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Abstract

BACKGROUND: In the era of increasingly expanding digital ecosystem, health misinformation became highly risky,
especially the information sources which are non-evidence based. This problem is magnified due to the vulnerability
of most internet users, especially the adolescents information seekers who lack health literacy.

AIM: The aim of this study is to explore the pattern of digital health usage among medical university students and
their level of awareness towards choosing online health information (OHI).

METHODS: A cross-sectional study of 480 medical students from 1% 2" and 3" academic years, at the Faculty
of Medicine, Helwan University, between October 2019 and October 2020. Students took an online structured
questionnaire on google forms.

RESULTS: Mobile smartphones were the most widely used technological devices by participants. Almost all
participants used Internet daily 98.8%, with the highest preference to social media 72.5% and text messaging 74.8%.
Seeking health information was a common practice for personal health-related purpose of using Internet 87.1%,
despite the lack in checking the reliability of messages and quality of provider. Knowledge about advantages and
disadvantages of digital tools was also deficient among participant medical students.

CONCLUSION: Despite the high technology adoption among the university medical students, they lack the needed
knowledge and skills for proper search, choosing, and evaluation of OHI.

under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (CC BY-NC 4.0)

Background

We are living nowadays a great technological
revolution, which is highly improving all fields and
aspects of life. This is very obvious in the healthcare
discipline, where we find a great merge between digital
technologies and health. This includes many digital
care programs, which is defined as “Digital Health”.
The main goal behind integrating technologies with
healthcare systems is to leverage the efficiency of
these systems through enhancing the health service
delivery to clients, patients, and population [1], [2], [3]-
The world connectivity is increasing progressively
due the invasion of networks. Consequently, it is
very much easier to use the digital technologies
to strengthen the health systems globally [4]. In
Egypt, as reported in the “ICT Indicators Annual
Report 2014-2018”, percentage of individuals using
computers was 53.3% of total individuals, those
using cellphones was 95.7%, while 39.2% were using
smartphones. Considering the digital usage by age
group, 34% of the total internet users were in the
age group 15-24 years old. Regarding the gender
of the Internet users, percentages of the males was

higher than that of the females, 56.6% and 43.4%,
respectively [5].

The abundance of online health information
(OHI), regarding the health risks and the health-
promoting measures, is an important component
affecting the provision of online health practices [6]. The
internet allows anyone to disseminate health-related
information whether he is medically qualified or not[7]. In
the era of the increasingly expanding digital ecosystem,
health misinformation became highly risky, especially the
information sources which are non-evidence based. The
spread of the non-credible information about the different
health issues is highly threatening health outcomes [8].

This problemis magnified duetothe vulnerability
of most Internet users, especially the adolescents
information seekers who lack health literacy [9]. They
usually do not depend on quality criteria while choosing
OHI sources. The choice of some users can sometimes
be based on the design and the quality of pictures [10].
In a study aiming to understand the way used by youth
to reach health-related online information, it was stated
that youth are at risk due to the lack of the knowledge
and the skills needed to evaluate the quality of OHI and
the ability to choose the correct source [11].
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The aim of this study is to explore the pattern
of digital health usage among the medical university
students, and their level of awareness about choosing
OHI and mobile health applications.

Methods

This was a cross-sectional study conducted
over a period of 12 months, starting October 2019 to
October 2020. The study was conducted at the Faculty
of Medicine, Helwan University, and included a total of
480 medical students from 1%, 2™ and 3™ academic
years.

The sample size was calculated using Epi-info
version v5.5.2 software, with Internet usage among
youth 34% [5] and a margin of error/precision (d) no
more than 0.05. The total required sample size was
calculated to be 350. A percentage of 20% as non-
response was added to have a final sample to be
420, but the study was conducted on a sample of 480
medical students. The inclusion criteria for enrollement
were being a student in the 1%, 2™, or 3" years of Faculty
of medicine, in addition to having a digital device and
Internet access.

The link for a structured questionnaire on
google forms was disseminated to medical students
through the Faculty high administrative authority and
students’ leaders, and a total of 480 eligible responses
was received. The questionnaire included two
sections. The first section included socio-demographic
characteristics gender, age, nationality, and questions
about mother’s and father’s education which were
adapted from a validated questionnaire [12]. The
second section included questions about digital usage
pattern and awareness, which were based on themes
identified during literature review and validated
through the use of pretested questionnaires and by
experts’ opinion due to absence of previous validated
tools. Reliability was checked by Cronbach’s alpha test
using Statistical Package for Social Sciences (SPSS)
with value of 0.76. Questions that increased alpha
if deleted, were checked and reformulated to yield
Cronbach’s alpha test value of 0.82. Pattern of digital
usage included: type of technology used frequently
(mobile phones, desktops, or laptops); mobile phone
type (smart or feature phone); frequency of Internet
usage (daily, weekly or monthly); personal health-
related purpose of Internet usage (seeking health
information, for health consultation or for reading
others’ health experiences); preferred type of digital
messages (text, images, videos or live. Awareness
about digital usage included: checking the reliability
of digital messages; checking the qualification of
the provider; and knowledge about advantages and
disadvantages of using digital tools [13]. Prior to the

study, a pilot was conducted involving 20 students (not
included in the worked upon sample) to test the clarity
of the questions and to estimate time needed.

Data preparation included data cleaning,
duplicates removal, and checking participants’ eligibility.
Coded data were entered into SPSS version 23 to be
analyzed. Quantitative variables were summarized
using mean, median, and standard deviation.
Qualitative variables were summarized using frequency
and percentage.

Ethical consideration

Approval of the institutional review board
at Kasralainy Faculty of Medicine, Cairo University
was a prior step before starting the study (MD-58-
2019). Participants indicated consent to participate at
the beginning of the questionnaire after reading a full
description about the study. Clicking on a “l agree”
button was required to commence the questionnaire.
Participation in the study was voluntary and students
had the full freedom whether to join or to withdraw from
the study at any time. Students were assured that the
collected data was of high confidentiality and anonymity.
As an incentive, all participants received a certificate of
participation at the end of the study.

Results

The study included a group of 480 medical
students in the 1%, 2", and 3" academic years, whose
mean age * SD (19.7 £ 1.3). The gender was almost
equally distributed with males equal (236, 49.2%) while
females were (244, 50.8%). Almost half of the students’
fathers (234, 48.8%) and mothers (250, 52.1%)
were university graduates, while the least percent
were illiterate (28, 5.8% and 31, 6.5%, respectively)
(Table 1).

Table 1: Socio-demographic Characteristics of Participant
Students (n = 480)

Characteristics Mean SD Median Interquartile range
(25m_75m)
Age 19.7 1.3 20 (19-20)
Gender Male 236 49.2
Female 244 50.8
Nationality* Egyptian 423 88.7
Non-Egyptian 54 1.3
Father’s Education llliterate 28 5.8
School 36 7.5
Institute 33 6.9
University 234 48.8
Masters 81 16.9
PhD 68 14.2
Mother’s Education llliterate 31 6.5
School 57 11.9
Institute 54 1.3
University 250 52.1
Masters 50 10.4
PhD 38 7.9

Table 2 describes the digital usage pattern
among student participants, it was obvious that mobile
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Table 2: Digital Usage Pattern among Participant Students
(n = 480)

Table 3: Awareness about choosing OHI among participant
students (n = 480)

Pattern of digital usage No. % Awareness about choosing OHI No. %
Frequently used technological devices Checking the reliability of received messages

Mobile phone 422 87.9 Always 218 454

Laptop 54 1.3 Sometimes 220 45.8

Desktop 4 0.8 Never 42 8.8
Mobile phone type Checking the qualifications of the provider

Smart phone 473 98.5 Yes 186 38.8

Feature phone 7 1.5 No 294 61.3
Rate of internet usage Know the advantages of digital tools

Daily 474 98.8 Yes 113 235

Weekly 3 0.6 No 175 36.5

Monthly 3 0.6 Not Sure 192 40
Type of preferred digital media Know the disadvantages of digital tools

Applications 51 10.6 Yes 94 19.6

Websites 81 16.9 No 205 427

Social Media 348 725 Not sure 181 37.7
Type of preferred digital messages™ OHI: Online health information.

Text 359 74.8

Images 208 43.3 . .

Videos 205 427 61.3%). The majority of the students were either not

Live 78 16.3

*Total may count to >100% due to multiple responses given by participant students.

phones — especially smartphones - were the most
frequently used technological devices by participants
(422, 87.9%) as compared to laptops (54, 11.3%)
and desktops, which were the least frequently used
(4, 0.8%). Almost all participants used Internet daily
(474, 98.8%), chose social media to be their preferable
type of digital media (348, 72.5%) over other types
including websites (81, 16.9%) and mobile applications
(51, 10.6%). Text messaging was widely preferred
(74.8%) as compared to image and video messages
(43.3% and 42.7%), respectively, while the live digital
messages were the least preferred (16.3%).

Seeking health information was the most
common personal health-related purpose for using
Internet (87.1%), reading others’ health experiences
was a frequent health-related purpose for about
half of the students (49.4%), while about quarter of
participants used the Internet for health consultation
(23.8%) (Figure 1).

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0 23.8

20.0
10.0
0.0

Seek Health Information Reading Others' Health
Experiences

87.1

Health Consultation

Figure 1: Health-Related Purposes for Using Internet among
Participant Students (n = 480)*. *Total may count to more than 100%
due to multiple responses given by participant students

Table 3 showed that about half of the
participants (218, 45.4%) mentioned that they
always check the reliability of the digital messages
they receive, almost the same percent mentioned
that they sometimes check it (220, 45.8%). Most of
the participants reported that they do not check the
qualifications of the digital message provider (294,

sure or know nothing about the advantages of digital
tools (192, 40%) and (175, 36.5%) respectively. The
same was found regarding the disadvantages of digital
tools, where the majority either did not know or not sure
about those disadvantages (205, 42.7%) and (181,
37.7%) respectively. Aimost one-fifth of the participants
expressed their knowledge about the advantages and
the disadvantages of the digital tools (113, 23.5%) and
(94, 19.6%), respectively.

Discussion

The participants’ mean age + SD was found to
be (19.7 £ 1.3), which is almost the same age range of
university students that is usually at higher exposure to
more challenges than any other age group. During this
stage (18-21 years old), youth acquire a lot of behaviors
and habits which might have a great impact on their
health and make them highly vulnerable group usually at
risk of unhealthy behaviors’ adoption, especially those
related to lifestyle as stated by Schmidt [14]. Almost
half of the students’ fathers and mothers were institute
and university graduates, while the least percent were
school and less, which suggested high education
level, and consequently a high socioeconomic level.
The current study findings are consistent with the
findings of the previous study which suggested that
lifestyle behaviors such as physical activity and dietary
habits can be partially predicted by parents’ education
level [14].

Regarding the digital usage pattern among
student participants, it was obvious that mobile phones
were the most frequently used technological devices
by participants (422, 87.9%). This finding is not
surprising due to the increase in the global and local
rate of mobile phones ownership and usage. It also
agrees with the “ICT Indicators Annual Report 2014—
2018”, where the reported percentage of individuals
using cellphones was 95.7% [15]. Percentage of
those using smartphones according to the “ICT
Indicators Annual Report 2014-2018”, was very much
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less than the current study findings (98.5%). This can
be explained by the sociodemographic characteristics
of the study participants, being of certain age group
and of certain socioeconomic level. The majority of
participants chose social media to be their preferable
type of digital media (348, 72.5%), over other types
including websites and mobile applications. This
percentage matches the percentages of individuals
using social networks (78.3%) [15]. Participants have
reported using different types of digital messages,
with highest preference of text messages (74.8%).
This goes with the work done by Nguyen et al. whose
findings revealed that 76.0% of study participants
preferred to use text messages in their study to
investigate the underlying mechanisms of mode
tailoring effects on website attitude and information
recall [16]. This finding uncovers the importance of
text messaging as a tool of health education and
communication being easier and less time and
Internet consuming.

Participant students showed variation in
their health-related purposes they might have during
using the Internet. Seeking health information was
found to be the most frequent health-related purpose
(87.1%) which is very much higher than the reported
percentages of seeking health information among
Internet users (33%) according to the Ministry of
Communication and Information Technology (2014-
2018) [15]. This wide gap might be related to sampling
differences. However, the study result is much
closer to a finding of another study done in Kuwait,
where 62.9% of the participants used the Internet for
seeking health information [17]. This might be due to
the participants’ medical background, being medical
students who are expected to be very much concerned
with health information.

Different concerns and challenges related to
quality of digital health information were identified in
a study done by Skinner et al. Their study aimed at
describing adolescents’ usage of technology for their
health information needs [18]. OHI seekers tended
to use their subjective characteristics and ways of
information evaluation rather than relying on clear
reliability and accuracy criteria to decide whether
online information source is credible or not. The issue
of what is called “Confirmation Bias” is also present
widely and facilitated by the process of OHI seeking.
Confirmation bias occurs when people choose the
type of information, which matches their already
existing beliefs and is consistent with their culture and
backgrounds. They mostly neglect information that is
not agreeing with their ideas and traditions. This might
happen through “selective exposure” which is obvious
at the start of their exposure to the information. They
actually might be exposed to a list of results through
the search engine but they prefer clicking the ones
matching their beliefs. Moreover, when they come to
the stage of judging and evaluating, they are subjected

to another type of bias which is the “biased evaluation”
as they consider the information that matches their
backgrounds as the more accurate and correct ones.
This was investigated in a recent study conducted by
Meppelink et al., where they stated that confirmation
bias is important in the context of OHI to help people
choose the information they seek on the Internet,
or else such bias may affect their decision-making
process [19].

A series of studies explored the quality of
digital health information, among which a study by
Albrecht et al., who investigated the perception of
medical students to quality principles of health mobile
applications as a step for their usage decisions. Their
study showed that students were unable to identify the
necessary quality information [13]. The current study
findings about the ability of participants to identify
digital tools quality principles including checking the
reliability of the digital messages and the qualifications
of the digital health messages provider have indicated
that although university students are good at using
technology, yet they lack the skills which enable them
to proper search and evaluate digital information. This
is in line with the work of other studies as stated by
Lee et al. to assess the prevalence of misinformation
exposure and beliefs. The study was concerned with
misinformation exposure and its association with
defective knowledge and fewer adoption of preventive
practices [20].

Another important finding about students’
awareness of the advantages and disadvantages of
using digital tools, which showed low level of knowledge.
This gives insight about the students’ need for guidance
and support to be more competent at using digital tools
in a way that ensures their getting the most benefit, and
at the same time being protected from any harm they
may be subjected to.

Conclusion

Medical students are frequent Internet users
with more preferences towards mobile smartphones,
social media, and text messaging. Seeking health
information is their main health-related Internet purpose.
However, they lack the needed knowledge and skills for
proper search and evaluation of OHI.

Recommendation

Effort should be directed to university students
as regards providing them with the required knowledge
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and skills aiming at improving their digital awareness
and practices.

Study Limitations

The current study findings were subjected to
some limitations. Collection of data depended on the
students’ questionnaire, which might be affected by
recall bias. Choosing medical students, although it
was meant to be a previledge because they are the
future healthcare providers who can communicate their
knowledge to their patients, it was actually another
bias due to the challenge in separating their medical
background from their health information Internet
activities. In order to overcome this limitation students
of early years in faculty of medicine were chosen and
questions were directed to ask about personal health-
related information.

References

1. Bhavnani SP, Narula J, Sengupta PP. Mobile technology and
the digitization of healthcare. Eur Heart J. 2016;37(18):1428-38.
https://doi.org/10.1093/eurheartj/ehv770

PMid:26873093

2. O’Donoghue J, Majeed A, Carroll C, Gallagher J, Wark PA,
O’Connor S, et al. Protocol for a systematic review and
qualitative synthesis of information quality frameworks
in eHealth. BMJ Open. 2019;9(3):e024722. https://doi.
org/10.1136/bmjopen-2018-024722

PMid:30842114

3. Chen CE, Harrington RA, Desai SA, Mahaffey KW, Turakhia MP.
Characteristics of digital health studies registered in clinicaltrials.
gov. JAMA Internal Med. 2019;179(6):838-40. https:/doi.
org/10.1001/jamainternmed.2018.7235

PMid:30801617

4. United Nations Children’s Fund. The UNICEF Health Systems
Strengthening Approach: A Synopsis. United Nations Children’s
Fund; 2018. Available from: http://www.unicef.org/health/files/
HSS_Approach_Synopsis_Final_10Mar16.pdf. [Last accessed
on 2018 Aug 17]. https://doi.org/10.4135/9781412963855.
n1197

5.  Ministry of Communication and Information Technology
Statistical Profile. Measuring the Digital Society in Egypt:
Internet at a Glance Statistical Profile 2015. India: Ministry of
Communication and Information Technology Statistical Profile;
2015.

6. Jacobs W, Amuta AO, Jeon KC. Health information seeking
in the digital age: An analysis of health information seeking
behavior among US adults. Cogent Soc Sci. 2017;3:1302785.
https://doi.org/10.1080/23311886.2017.1302785

7. Meppelink CS, Smit EG, Diviani N, Van Weert JC. Health
literacy and online health information processing: Unraveling the
underlying mechanisms. J Health Commun. 2016;21(2):109-20.
https://doi.org/10.1080/10810730.2016.1193920
PMid:27668318

8. Keselman A, Arnott Smith C, Murcko AC, Kaufman DR.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Evaluating the quality of health information in a changing digital
ecosystem. J Med Internet Res. 2019;21(2):e11129. https://doi.
org/10.2196/11129

PMid:30735144

Subramaniam M, St Jean B, Taylor NG, Kodama C, Follman R,
Casciotti D. Bit by bit: Using design-based research to
improve the health literacy of adolescents. JMIR Res Protoc.
2015;4(2):e62. https://doi.org/10.2196/resprot.4058

PMid:26025101

Diviani N, van den Putte B, Meppelink CS, van Weert JC.
Exploring the role of health literacy in the evaluation of online
health information: Insights from a mixed-methods study. Patient
Educ Couns. 2016;99(6):1017-25. https://doi.org/10.1016/].
pec.2016.01.007

PMid:26817407

St. Jean B, Subramaniam M, Taylor NG, Follman R, Kodama C,
Casciotti D. The influence of positive hypothesis testing
on youths’ online health-related information seeking. New
Library World. 2015;116(3-4):136-54. https://doi.org/10.1108/
nlw-07-2014-0084

Amin TT, Kaliyadan F, Al Qattan EA, Al Majed MH, Al
Khanjaf HS, Mirza M. Knowledge, attitudes, and barriers
related to participation of medical students in research in three
Arab Universities. Educ Med J. 2012;4(1):47-55. https://doi.
org/10.5959/eimj.v4i1.7

Albrecht UV, Malinka C, Long S, Raupach T, HasenfulR G,
von Jan U. Quality principles of app description texts and
their significance in deciding to use health apps as assessed
by medical students: Survey study. JMIR Mhealth Uhealth.
2019;7(2):e13375 https://doi.org/10.2196/13375

PMid:30810534

Schmidt M. Predictors of self-rated health and lifestyle
behaviours in Swedish university students. Glob J Health Sci.
2012;4(4):1-14. https://doi.org/10.5539/gjhs.v4n4p1

PMid:22980336

Ministry of Communication and Information Technology.
ICT Indicators Annual Report 2014-2018. India: Ministry of
Communication and Information Technology; 2018.

Nguyen MH, Bol N, Lustria ML. Perceived active control over
online health information: Underlying mechanisms of mode
tailoring effects on website attitude and information recall.
J Health Commun. 2020;25(4):271-82. https://doi.org/10.1080/
10810730.2020.1743797

Alkhatlan HM, Rahman KF, Aljazzaf BH. Factors affecting
seeking health-related information through the internet among
patients in Kuwait. Alex J Med. 2018;54(4):331-6. https://doi.
org/10.1016/j.ajme.2017.05.008

Skinner H, Biscope S, Poland B, Goldberg E. How adolescents
use technology for health information: Implications for health
professionals from focus group studies. J Med Internet Res.
2003;5(4):e32. https://doi.org/10.2196/jmir.5.4.e32
PMid:14713660

Meppelink CS, Smit EG, Fransen ML, Diviani N. | was right about
vaccination”: Confirmation bias and health literacy in online
health information seeking. J Health Commun. 2019;24(2):129-
40. https://doi.org/10.1080/10810730.2019.1583701
PMid:30895889

Lee JJ, Kang KA, Wang MP, Zhao SZ, Wong JYH, O’Connor S,
et al. Associations between COVID-19 misinformation
exposure and belief with COVID-19 knowledge and preventive
behaviors: Cross-sectional online study. J Med Internet Res.
2020;22(11):e22205. https://doi.org/10.2196/22205

PMid:33048825

Open Access Maced J Med Sci. 2021 Sep 09; 9(E):867-871.

871



