices for
ARIs among physicians in the pre- and post-intervention
surveys. There was a 25% decrease overall in antibiotic
prescribing post-intervention for children from 82.1 to
61.5%; the largest improvements in prescribing in these
patients were for ear infection and common cold. There
was a 22% decrease overall in antibiotic prescribing for
adults from 86.7 to 67.9%, which was driven by large
changes in prescribing for patients with ear infections
and bronchitis. (Table 2).

Physician and pharmacist belief and attitude scores
towards use of antibiotics

The mean knowledge and attitude scores supporting the
judicious use of antibiotics improved after comparing re-
sponses pre- and post-intervention for both physicians
and pharmacists (from 3.8+ 0.5 to 4.0+ 0.7 for physi-
cians and from 3.3+0.9 to 4.0+ 1.2 for pharmacists).
(Table 3) Both groups had improved attitude scores re-
garding reducing antibiotic prescribing for cold symp-
toms that last more than 5 days; limiting the use of
antibiotics to preserve their effectiveness; not giving an-
tibiotics based on nasal discharge appearance; and not
giving antibiotics to help cold symptoms clear up more
quickly or to treat colds. Attitudes related to not overus-
ing antibiotics to prevent resistant bacteria improved
among pharmacists, while not prescribing antibiotics to
patients with colds to prevent infection improved among
physicians. (Table 3).

Table 4 presents the self-reported antibiotic prescrib-
ing practices for ARIs for physicians and pharmacists in
the pre- and post-intervention periods. The percent of
physicians who reported prescribing antibiotics most of
the time for common cold, bronchitis, and sinusitis de-
creased after the intervention (from 9.3 to 2.1%, from
65.8 to 28.4%, and from 43.5 to 17.0%, respectively).
There was a 31% decrease in pharmacists reporting pre-
scribing antibiotics for an ARI (from 83.6 to 57.7%), a
57% decrease in pharmacists reporting recommending
antibiotics for an ARI (from 57.8 to 24.8%), and a 59%
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decrease in pharmacists reporting prescribing antibiotic
for common cold (from 67.5 to 28.0%) after the inter-
vention. No data was available for pharmacists for treat-
ing bronchitis or sinusitis as they do not examine
patients to confirm the diagnosis.

Clinical scenarios

The percent of physicians who gave correct answers to
the common cold, bronchitis, and sinusitis case scenar-
ios increased in the post-intervention survey compared
to the pre-intervention survey for both pediatric and
adult case scenarios. The largest improvement was
shown for the adult bronchitis case scenario where there
was a 287% increase in correct responses (from 17.2 to
66.5%). (Fig. 1).

Public belief and attitude scores towards the use of
antibiotics

There was an overall increase (improvement) in the
mean attitude scores for both groups of patients (parents
of pediatrics and adults) between the pre-and
post-intervention periods (Table 5). Both patient groups
improved their mean scores regarding persuading a doc-
tor to prescribe antibiotics from 4.1 pre-intervention to
4.4 after the intervention, indicating that they were less
likely to persuade doctors to prescribe. Both caregivers
and adult patients also better understood that many
people are treated with antibiotics when they are not ne-
cessary (mean scores increased from 2.9 to 3.3 and from
2.7 to 3.4, respectively). Caregivers gained knowledge
that treatment with antibiotics is unnecessary when
nasal discharge turns from yellow to green in color
(from 1.0 to 1.4), and adult patients better understood
that overuse of antibiotics can make bacteria more re-
sistant to antibiotics (from 1.6 to 2.1). Overall knowledge
and attitude scores increased among caregivers and adult
patients after the intervention (from 2.3 to 2.5 and from
2.4 to 2.6, respectively). (Table 5).

Discussion

Following an educational intervention, including a public
education campaign, provider education, and academic
detailing, to improve antibiotic use for ARIs in Minya
District, Egypt there were reported improvements in
antibiotic prescribing and knowledge. The results of the
present study are consistent with evidence from similar
settings including two previous studies in hospitals in
Thailand that found overall improved antibiotic use and
reduced incidence of inappropriate use following educa-
tional campaigns [15, 16]. Baseline surveys in Minya
District, Egypt revealed a high frequency of antibiotic
prescribing for ARIs and gaps in knowledge about
appropriate antibiotic prescribing for various clinical
scenarios and antibiotic resistance among patients,
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Table 1 Demographic characteristics of study population in pre and post intervention surveys, Minya, 2012
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Characteristic

Pre-intervention

Post-intervention

N % N %
Adult patients® (=18 years old) N=113 N=277
Age in years (mean + SD) 372+16 360+17
Males 42 372 111 40.1
Education
Illiterate 50 44.2 169 61.0
Primary education 22 19.5 39 14.1
Secondary 30 265 54 19.5
University 11 9.7 15 54
Pediatric patients® (< 18 years old) N=218 N=330
Age in years (mean = SD) 49+ 4 44+3
Males 109 50.0 188 570
Education
llliterate (Parents) 90 413 213 64.5
Primary education 48 220 39 11.8
Secondary 73 335 56 17.0
University 7 32 22 6.7
Clinicians N=237 N=289
Age in years (mean + SD) 412+ 11 393+ 11
Males 134 56.5 131 453
Specialty
General Practice/ Family medicine 65 274 104 36.0
Internal Medicine 63 266 71 24.6
Pediatrician 59 249 71 24.6
Chest 21 89 14 48
Tropical Medicine 15 6.3 11 38
ENT 14 59 18 6.2
Type of work facility
Governmental health facility 214 90.3 199 689
Governmental + private health facility 23 9.7 90 31.1
Pharmacists N=483 N=59%
Type of Pharmacy
Private 345 714 397 66.6
Hospital 97 20.1 190 319
Primary Health Unit 41 85 9 1.5
Respondent
Pharmacist 307 63.6 466 782
Assistant 176 364 130 218
Age in years (mean = SD) 306+ 10 29.7+9
Males 272 56.3 296 49.7
Mean No. of years of experience 83+9 70+38
Mean No. of customers/day 79.5+104 67.2+85

Patients with pneumonia excluded
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Table 2 Antibiotic prescribing frequency for acute respiratory infections according to clinical diagnosis pre- and post-intervention,
Minya, 2012

Diagnosis Pre-intervention Post-intervention
Encounters reviewed Encounters including antibiotic Encounters reviewed Encounters including antibiotic
prescription prescription
N N % N N %

Pediatric

Ear infection 2 2 100.0 5 3 60.0

Tonsillitis 35 34 97.1 35 34 97.1

Pharyngitis 53 51 96.2 36 30 83.3

Sinusitis 7 6 85.7 14 14 100.0

Bronchitis 78 63 80.8 97 68 70.1

Common cold 43 23 535 143 54 37.8
Total pediatric 218 179 82.1 330 203 61.5
Adults

Ear infection 4 4 100.0 2 1 50.0

Tonsillitis 10 10 100.0 17 17 100.0

Pharynagitis 27 26 96.3 61 55 90.2

Sinusitis 10 8 80.0 10 10 100.0

Bronchitis 35 33 94.3 77 49 63.6

Common cold 27 17 63.0 110 56 509
Total adults 113 98 86.7 277 188 67.9
Grand total 331 277 83.7 607 391 64.4

Table 3 Belief and attitude scores regarding the judicious use of antibiotics among physicians and pharmacists pre- and post-intervention®

Physicians Pharmacists
Pre-intervention  Post-intervention  Pre-intervention  Post-intervention
n=237 n=289 n=483 n=596
Mean + SD Mean + SD Mean £ SD Mean + SD
Physicians should never prescribe antibiotics when they are 48+07 47+07 45+1.1 46+10
unnecessary
Too many people are treated with antibiotics when not necessary 35+15 33+17 37+14 38+15
Overuse of antibiotics can make bacteria more resistant to antibiotics ~ 4.6+09 47+10 39+17 41+£15
Giving an antibiotic to a patient with cold symptoms can preventan 39+ 14 43+12 35+14 3616
infection from occurring
It is worth trying an antibiotic when someone has cold symptoms for 3.9+ 1.2 43+1.1 28+16 3715
5 days
Using antibiotics frequently doesn‘t make them less effective 45+12 47+09 38+16 44413
Treatment with antibiotics is necessary when nasal discharge turns 18+12 32+16 14412 30+17
from yellow to green in color
Antibiotics help cold symptoms clear up more quickly 43+1.1 46+09 34+15 41+14
Antibiotics are helpful in treating colds 42+1.1 4707 32£15 40+£14
Overall scores 38+05 40+0.7 33+£09 40+£12

"

“All responses ranged from “strongly disagree” to “strongly agree.” For questions where agreement supported proper antibiotic use, a response of “strongly agree’
was scored a 5 and “strongly disagree” was scored a 0. For questions where disagreement supported proper antibiotic use, a response of “strongly disagree” was
scored a 5 and “strongly agree” was scored a 0.
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Table 4 Self-reported antibiotic prescribing practices for ARIs for physicians and pharmacists pre- and post-intervention

Prescribing practice Physicians

Pharmacists

Pre-intervention

Post-intervention

Pre-intervention Post-intervention

(n=237) (n=289) (n=483) (n=596)
N % N % N % N %
Prescribing antibiotics (pharmacists only)
Prescribe antibiotics 404 836 344 57.7
Recommend antibiotics 279 57.8 148 24.8
Prescribing frequency
Common cold
Most times 22 93 6 2.1 44 9.1 17 29
Sometimes 128 540 97 336 282 584 150 252
Never 84 354 186 64.4 78 16.1 177 29.7
Bronchitis (physicians only)
Most times 156 65.8 82 284
Sometimes 71 300 179 619
Never 6 25 25 8.7
Sinusitis (physicians only)
Most times 103 435 49 17.0
Sometimes 117 494 183 633
Never 12 5.1 52 18.0

physicians, and pharmacists. In a setting where patients
can purchase antibiotics without a physician prescrip-
tion, this educational intervention aimed to increase
awareness about appropriate use not only among physi-
cians and pharmacists, but also among patients who can
independently purchase antibiotics over the counter.
This study is the first time an educational intervention
aimed at improving antibiotic use was implemented and
evaluated in Egypt.

The follow-up surveys of patients leaving outpatient
visits for ARIs in Minya demonstrated a decrease in
antibiotic prescribing after the educational intervention.
Comparing survey results before and after the interven-
tion, prescribing decreased in both pediatric and adult
visits for ARI symptoms. Although this is the first study
of its kind in Egypt, similar studies assessing antibiotic
use interventions have been conducted in other coun-
tries. Two studies in the United States implementing

B Pre-intervention
90.0% -
80.0% -
70.0% -

Percent of correct answers

B Post-intervention

60.0% -
50.0% -
40.0% -
30.0% -
20.0% -
10.0%
0.0% -

~N

Pediatrics | Adults

casel (common cold)

Pediatrics

case2 (bronchitis)

Fig. 1 Physician treatment choices in response to pediatric and adult acute respiratory infection clinical scenarios, pre- and post-intervention

Adults | Pediatrics

Adults
case3 (sinusitis)
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Table 5 Public belief and attitude scores towards judicious use of antibiotics, pre- and post-intervention, Minya, 2011°

Parents of pediatric patients

Adult patients

Pre-intervention

Post-intervention  Pre-intervention Post-intervention

(n=227) (n=343) (n=123) (n=280)
Mean + SD Mean + SD Mean + SD Mean + SD
Healthcare provider should not prescribe antibiotics unnecessarily 41415 43+13 40416 42+14
You should not try to persuade a doctor to prescribe antibiotics 41415 44410 41416 44412
Too many people are treated with antibiotics when not necessary 29420 33+£19 2719 34+£19
Overuse of antibiotics can make bacteria more resistant to 15419 18+22 16+21 21423
antibiotics
Giving an antibiotic to a patient with cold symptoms can preventan 1.7+19 12+16 17+19 12+16
infection from occurring
It is worth trying an antibiotic when someone has cold symptoms 21118 2016 22+18 19+15
for 5 days
Treatment with antibiotics is necessary when nasal discharge turns 1.0+ 1.6 14+£15 1.1+£16 11+14
from yellow to green in color
Antibiotics help cold symptoms clear up more quickly 1815 19+17 2017 1917
Antibiotics are helpful in treating colds 19+16 19+1.7 22417 19+17
Overall Scores 23+09 25+10 24+09 26+10

2All responses ranged from “strongly disagree” to “strongly agree.” For questions where agreement supported proper antibiotic use, a response of “strongly agree”
was scored a 5 and “strongly disagree” was scored a 0. For questions where disagreement supported proper antibiotic use, a response of “strongly disagree” was

scored a 5 and “strongly agree” was scored a 0.

educational interventions to address pediatric prescrib-
ing led to intervention-attributable declines in antibiotic
prescription rates between 11 and 16% [8, 10]. Another
US study focused on decreasing prescribing for ARIs
among adults saw prescribing for acute bronchitis drop
from 58 to 30% for those receiving a limited intervention
and to 24% for those receiving a full intervention [9]. Al-
though the current study revealed baseline prescribing
rates were higher in Egypt compared to similar US stud-
ies, antibiotic prescribing for ARIs was decreased follow-
ing an educational intervention in both studies.

The current intervention also demonstrated improved
knowledge and attitudes regarding appropriate antibiotic
use among physicians and pharmacists surveyed follow-
ing the intervention compared to pre-intervention. A
similar study in the United States found that after a
statewide educational campaign, desired responses about
antibiotic use in case scenarios for upper respiratory in-
fection and bronchitis increased among clinicians [17].
Additionally, the current study found an improvement in
mean belief and attitude scores among parents of pediatric
patients and among adult patients after the educational
campaign. These results were consistent with two previ-
ous studies including one in the US and one in Israel util-
izing educational campaigns demonstrating improved
knowledge about antibiotics and decreased desire for anti-
biotics for ARIs among patients and parents of pediatric
patients [18, 19]. Therefore, the results of the present
study add to the evidence that knowledge and behaviors
regarding antibiotic use can improve in a variety of set-
tings following low-cost educational interventions.

Based on data from this pilot, the health authorities in
Minya District developed policies for appropriate anti-
biotic use for ARIs that were endorsed by local physi-
cians, and included distribution of the policies and
regular auditing and review of physician prescriptions.
Additionally, the Ministry of Health and Population in
Egypt is exploring feasible methods and approaches to
expand the communication campaign in phases to more
regions in Egypt using the model applied in Minya and
the available information, education, and communica-
tion materials.

This study is subject to several limitations. First, the
intervention was restricted to a single district in Egypt;
therefore, the results may not be generalizable outside
Minya. Additionally, the baseline surveys were conducted
between May and July while the post-intervention surveys
were conducted between October and December. There-
fore, we cannot control for the temporal and seasonal ef-
fects on prescribing frequency and the influence of the
survey timing on the pre- and post-intervention assess-
ments. Similarly, although the same survey tool was used
in the baseline and post-intervention surveys, the individ-
ual patients, pharmacists, and physicians surveyed in these
two time periods differed due to the sampling approach,
which introduces individual variability between the two
populations. Therefore, we could conduct only descriptive
comparisons and did not apply statistical methods to
analyze the pre- and post-intervention results. Thus, we
could not determine if the differences were due to the
campaign alone or the influence of other confounding fac-
tors. However, since the campaign targeted all physicians
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and pharmacists in Minya, physicians and pharmacists were
invited to participate in the pre- and post-intervention sur-
veys and random samples of all healthcare clinics in Minya
were taken for the patient surveys before and after the
intervention. This approach allowed us to describe the pre-
and post-intervention prescribing frequency and knowledge
of antibiotic use throughout Minya. While the campaign
targeted the Minya population broadly, we could not con-
firm that every individual was exposed to the intervention
materials, a common limitation of public education cam-
paigns. Finally, there is potential for social desirability bias
in the self-reporting of prescribing practices by physicians
and pharmacists as well as in responses to the beliefs and
attitudes surveys.

Conclusions

An educational intervention was implemented in Minya
District, including a communication campaign, training
of physicians and pharmacists, and provider outreach.
Following the campaign, antibiotic prescribing for ARIs
decreased and knowledge and attitude scores regarding
appropriate use among physicians, pharmacists, and pa-
tients improved compared to the surveys conducted
pre-intervention. Similar interventions may be effective
in comparable settings where baseline antibiotic pre-
scribing frequency is high and where patients are able to
obtain antibiotics without prescriptions. Such interven-
tions, resulting in reduced antibiotic prescribing, are
needed to reduce selective pressures that are contribut-
ing to increasing antibiotic resistance worldwide and
threatening global health security. The Ministry of
Health and Population in Egypt is considering expansion
of the campaign to more regions in Egypt to promote
appropriate antibiotic use for ARIs using the Minya
model as the basis for implementation.
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