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Abstract
The increasing emergence and spread of antimicrobial resistance (AMR) is a serious public health issue. Increasing the awareness
of the general public about appropriate antibiotic use is a key factor for combating this issue. Several public media campaigns
worldwide have been launched; however, such campaigns can be costly and the outcomes are variable and difficult to assess.
Social media platforms, including Twitter, Facebook, and YouTube, are now frequently utilized to address health-related issues.
In many geographical locations, such as the countries of the Gulf Cooperation Council (GCC) States (Saudi Arabia, United Arab
Emirates, Kuwait, Oman, Qatar, and Bahrain), these platforms are becoming increasingly popular. The socioeconomic status of
the GCC states and their reliable communication and networking infrastructure has allowed the penetration and scalability of
these platforms in the region. This might explain why the Saudi Ministry of Health is using social media platforms alongside
various other media platforms in a large-scale public awareness campaign to educate at-risk communities about the recently
emerged Middle East respiratory syndrome coronavirus (MERS-CoV). This paper discusses the potential for using social media
tools as cost-efficient and mass education platforms to raise awareness of appropriate antibiotic use in the general public and in
the medical communities of the Arabian Peninsula.
(J Med Internet Res 2015;17(10):e233) doi: 10.2196/jmir.3891
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Introduction
Antibiotic resistance has become a severe public health threat
worldwide, including in the Gulf Cooperation Council (GCC)
states [1]. Hence, various initiatives across the globe have been
launched to combat this issue. In 2011, the World Health
Organization (WHO) themed its annual day to address this issue
with the slogan “No action today, no cure tomorrow” and listed
the actions to be undertaken. These actions included providing
education to achieve effective antibiotic use [2]. Antibiotic
misuse, such as demanding unneeded antibiotics, purchasing
antibiotics over-the-counter without a prescription, and not
completing a course of antibiotics, is associated with the
emergence and selection of antibiotic-resistant bacteria [3].
Nosocomial infections caused by antibiotic-resistant pathogens
are significantly associated with an increased length of hospital
stay and increased cost [4].
European surveys have shown that the general public still
misunderstands the function and correct use of antibiotics [5,6].
On many occasions, the WHO has highlighted the importance
of involving the general public alongside health care
professionals for combating the emergence of antimicrobial
resistance (AMR) [7,8]. To alleviate the public’s lack of
cognizance about AMR, various countries in Europe [7,9], as
well as the United States [10] and other countries, have initiated
public campaigns to raise awareness about the appropriate use
of antibiotics.
Considering Saudi Arabia and other Gulf countries, various
studies have addressed the issue of antibiotic misuse in hospital
settings and the easy over-the-counter access to prescription
antibiotics. For example, antibiotic use in intensive care units
(ICUs) in Saudi Arabia has been found to be 10 times greater
than that in the United States and some European countries
[1,11-13]. This issue also extends to the wider GCC community.
A Saudi study found that 77.6% of pharmacies dispensed
antibiotics without a prescription primarily to treat scenarios
consistent with viral infections [14], whereas 68.4% of
antibiotics from Abu Dhabi pharmacies were sold
over-the-counter [15], suggesting lack of antibiotics knowledge
[16].
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These examples of antibiotics misuse and others suggest the
urgent need for a public campaign in Saudi Arabia and beyond
to provide greater education on the proper use of antibiotics
along with the concept of reserving antibiotics for use only
when they are truly needed. In April 2015, the GCC Center for
Infection Control released the multilevel GCC Strategic Plan
for Combating Antimicrobial Resistance, which sets the
framework for the regional and national plans [17]. One of the
5 strategic roadmaps addressed is the importance of preserving
and restricting the available antimicrobial agents for human use.
Interventional methods include educating antibiotic prescribers,
patients, and the general public on the importance of appropriate
antimicrobials use and basic infection prevention and control
(eg, immunization and hygiene) [17].
Social media platforms are being widely used for health
promotion advocates and to endorse traditional awareness
campaigns. They have unique characteristics for sharing open
access information, providing a platform for dynamic
conversations with communities and social groups, and keeping
users connected with their topics of interest [18]. They have
been used to raise awareness for obesity, diabetes [19], and
adolescent dating violence [20]. As an outreach effort, the
European Antibiotic Awareness Day released a toolkit to advise
on how to engage in social media activities promoting prudent
antibiotic use [18]. Information provided in the toolkit relates
to European countries and may not fully apply to the GCC states.
In this paper, we discuss the planning, setup, and potential
effectiveness of developing a mass education campaign via
social media platforms to raise general public and medical
awareness of appropriate antibiotic usage in the GCC states.

The Influence of Educational Campaigns on Antibiotic
Use and Antibiotic Resistance
Before initiating an educational media campaign, it is important
to review the effectiveness of previous initiatives that were
developed and launched in other parts of the world to raise
awareness and provide guidance on responsible antibiotic use
(Table 1).
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Table 1. Summary of selected antibiotic awareness campaigns worldwide.
Name

Site (country)

Duration

Method used

Belgian Antibiotic Poli- Belgium
cy Coordinating Committee (BAPCOC ) establishment [21]

Launched in
1999-present

Multimedia campaigns, nation- Belgian community
al campaigns, publication of
clinical practice guidelines,
support for the establishment
of antibiotic management teams
(AMTs)

“Les antibiotiques c’est All 22 regions
pas automatique” (“An- across France
tibiotics are not automatic”); part of the national
campaign “Keep antibiotics working” [22]

2001-2007

Mass media campaigns, oneon-one physician education
sessions

General public and
26.5% reduction of antibiothealth care profession- ic prescriptions per 100 inals
habitants during winter season over a 5-year period

Antibiotics Awareness
Week [23]

2012-present

Facebook, Twitter, online
pledging

All Australians

Australia

Target audience

Reduction rate
36% reduction in outpatient
antibiotic use per 1000 inhabitants per day during winter
season

Unknown as yet

Local low-cost informa- Emilia-RoNovember 2011tion campaign [9]
magna region
Februrary 2012
(Northern Italy)

Brochures, posters, local media General public
advertisements, and visual aids

4.3% reduction in defined
daily doses of prescribed
antibiotics in intervention
group

English public antibiot- England and
ic campaigns [7]
Scotland

Posters displayed in magazines General public
and newspapers

No improvement observed
in postsurvey of public’s
understanding

Website-based games

Not assessed

e-Bug [24]

2008

European coun- Launched in
tries and Saudi 2006-present
Arabia

Data from Belgium and France have also revealed a reduction
in the misuse of antibiotics after educational interventions. A
decrease of 26.5% in antibiotic prescriptions was observed in
France between 2002 and 2007 compared with the
preintervention period (2000-2002), with the largest reduction
observed in children [22]. A 36% reduction in antibiotic
prescriptions was also observed in Belgium from 1999-2000 to
2006-2007 [21]. Both countries also reported a decrease in the
incidence of infection with invasive penicillin- and
macrolide-resistant Streptococcus pneumoniae. It was noted
that the decrease in Belgium occurred before the wider use of
the pneumococcal conjugate vaccine (PCV7), indicating that
the vaccine did not contribute to this initial reduction in the
incidence of infection with invasive penicillin-resistant
pneumococci [5,6]. These data suggest the effectiveness of
antibiotic awareness media campaigns in decreasing the use of
antibiotics and hence in reducing the impact of antibiotic
resistance.
Recently, Formoso et al [9] reported the effectiveness of a
low-cost media campaign on antibiotic use in an Italian province
that lasted for 5 months during the cold season. The intervention
materials included visual aids, such as posters, brochures, and
advertisements, which were used in the local media. The key
messages of the campaign were codesigned by a physician
practicing in the intervention area. Antibiotic prescriptions were
significantly reduced by 4.3% in the intervention area compared
with the control area. However, the general population’s
knowledge and attitudes about antibiotic resistance were not
changed by the campaign [9].
In 2008, antibiotic awareness campaigns were carried out in
England and Scotland by broadcasting key messages in
advertising published in magazines and newspapers.
http://www.jmir.org/2015/10/e233/
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Junior and senior
school students

Unfortunately, the campaign did not show any positive effects
in either England or Scotland. No improvement was observed
in the general public’s understanding of antibiotic misuse to
treat coughs and colds despite the fact that in 2009 more public
respondents agreed that “resistance to antibiotics is a problem
in British hospitals” than in 2008 [7]. In fact, this is not the only
documented failure of antibiotic awareness campaigns. Huttner
et al [5] reviewed 22 campaigns launched in high-income
countries between 1990 and 2007. At least 3 of these campaigns
failed and the effect of 3 others is unknown because of a lack
of follow-up assessment on antibiotic use [5].
The e-Bug project is an example of an innovative approach to
raise awareness about microbes and infection prevention. The
aim of the e-Bug project is to disseminate educational materials
about microbes (both beneficial and pathogenic) to junior and
senior school students across Europe. The project relies on
website-based gaming and entertainment-based lessons [24].
The e-Bug project now has partners in 26 different European
countries, as well as Saudi Arabia, providing educational
materials in different European languages and in Arabic [25].
On May 2015, the e-Bug website had a total of 17,391 visitors
and the Saudi Arabian site had 76 visitors in total [26]. The
impact of the e-Bug project is not clear because no evaluation
of its implementation and impact on behavioral changes in
targeted groups was ever performed [24].
Various factors have been suggested to be necessary to achieve
success in antibiotic awareness campaigns. These include
carefully designing key messages that are clear and simple,
targeting both general public individuals and clinicians, and
using television and radio [6,7]. Moreover, motivating
physicians to be involved in communicating with patients about
the appropriate use of antibiotics and antibiotic resistance is
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also important [7]. Physicians’ participation in developing
campaign messages and communicating with the general public
might significantly improve the chances of success. Early
engagement can also have an impact on the sense of ownership
of the campaign and facilitate physicians’ consistent support
[27]. This may indirectly influence physicians, focusing their
attention on antibiotic prescribing and providing greater patient
education.

Variable Sociological Factors
Awareness messages that display local surveillance data or
amount of antibiotics locally misused may be important. Sharing
with the general public the real-life experiences of individuals
who have been infected with “superbugs” could be useful and
may help the audience identify with those affected. Sharing
real-life medical experience has been shown to be a useful
communication platform from which to clarify public
health-related stories, such as acne and cancer [28,29].
Considering these factors when designing awareness campaigns
about antibiotics may help make an impact in GCC
communities. Based on the Health Belief Model, perceived
susceptibility (ie, you are at risk of getting infected) can be used
to raise awareness [30,31]. However, delivering known
messages to the target audience might result in a loss of interest
and later disengagement. Educational interventions would be
more successful if local contexts and barriers are adequately
analyzed and addressed.
Replicating campaign strategies that have been initiated in
different global regions outside the GCC region might not result
in an effective outcome. It is crucially important to study the
cultural factors and antibiotic distribution infrastructure in the
GCC before thinking about the awareness messages. For
example, the United States’ Get Smart campaign [32] highly
recommends that parents do not demand antibiotics for their
children from the treating physician. We do not believe that this
message line will be as effective as it might be in the United
States because antibiotics can be purchased without a
prescription from community pharmacies; therefore, a doctor’s
refusal might not make a difference. Approximately 37% of the
total population of the GCC states consists of nonnational
expatriates [33]; hence, it is important to consider cultural
differences and not to neglect this segment when setting up a
public awareness campaign. For example, the Saudi Ministry
of Health has generated educational materials in multiple
languages to fulfill this requirement [34].
Community pharmacies have a significant role in dispensing
antibiotics in GCC communities. For example, 24.4% of 1645
recently surveyed antibiotic transactions in community
pharmacies in Abu Dhabi were carried out without a
prescription, including amoxicillin-clavulanic acid for sore
throats and ceftriaxone for sexually transmitted infections [35].
The illegal practice of selling antibiotics over-the-counter,
without a prescription, did not favor expatriates over citizens
in the surveyed pharmacies in Abu Dhabi [15].
The self-prescription of antibiotics is another sociological factor
that must be considered when designing antibiotic awareness
campaigns in the GCC states [36,37]. This factor is strongly
associated with the availability of antibiotics over-the-counter.
http://www.jmir.org/2015/10/e233/
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Before creating content to be used for awareness campaigns, it
is necessary to conduct formative research to assess the public’s
existing knowledge of antibiotics resistance, understand the
motivations for inappropriate antibiotics use, and learn about
the social and cultural backgrounds for the targeted population.
That will subsequently help to develop tailored key messages
that can potentially encourage behavioral change [30]. Knowing
these critical elements has lead to the success of many awareness
campaigns, such as The Magic Glasses video to prevent
soil-transmitted helminthes in China [31,38]. On the other hand,
content produced for social media-based campaigns can be
unrelated to the campaign’s target. For example, it was found
that the majority of Movember campaign-related tweets did not
associate with prostatic and testicular cancer awareness [39],
and the majority of tweets produced during breast cancer
awareness week did not promote any specific preventive
behaviors [40]. Despite the importance of developing related
content, research into the correlation between social media-based
awareness campaigns and behavior change is minimal because
it is a new avenue in public health awareness [41].
Social media platforms can also contain contradictory health
messages with potentially negative impact. Because social media
platforms give users the freedom to publish their content, some
of that content can contain medically misleading information,
as found in YouTube videos promoting anorexia [42].

Funding
Funding is an important factor that may significantly affect a
campaign’s functionality and outcome. A systematic review of
more than 20 international campaigns aimed at raising awareness
of antibiotic use showed that these campaigns sourced their
funding from different sectors, including the pharmaceutical
industry [6]. The funding spent by pharmaceutical companies
on promoting and marketing antibiotics is massive. For example,
in 1998, it was estimated that pharmaceutical companies in the
United States spent approximately US $1.6 billion to promote
antibiotics [43]. On the other hand, media campaigns that
encourage the prudent use of antibiotics are not widely supported
[6]. Government funding is important. Because antibiotic
awareness campaigns might translate into wiser use of
antibiotics and potentially lead to a reduced selection of resistant
bacteria, public funding should be offered to support awareness
campaigns.
The cost of running a traditional mass media campaign to
promote prudent antibiotic use in the community can be very
expensive. For example, developing and conducting the French
antibiotic awareness campaign carried out from 2002 to 2007
cost approximately €500 million over a 6-year period [44],
whereas the Belgian campaign cost considerably less at
approximately €400,000 per year [21]. The “Get Smart
Colorado” campaign, which took place for 4 months in 2002,
reported a cost of US $88,500 to purchase advertising space
that included bus tails, bus stop posters, interior bus signs, and
national public radio spots [10]. Similarly, the recent Italian
campaign in 2013 cost approximately US $60,800 for purchasing
media spots on television and radio, and in newspapers.
Approximately the same cost was spent to develop and print
written visual aid materials, such as posters [9].
J Med Internet Res 2015 | vol. 17 | iss. 10 | e233 | p. 4
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Considering social media platforms are free, establishing a
social media-based campaign may be far cheaper than traditional
media-based campaigns. However, in order to maintain
continuous cyber presence and followers scalability, social
media managers are usually hired [45], which can be an
additional cost burden on social media-based campaigns. The
key advantage of social media is the possibility to measure and
track impressions and responses to online posts. These data can
be used to guide social media campaigns to improve marketing
strategy. However, platforms available to analyze big data
generated from social media can be costly and may require
technical expertise.

Time
Repeating the educational intervention over a long period of
time is essential for the awareness success of mass media
campaigns. Repetition over a long period of time has been
demonstrated for causes such as smoking cessation and has
helped achieve effectiveness [46]. The vast majority of antibiotic
awareness campaigns launched in high-income countries
between 1990 and 2007 were conducted over a period of more
than 1 year [6]. Other campaigns, such as European Antibiotic
Awareness Day (on November 18 each year) [47], are seasonal
and have a long-term sustainable plan. However, the “Get Smart
Colorado” campaign, which lasted for only 4 months,
successfully showed a 3.8% net reduction in antibiotic
dispensing at retail pharmacies as well as an 8.8% net decrease
in managed care-associated antibiotic dispensing [10].

Zowawi et al
The ease of using social media, along with the indirect
community contribution via “share” and “retweet” features,
might provide long-term exposure and awareness messages to
the wider general public. However, it is important to consider
the temporal effect of social media feeds due to their short
lifespan. It was found that the half-life of a tweet is
approximately 24 minutes, whereas the half-life of Facebook
posts is approximately 90 minutes [48]. A hashtag is a keyword
preceded by a hash sign (#) that is used to identify and
categorize messages on a specific topic, which can give the
topic a longer lifespan in social media [49,50]. Keeping the
audience engaged and interested in the topic is another important
consideration. This might be achieved by ensuring that the key
messages and materials are not overrepeated throughout the
campaign’s duration. Updating campaign materials with new
and relevant data might keep the audience more engaged and
keen to receive updated educational materials. Lastly, the time
chosen to post the social media message can be critical for the
lifespan of social media posts [51].

The Value of Social Media Platforms to Communities
in the Gulf Cooperation Council States
The total number of users of the social networking website
Facebook in the Arab world (22 countries) had grown to
54,552,875 by the end of May 2013; 33.4% of users are female
and 68% are younger than 30 years [52]. Facebook users in the
GCC states represent approximately 22% (12 million) of the
total Facebook users in the Arab world [52] (Table 2).

Table 2. The use of Internet and social media platforms in the GCC states.
Internet users (million),

a

n (%)b

Facebook users (million),c n (%) Twitter users (million),d n (%)

28.4

13.0 (45.8)

6.4 (22.5)

1.9 (6.7)

United Arab Emirates

8.3

5.7 (71.0)

3.4 (41.7)

0.4 (4.8)

Kuwait

3.1

2.0 (63.2)

0.8 (26.8)

0.2 (7.3)

Bahrain

1.2

1.0 (80.0)

0.3 (25.1)

0.1 (5.6)

Qatar

1.7

1.7 (99.9)

0.6 (34.4)

0.1 (4.4)

Oman

3.3

2.1 (63.6)

0.5 (16.4)

0.04 (1.2)

Country

Population (million)

Saudi Arabia

a

Population figures obtained from [53].

b

Internet user figures obtained from [54].

c

Facebook user figures obtained from [52].

d

Twitter user figures obtained from [55].

For the microblogging website Twitter, the number of active
users in the Arab world reached 3,766,160 individuals as of
March 2013, with an estimated 10,832,000 tweets per day. Saudi
Arabia has the highest number of active Twitter users in the
Arab world, with 1.9 million individuals, which is approximately
50% of the total Twitter users in the Arab region. Approximately
47% and 11% of the total tweets in the Arab world are generated
from Saudi Arabia and United Arab Emirates, respectively.
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The video-sharing website YouTube is also a popular media
platform in the GCC, particularly in Saudi Arabia. As an update
to research conducted by Forbes Middle East, we present data
from selected local GCC talk shows on YouTube (Table 3). It
is clear that these shows attract many viewers, although some
shows from Saudi Arabia receive the most attention. This
audience would make these shows an excellent platform for
delivering awareness messages to a larger number of viewers.
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Table 3. The popularity of selected YouTube-based shows in the GCC states.
Average views per

a

Name of show

Origin

Launch date

Episodesa

Subscribersa

Total viewsa

episodea

EyshElly

Saudi Arabia

Feb 2011

63

1,714,699

197,686,128

3,137,875

3al6ayer

Saudi Arabia

Sep 2010

45

810,119

61,462,338

1,365,029

Saudi Arabia

Sep 2010

33

649,465

72,887,865

2,208,723

Endam Cinema

Oman

Jul 2013

6

215

50,864

8477

Balalee6

United Arab
Emirates

Jun 2012

13

6686

972,165

74,781

United Arab
Emirates

May 2012

5

10,133

954,815

190,963

shenoya3nitv

Kuwait

Jan 2012

54

67,477

8,076,193

149,559

How to Prevent from
Corona

Saudi Arabia

May 2014

1

17,759

2,973,376

NA

The figures were obtained from YouTube channels on November 15, 2013.

Examples of Saudi Public Health Awareness Messages
Delivered Through Social Media Platforms
Owing to its high profile and popularity among Internet users
in the GCC region, YouTube has often been used in Saudi
Arabia as a platform to deliver public health–related awareness
messages and campaigns (Table 4). We have noticed 2 different
models for delivering health-related topics on YouTube in Saudi

Arabia. One model was noticed in many campaigns that used
comedy talk shows with large audience as a platform to deliver
the awareness messages. With the help of other social media
platforms, such as Facebook and Twitter, these messages have
traveled far and wide, attracting a large number of viewers. For
example, a Saudi-based comedy show named “Fe2aFala”
released an episode about acquired immune deficiency syndrome
(AIDS) and this episode attracted over 1 million viewers.

Table 4. Health messages delivered through Saudi YouTube-based shows.a
Show/channel name

Type

Awareness about

Number of viewers
b

Channel subscribers

Phosphine

Special episode

Phosphine gas

3,288,241

14,821

Lumink

Special show

Health promotion

2,583,534

807,561

Telfaz11

Special episode

Breast cancer

1,489,802

296,563

Fe2aFala

Special episode

AIDS

1,139,948

351,907

Sen_tube

Entire show

Dental care

1,292,959

29,373

3almezan

Entire show

Obesity and well-being

1,097,713

51,746

Hotcoldshow

Special episode

Diabetes

455,485

81,725

MedScoope

Entire show

Health promotion

88,703

937

a

The figures were obtained by accessing the YouTube channels on the March 4, 2014.

b

This number of views was achieved within only 3 days of uploading the video on YouTube.

Another model is to use YouTube as a channel similar to
traditional mass media to distribute health awareness messages.
For example, in June 2014, the Saudi Arabia Ministry of Health
launched an engaging public awareness campaign using
YouTube, Twitter, Facebook, educational posters, and health
guideline updates to educate the general public and medical
communities on the emergence of, and health precautions needed
for, MERS-CoV [34]. In this example, social media platforms
may have been used to create online presence to endorse
awareness messages delivered locally on traditional media. It
must be noted that the incidence rate of MERS-CoV has
declined [56] with the multi-faceted intervention, which social
media has been a part of.
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Publishing awareness content on social media might allow
international distribution and an indefinite exposure period.
However, in order to potentiate the effectiveness of a YouTube
video, additional advertising strategies must take place. Table
4 summarizes some of the campaigns that have used YouTube
shows to deliver public health awareness in Saudi Arabia and
have attracted a high number of views.

Our Pilot Experience
Many health care facilities and organizations have started using
Twitter as a teaching tool; for example, “tweeting” about
specific health problems has been used by major organizations
such as the Centers for Disease Control and Prevention (CDC),
WHO, the National Cancer Institute (NCI), and the National
J Med Internet Res 2015 | vol. 17 | iss. 10 | e233 | p. 6
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Institutes of Health (NIH). “Tweets” go out from a sender and
are simultaneously received by all members of a group of
“followers,” providing a fast, open, and easy way to deliver a
particular focused message.
We used Twitter in our online Arabic-language pilot campaign
focusing on superbugs using a hashtag. We delivered short
tweets and links to various articles and videos related to
superbugs. We also translated multiple non-Arabic research
articles and news for our more than 34,000 followers, who were
primarily from Saudi Arabia and the surrounding areas. This
medium gave us the ability to have a real-time conversation by
answering their questions and concerns about the topic. To track
our efforts, we regularly reviewed the number of followers,
updates, retweets, and “mentions” in Twitter. Many evaluation
metrics for Twitter can be collected. We evaluated our Twitter
pilot study by analyzing the influence of some of our tweets.
We kept track of how many of our “followers” published
updates including “retweets” or “at replies” over time. A simple
analysis of 147 selected tweets with the Arabic superbug hashtag
resulted in approximately 4100 retweets between July and
November 2013. This information does not tell us which of the
tweets encouraged followers to go on to read the full article or
watch the video, but it does give us useful information on
general interest levels.
We created a whiteboard animation with a voiceover video [57]
that discussed the importance of antibiotics, how superbugs are
created, and the spread of superbugs in the GCC. We also
discussed possible factors that could contribute to the emergence
and spread of superbugs in addition to advice on how to control
superbugs as reviewed previously [1].
Interestingly, the number of retweets that we received from our
superbugs hashtag correlated with the number of YouTube
views that we recorded for our video. The video viewing pattern
as determined by YouTube was as expected: there were a large
number of views soon after the video was posted and released
on Twitter, and there were fewer views from 3 weeks later until
the present day. We observed 2 large peaks in viewing rates
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within the first 2 weeks of the video being released. We believe
the first one was due to our successful Twitter activities. We
are unclear about what caused the second and largest jump in
YouTube views. It is possible that the video was picked up by
another group and spread on Twitter again (Figure 1).
We also observed sporadic smaller peaks in YouTube views
from 3 weeks onward. These numbers suggest that the video
was still drawing attention and being shared, most likely on
social media, even months after being posted.
Our viewer retention rate was consistent with what YouTube
estimates to be the average retention rate for videos of a similar
length—approximately half of the video. This rate suggests that
the length of our video—5.5 minutes—is adequate to capture
the viewers’ attention.
Subsequently, we created an infographic video uploaded on
YouTube [58] that combined a selection of our tweets with
visual and audio enhancement. The tweet that featured the video
received 152 retweets and 130 favorites, and the video was
viewed more than 3000 times in only 2 weeks (Figure 2).
The content generated for our pilot campaign was primarily
dependent on our existing knowledge of antibiotic misuse in
Saudi Arabia and neighboring states as previously reviewed
[1,14-16,35-37]. We acknowledge the limitations of our pilot
campaign resulting from the lack of formative research, its
Arabic content, and reliance on social media. In order to achieve
prospective behavioral change, it is important to understand the
motivation for antibiotic misuse in the general public. Future
research should conduct a thorough survey, interviews, and
observations to cover the diverse population of the GCC states.
This will help us design relevant key messages to be used in
future awareness campaigns. The diverse ethnic groups and
socioeconomic status of people in the Gulf States should also
be considered in future campaigns because more languages and
media platforms might need to be used. Relying solely on a
social media platform in an awareness campaign might overlook
the large population of migrant workers in the GCC who might
not have access to social media platforms.
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Figure 1. YouTube views over a period of 84 days for the whiteboard animated and voiceover video about superbugs and proper antibiotics use.

Figure 2. YouTube views over a period of 20 days for the infographic video.

Conclusion
Reducing the suboptimal use of antibiotics among the general
public and medical community through awareness activities is
an important element in national plans to combat rising AMR.
http://www.jmir.org/2015/10/e233/

XSL• FO
RenderX

However, it is important to create awareness content that is
related to the target audience and based on formative research.
Social media platforms seem to be a valuable platform for
delivering awareness messages. Owing to social media
popularity, awareness messages could reach a large number of
J Med Internet Res 2015 | vol. 17 | iss. 10 | e233 | p. 8
(page number not for citation purposes)
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users and the reach can be tracked. Through our pilot experience
we have successfully distributed antibiotics awareness messages
through Twitter and YouTube to our target audience in the Gulf
counties and Saudi Arabia. The use of social media can also
enhance awareness campaigns delivered in traditional media
channels. However, it is important to consider the cultural
demographic diversity, which could limit the reach of awareness
massages, such as the high population of immigrant workers in

Zowawi et al
the GCC who might not have access to these emerging social
media platforms. Social media–based messages can also have
short life span, which might limit the effect and reach of key
awareness messages. Measuring the impact of the social
media–based awareness campaigns on the general public’s
understanding and behavioral change is a challenge and needs
further research.

Acknowledgments
HMZ is academically sponsored by the government of Saudi Arabia to pursue postgraduate studies in the field of clinical
microbiology and infectious diseases.

Conflicts of Interest
None declared.

References
1.

2.
3.
4.

5.

6.

7.

8.
9.

10.

11.

12.

13.
14.

15.

Zowawi H, Balkhy H, Walsh T, Paterson D. β-Lactamase production in key gram-negative pathogen isolates from the
Arabian Peninsula. Clin Microbiol Rev 2013 Jul;26(3):361-380 [FREE Full text] [doi: 10.1128/CMR.00096-12] [Medline:
23824364]
World Health Organization. 2011. World Health Day - 7 April 2011 URL: http://www.who.int/world-health-day/2011/en/
[accessed 2014-09-05] [WebCite Cache ID 6SLmsfwUh]
Lipsitch M, Samore M. Antimicrobial use and antimicrobial resistance: a population perspective. Emerg Infect Dis 2002
Apr;8(4):347-354 [FREE Full text] [doi: 10.3201/eid0804.010312] [Medline: 11971765]
Mauldin P, Salgado C, Hansen I, Durup D, Bosso J. Attributable hospital cost and length of stay associated with health
care-associated infections caused by antibiotic-resistant gram-negative bacteria. Antimicrob Agents Chemother 2010
Jan;54(1):109-115 [FREE Full text] [doi: 10.1128/AAC.01041-09] [Medline: 19841152]
Huttner B, Goossens H, Verheij T, Harbarth S. Characteristics and outcomes of public campaigns aimed at improving the
use of antibiotics in outpatients in high-income countries. Lancet Infect Dis 2010 Jan;10(1):17-31. [doi:
10.1016/S1473-3099(09)70305-6] [Medline: 20129146]
Albrich W, Monnet D, Harbarth S. Antibiotic selection pressure and resistance in Streptococcus pneumoniae and
Streptococcus pyogenes. Emerg Infect Dis 2004 Mar;10(3):514-517 [FREE Full text] [doi: 10.3201/eid1003.030252]
[Medline: 15109426]
McNulty CA, Nichols T, Boyle P, Woodhead M, Davey P. The English antibiotic awareness campaigns: did they change
the public's knowledge of and attitudes to antibiotic use? J Antimicrob Chemother 2010 Jul;65(7):1526-1533 [FREE Full
text] [doi: 10.1093/jac/dkq126] [Medline: 20488985]
World Health Organization. 2011. World Health Day 2011: policy briefs URL: http://www.who.int/world-health-day/2011/
presskit/whd2011_fs4_animal.pdf?ua=1 [accessed 2014-09-05] [WebCite Cache ID 6SLmbco8t]
Formoso G, Paltrinieri B, Marata A, Gagliotti C, Pan A, Moro M, et al. Feasibility and effectiveness of a low cost campaign
on antibiotic prescribing in Italy: community level, controlled, non-randomised trial. BMJ 2013;347:f5391 [FREE Full
text] [Medline: 24030722]
Gonzales R, Corbett K, Wong S, Glazner J, Deas A, Leeman-Castillo B, et al. "Get smart Colorado": impact of a mass
media campaign to improve community antibiotic use. Med Care 2008 Jun;46(6):597-605. [doi:
10.1097/MLR.0b013e3181653d2e] [Medline: 18520314]
Balkhy H, El-Saed A, Jabri F. Antimicrobial consumption in four different adult intensive care units in a Saudi tertiary care
hospital. 2011 Presented at: The Eleventh Congress of the International Federation of Infection Control (IFIC); Oct 2011;
Venice, Italy.
National Nosocomial Infections Surveillance System. National Nosocomial Infections Surveillance (NNIS) System Report,
data summary from January 1992 through June 2004, issued October 2004. Am J Infect Control 2004 Dec;32(8):470-485.
[doi: 10.1016/S0196655304005425] [Medline: 15573054]
Vojtová V, Kolár M, Hricová K, Uvízl R, Neiser J, Blahut L, et al. Antibiotic utilization and Pseudomonas aeruginosa
resistance in intensive care units. New Microbiol 2011 Jul;34(3):291-298 [FREE Full text] [Medline: 21811750]
Bin Abdulhak AA, Altannir M, Almansor M, Almohaya M, Onazi A, Marei M, et al. Non prescribed sale of antibiotics in
Riyadh, Saudi Arabia: a cross sectional study. BMC Public Health 2011;11:538 [FREE Full text] [doi:
10.1186/1471-2458-11-538] [Medline: 21736711]
Dameh M, Green J, Norris P. Over-the-counter sales of antibiotics from community pharmacies in Abu Dhabi. Pharm
World Sci 2010 Oct;32(5):643-650. [doi: 10.1007/s11096-010-9418-5] [Medline: 20640511]

http://www.jmir.org/2015/10/e233/

XSL• FO
RenderX

J Med Internet Res 2015 | vol. 17 | iss. 10 | e233 | p. 9
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
16.

17.
18.

19.

20.
21.
22.

23.

24.

25.
26.
27.

28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.

Alumran A, Hou X, Sun J, Yousef A, Hurst C. Assessing the construct validity and reliability of the Parental Perception
on Antibiotics (PAPA) scales. BMC Public Health 2014;14:73 [FREE Full text] [doi: 10.1186/1471-2458-14-73] [Medline:
24456730]
GCC Centre for Infection Control. The GCC Strategic Plan for Combating Antimicrobial Resistance. Saudi Arabia: The
Ministry of National Guard, Health Affairs; 2015.
European Antibiotic Awareness Day. 2015. Toolkit for engaging in social media activities promoting prudent antibiotic
use URL: http://ecdc.europa.eu/en/eaad/pages/social-media-guidance.aspx [accessed 2015-06-05] [WebCite Cache ID
6Z3LD4loN]
George KS, Roberts CB, Beasley S, Fox M, Rashied-Henry K, Brooklyn Partnership to Drive Down Diabetes (BP3D). Our
health is in our hands: a social marketing campaign to combat obesity and diabetes. Am J Health Promot 2015 May 14:1.
[doi: 10.4278/ajhp.130625-ARB-323] [Medline: 25973964]
Lambert DN, Bishop LE, Guetig S, Frew PM. A formative evaluation of social media campaign to reduce adolescent dating
violence. JMIR Res Protoc 2014;3(4):e64 [FREE Full text] [doi: 10.2196/resprot.3546] [Medline: 25405494]
Goossens H, Coenen S, Costers M, De Corte S, De Sutter A, Gordts B, et al. Achievements of the Belgian Antibiotic Policy
Coordination Committee (BAPCOC). Euro Surveill 2008 Nov 13;13(46):19036 [FREE Full text] [Medline: 19021954]
Sabuncu E, David J, Bernède-Bauduin C, Pépin S, Leroy M, Boëlle PY, et al. Significant reduction of antibiotic use in the
community after a nationwide campaign in France, 2002-2007. PLoS Med 2009 Jun 2;6(6):e1000084 [FREE Full text]
[doi: 10.1371/journal.pmed.1000084] [Medline: 19492093]
NPS MedicineWise. 2014. Australia must get wise about antibiotics to reduce the spread of superbugs Antibiotic Awareness
Week November URL: http://www.nps.org.au/media-centre/media-releases/repository/
Australia-must-get-wise-about-antibiotics-to-reduce-the-spread-of-superbugs-Antibiotic-Awareness-Week-12-18-November
[accessed 2014-09-05] [WebCite Cache ID 6SLntTu8s]
McNulty CA, Lecky DM, Farrell D, Kostkova P, Adriaenssens N, Koprivová HT, e-Bug Working Group. Overview of
e-Bug: an antibiotic and hygiene educational resource for schools. J Antimicrob Chemother 2011 Jun;66 Suppl 5:v3-12
[FREE Full text] [doi: 10.1093/jac/dkr119] [Medline: 21680584]
e-Bug Project Information. 2015. URL: http://www.e-bug.eu/partners/index.html [accessed 2015-06-05] [WebCite Cache
ID 6Z3MrFsFG]
e-Bug Project Information. 2015. Web analytics URL: http://www.e-bug.eu/partners/partner_sa/sa.html [accessed 2015-06-05]
[WebCite Cache ID 6Z3MzBS5Z]
LOcal Campaign on Antibiotics ALliance (LOCAAL) study group. Doctors and local media: a synergy for public health
information?: a controlled trial to evaluate the effects of a multifaceted campaign on antibiotic prescribing (protocol). BMC
Public Health 2011;11:816 [FREE Full text] [doi: 10.1186/1471-2458-11-816] [Medline: 22011332]
Chou W, Hunt Y, Folkers A, Augustson E. Cancer survivorship in the age of YouTube and social media: a narrative analysis.
J Med Internet Res 2011;13(1):e7 [FREE Full text] [doi: 10.2196/jmir.1569] [Medline: 21247864]
Vance K, Howe W, Dellavalle R. Social internet sites as a source of public health information. Dermatol Clin 2009
Apr;27(2):133-6, vi. [doi: 10.1016/j.det.2008.11.010] [Medline: 19254656]
Bandura A. Health promotion by social cognitive means. Health Educ Behav 2004 Apr;31(2):143-164. [doi:
10.1177/1090198104263660] [Medline: 15090118]
Bieri FA, Yuan LP, Li YS, He YK, Bedford A, Li RS, et al. Development of an educational cartoon to prevent worm
infections in Chinese schoolchildren. Infect Dis Poverty 2013;2(1):29 [FREE Full text] [doi: 10.1186/2049-9957-2-29]
[Medline: 24289667]
Centers for Disease Control and Prevention. 2014. Get Smart programs and observances URL: http://www.cdc.gov/getsmart/
[accessed 2014-09-05] [WebCite Cache ID 6SLnJLSaw]
Kapiszewski A. Arab versus Asian migrant workers in the GCC countries. 2006 May 22. URL: http://www.un.org/esa/
population/meetings/EGM_Ittmig_Arab/P02_Kapiszewski.pdf [accessed 2014-09-02] [WebCite Cache ID 6SHg4DY29]
Saudi Ministry of Health, Command & Control Center. 2014. Important information about MERS-CoV URL: http://www.
moh.gov.sa/en/CCC/aboutcorona/pages/default.aspx [accessed 2014-09-05] [WebCite Cache ID 6SLmxftfm]
Abasaeed A, Vlcek J, Abuelkhair M, Andrajati R, Elnour A. A comparative study between prescribed and over-the-counter
antibiotics. Saudi Med J 2013 Oct;34(10):1048-1054. [Medline: 24145940]
Abobotain A, Sheerah H, Alotaibi F, Joury A, Mishiddi R, Siddiqui A, et al. Socio-demographic determinants of antibiotic
misuse in children. A survey from the central region of Saudi Arabia. Saudi Med J 2013 Aug;34(8):832-840. [Medline:
23974456]
Abasaeed A, Vlcek J, Abuelkhair M, Kubena A. Self-medication with antibiotics by the community of Abu Dhabi Emirate,
United Arab Emirates. J Infect Dev Ctries 2009;3(7):491-497 [FREE Full text] [Medline: 19762966]
Bieri FA, Gray DJ, Williams GM, Raso G, Li YS, Yuan L, et al. Health-education package to prevent worm infections in
Chinese schoolchildren. N Engl J Med 2013 Apr 25;368(17):1603-1612. [doi: 10.1056/NEJMoa1204885] [Medline:
23614586]

http://www.jmir.org/2015/10/e233/

XSL• FO
RenderX

Zowawi et al

J Med Internet Res 2015 | vol. 17 | iss. 10 | e233 | p. 10
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
39.

40.

41.

42.

43.
44.
45.
46.
47.

48.
49.
50.

51.

52.
53.
54.
55.

56.

57.
58.

Zowawi et al

Bravo CA, Hoffman-Goetz L. Tweeting about prostate and testicular cancers: what are individuals saying in their discussions
about the 2013 Movember Canada campaign? J Cancer Educ 2015 Apr 24:e1. [doi: 10.1007/s13187-015-0838-8] [Medline:
25903054]
Thackeray R, Burton SH, Giraud-Carrier C, Rollins S, Draper CR. Using Twitter for breast cancer prevention: an analysis
of breast cancer awareness month. BMC Cancer 2013;13:508 [FREE Full text] [doi: 10.1186/1471-2407-13-508] [Medline:
24168075]
Maher CA, Lewis LK, Ferrar K, Marshall S, De Bourdeaudhuij I, Vandelanotte C. Are health behavior change interventions
that use online social networks effective? A systematic review. J Med Internet Res 2014;16(2):e40 [FREE Full text] [doi:
10.2196/jmir.2952] [Medline: 24550083]
Syed-Abdul S, Fernandez-Luque L, Jian WS, Li YC, Crain S, Hsu MH, et al. Misleading health-related information promoted
through video-based social media: anorexia on YouTube. J Med Internet Res 2013;15(2):e30 [FREE Full text] [doi:
10.2196/jmir.2237] [Medline: 23406655]
Ma J, Stafford R, Cockburn I, Finkelstein S. A statistical analysis of the magnitude and composition of drug promotion in
the United States in 1998. Clin Ther 2003 May;25(5):1503-1517. [Medline: 12867225]
Huttner B, Harbarth S. "Antibiotics are not automatic anymore"--the French national campaign to cut antibiotic overuse.
PLoS Med 2009 Jun 2;6(6):e1000080 [FREE Full text] [doi: 10.1371/journal.pmed.1000080] [Medline: 19492081]
Albarran A. Management of Electronic and Digital Media. Boston, MA: Wadsworth, Cengage Learning; 2013. URL: http:/
/www.cengagebrain.com.au/content/9781133824640.pdf [accessed 2015-06-05] [WebCite Cache ID 6Z3Ogq4Jn]
Bala M, Strzeszynski L, Cahill K. Mass media interventions for smoking cessation in adults. Cochrane Database Syst Rev
2008(1):CD004704. [doi: 10.1002/14651858.CD004704.pub2] [Medline: 18254058]
Earnshaw S, Monnet D, Duncan B, O'Toole J, Ekdahl K, Goossens H, European Antibiotic Awareness Day Technical
Advisory Committee, European Antibiotic Awareness Day Collaborative Group. European Antibiotic Awareness Day,
2008 - the first Europe-wide public information campaign on prudent antibiotic use: methods and survey of activities in
participating countries. Euro Surveill 2009 Jul 30;14(30):19280 [FREE Full text] [Medline: 19643056]
Rey B. Wisemetrics. 2014 Mar 05. Your tweet half-life is 1 billion times shorter than Carbon-14′s URL: http://blog.
wisemetrics.com/tweet-isbillion-time-shorter-than-carbon14/ [accessed 2015-06-05] [WebCite Cache ID 6Z3OrpXjg]
Glasgow K, Fink C. Hashtag lifespan and social networks during the london riots. In: Social Computing, Behavioral-Cultural
Modeling and Prediction. Heidelberg: Springer Berlin; 2013.
Tsur O, Rappoport A. What's in a hashtag?: content based prediction of the spread of ideas in microblogging communities.
In: Proceedings of the fifth ACM international conference on Web search and data mining. 2012 Presented at: WSDM '12;
Feb 8-12, 2012; Seattle, WA p. 643-652. [doi: 10.1145/2124295.2124320]
Cooper BB. buffersocial. 2013 Dec 11. How to find your best time to tweet: the 4 most accurate methods URL: https://blog.
bufferapp.com/the-4-most-accurate-ways-to-find-your-best-time-to-tweet [accessed 2015-06-05] [WebCite Cache ID
6Z3PNYfku]
Arab Social Media Report. 2014. Facebook in the Arab Region URL: http://www.arabsocialmediareport.com/Facebook/
LineChart.aspx?&PriMenuID=18&CatID=24&mnu=Cat [accessed 2014-09-05] [WebCite Cache ID 6SLxXm0z9]
The Cooperation Council for the Arab States of the Gulf. 2012. URL: http://www.gcc-sg.org/eng/indexc64c.html?action=GCC
[accessed 2014-09-05] [WebCite Cache ID 6SLo3D6q3]
Internet World Stats. 2013. Middle East URL: http://www.internetworldstats.com/middle.htm [accessed 2014-09-05]
[WebCite Cache ID 6SLxhlNJ0]
Arab Social Media Report. 2014. Twitter in the Arab Region URL: http://www.arabsocialmediareport.com/Twitter/LineChart.
aspx?&PriMenuID=18&CatID=25&mnu=CatN%20million%20%28%%29 [accessed 2014-09-05] [WebCite Cache ID
6SLxTUYs0]
Chan JF, Lau SK, To KK, Cheng VC, Woo PC, Yuen KY. Middle East respiratory syndrome coronavirus: another zoonotic
betacoronavirus causing SARS-like disease. Clin Microbiol Rev 2015 Apr;28(2):465-522. [doi: 10.1128/CMR.00102-14]
[Medline: 25810418]
YourekaScience. YouTube. 2013 Oct 25. Arabic: because you care about me-Antibiotic resistance in GCC countries URL:
https://www.youtube.com/watch?v=nedLlLDE4rU [accessed 2014-09-05] [WebCite Cache ID 6SLnQvGaW]
Medscoope. YouTube. 2014 Jan 26. [Be smart and know when to use antibiotics] URL: https://www.youtube.com/
watch?v=dHmkmd78Dq4 [accessed 2014-09-05] [WebCite Cache ID 6SLni8oML]

Abbreviations
AIDS: acquired immune deficiency syndrome
AMR: antimicrobial resistance
GCC: Gulf Cooperation Council
ICU: intensive care unit
NCI: National Cancer Institute
NIH: National Institutes of Health
http://www.jmir.org/2015/10/e233/

XSL• FO
RenderX

J Med Internet Res 2015 | vol. 17 | iss. 10 | e233 | p. 11
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Zowawi et al

WHO: World Health Organization

Edited by G Eysenbach; submitted 24.09.14; peer-reviewed by B Dunais, E Castro-Sánchez; comments to author 22.04.15; revised
version received 05.06.15; accepted 21.06.15; published 15.10.15
Please cite as:
Zowawi HM, Abedalthagafi M, Mar FA, Almalki T, Kutbi AH, Harris-Brown T, Harbarth S, Balkhy HH, Paterson DL, Hasanain RA
The Potential Role of Social Media Platforms in Community Awareness of Antibiotic Use in the Gulf Cooperation Council States:
Luxury or Necessity?
J Med Internet Res 2015;17(10):e233
URL: http://www.jmir.org/2015/10/e233/
doi: 10.2196/jmir.3891
PMID: 26471079

©Hosam Mamoon Zowawi, Malak Abedalthagafi, Florie A Mar, Turki Almalki, Abdullah H Kutbi, Tiffany Harris-Brown,
Stephan Harbarth, Hanan H Balkhy, David L Paterson, Rihab Abdalazez Hasanain. Originally published in the Journal of Medical
Internet Research (http://www.jmir.org), 15.10.2015. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is properly
cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/, as well as this copyright
and license information must be included.

http://www.jmir.org/2015/10/e233/

XSL• FO
RenderX

J Med Internet Res 2015 | vol. 17 | iss. 10 | e233 | p. 12
(page number not for citation purposes)

