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Abstract

Background: During university, students face some potentially serious health risks, and their lifestyle can have a direct effect
on health and health behaviors later in life. Concurrently, university students are digital natives having easy access to the internet
and new technologies. Digital health interventions offer promising new opportunities for health promotion, disease prevention,
and care in this specific population. The description of the current use of and opinions on digital health among university students
can inform future digital health strategies and interventions within university settings.

Objective: The aim of this exploratory study was to report on university students’ use and opinions regarding information and
communication technologies for health and well-being, taking into account sociodemographic and self-rated general and mental
health correlates.

Methods: This field survey was conducted from March to April 2017. An informed consent form and a paper questionnaire
were given to students aged 18 to 24 years in 4 university campuses in Bordeaux, France. The survey was formulated in 3 sections:
(1) sociodemographic characteristics and self-rated general and mental health, (2) information about the use of digital health, and
(3) opinions about digital health. Data were analyzed using descriptive statistics and tests of independence.

Results: A total of 59.8% (303/507 females) students completed the questionnaire. Concerning digital health use, 34.9%
(174/498) had at least 1 health app mostly for physical activity (49.4%, 86/174) and general health monitoring (41.4%, 72/174,),
but only 3.9% (20/507) of students had a wearable device. Almost all (94.8%, 450/476) had searched for Web-based health-related
information at least once in the last 12 months. The most sought health-related topics were nutrition (68.1%, 324/476); pain and
illnesses (64.5%, 307/476); and stress, anxiety, or depression (51.1%, 243/476). Although Wikipedia (79.7%, 357/448) and
general health websites (349/448, 77.9%) were the most consulted sources, students considered institutional or official websites
as the most credible sources (309/335, 92.2%). There were significant differences in digital health use by gender, field, and year
of study. No statistically significant association was found between digital health use and self-rated general and mental health
status. Concerning opinions on digital health, although 94.1% (475/505) of students estimated that today’s digital health cannot
replace traditional health services and medical consultations, 44.6% (207/464) of students declared that this could be possible in
the future, provided that digital health interventions are promoted by institutional or official entities.

Conclusions: University students are largely using the internet for health information seeking, but using less mobile health apps
and very few wearable devices. Our data suggest that digital health has the potential for improving health and well-being at the
university, especially if digital health interventions take into account students’ profiles, interests, and needs.

(JMIR Mhealth Uhealth 2018;6(3):e65) doi:10.2196/mhealth.9131
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Introduction

Background

University students represent almost two-thirds of all young
adults in Organisation for Economic Co-operation and
Development (OECD) countries [1]. As potential future leaders,
politicians, and managers, their health and well-being is a
world-wide public health priority [2]. Although they can be
viewed as a privileged healthy population, university students
often report poor health conditions. They have relatively high
rates of sexually transmitted and inflammatory diseases due to
risky sexual practices [3]; they are at risk of chronic diseases
due to sedentary behavior [4], problematic alcohol consumption
[5], and drug use [6]; and frequently report mental health
problems such as stress, anxiety, or depression, which are often
due to academic load and homesickness [7].

This important segment of the population has necessarily wide
access to modern information devices (eg, mobile phones,
computers, and tablets). Known as digital natives or net
generation [8], university students are among the highest users
of the internet and new technologies not only for educational
purposes but also for communication, recreation, and learning
in general, including searching for Web-based information [9].

In view of this, university students represent an important target
for digital health interventions. Digital health is defined as the
general use of information and communication technologies for
health [10], where health encompasses any state of complete
physical, mental, and social well-being. Digital health is
inclusive of both internet- and mobile-based tools (ranging from
websites to mobile phone apps) aimed to prevent and treat
diseases, as well as to promote health and well-being. The
important role of digital health for university students has been
largely recognized, and today, universities are increasingly
recurring to digital solutions to improve their students’ health.
In the past two decades, several digital health interventions have
been tested and diffused in different campuses worldwide. These
include, for instance, Web-based programs to promote healthy
eating and physical activity [11,12], mobile-based tools to reduce
tobacco and drug use [13], apps to decrease sexual risk behaviors
[14], and both internet- and mobile-based tools to improve
university students’ mental health [15,16]. Most studies have
been carried out in experimental settings (eg, randomized
controlled trials) and Anglo-Saxon university campuses (eg,
the United States, Australia).

In parallel, the number of Web pages providing health
information is constantly increasing, and the open digital market
is becoming overwhelmed with mobile phone apps and wearable
devices for health [17]. Although numerous surveys have been
conducted to investigate university students’ Web-based health
information seeking behavior [18,19], few survey-research
studies [20] have assessed and cataloged current use of digital
health in university students in a natural noncontrolled setting,
not limited to health information seeking, but including also the
download and use of mobile apps as well as smart watch
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ownership, for instance. Furthermore, little research [21] has
been conducted to describe in the student population the
association of digital health use with gender and self-rated health
and specific characteristics such as field and year of study.
Understanding how these individual factors influence digital
health use could inform the development of acceptable and
successful internet- and mobile-based health interventions in
the university setting.

In most of the OECD countries, universities and attached
students’ health services are asked to propose health strategies
and policies to prevent diseases and promote health within their
campuses [22]. Investments in digital health are globally on the
rise, but public universities are often constrained by human and
economic resources. It is then important to understand which
digital health interventions should be implemented as a priority,
on which topics and by which means (eg, internet- and
mobile-based tools).

Aim of This Study

To help design and implement future digital health strategies
and interventions in university campuses, this exploratory study
aimed to provide a general overview on patterns of digital health
use among university students in France, extending existing
research with updated data on Web-based health-related
information seeking and related trustworthiness, and on the use
of mobile phone apps and wearable devices for health and
well-being. The correlation of digital health use with
sociodemographic characteristics and self-rated health was also
examined.

Methods

Study Population and Recruitment

This study was conducted within the framework of the larger
ongoing i-Share cohort study (Internet-Based Students Health
Research Enterprise), a French nationwide Web-based survey
on the health and well-being of university students, whose
principal investigators and operational staff are based at the
University of Bordeaux. Drawing on some findings of the
i-Share survey [23], we were inspired to look further in the issue
of digital health use among university students. This specific
cross-sectional questionnaire study was then conducted from
March to April 2017 as an exploratory study in a new sample
of students at the University of Bordeaux.

A paper questionnaire was administered face-to-face by 9
undergraduate trainees (interviewers) who approached their
peers in the halls, canteens, courtyards, and study rooms of 4
campuses, each corresponding to a specific field of study
(Literature and Social Sciences, Life and Health Sciences,
Science and Technology, and Law and Economy). The quota
sampling method was used to recruit students according to their
gender and field of study : the interviewers had to approach a
predefined number of female and male students in each campus
to obtain a representative sample of students according to the
student registration database of the University of Bordeaux
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2016/2017 (see Multimedia Appendix 1). If students consented
to participate in the study, the questioning proceeded after the
signature of a written informed consent form. If eligible students
declined to participate, interviewers asked them why and
documented the reasons for refusal. The inclusion criteria were
currently studying in 1 of the 4 university campuses in
Bordeaux, France; being French-speaking; and being aged 18-24
years. We excluded those aged 25 years and older because,
according to the Bologna process ensuring comparability in the
standards and quality of higher education qualifications in
Europe, the average age of entrants to the university is 18.5
years [24], and the median age students first graduate from
university is under 25 years [25].

Survey Instrument and Ethics

The questionnaire was co-designed by a team of 4 researchers
in epidemiology, health communication, health sociology, and
mental health, plus 2 public health undergraduate students,
following a 5-step collaborative process. According to this
methodology [26], the team identified topics of interest (step
1), reviewed relevant existing survey items (step 2)
[18,19,27,28], drafted new survey items and adapted existing
ones (step 3), tested a first draft version of the questionnaire
(step 4), and refined the draft questionnaire providing a final
version (step 5).

During steps 1-3, the team checked for the feasibility of the
survey, deciding not to include long scales and limiting the
length of the entire questionnaire to less than 20 items because
it had to demand reasonable time for completion in particular
conditions (eg, while attending courses or revising for
examinations). The co-design strategy also allowed determining
the final 16 health topics of interest for university students.
During step 4, a preliminary test phase with 30 students was
carried out to verify the coherence of the questions and the
easiness to answer. Collected data were not inserted in the final
analyses. These 30 students were approached in the different
campuses of the University of Bordeaux and asked to sign a
consent form stating that their data would not have been included
in the final analyses of the project, and that they were
contributing to a test phase. At the end of each test questionnaire,
interviewers asked students to comment on the length and
interest of the questionnaire. When possible, interviewers asked
students to comment on each item in detail. This was done by
one-fourth (n=5) of the students participating in the test phase.
These inputs, in the form of short transcriptions and notes
recorded in a separate report, were taken into account when
constructing the final version of the questionnaire (step 5).

The final questionnaire was divided into 3 sections:

*  Sociodemographic characteristics: gender, month and year
of birth, field of study (4 items: Science and Technology,
Literature and Social Sciences, Law and Economy, and Life
and Health Sciences), year of study (4 items: 1st year, 2nd
year, 3rd year, and >3rd year), as well as self-rated general
and mental health on a Likert scale (5 items each: very
good, good, average, bad, and very bad).

*  Questions about use of digital health: participants were
asked whether they had a mobile phone (2 items: yes, no),
a wearable device (2 items: yes, no), a mobile health app

http://mhealth.jmir.org/2018/3/e65/

RenderX

Montagni et al

(2 items: yes, no), and, only for those reporting having a
mobile health app, its frequency of use (3 items: often,
occasionally, never) and name or topic (open-ended item).
On the basis of a list, participants were asked about health
topics they had searched for on the internet in the last 12
months (15 items: sleep, physical activity, nutrition,
sexuality, contraception, pregnancy and maternity, alcohol
risks, risks concerning tobacco and e-cigarette, cannabis
and other synthetic drugs, stress, anxiety or depression, skin
problems, vaccinations, environment and health risks, pain,
and illnesses), why they had looked for Web-based
health-related information per health topic (3 items: for
yourself concerning a specific disease or medical problem
which might affect you, out of curiosity, for your studies),
and their main source of health information (7 items:
forums, general health websites, YouTube, social networks
such as Facebook and Twitter, institutional or official
websites, blogs, and Wikipedia). They were also asked to
rate the trustworthiness of each of these sources (3 items:
credible, neither credible nor noncredible, and noncredible),
and whether, from the beginning of their university studies,
they had already looked online for a health professional or
service (2 items: yes, no).

*  Questions about opinions on digital health: participants
were asked whether obtaining Web-based health information
had resulted in a consultation with a health professional or
service (2 items: yes, no), their reasons for consulting (3
items: information was insufficient, information was
alarming, and information confirmed a real health problem)
or not consulting (2 items: information was sufficient and
information was not sufficient), and whether Web-based
information and advice can be a complementary solution
to real-life consultations (2 items: yes, no). Those answering
positively to this question were further asked to report when
searching for Web-based information could be most useful
(3 items: before a consultation to get prepared, after a
consultation to better understand the health professional’s
instructions, and before and after a consultation). Those
answering negatively were further asked to state whether
Web-based information and advice could be an alternative
to real-life consultations now or in the future (4 items:
strongly agree, agree, disagree, and strongly disagree).

The English version of the questionnaire is available in
Multimedia Appendix 2. The time of administration and
completion of the questionnaire was about 10 min.

Ethical Considerations

Ethics approval was obtained through the submission of a
declaration detailing the survey implementation and
questionnaire items to the attention of the French data protection
authority, Commission Nationale de ['Informatiqueet des
Libertés (National Commission of Informatics and Liberties).
The written informed consent dated and signed by participants
before answering the questionnaire reassured students of the
anonymous format of the survey and use of collected data for
research purposes only. For students who refused to participate
in the study, we could collect paradata, that is, data documenting
the process of data collection, such as reasons for refusal and
information on campus. As a rule, paradata for each sampled
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person are completely anonymous and can be used for scientific
purposes such as preventing or reducing high refusal rates
without prior ethics approval [29].

Statistical Analysis

Statistical analysis was performed using SAS (V.9.4; SAS
Institute Inc, Cary, NC, USA). Descriptive statistics (eg, means
and SDs) were used in the initial data analysis. Chi-square and
Fisher exact tests were used to identify associations between
sociodemographic characteristics, self-rated general and mental
health, and digital health use of the study participants. For the
tests of independence, digital health use was summarized in the
following 5 components: (1) possessing a mobile health app,
(2) possessing a health-related wearable device, (3) searched
Web-based health-related information and support topics (for
all reasons), (4) consulted Web-based sources for health-related
information and support (for all degrees of credibility), and (5)
searching online for a health professional or service. The level
of statistical significance was set at P value <.05.

Results

Participants

A total of 777 students were approached to answer the survey:
591 of them participated in the study with a response rate of
76.0%. Students who refused to participate in the study were
more frequently studying in Life and Health Sciences (71/186,
38.2%) and Law and Economy campuses (59/186, 31.7%). The
majority of nonrespondents (99/186, 53.3%) declared they had
no time or did not feel like answering a questionnaire. Reasons
for refusal for remaining students (87/186, 46.7%) were that
they had to attend a class, study at the campus library, or pass
their examinations.

A total of 18 students were excluded because their date of birth
was missing, 6 because they were younger than 18 years, and
59 because they were older than 24 years (according to the
inclusion criteria). A student from a private higher education
institute in Bordeaux was excluded as well. The final study
sample included 507 students. Missing values were less than
12% and concerned mainly the following items: sources of
Web-based health information (59/507, 11.6%), health-related
information and support topics (31/507, 6.1%), and consulting
or not a health professional or service after having obtained
Web-based health information (15/274, 5.5%). We observed
that missing values were more numerous for conditional
questions and questions presented in a table format. The design
of some items of our questionnaire may then explain
nonresponse in our study. Missing values were excluded from
both the descriptive analyses and the tests of independence.

The sociodemographic and health-related characteristics of
study participants are summarized in Table 1.

The mean age of the whole sample was 20.5 years, 59.8%
(303/507) of the participants were females, and 43.3% (220/507)
were attending the first year of study, as shown in Table 1. As
planned by design, the distribution of our sample did not differ
from the distribution of the entire University of Bordeaux in
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2016/2017 (data available in Multimedia Appendix 1) with
regard to gender and field of study (P=.72). More than half of
the participants rated both their general and mental health as
good, 61.9% (314/507) and 57.6% (292/507), respectively.
There were no missing values for data on sociodemographic
characteristics and self-rated general and mental health.

Questions About the Use of Digital Health

Concerning mobile-based digital health, almost all students
(98.2%, 498/507) declared possessing a mobile phone, and
among them, 34.9% (174/498) had at least 1 mobile health app,
62.6% (109/174) were using it occasionally, 27.6% (48/174)
often, and 9.8% (17/174) never. Most mobile phone apps were
about physical activity, for example, running, fitness (49.4%,
86/174), and general health monitoring (41.4%, 72/174). Other
mobile health apps were about sleep (16.7%, 29/174), nutrition
(8.0%, 14/74), wellness, for example, yoga (5.7%, 10/174), and
gynecology (4.0%, 7/174, and, specifically among female
students, 5.5%, 7/127). Moreover, 2 students reported having
downloaded a mobile phone app for addictions, whereas 1
student for allergies. Some students (34.5%, 60/174) reported
that they had not downloaded such apps, but that they were
directly installed on their mobile phones, such as the Health
iPhone app. Only 3.9% (20/507) of participants declared having
a health-related wearable device.

Concerning internet-based digital health, 94.5% (450/476, with
31 missing values) of students had searched for Web-based
information and support on at least 1 health-related topic in the
last 12 months. The mean number of health-related topics
students had searched for was 5.3 (SD 3.4). For each topic,
students were asked to select one or more reasons for Web-based
information and support seeking: 78.8% (375/476) mostly
searched for themselves concerning a specific disease or medical
problem which might affect them, whereas 61.6% (293/476)
out of curiosity, and 39.9% (190/476) for their studies. Whatever
the reason, the most searched topics were nutrition (68.1%,
324/476); pain and illnesses (64.5%, 307/476); and stress,
anxiety, or depression (51.1%, 243/476). All results are shown
in Figure 1.

Concerning Web-based sources of health-related information
and advice, 99.1% (444/448, with 59 missing values) of students
had consulted at least one of the proposed sources. The mean
number of consulted Web-based sources was 4.5 (SD 1.9).
While consulting several Web-based sources, students rated
their credibility differently, as shown in Figure 2.

Although Wikipedia and general health websites were the most
consulted sources (357/448, 79.7%, and 349/448 77.9%,
respectively), students considered institutional or official
websites as the most credible source (309/335, 92.2%,). Social
networks and blogs were the least consulted sources (286/448,
63.8% and 175/448, 39.1%, respectively), and students rated
them as the most noncredible sources of all (129/286, 45.1%
and 56/175, 32.0%, respectively). Finally, 68.2% (344/504, with
3 missing values) of students had already looked online for a
health professional or service from the beginning of their
university studies.
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Table 1. Sociodemographic and health-related characteristics of study participants (N=507).

Sociodemographic characteristics n (%)
Gender
Female 303 (59.8)
Male 204 (40.2)
Field of study
Literature and Social Sciences 91 (17.9)
Life and Health Sciences 181 (35.7)
Science and Technology 89 (17.6)
Law and Economy 146 (28.8)
Year of study
1st year 220 (43.3)
2nd year 112 (22.1)
3rd year 91 (17.9)
>3rd year 84 (16.7)
Self-rated general health
Very good 65 (12.8)
Good 314 (61.9)
Average 112 (22.1)
Bad 15 (3.0)
Very bad 1(0.2)
Self-rated mental health
Very good 94 (18.5)
Good 292 (57.6)
Average 100 (19.7)
Bad 17 (3.4)
Very bad 4(0.8)

Sociodemographic and Self-Rated General and Mental
Health Correlates of Digital Health Use

We examined the correlation of digital health use, defined by
5 components, with sociodemographic characteristics and
self-rated general and mental health. Table 2 reports the detailed
results. Gender was significantly associated with all components
of digital health use. More precisely, female students were
almost twice as likely to use a mobile health app compared with
male students (P<.001). Inversely, male students were more
than twice as likely to have a health-related wearable device
compared with female students (P=.04). However, when
interpreting this result, it is important to consider the small
number of subjects possessing a health-related wearable device
(n=17). Female students used the internet for health information
and support seeking as well for searching a health professional

http://mhealth.jmir.org/2018/3/e65/

RenderX

or service significantly more than male students (P<.001 and
P=.002, respectively). The field of study was significantly
associated with possessing a health-related mobile phone app
(P=.03), searching the internet for health-related information
and support topics (P=.001), and looking online for a health
professional or service (P<.001). For these 3 components of
digital health use, the highest proportions of students were found
in Literature and Social Sciences, as well as in Life and Health
Sciences. The year of study was significantly associated with
searching online for a health professional or service (P<.001).
No statistically significant association was found between all
components of digital health use and both self-rated general and
mental health status. However, as for health-related wearable
devices, the number of students rating both their general and
mental health as bad or very bad was small, and results should
be interpreted with caution.
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Figure 1. Health-related topics sought on the Internet and reasons.
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Table 2. Sociodemographic and self-rated health correlates of digital health use. All values are given excluding missing values for each separate

component.
Variable Mobile health Health-related  Health-related information Consulted online sources  Searching health
app (N=498), wearabledevice and support topics (N=448) professional or
n (%) (N=504),n (%) (N=476) service online
n Mean (SD) n Mean (SD) (N=504), n. (%)
Overall 174 (34.9) 17 (3.4) 476 5334 448 45(1.9) 344 (68.3)
Gender P<.001 P=.04 P<.001 P=.049 P=.002
Female 127 (42.8) 6(2.0) 283 5.8(3.3) 278 4.3 (1.8) 222 (73.5)
Male 47 (23.4) 11 (5.4) 193 4.7(3.4) 170 4.7(1.9) 122 (60.4)
Field of study P=.03 P=.07 P=.001 P=.52 P<.001
Literature and Social Sciences 35 (39.8) 1(1.1) 86 6.4 (3.3) 85 4.2 (2.0) 68 (75.6)
Life and Health Sciences 71 (40.1) 11 (6.1) 174 5.6 (3.8) 155 4.6 (1.7) 138 (76.2)
Science and Technology 20 (22.7) 3(3.4) 84 4.4(2.9) 77 4.4 (1.8) 49 (55.7)
Law and Economy 48 (33.1) 2(1.4) 132 4.9 (2.9) 131 4.5(1.9) 89 (61.4)
Year of study P=.89 P=.80 P=.86 P=94 P<.001
Ist year 79 (36.2) 7(.2) 206 5334 186 4.5(1.8) 128 (58.4)
2nd year 37 (34.9) 43.7 103 5.13.2) 94 4.4 (1.8) 67 (63.2)
3rd year 32(35.2) 2(2.2) 87 5.4(3.2) 91 45(1.9) 73 (78.5)
>3rd year 26 (31.3) 4 4.7 80 5.7(3.8) 77 4.4 (1.9) 76 (88.4)
Self-rated general health P=31 P=11 P=39 P=21 P=42
Very good 16 (25.4) 3(4.6) 62 4.8 (3.7) 55 4.0 (1.7) 38 (58.5)
Good 118 (37.9) 14 (4.5) 293 5534 278 45(1.9) 218 (69.9)
Average 36 (33.0) 0(0.0) 107 53@3.1) 99 4.5(1.8) 77 (69.4)
Bad 4 (28.6) 0(0.0) 13 48(3.1) 15 42(1.6) 10 (66.7)
Very bad 0(0.0) 0(0.0) 1 2.0 (N/AY 1 5.0 (1.6) 1 (100.0)
Self-rated mental health P=.95 P=.08 P=30 P=.66 P=.49
Very good 34 (36.6) 6(6.5) 91 5.1(3.6) 81 4.6 (1.7) 62 (66.7)
Good 102 (35.7) 7(2.4) 271 5234 261 44(1.9) 199 (68.6)
Average 31 (31.6) 2(2.0) 96 5.83.1) 89 4.5(1.8) 65 (65.0)
Bad 6(35.3) 2(11.8) 14 5.7 (3.6) 13 3.8(2.1) 14 (82.4)
Very bad 1(25.0) 0(0.0) 4 4.8 (2.6) 4 5.0(1.6) 4 (100.0)

#N/A: not applicable.

With regard to the second component of digital health use, we
further distinguished the reasons for searching health-related
information and support topics online and found that self-rated
mental health was significantly associated with a higher mean
number of health-related topics searched for themselves,
concerning a specific disease or medical problem which might
affect the respondents (P<.001). We observed a mean of 2.4
(SD 2.5) topics for students reporting very good mental health
and a mean of 3.8 (SD 2.6) topics for students rating their mental
health as bad. Concerning the field of study, the association
with the online search for health-related topics remained
significant for the specific reasons, for themselves, and for their
studies (P<.001 both). However, for each separate reason, the
mean number of searched topics was different across the fields
of study. On the one hand, the mean number of searched
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health-related topics “for themselves” was higher in Literature
and Social Sciences (4.0, SD 2.9) than in the other fields of
study (the lowest mean number being 2