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Abstract

Background: Increased access to the internet has facilitated widespread availability of health information. Thus, electronic
health (eHealth) literacy—the ahility to seek, find, understand, and appraise health information from electronic resources and
apply that knowledge in making a health-related decision—is acrucial skill. Despite the increasing use of the internet as a source
of health information in developing countries, only a few studies have examined the eHealth literacy of young adults, who
frequently use the internet to access health information in these developing countries.

Objective: Theaim of this study was to assess the patterns of internet use and eHealth literacy levels among university students
pursuing a non-health-related degree in Pakistan. We also examined the association of the eHealth literacy levels of these young
adults with their physical activity levels and dietary supplement intake.

Methods: Studentsfrom 2 leading engineering universitiesin Pakistan were invited to participate in across-sectional anonymous
web-based survey in order to collect dataon their internet use, eHealth literacy, and dietary supplement intake. Of the 900 eligible
university students who were invited to participate, 505 (56.1%) students who completed the questionnaire were included in the
analysis. The findings were converted to median values and frequency analyses were performed. The associations between the
variables were determined using the chi-sguare test; P<.05 was considered significant.

Results: In this study, the median eHealth literacy scale (EHEALS) score was 29, which did not vary across gender. The most
common type of health-related information that was searched by the participantswas that related to maintaining ahealthy lifestyle
(305/505, 60.4%). Participants with high eHEALS scores were those who used the internet frequently for finding people with
similar health issues (P<.001). The use of specific social media platforms was not associated with the perceived eHedlth literacy
levels. Neither the frequency of physical activity nor the dietary supplement use was associated with the eHealth literacy of the
participants.

Conclusions: University students in non-health-related disciplines in Pakistan expressed high confidence in their skillsto find
health-related information on the internet, as indicated by the aggregate eHEALS scores. However, the findings of our study
show that the perceived eHealth literacy was not associated with health behaviors such as physical activity and dietary supplement
intake. Further research is necessary to investigate the extent to which eHealth literacy can be considered as a panaceafor solving
public health challenges in developing countries.

(J Med Internet Res 2020;22(6):€17014) doi: 10.2196/17014
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Introduction

The role of internet and smartphone ubiquity in health care
improvement, particularly in aresource-constrained developing
world, has gained global interest in the past decade [1]. Under
the umbrellaterms of electronic health (eHealth) and mHealth,
researchers have investigated possible ways in which the
proliferation of smartphone devices and internet platforms can
be used to improve health education and health outcomesin the
developing world [2].

In developed countries such as the United States and Japan,
more than 70% of the popul ation has reported the use of internet
as the primary source of information, especially for self-care
management; similarly, in developing countries, the use of
internet for accessing health information has been rapidly
increasing [3,4]. This trend is not surprising, considering the
tech savviness of young adults and the easy accessibility to the
internet. However, these web-based health interventions or
programs cannot be executed astechnical programsin avacuum,
ignoring the complex contexts in which they are implemented
[5]. Therefore, in digital heath literacy, it is important that
consumer-focused electronic resources are designed such that
they arealigned with theliteracy levels of theintended audience.
eHealth literacy isidentified asan important skill set for eHealth
users, and it refers to the ability of an individual to seek, find,
understand, and appraise health information from electronic
resources and apply such knowledge to addressing or solving
a health problem [6]. The eHealth literacy scale consists of
several levels, which show the set of skillsthat are required to
effectively engage the use of information technology for
improving health. The lower levels of the scale comprise
operational and navigational skills, while the higher levels
requirethe ability to choose and critically evaluate the available
information [7]. eHealth literacy can help devel oping countries
access web-based health information resources effectively.
Studies examining eHealth literacy [4,8-11] have largely been
performed in developed countries such as the United States,
Finland, China, and Japan—with particular emphasis on young
adults and college students. However, only a few studies have
identified an association between eHealth literacy and health
behaviors, while even fewer studies have examined the
association between eHealth literacy and the health behaviors
of young adults in devel oping countries [12].

Despite the increasing use of the internet as a source of health
information in developing countries, eHealth literacy is an
unexplored entity, which has been created and refined by the
developed world [13]. While technology-based health
information is being proposed as the solution to elevate the
health literacy levels of the Pakistani population [14], there is
very limited investigation of the eHealth literacy of the health
seekers—with focus only on those seeking health-related
education [15]. Thelatest National Human Devel opment Report
of Pakistan [16] highlighted that only little is known about the
health literacy and the health behaviors of Pakistani
youths—especially among those who are well-educated and
frequent users of the internet.
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Therefore, in this study, we aimed to examine the association
between the patterns of internet use for seeking health
information and the eHealth literacy of university studentsin
Pakistan. Further, we investigated the possible association of
eHealth literacy with the health behaviors (physical exercise
and dietary supplement intake) of these university students.

Methods

Participants

Eligible participants in this study were Pakistani university
students aged 18 years or above and they were enrolled in an
undergraduate or apostgraduate course primarily in any degree
other than in medical or hedth sciences. The convenience
sample of the participants was approached using the university
group email lists (N=900) of 2 leading engineering universities
in Pakistan by one of the investigators (AB). Participants were
expected to have adequate computer skills as they studied in
engineering  universities with  sophisticated technical
infrastructure.

M easurements

A quantitative cross-sectional design was used to conduct this
research. Students enrolled in the universities had to meet the
English language requirements prior to admission, as the mode
of instruction in the anonymous web-based survey was English.
Therefore, all the participants had to comprehend and answer
the questions in English. The survey instrument was devel oped
based on a review of previous studies consisting of validated
items [8,17,18]. The questionnaire consisted of the following
key items.

1. Demographic data and patterns of internet use: This item
consisted of questions on participant age, gender, and
education level. Theinternet use patterns were explored by
asking questions on the frequency of internet use for
browsing health information and common health-related
topics. These questions were designed on the basis of
previous studies exploring the patterns and reasons for
seeking web-based health information [17]. Finaly,
participants rated their frequency of using Google and other
social media platforms as a venue for seeking health
information on ascale of 1 to 5 (1=Never, 5=Very Often).
The participantsrated the following social mediaplatforms:
Google, WhatsApp, Twitter, Snapchat, Instagram, and
Facebook [8].

2. Perceived eHedlth literacy: eHealth literacy was measured
using the English version of the eHealth literacy scale
(eHEALYS) [18], which is an 8-item instrument measured
on a 5-point Likert-type scale ranging from 1 (strongly
disagree) to 5 (strongly agree). TheeHEAL S scoresranged
from 8'to 40, wherein a high scoreindicates high perceived
eHealth literacy and a low score indicates low perceived
eHealth literacy.

3. Health behaviors: Physical activity was assessed through
guestions on the weekly frequency of moderate physical
activity. Supplement intake was assessed through questions
on the use of dietary supplements. For those who used
dietary supplements, further information was requested on
the type of supplement used.
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Theethical approval for this study was obtained from the Human
Research Ethics Committee (Approval number: 1700000897)
of Queensland University of Technology. This study has been
reported in accordance with the Checklist for Reporting the
Results of Internet E-Surveys[19].

Survey Validation and Administration

A pilot test of the survey was completed with a sample of 14
undergraduate university studentsin Pakistan to ensure that the
target audience understood the meaning of each question and
response. The pilot feedback was used to edit the survey
accordingly. The revised survey was administered using the
web-based Key Survey tool. We believed that a web-based
survey would be appropriate for this study because responders
to such surveys can use the computer and internet effectively.
The identified eligible participants were sent the link to the
web-based survey via their university group email and 1
reminder was sent to give them the opportunity to complete the
survey if they had not already done so. The participationin this
survey was voluntary and no incentives were offered for
participation. The survey remained open for 6 weeks (December
2017 to January 2018).

Data Analysis

A datamatrix was produced from the compl eted questionnaires
by using SAS 9.4 for Windows (SAS Ingtitute Inc). Qualitative
variables were expressed as numbers and percentages. The
percentages were calcul ated based on the valid cases only. The
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chi-square test was performed to determine the association
between the variables. P<.05 was considered significant. The
total scores of the eHEAL S were summed to arange from 8 to
40, with high scores representing high self-perceived eHealth
literacy. We divided the eHEALS score into one of the 2
categories (high or low) relative to the median group value
(median 29, IQR 26-32); we did thisin accordance to that done
in previous studies [4,8] that used eHEALS to anayze the
associations between the frequency of seeking health
information, eHealth literacy, and health behaviors.

Results

Participants Demographic Data and I nternet Use
Patterns

Of the 900 eligible studentsinvited to participate, 559 (62.1%)
studentslogged onto the web-based questionnaire platform and
505 (56.1%) students completed the questionnaire by providing
al the demographic information; thus, 505 students were
included in the final analysis (Table 1). Of these 505 students,
211 (41.8%) students were females, 88.1% (445/505) of the
participants were younger than 25 years and 85.3% (431/505)
of them were pursuing an undergraduate degree. We found that
79.6% (402/505) of the participants were identified as frequent
users of the internet (almost every day); 11.1% (56/505) of the
participants reported using the internet for searching
health-related information almost every day, while 46.1%
(233/505) used it once aweek or more.

Table 1. Demographic data and internet use patterns of the participants (n=505).

Demographic data and frequency of internet use

Value, n (%)

Age (years)
16-25
26-30
30+
Gender
Male
Female
Education level
Undergraduate degree
Postgraduate
Frequency of internet use
Almost everyday
Severa days aweek (=1 day)
Less than once aweek or never
Frequency of internet use for health-related information
Almost everyday
Severa days aweek (=1 day)

L ess than once aweek or never

445 (88.1)
38(7.5)
22(4.2)

294 (58.2)
211 (41.8)

431 (85.3)
74 (14.6)

402 (79.6)
88 (17.5)
15 (3.0)

56 (11.1)
233 (46.1)
216 (42.7)

http://www.jmir.org/2020/6/€17014/

JMed Internet Res 2020 | vol. 22 | iss. 6| e17014 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Internet Use Patternsand eHealth Literacy

With regard to eHealth literacy, only 399 participants who used
theinternet for finding health-related information answered the
8 standard eHEAL S questions. The median eHEAL S score was
29 and this value did not vary with gender or the education
level. Based on the eHEAL S score, the participantswere divided
into 2 groups: the first group had scores higher than the median
eHEALS score (191/399, 47.8%) while the second group had
scores |ower than the median eHEAL S score (208/399, 52.1%).
The most common type of health-related information searched
by the participants (305/505, 60.4%) wasthat related to healthy
lifestyle (weight, exercise, etc)—thiswas common among both
high and low eHealth literacy groups. However, those with high
perceived eHealth literacy reported that they used the internet
over the last 12 months more often for finding people with
similar health issues (P<.001) (Table 2). Google was the most
widely used search engine. Of the 401 participantswho reported
frequent use of Google, 365 (91.0%) used Google to obtain
health-related information. With regard to other socia media
platforms, 64.0% (199/311) of the participants who used
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Facebook, 59.6% (171/287) of the participants who used
Wikipedia, and 15.0% (40/265) of the participants who used
Twitter reported that they used these platformsto obtain or share
health-related information. The use of any of these specific
social media platforms was not associated with the perceived
eHealth literacy.

Health Behaviorsand eHealth Literacy

Overall, 25.9% (119/459) of the participants reported engaging
in moderate physical activity morethan fivetimesaweek, while
23.5% (108/459) of the participants engaged in moderate
physical activity less than once aweek. The perceived level of
eHealth literacy was not associated with the reported levels of
physical activity (Table 3). Someform of supplement wastaken
by 48.7% (220/452) of the participants. Vitamin D supplements
werereported asthe most commonly used supplement (177/413,
42.9%). Dietary supplement use was significantly associated
with gender (P=.002), with females more likely to use
supplements as compared to males. The perceived level of
eHealth literacy was not associ ated with the reported supplement
use patterns (Table 3).

JMed Internet Res 2020 | vol. 22 | iss. 6 | €17014 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Tarig et d

Table 2. Association between internet use patterns and eHealth literacy (n=399).

Internet use patterns and eHealth literacy Value, n (%) P vaue
eHEALS? Low eHEALSHigh
Freguency of internet use for health-related information .02
Severa days aweek or more 62 (44.3) 78 (55.7)
Once aweek or less 146 (56.4) 113 (43.6)

Types of health-related information searched on theinternet

Healthy lifestyle 149 (50.7) 145 (49.3) 33
Medication 69 (52.3) 63 (47.7) 97
About a particular disease 84 (51.5) 79 (48.5) .84
Find a care provider or hospital 26 (52.0) 24 (48.0) .98
Peer support forums/other 12 (26.7) 29 (73.3) .004
Freguency of using internet over thelast 12 monthsfor finding people with similar health issues <.001

Often 43(20.7) 76 (39.8)

Rarely (less than once a month) 124 (59.7) 93 (48.7)

Never 41 (19.7) 22 (11.5)

Social media platforms used to obtain/share health information or discuss health problems

Google 91
No 17 (51.5) 16 (48.5)
Yes 187 (52.5) 169 (47.5)

Facebook 15
No 57 (53.8) 49 (46.2)
Yes 87 (45.1) 106 (54.9)

Twitter 74
No 106 (49.1) 110 (50.9)
Yes 18 (46.2) 21(53.8)

Wikipedia 54
No 57 (51.4) 54 (48.6)
Yes 79 (47.6) 87 (52.4)

WhatsApp .60
No 81 (50.6) 79 (49.4)
Yes 56 (47.5) 62 (52.5)

Others (eg, Reddit) 51
No 63 (50.8) 61 (49.2)
Yes 25 (45.5) 30 (54.5)

%eHEALS: eHealth literacy scale.
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Table 3. Association between eHealth literacy and health behaviors.
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Health behaviors Value, n (%) P value
eHEALS? Low eHEALSHigh

Freguency of moder ate physical activity (30-min activity) .85
More than 5 times a week 54 (52.9) 48 (47.1)
1-4 times a week 91 (49.7) 92 (50.3)
L ess than once a week 46 (52.3) 42 (47.7)

Dietary supplement intake (Vitamin D and others) .25
No 99 (54.4) 83 (45.6)
Yes 93 (48.4) 99 (51.6)

Types of supplements
Vitamin D 74 (47.1) 83(52.9) 14
Calcium 26 (59.1) 18 (40.9) 33
Vitamin C 25 (62.5) 15 (37.5) A7
Vitamin B complex 12 (48.0) 13 (52.0) .67
Iron 21 (63.6) 12 (36.4) A7
Minera supplements (zinc, magnesium, etc) 11 (52.4) 10 (47.6) .98
Multivitamins (not containing vitamin D) 8(42.1) 11 (57.9) .37

%HEALS: eHedlth literacy scale.

Discussion

To our knowledge, this study is one of the very few studiesthat
have examined the eHealth literacy levels among young adults
in developing countries and the association of eHealth literacy
withinternet use patterns and health behaviors. After controlling
for the sociodemographic variables, we found that eHealth
literacy was not associated with health behaviors such as
physical activity and dietary supplement intake. Although there
is evidence that eHEAL S may consist of severa subscales, we
analyzed the eHEALS as a unidimensional factor, following
Hyde'srecommendation [20]. Therefore, our analysisconsiders
the full eHEALS, which also alows us to compare our results
with those of other studies[8].

Our population consisted of university students pursuing an
engineering degree in Pakistan; the median eHEALS score in
our study was similar to that reported among young adults
seeking a health-related degree in Pakistan [15]. Further, the
median eHEALS score in this study was comparable to that
reported previously in an adult population in the United States
(mean eHEAL S score, 29.0), dightly higher than that reported
in the adult populations of Korea, Iran, and Kuwait (mean
eHEAL S scores, 28.0, 28.2, and 28.6, respectively), and much
higher than that reported in an adult population in Japan (mean
eHEALS score, 23.4) [4,8-10]. Similar to that reported in
previous studies, most sociodemographic variables (eg, gender,
age) examined in this study were not significant predictors of
eHeadlth literacy [4,8-10]. As reported previously [4,10], it is
possiblethat the geographical location and cultural and language
barriers could affect the eHEALS scores because of limited
availability of health-related information in languages other
than English. Thismay not bethe casefor the populationinthis

http://www.jmir.org/2020/6/€17014/

study as English is the official medium of instruction in the
Pakistani university educational system and participantsin this
study are frequent users of the internet.

Unlikethefindings of recent studiesfrom the United States and
Japan [4,21] that showed a significant association between
eHEALS scores in young adults and health behaviors such as
exercise, we found no association between eHEAL S scoresand
the reported physical activity levels. In Pakistan, very few
studies haveinvestigated how digital health literacy canimprove
health behaviors. In 2018, Saeed et a [22] evaluated the digital
health literacy of patients with type 2 diabetes (N=204) in
Lahore, Pakistan, and they reported that patients with high
socioeconomic status agreed that access to digital medical
content via smartphones and tabl ets hel ped them improve their
health. However, only the use of internet and the high eHealth
literacy levels among educated young adults cannot translate
into health behavior improvements (eg, increase in the physical
activity levels) if the communities that they live in lack the
needed infrastructure to facilitate the required physical activity
programs. It isimportant to note that devel oping countries such
as Pakistan—unlike Japan and the United States—lack culturally
suitable infrastructure (eg, safe outdoor facilities for young
women) and civic amenities such as playgrounds, parks, and
gyms (even within universities) [23,24]. The lack of such
facilities inhibits the realization of positive health behaviors
and encourages indoor sedentary lifestyles[16].

We al so found that there was no significant association (P=.25)
between eHealth literacy and dietary supplement intake. Recent
studies from developed countries have reported internet as the
primary source of information to inform attitudes toward the
use of dietary supplements among young adults[25,26]. Recent
evidences have shown that eHealth literacy influences the food
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choices of adolescents [27]. In the last few years, Pakistan has
witnessed a rise in the demand for nutraceuticals;, dietary
supplements attained a compound annual growth rate of 14%
in 2016 [28]. These nutraceuticals are mostly used by the
educated population [29]. In light of these interesting
preliminary trends, future research should focus on the effects
of the patterns of internet searches and social behaviors on
supplement intake. The aspects around eHealth literacy and its
association with health behaviors such as dietary supplement
use have not been reported in any developing country to date,
to the best of our knowledge. This study presents a valuable
contribution to establish evidence, in particular, for a country
facing pressures to improve health literacy and public health
outcomes.

This study has several limitations. First, the participants were
recruited from a convenience sample of university studentsin
Pakistan; thus, the rel ationshi ps assessed may have been biased
because of the potentialy non-representative nature of this
sample. However, this approach was viable becauseit provided
us with a sizable sample in a reasonable amount of time for a
population wherein such investigations have not been performed
previously. Our study presents the needed ground to build on
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future studies that explore the eHealth literacy of broad
population groups so that the findings can be applied to other
developing countries. Second, as in previous studies, health
behavior and eHealth literacy were examined using a
salf-admini stered questionnaire. Thus, inaccuraciesin estimating
the health behavior and eHealth literacy level were unavoidable,
and data of some of the participants were missing. In addition,
we did not investigate the specific health status of the
participants or whether they were searching for health-related
information for another family member. Moreover, this study
was limited to only examining supplement use as a dietary
behavior. Future studies should explore additional dietary
behaviors (eg, nutritional intake, smoking) and the context for
using the internet for health-related information. Our findings
revealed high eHEAL S scores among the participants. Thishigh
confidence shown by the university students presents a myriad
of opportunities to better engage people digitaly and
conveniently. Asinternet is being increasingly used as a source
of health information, further research is needed to identify the
mechanisms linking eHealth literacy with health behaviors
toward designing contextually effective strategiesfor improving
self-care in developing countries.

Acknowledgments

Thisresearch was financially supported by Queensland University of Technology Early Career and Research Devel opment grant.
We thank the administration staff in the participating universities for their assistance in questionnaire distribution and collection

throughout the study period.

Authors Contributions

AT and SK conceived and designed this study. AB and AT conducted the data collection. All authors contributed to the analysis
and interpretation of data. AT wrote this manuscript with al co-authors commenting on the drafts of the paper. All authors gave

their approval for the final version to be published.

Conflictsof Interest
None declared.

References

1. LewisT, Synowiec C, Lagomarsino G, Schweitzer J. E-health in low- and middle-income countries: findings from the
Center for Health Market Innovations. Bull World Health Organ 2012 May 1;90(5):332-340 [FREE Full text] [doi:

10.2471/BLT.11.099820] [Medline: 22589566]

2. Gurman TA, Rubin SE, Roess AA. Effectiveness of mHealth behavior change communication interventions in developing
countries: asystematic review of the literature. J Health Commun 2012;17 Suppl 1:82-104. [doi:

10.1080/10810730.2011.649160] [Medline: 22548603]

3.  Fox S, Duggan M. Pew Research Center - Internet & Technology. 2013. Information Triage URL: https.//www.
pewresearch.org/internet/2013/01/15/information-triage/ [accessed 2020-05-14]

4.  Mitsutake S, Shibata A, Ishii K, Oka K. Associations of eHealth Literacy With Health Behavior Among Adult Internet
Users. JMed Internet Res 2016 Jul;18(7):€192 [FREE Full text] [doi: 10.2196/jmir.5413] [Medline: 27432783]

5. Tariq A, Durrani S. One size does not fit all: The importance of contextually sensitive mHealth strategies for frontline
female health workers. In: mHealth Innovation in Asia. Dordrecht (NL): Springer; 2017:7-29.
6. Norman CD, Skinner HA. eHealth Literacy: Essential Skillsfor Consumer Health in a Networked World. J Med Internet

Res 2006 Jun 16;8(2):€9. [doi: 10.2196/jmir.8.2.69]

7.  Chan CV, Kaufman DR. A framework for characterizing eHealth literacy demands and barriers. JMed Internet Res 2011
Nov;13(4):€94 [FREE Full text] [doi: 10.2196/jmir.1750] [Medline: 22094891]

8.  Alhuwail D, Abdulsalam Y. Assessing Electronic Health Literacy in the State of Kuwait: Survey of Internet Users From
an Arab State. JMed Internet Res 2019 May 24;21(5):e11174 [EFREE Full text] [doi: 10.2196/11174] [Medline: 31127723]

http://www.jmir.org/2020/6/€17014/

JMed Internet Res 2020 | vol. 22 | iss. 6 | €17014 | p. 7
(page number not for citation purposes)


http://www.scielosp.org/scielo.php?script=sci_arttext&pid=BLT.11.099820&lng=en&nrm=iso&tlng=en
http://dx.doi.org/10.2471/BLT.11.099820
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22589566&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2011.649160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22548603&dopt=Abstract
https://www.pewresearch.org/internet/2013/01/15/information-triage/
https://www.pewresearch.org/internet/2013/01/15/information-triage/
http://www.jmir.org/2016/7/e192/
http://dx.doi.org/10.2196/jmir.5413
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27432783&dopt=Abstract
http://dx.doi.org/10.2196/jmir.8.2.e9
http://www.jmir.org/2011/4/e94/
http://dx.doi.org/10.2196/jmir.1750
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22094891&dopt=Abstract
https://www.jmir.org/2019/5/e11174/
http://dx.doi.org/10.2196/11174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31127723&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Tarig et d

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Tennant B, Stellefson M, Dodd V, Chaney B, Chaney D, Paige S, et a. eHealth literacy and Web 2.0 health information
seeking behaviors among baby boomers and older adults. J Med Internet Res 2015;17(3):e70 [FREE Full text] [doi:
10.2196/jmir.3992] [Medline: 25783036]

Dashti S, Peyman N, Tajifard M, Esmaeeli H. E-Health literacy of medical and health sciences university studentsin
Mashhad, Iran in 2016: apilot study. Electron Physician 2017 Mar;9(3):3966-3973 [FREE Full text] [doi: 10.19082/3966]
[Medline: 28461871]

Athanasopoulou C, Véliméki M, Koutra K, Léttyniemi E, Bertsias A, Basta M, et a. Internet use, eHealth literacy and
attitudes toward computer/internet among people with schizophrenia spectrum disorders: a cross-sectional study in two
distant European regions. BMC Med Inform Decis Mak 2017 Sep 20;17(1):136 [FREE Full text] [doi:
10.1186/s12911-017-0531-4] [Medline: 28931385]

Griebel L, Enwald H, Gilstad H, Pohl AL, Moreland J, Sedimayr M. eHealth literacy research-Quo vadis? Inform Health
Soc Care 2018 Dec;43(4):427-442. [doi: 10.1080/17538157.2017.1364247] [Medline: 29045164]

Poushter J. Smartphone ownership and internet usage continues to climb in emerging economies. Pew Research Center
2016;22:1-44 [FREE Full text]

Sabzwari SR. Health literacy in Pakistan: Exploring new ways of addressing an old challenge. J Pak Med Assoc 2017
Dec;67(12):1901-1904 [FREE Full text] [Medline: 29256538]

Moazzam M, Anwer F, Atique S, Kanwal S, Afzal S, Bashir A, et al. Perceived Health Literacy and Health Information
Seeking Behavior among University Studentsin Pakistan. AMDHS 2018 Dec 30;1(1):05-07. [doi: 10.5530/amdhs.2018.1.3]
Shakeel A. Pakistan National Human Devel opment Report. Unleashing the potential of ayoung Pakistan. |slamabad: UNDP;
2018 Jul 24. URL: http://hdr.undp.org/en/content/unl eashing-potenti al-young-pakistan [accessed 2020-01-20]

Jamal A, Khan SA, AlHumud A, Al-Duhyyim A, Alrashed M, Bin SF, et al. Association of Online Health
Information-Seeking Behavior and Self-Care Activities Among Type 2 Diabetic Patientsin Saudi Arabia. JMed Internet
Res 2015;17(8):€196 [FREE Full text] [doi: 10.2196/jmir.4312] [Medline: 26268425]

Norman CD, Skinner HA. eHEALS: The eHealth Literacy Scale. JMed Internet Res 2006 Nov;8(4):e27 [FREE Full text]
[doi: 10.2196/jmir.8.4.€27] [Medline: 17213046]

Eysenbach G. Improving the quality of Web surveys: the Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
JMed Internet Res 2004 Sep 29;6(3):e34 [FREE Full text] [doi: 10.2196/jmir.6.3.e34] [Medline: 15471760]

HydeLL, Boyes AW, Evans T, Mackenzie LJ, Sanson-Fisher R. Three-Factor Structure of the eHealth Literacy Scale
Among Magnetic Resonance Imaging and Computed Tomography Outpatients: A Confirmatory Factor Analysis. IMIR
Hum Factors 2018 Feb 19;5(1):e6 [FREE Full text] [doi: 10.2196/humanfactors.9039] [Medline: 29459356]

Britt RK, CollinsWB, Wilson K, Linnemeier G, Englebert AM. eHealth Literacy and Health Behaviors Affecting Modern
College Students: A Pilot Study of Issues | dentified by the American College Health Association. JMed I nternet Res 2017
Dec 19;19(12):e392 [FREE Full text] [doi: 10.2196/jmir.3100] [Medline: 29258979]

Saeed H, Saleem Z, Naegem R, Shahzadi |, Ilam M. Impact of health literacy on diabetes outcomes: a cross-sectional study
from Lahore, Pakistan. Public Health 2018 Mar;156:8-14. [doi: 10.1016/j.puhe.2017.12.005] [Medline: 29353668]

Samir N, Mahmud S, Khuwaja AK. Prevalence of physical inactivity and barriersto physical activity among obese attendants
at acommunity health-care center in Karachi, Pakistan. BMC ResNotes 2011 Jun 6;4(1):174. [doi: 10.1186/1756-0500-4-174]
Abbasi IN. Socio-cultural Barriersto Attaining Recommended Levels of Physical Activity among Females: A Review of
Literature. Quest 2014 Oct 14;66(4):448-467. [doi: 10.1080/00336297.2014.955118]

Nishijima C, Kobayashi E, Sato Y, Chiba T. A Nationwide Survey of the Attitudes toward the Use of Dietary Supplements
among Japanese High-School Students. Nutrients 2019 Jun 28;11(7):1469 [ FREE Full text] [doi: 10.3390/nu11071469]
[Medline: 31261616]

Sirico F, Miressi S, Castaldo C, Spera R, Montagnani S, Di Meglio F, et al. Habits and beliefs related to food supplements:
Results of a survey among Italian students of different education fields and levels. PLoS One 2018;13(1):€0191424 [FREE
Full text] [doi: 10.1371/journal.pone.0191424] [Medline: 29351568]

Sousa P, Frontini R, LuisL, FerreiraR. The relationship between eHealth literacy and adol escents? food choices. European
Journal of Public Health 2019 Jun 06;29(Supplement_1):32-33 [FREE Full text] [doi: 10.1093/eurpub/ckz034.099]
Marketresearch.com.: Euromonitor International; 2016. Vitamins and dietary supplementsin Pakistan URL: https.//www.
marketresearch.com/Euromonitor-International-v746/Vitamins-Dietary- Supplements-Pakistan-10328873/ [accessed
2020-05-14]

Nagvi AA, Ahmad R, ZehraF, Yousuf R, KachelaB, Nehal Nadir M. Dietary Supplement Use Among Students of Pharmacy
Collegesin the City of Karachi, Pakistan: Prevalence, Opinions, and Attitudes. J Diet Suppl 2019;16(2):166-178. [doi:
10.1080/19390211.2018.1443191] [Medline: 29561199]

Abbreviations

eHEALS: eHedlth literacy scale
eHealth: €electronic health

http://www.jmir.org/2020/6/€17014/ JMed Internet Res 2020 | vol. 22 | iss. 6 | €17014 | p. 8

(page number not for citation purposes)


http://www.jmir.org/2015/3/e70/
http://dx.doi.org/10.2196/jmir.3992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25783036&dopt=Abstract
http://europepmc.org/abstract/MED/28461871
http://dx.doi.org/10.19082/3966
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28461871&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-017-0531-4
http://dx.doi.org/10.1186/s12911-017-0531-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28931385&dopt=Abstract
http://dx.doi.org/10.1080/17538157.2017.1364247
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29045164&dopt=Abstract
http://www.pewglobal.org/2016/02/22/smartphone-ownership-and-internet-usage-continues-to-climb-in-emerging-economies/
http://jpma.org.pk/full_article-text.php?article_id=8488
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29256538&dopt=Abstract
http://dx.doi.org/10.5530/amdhs.2018.1.3
http://hdr.undp.org/en/content/unleashing-potential-young-pakistan
http://www.jmir.org/2015/8/e196/
http://dx.doi.org/10.2196/jmir.4312
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26268425&dopt=Abstract
http://www.jmir.org/2006/4/e27/
http://dx.doi.org/10.2196/jmir.8.4.e27
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17213046&dopt=Abstract
http://www.jmir.org/2004/3/e34/
http://dx.doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471760&dopt=Abstract
http://humanfactors.jmir.org/2018/1/e6/
http://dx.doi.org/10.2196/humanfactors.9039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29459356&dopt=Abstract
http://www.jmir.org/2017/12/e392/
http://dx.doi.org/10.2196/jmir.3100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29258979&dopt=Abstract
http://dx.doi.org/10.1016/j.puhe.2017.12.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29353668&dopt=Abstract
http://dx.doi.org/10.1186/1756-0500-4-174
http://dx.doi.org/10.1080/00336297.2014.955118
http://www.mdpi.com/resolver?pii=nu11071469
http://dx.doi.org/10.3390/nu11071469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31261616&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0191424
http://dx.plos.org/10.1371/journal.pone.0191424
http://dx.doi.org/10.1371/journal.pone.0191424
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29351568&dopt=Abstract
https://academic.oup.com/eurpub/article-abstract/29/Supplement_1/ckz034.099/5480740?redirectedFrom=fulltext
http://dx.doi.org/10.1093/eurpub/ckz034.099
https://www.marketresearch.com/Euromonitor-International-v746/Vitamins-Dietary-Supplements-Pakistan-10328873/
https://www.marketresearch.com/Euromonitor-International-v746/Vitamins-Dietary-Supplements-Pakistan-10328873/
http://dx.doi.org/10.1080/19390211.2018.1443191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29561199&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Tarig et d

Edited by G Eysenbach; submitted 11.11.19; peer-reviewed by JJ Mira, C Fernandez, T Turk; comments to author 02.12.19; revised
version received 22.01.20; accepted 24.01.20; published 10.06.20

Please cite as.

Tariq A, Khan SR, Basharat A

Internet Use, eHealth Literacy, and Dietary Supplement Use Among Young Adults in Pakistan: Cross-Sectional Study
J Med Internet Res 2020;22(6):€17014

URL: http://www.jmir.org/2020/6/e17014/

doi: 10.2196/17014

PMID: 32519974

©Amina Tarig, Shanchita R Khan, Amna Basharat. Originally published in the Journal of Medical Internet Research
(http://www.jmir.org), 10.06.2020. Thisisan open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), 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
bibliographicinformation, alink to the original publication on http://www.jmir.org/, aswell asthis copyright and licenseinformation
must be included.

http://www.jmir.org/2020/6/€17014/ JMed Internet Res 2020 | vol. 22 | iss. 6 | €17014 | p. 9
(page number not for citation purposes)

RenderX


http://www.jmir.org/2020/6/e17014/
http://dx.doi.org/10.2196/17014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32519974&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

