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ABSTRACT: The aim of this study is to evaluate pharmacy students’ behaviours towards mobile health applications
and e-health literacy. This electronic descriptive and cross-sectional study was conducted in pharmacy students in
Istanbul, Turkey for two months. A questionnaire was designed based on the previous studies to evaluate knowledge
and behaviours, point of view and perception about mobile health apps in pharmacy students. Turkish version of the
eHealth Literacy Scale (eHEALS) was applied to the pharmacy students. The response rate was 88.10% (n=229).
Among 260 pharmacy students, mobile health apps users and male pharmacy students had statistically higher
eHEALS score when compared with non-users and female pharmacy students (p<0.05). Fifth-grade pharmacy
students had statistically higher scores when compared with the third-grade pharmacy students (p<0.001). It was
found that 83.08% (n=216) pharmacy students said that mobile health apps improve patient’s quality of life whereas
30.00% (n=78) thought that pharmacists have not sufficient knowledge of the using mobile health apps. As a
conclusion, it was seen that pharmacy students’ knowledge and behaviours towards mobile health application will be
increased with improving their e-health literacy levels.
KEYWORDS: E-health literacy; knowledge and behaviours; mobile health application; pharmacy student.

1. INTRODUCTION
Improvements in mobile technology accelerated over the last few years with the introduction of
modern smartphones and tablets. In light of these developments, interest in mobile applications (apps) has
increased in clinical care [1, 2]. Some applications can be used to support daily clinical practice. iTunes and
Google Play stores now involve more than 20,000 medical apps [3]. Health care communication by using
mobile devices has recently become widely preferred among patients and health care providers [4]. Medical
mobile apps are heterogeneous in their objectives, audiences and functions. Medical smartphone apps are
important source for access to drug information in pharmacy practices [5, 6]. Pharmacists can provide
continuous access to quality drug information by using these apps. In the end, these mobile apps give access
to health care providers to obtain clinic resources and detailed information for patient care.
Health literacy is an important factor that could effect on individual’s health information search, the
type of information gathered from his/her search and individual’s satisfaction about the information
acquired [7]. Health literacy is defined as “the degree to which individuals have the capacity to acquire, process and
understand the basic health information and services required to make appropriate health decisions” [8]. E-health
literacy is examined within the scope of health literacy. E-health literacy is identified as “the capacity to access,
understand, evaluate and apply information acquired to solve or solve a health problem from electronic sources” [9]. Ehealth literacy is associated with various factors such as age, gender, education level, internet accessibility
and income [10, 11].
Health service providers should also assess the health information sources to ensure reliable health
information [12]. Professionals’ interest on healthcare increased with expansion in use of the Internet [13].
That is why it is important to evaluate subject’s basic internet utilization and e-health literacy level.
However, this evaluation would be addressed issues and inaccurate information on internet by health care
providers, which would be resulted in gathering better health education to focus groups [14]. In previous
studies, it is presented that undergraduate health students have low levels of e-health literacy and need to
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develop their abilities [15, 16]. In addition, it is demonstrated that university students were lack of
identifying precious resources for their knowledge and often used low-level resources [14, 17].
When considering the increasing usage mobile apps in health behaviour change or disease
management interventions at community pharmacy setting; it is aimed to evaluate pharmacy students’
knowledge, behaviours and perceptions about mobile health app usage in pharmacy practice. That is why
the relationship between pharmacy students’ mobile health apps utilization and e-health literacy levels were
analyse and interpret in this study.
2. RESULTS
Pharmacy students with grade third, fourth and fifth were selected as participants. A total of 260 (197,
75.77% female and 63, 24.23% male) pharmacist students participated in this study. The response rate was
88.10%. The mean age (±standard deviation [SD]) of the subjects was 23.6±2.5 years. The mean e-HEALS
score was measured as 30.1±5.5. The Cronbach’s alpha was measured as 0.906 for e-HEALS and also
measured 0.839 for the pharmacy students’ perceptions about using mobile health apps. According to eHEALS score, male pharmacy students had statistically higher scores when compared with females (p<0.05)
and fifth-grade pharmacy students had statistically higher scores when compared with the third grade
(p<0.001). Demographic characteristics of students and their e-HEALS scores are shown in Table 1.
Table 1. The pharmacy students’ demographic characteristics and e-HEALS score (n=260).
Characteristic

n (%)

e-HEALS Score

Gender
Female
197 (75.77)
29.6±0.3
Male
63 (24.23)
31.5±5.2
Pharmacy class
3rd class
59 (22.69)
26.3±6.3
4th class
46 (17.69)
31.4±4.5
5th class
155 (59.62)
31.1±4.9
Age, Years
23.6±2.5
30.1±5.5
Did you use an app to monitor or change your personal health behaviour
Yes
143 (55.00)
30.7±0.4
No
117 (45.00)
29.3±0.5

p

*

3rd-4th*
3rd-5th*
4th-5th (NS)
*

*p<0.05; NS: nonsignificant

All of the students were using a smartphone or tablet device. Of them, 55.00% (n=143) used an app to
change their personal health behaviour. Among these pharmacy students, mobile health app users had
statistically higher e-HEALS score when compared with non-users (p<0.05). Of them, 77.31% (n=201) said
that Internet help them to make decisions about their health conditions. The most common mobile
applications that used by participants were Medscape® (73.85%, n=192), Lexicomp® (29.23%, n=76) and
UpToDate® (28.08%, n=73). Most of students (87.69%, n=228) emphasized that they want to access
indications about medications using mobile health apps. The pharmacy student’s knowledge and behaviours
about mobile health applications are shown in Table 2.
Some of the participants (2.69%, n=7) stated that they would not want to recommend mobile health
app to the patients. Of them, 4.23% (n=11) said that they were not aware of any mobile health apps. In this
study, it was found that 83.08% (n=216) pharmacy students said that mobile health apps improve patients
quality of life whereas 30.00% (n=78) thought that pharmacists have not sufficient knowledge of the using
mobile health apps. However, 43.08% (n=112) students said that they need to time before applying
innovations. Most of the students stated that mobile health apps improve patients’ medication adherence
(81.16%, n=211) and knowledge about their health condition (81.54%, n=212). Pharmacy students (71.93%,
n=187) also thought that mobile health apps may have positively impact on communication between patient
and pharmacist. However, they were not sure about pharmacists’ knowledge about of the using mobile
health apps (43.46%, n=113). They also stated that necessary legal regulations must be made by professionals
(78.46%, n=204). The pharmacy students point of view about using mobile health apps is shown in Table 3
and their perceptions about using mobile health apps are shown Table 4.
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Table 2. Knowledge and behaviours about mobile health applications (n=260).
Item
Opinion about usefulness of the Internet in making decisions about their health
Helpful
Not helpful
Have no opinion
The importance of accessing health resources on the Internet
Important
Not important
Have no opinion
The frequency of using mobile healthcare applications in a typical week
1-5 times
< 1 time
>5 times
The most common mobile health apps used in the last 3 months

n (%)

Medscape®
Lexicomp®

192 (73.85)
76 (29.23)

UpToDate ®
The most common information wanted to access via/though using mobile health
applications
Indication
Contraindication/warnings
Adverse reactions

73 (28.08)

201 (77.31)
41 (15.77)
18 (6.92)
239 (91.92)
14 (5.39)
7 (2.69)
85 (32.69)
54 (20.77)
23 (8.85)

228 (87.69)
209 (80.38)
201 (77.31)

Table 3. The pharmacy students’ point of view about using mobile health apps.
Item
n (%)
Considering recommending a mobile health application that was created by health professionals
and necessary updates is made to the patients in your professional life
Yes
245 (94.23)
No
15 (5.77)
The most common reason why they do not tend to recommend mobile health apps to patients
I am not aware of any mobile health app.
11 (4.23)
I do not trust mobile health apps.
10 (3.85)
I never thought about proposing it
7 (2.69)
I do not trust myself enough to use mobile health apps.
5 (1.92)
The most common health promotion issues they think useful in mobile healthcare application
Weight management
200 (76.92)
Physical activity
184 (70.77)
Smoking cessation
176 (67.69)
Receptivity to change
Think for some time before adopting new ways of working
112 (43.08)
Serve as a role model for others in relation to new ways of
70 (26.92)
working
Innovative with new ways of working
69 (26.54)
Cautious in relation to new ways of working; tend to change once most peers have 8 (3.08)
done so
Resist new ways of working
1 (0.38)

3. DISCUSSION
In our study, pharmacy students’ e-health literacy and mobile health application utilization were
investigated. There are many factors that could impact on pharmacy students’ e-health literacy levels.
Bachelor’s degree could be one of the factors that may affect literacy levels. Tubaishat et al. [18] carried out a
study related to e-health literacy among undergraduate nursing students’ and their level of e-health literacy
was found moderate. On the contrary, it was seen that e-health literacy levels of the pharmacy students were
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high. However, previous studies have shown that undergraduate health students have low level of e-health
literacy [15, 16, 19, 20]. Robb and Shellenbarger [21] determined the gender are also as an important factor
for literacy level. Similar to the present study, it was demonstrated that male pharmacy students had
significantly higher score of e-health literacy than female pharmacy students [23]. In another study, it was
found that female pharmacy students had higher e-HEALS scores than male pharmacy students [22]. On the
contrary, Crilly et al. [23] did not find any significant differences between the gender groups in their study.
These discrepancy results may be due to the relatively limited sample and differences in education level in
the study sample. Dashti et al. [19] carried out a study and found that the students' grade was another factor
that could affect students’ e-health literacy levels. Their study indicated that pharmacy students had lower
scores than students graduated from faculty of pharmacy. Similarly, it was found that when the grade level
increased, the higher scores of e-HEALS were obtained in our study. These two studies are parallel and
showing that health literacy increases with education level.
Table 4. The pharmacy students’ perceptions about using mobile health apps.

Statement
Mobile health apps seem to have the future of integrating
into pharmacy service delivery.
Mobile health apps should be used more when delivering
pharmacy services.
Mobile health apps could enhance patient's quality of life.
In order to use mobile health applications in pharmacy
services, necessary legal regulations must be made.
Mobile health applications may change positively the
interaction between patient and pharmacist.
Mobile health apps may improve patients’ knowledge
about medications and diseases.
Mobile health apps could improve patients' adherence.
Pharmacists have sufficient knowledge of the using
mobile health applications.

Disagree
n (%)

Neither
agree
nor disagree
n (%)

Agree
n (%)

7 (2.69)

55 (21.16)

198 (76.15)

10 (3.85)

67 (25.77)

183 (70.38)

4 (1.54)

40 (15.38)

216 (83.08)

11 (4.23)

45 (17.31)

204 (78.46)

19 (7.31)

54 (20.77)

187 (71.92)

11 (4.23)

37 (14.23)

212 (81.54)

5 (1.92)

44 (16.92)

211 (81.16)

78 (30.00)

113 (43.46)

69 (26.54)

Cronbach’s alpha: 0.839

Mobile healthcare apps utilization could be also affect students’ e-health literacy levels. Although, the
frequency of mobile health apps utilization was not high in the present study, it was found that mobile
health app users had statistically higher e-HEALS score when compared with non-users. Similarly, another
study indicated that adequate health literacy level was significantly associated with use of mobile health
apps [24].
In our study, the majority of the students who participated in the questionnaire stated that they were
using medical apps between 1-5 times a week. Similarly, the majority of students stated that they were using
the medical apps at least 1 to 3 times a week in the United States [22]. These minor discrepancies may be due
to differences in educational system requirements. The low frequency of medical apps utilization would be
due to the lack of education of pharmacy students related to mobile health app usage and their
unawareness.
In our study, 55.00% of the students were using mobile health apps to monitor or change personal
health behaviour whereas 97.00% of the students were using medical apps in another study [25]. Mobile
health apps safe and useful in pharmacy practice according to the study conducted in the UK [26]. Similarly,
in our study, it was demonstrated that almost all of the pharmacy students agreed that the medical apps
were important tools to use in pharmacy practice. Furthermore, most of the pharmacy students accepted that
medical apps are significant tools for patients to use in management of their healthcare in pharmacy practice
[27]. Medscape® is the most commonly used health care practice in our study. Contrary to the present study,
Lexicomp® was determined as the most preferred app in a study conducted in USA [8]. This may be due to
the fact that free software will be more commonly chosen in Turkey.
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The senior pharmacists stated that the technology is beneficial to combine pharmacy practice with
apps. However, they also mentioned that the apps are complex and the only 2.4% of pharmacists stated that
mobile health apps could be used in pharmacy practices [28]. In the present study, the applicability of mobile
health apps to the pharmacy practice with the developing technology was found to be high in the
questionnaire applied to the students of pharmacy. This difference can be attributed to innovative
perspective of the students and the change in the system of education of students over the years.
The sample of our study was selected appropriately. The results of the study should be evaluated
considering following limitations. In a part of our study, the questionnaire questions were based on the
participants’ opinions of view. In this case, the level of e-HEALS and the use of mobile applications led to
socially acceptable responses. In addition, all the student population participating in the study are from the
same university. In order to disseminate the results based on the data obtained and to minimize the
variability factor, e-Health literacy and mobile application use should be investigated among students from
different universities. The mobile applications usage may vary with the opportunities offered by the
universities where students are registered.
4. CONCLUSION
In our study, it was seen that pharmacy students were willing to recommend mobile health
applications to their patients if it is developed by the healthcare professionals. In addition, students think
that mobile applications have high potential for delivering pharmacy practice because of improving the
patients’ quality of life. It has been found that mobile health apps are often used by pharmacy students to
change a personal health behaviour. This suggests that these apps may be used in the delivering of health
care services in the future. However, more studies should be conducted to evaluate and improve the
perceptions of pharmacy students about the usage of mobile health applications in large sample size.
In our research, the usage of mobile applications on the field of health was emphasized. It was found
that there was a positive relationship between the increasing the usage of mobile health applications and
students' e-health literacy levels. It is also predicted that the utilization of mobile health apps in the
pharmacy practice will increase the patient's adherence, knowledge and skills by pharmacy students.
In addition, it was also seen that most of the students who do not tend to recommend mobile health
applications to their patients stated that they are not aware of these apps. With the integration of mobile
healthcare apps into education, students' awareness of mobile healthcare apps and their recommendations
may be increased. Therefore, the training programmes on mobile health apps are important and these
trainings should be started at university level and address how to use mobile healthcare practices
appropriately and identify mobile healthcare practices to be offered to patients. As the grade of education in
pharmacy increases, the knowledge and skills of the students in health field also increase so their health
literacy levels also increase. Thus, it would be better to provide mobile health applications education in the
last years of the university.
5. MATERIALS AND METHODS
5.1. Study sample and setting
This electronic cross-sectional study was carried out at Marmara University Faculty of Pharmacy
located in Istanbul, Turkey. The study was conducted between 20 February 2019 and 20 April 2019.
The sample size is not calculated, and the entire population is included in the study. The number of
target group was 260. There are two inclusions criteria: (1) accepting to participate in the study and (2)
being 18 years of age or older. A letter of invitation for study was sent as an e-mail to pharmacy students
and they completed the survey online. Informed contents obtained electronically. Approval from Ethical
Committee of Marmara University, Institute of Health Sciences was obtained (approval date: 18.02.2019 /
approval no: 55). The required permission is also taken from the dean of the faculty.
5.2. Data collection and evaluation
Web-based survey was conducted through Lime-survey software. The survey instrument includes
demographic characteristics (n=4 questions) and semi-structured questionnaire that was created based on
studies in the literature to investigate knowledge and behaviours (n=5 questions), perception (n=8 questions)
and point of view (n=4 questions) of pharmacy students towards mobile health apps [22, 23, 29, 30]. The
survey that include 20 items consisted of multiple sections, which are evaluated by using five-point Likert-
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type scales. The average duration of the survey was estimated as 5-6 minutes and students were notified
about the duration.
The Turkish version of the e-Health Literacy Scale (eHEALS) that consists of 8 items and score would
range from 8 to 40 was also applied [23]. The higher e-HEALS score indicates higher e-health literacy level
[9, 31].
5.3. Data analysis
Continuous variables were mean ± standard deviation; ordinal and nominal data are given in n (%).
Chi-square test was used for the analysis of categorical variables. The analyses were performed using SPSS
(Windows 11.0) programme. The normal distribution is approved by Kolmogorov-Smirnov normality test.
Independent T test (for two groups) and ANOVA test (for more than two groups) was calculated for
comparison between groups. The results were evaluated at 95% confidence interval and p<0.05 significance
level.
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