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Objective: WhatsApp is the most frequently used social media platform in Saudi Arabia. Inaccurate information could negatively 
impact public health. The number of studies worldwide investigating health-related misinformation in social media increased steadily, 
with limited data from Arabic-speaking communities. This study aimed to estimate the validity and safety of Arabic-language health 
information messages circulated on WhatsApp and identify the different categories of these messages based on their credibility.
Participants and Methods: A descriptive, analytical cross-sectional study was conducted from February to April 2021. A total of 
374 students were randomly selected from the common first preparatory year college at King Saud University in Riyadh, Saudi Arabia, 
and participated by sharing up to three health-related WhatsApp messages per student that they or their relatives had recently read. 
Four board-certified physicians reviewed and classified the messages based on their credibility and sources.
Results: 282 students provided 326 messages (1.2 messages per student). Most messages (86%) had either invalid or inaccurate 
content, and 83.7% came from unknown sources. Only 26 messages (8%) of the total were written by trusted scientific sources. Most 
of the messages from unknown sources or unqualified persons were either invalid or invalid, with potential health risks for the public, 
and the difference from trusted sources was statistically significant.
Conclusion: This study showed a high percentage of inaccurate and invalid health-related messages on WhatsApp. Invalid messages 
with potential health risks were authored mostly by unknown sources or unqualified persons. Most health messages written by trusted 
authorities and qualified persons were valid. Trusted scientific authorities should thus be more active in public education on social 
media platforms. They should advise their communities on how to discern the validity of such messages. More efforts are needed to 
guide patients from where to obtain accurate and valid health information.
Keywords: health information, WhatsApp, Saudi Arabia, social media

Introduction
Social media’s use for health-related purposes has steadily expanded throughout the world. Literature shows that almost 
56–80% of internet users utilize Social media for health information online, with variability in the topics among different 
population demographics.1,2 Social media channels can easily provide efficient, user-friendly platforms for receiving and 
providing healthcare information, making the mass dissemination of health information possible.3

According to the latest report from the Saudi communications and information technology commission, internet usage 
by Saudi citizens continued to rise from 94.3% in 2017 to about 98.1% in 2021 in Saudi Arabia.4 The most common 
internet devices in Saudi Arabia were mobile phones (98%), followed by computers (42.79%), and then tablets 
(30.96%).5 The most used social media platform in Saudi Arabia is WhatsApp (89.9%).5 About 34.5% of internet 
users use it to search for health-related information.5
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Alassiri et al found that two-thirds of the Saudi population preferred social media as a source of health information, 
especially WhatsApp, which represents 90% of usage rate.2,6 Younger generations and women have been shown to be the 
most frequent seekers of health information on the internet in Saudi Arabia.2 However, patients visiting Saudi primary 
care clinics were aware of the unreliability of health information on Social media, considering WhatsApp not to be 
a trusted source for such content.7 About two third of physicians in Saudi Arabia did not interact with their patients 
through social media.8

Social media platforms contain extensive information, making it challenging to filter out false or inaccurate 
information that could negatively impact public health making health-related Social media messages a potentially useful 
infodemiology indicator.9 This allowed radical movements such as anti-vaccination groups to flourish and spread their 
agendas.10 Health professionals struggle regarding how to intervene when health-related information is misdirected by 
falsification and is inconsistent with evidence-based medicine.9 They can no longer control or “gate-keep” the informa-
tion communicated through Social media.11,12

The number of studies worldwide investigating health-related misinformation increased around six times from 7 in 
2012 to 41 in 2018.10 Of 414 records included in an Australian bibliometric study aimed to report on concept mapping of 
infodemic literature, identified Infodemic fabrication context and evaluation as impactful future direction research.13

Measuring the extent of health related infodemic is important in order to implement appropriate interventions to 
protect the public from the negative psychological and social impacts of social media.10 A study analyzed 232 pieces of 
misinformation published by the Brazilian fact-checking service related to coronavirus into categories: Misleading; 
Fabricated; False, or Parody.14 Most of it was found to be fabricated (53%).14 Access to the correct information, at the 
right time, in the right format is critical.

A study in India assessed participants’ opinions on the accuracy of WhatsApp messages related to coronavirus using 
a scoring system designed by the authors to calculate the risk of the user getting exposed to, accepting, acting on, or 
sharing unverified messages.15 It found that users over 65 and unskilled workers were most vulnerable to misinformation 
spread via WhatsApp.15

Alshareef and Alotiby found that Saudi people accept sharing health information without evidence on social media, 
believing that sharing is harmless, although they were aware of their unreliability.16 WhatsApp was the most preferred 
social media platform.16

In Arabic-speaking communities, research on the validity/safety and credibility of WhatsApp health information is 
scarce. This study hypothesized that either unknown or unqualified persons wrote a large proportion of health-related 
messages and that most messages were invalid. It aimed to estimate the validity and safety of Arabic-language health 
information messages circulated on WhatsApp and identify the different categories of these messages based on their 
credibility.

Materials and Methods
A descriptive, analytical cross-sectional study was conducted through analyzing the content of messages on the 
WhatsApp social media platform. Students from the Common First preparatory year at King Saud University (KSU) 
participated by filling out an electronic questionnaire and providing samples of health-related messages. The 
preparatory year consists of three tracks: health, engineering, science, and humanities.

The inclusion criteria were as follows: currently a student in the Common First preparatory year at KSU (both 
genders) and in any of the three specialties mentioned earlier. Students from outside KSU were excluded. To be included 
in the study, the messages were required to be written in Arabic as it is the official and mother tongue of Saudi citizens. 
Exact duplicate (similar) messages submitted by more than one student and non–health-related messages were excluded.

The sample size was calculated using the Raosoft website, assuming a margin of error of 5% and a confidence level of 
90%. It was found to be 267 participants. With an expected non-response rate of 30%, 374 students were invited to 
participate in the study. Participants were requested to share up to three health-related WhatsApp messages that they had 
recently read. Examples of such messages are the benefit of stem cells or different herbs for certain diseases and risk 
factors or causes for diseases and ailments. For instance, one message indicated that Bell’s palsy is caused by or related 
to direct exposure to air conditioners.
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After obtaining the students’ email addresses from the deanship of the Common First preparatory year, the Google 
form was sent electronically to a randomly selected sample of students. At the beginning of the form, there was an 
introductory note including the title, aims, and importance of the study; it appealed for participants’ professionalism to 
fill out the instrument diligently. They were requested to indicate their gender and to provide three health-related 
WhatsApp messages that they (or one of their relatives) had recently read. Students’ identities were concealed, assuring 
participants’ anonymity. Informed consent to participate was also obtained.

The four consultants (reviewers) selected to review the messages were board-certified family medicine or internal 
medicine. The WhatsApp pieces of health information were collected between February and April 2021. Each message 
was independently reviewed for accuracy by two reviewers based on available scientific evidence. Any disagreement 
between the two independent reviewers was resolved by the other two reviewers (through consensus), who were blinded 
to the decision of the first reviewers. Inter-rater reliability with Kappa was not calculated. The information in each 
message was judged and classified as follows:

Credibility has four categories: Unknown source, known source —unqualified person, known source —a qualified 
person (healthcare worker), or known source —a trusted scientific body (authority). Validity (Accuracy and safety) has 
four categories: Valid—contains correct information supported by evidence; inaccurate—contains mixed information 
(correct and incorrect); invalid with no potential health risk; or Invalid with potential health risk. The categorization of 
the messages and content analysis was inspired by Park et al analysis of colorectal cancer information on Twitter and its 
credibility,17 and Biancovilli et al analysis of misinformation published in social media about coronavirus in Brazil.14

The data was entered in an excel sheet. Then were analyzed using IBM SPSS Statistics for Windows version 22.0 
(IBM Corp, Armonk, New York, USA). Descriptive statistics such as frequency, percentages, means, and standard 
deviations were used to describe the composition of the sample. Different categorical variables were compared using chi- 
square and Fisher’s exact tests as appropriate. A p-value of less than 0.05 was considered significant.

The required ethical approval was obtained from the institutional review board of KSU (IRB Research Project No.- 
E-20-5011).

Results
Among the 374 students who were invited, 282 (75.4%) agreed to participate. Sixty-three percent (63%) of the students 
who participated in this study were female. The number of reviewed messages was 326. The average number of 
messages collected per student was 1.2, as some students submitted one or two messages only.

Around 280 (86%) of the studied messages were either invalid with or without potential risk (63.2%) or inaccurate 
(22.4%), and only 14.4% were valid (Figure 1). Most of the messages (83.7%) were from unknown sources. Messages 
authored by qualified persons (5.8%) or trusted scientific sources (2.1%) represented only 8% of the total messages 
(Figure 2 and Table 1).

Two-thirds, 186 (68%) of the 237 messages authored by an unknown source, were either invalid or invalid with 
potential risk. A similar pattern was found for the 17 messages (63%) written by unqualified persons. All scientific 
authorities’ messages were valid and safe (100%). A statistically significant association was found between the 
messages’ sources’ credibility and their validity (p-value < 0.05) (Table 2).

Discussion
This study sheds light on the validity (accuracy and safety) of health information circulated on WhatsApp in Arabic 
among Saudi people. Most of the health-related messages in the current study (84%) were authored by unknown sources 
and were either inaccurate or invalid. Furthermore, 12% of them posed a potential health risk. A systematic review of 
published data found that misinformation was more popular than accurate information. The finding that most health- 
related messages were invalid and that most inaccurate information came from unqualified individuals10 was in line with 
the literature18–20 and is consistent with a recent US study that found seven out of ten articles shared on social media 
platforms pertaining to prostate cancer to be inaccurate or misleading.21 Similarly, a study from Poland showed that 40% 
of health messages were inaccurate or untrue.18
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The risks of invalid information are significant, as they may cause serious harm to patients22—for example, an 
Australian study found that 42% of patients discontinued their treatment based on advice from Social media messages.23 

Such health information sought from various sources tremendously influences not only individuals’ trust of their 
physicians’ judgment but also the medical system.

Figure 1 Distribution of messages according to their validity.

Figure 2 Distribution of messages credibility according to their sources.

Table 1 Distribution of Messages Based on Their Sources’ Credibility

Variables Frequency Percent

Unknown source 273 83.7%

Known but unqualified person 27 8.3%

Qualified person 19 5.8%

Trusted scientific 7 2.1%

Total 326 100.0%
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The low involvement of credible sources in patients’ education in social media in the current study is in line with 
another Saudi study.8 Although studies have identified an improvement in health promotion and adherence to medical 
advice after social media education,24–26 only half of persons discussed social media health information topics with their 
physicians in a US study.2

The current study found an alarming rate of invalid and inaccurate messages indicating an infodemic (epidemic of 
misinformation). It was found that false information is diffused faster and more broadly than valid information.9,27 It is 
likely that reading “exciting” or fear arousing information is more appealing to the public as reported in a Saudi study 
among physicians, the public, and the journalists.28 A study investigating the sharing of misinformation by subscribers to 
a fact-checking newsletter found that around one-quarter of the participants had shared possible fake news or mis-
information regarding COVID-19; the poor belief in science could predict this attitude.29

Finding solutions to this problem is an urgent matter. The question is, what should the healthcare authorities do to control 
the situation? Identifying and tracking inaccurate/invalid messages with potential risk is difficult.7,10 A perfect solution to this 
challenge may not exist, but achieving something better than the present is a worthy goal.30 Establishing regulations within the 
system to reduce media misinformation is a challenge for policymakers and regulators. There is a need for academic, scientific, 
and healthcare professionals to collaborate with the social media industry and consumer representatives to counter the 
negative impact of media misinformation.10 Furthermore, health practitioners have a crucial role in proactively exploring 
infodemics,31 disseminating evidence-based information29,31,32 to equip individuals with the ability to critically assess social 
media information’s credibility to enhance patients’ well-being and satisfaction and improve health outcomes.33

The Ministry of Health in Saudi Arabia exerts a commendable effort to educate and empower the public to provide 
high-quality information. More expenditure on health literacy rather than efforts to debunk pieces of misinformation on 
social media may create improvement. Scientific and medical alliances with social media companies can offer a chance to 
have advisory/think tanks (experts) who can monitor, give opinions on a given subject, and share credible health 
information.30 The content of social media educational messages should be tailored to suit the target audience, 
considering people’s values and the relevant cognitive, emotional, sociocultural, and contextual factors.28,34

Health organizations can use social media to dialogue with patient communities following the code of ethics, rather 
than using these platforms only to broadcast information.29,32 Physicians and organizations should be vigilant in 
monitoring and evaluating public health advocacy and communication on various popular social media websites.9,35 

Efforts can be directed towards the use of all applications to ensure people are directed to a reliable source, such as the 
ministry of health, WHO website, etc., when they search.36

Some developed countries have utilized various approaches to solve these issues. At a government level, a hotline can 
operate where the public and healthcare professionals report any misinformation circulating in the media. Another area 
that can be used is crowdsourcing trusted ratings for consumer evaluation.37 The direction given is limited as it offers 
a starting point; for what should be an ongoing process. It needs to be regularly revisited and updated with time in 
accordance with the changes in the information ecosystem.

Table 2 Association Between Messages Sources Credibility and Validity (Accuracy and Safety)

Variables Validity

Valid Inaccurate Invalid and Invalid With 
Potential Risk

Total (%) X2  

(P- value)

Sources 
Credibility

Unknown source 27 (9.9%) 60 (22.0%) 186 (68.1%) 273 (100%) 82.152 (0.000)*

Known but unqualified 

person

1 (3.7%) 9 (33.3%) 17 (63%) 27 (100%)

Qualified person and 

trusted scientific

19 (73.1%) 4 (15.4%) 3 (11.5%) 19 (100%)

Total (%) 47 (14.4%) 73 (22.4%) 206 (63.2%) 326 (100%)

Note: *Statistically significant (p<0.05).
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Limitations
Some participants sent only one or two messages; some were repeated or not health-related. The study examined the shared 
messages only on the WhatsApp platform. Additionally, the study involved health messages read by the relatives of students of 
one academic year in one institute without collecting their demographic characteristics. Future work should address user 
demographic features. The study results cannot be unduly generalized due to its’ limitations. Despite these limitations, the 
present study highlighted an important area of public healthcare and patient safety in the Saudi community.

Conclusion
The results of this study showed a high rate of inaccurate and invalid health-related messages on WhatsApp. Very few 
messages were authored by trusted scientific authorities or qualified health professionals. Therefore, we recommend that 
trusted scientific authorities and qualified persons post health messages on social media platforms to clarify to the public 
where to obtain accurate and valid health information. We believe this research could play an important role in promoting 
public awareness of WhatsApp health messages and providing better patient education by analyzing the source and 
credibility of real-time public information. The present study should be followed by future more representative studies 
that enable comparisons between different sociodemographic groups.
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SM, social media; KSU, King Saud University.
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