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Abstract
Introduction and objective: Mobile health applications (mHealth) can bring revolutionary changes to health care by making

it more accessible, cost-effective, and efficient. The successful adoption of mHealth is largely determined by its acceptance by

providers and end users. The acceptance of mHealth among nursing students, who are the future nurses, needs to be under-

stood. This study aimed to determine the preferences, acceptability, and usage of mHealth applications among undergraduate

nursing students.

Methods: A descriptive cross-sectional study was conducted in two selected universities in southern and northern India. A

convenience sample of 567 undergraduate nursing students was recruited for the study. The data were collected using a struc-

tured questionnaire via Google Forms.

Results: mHealth applications were presently used by 32.9% of the students. The most common types of mHealth applica-

tions used were diet related (27.6%) and lifestyle related (23.4%). The majority of nursing students were willing to use mobile

phones for consulting health professionals (78.8%) for prevention and management of health and disease. (83.1%), and for

emergencies (73.3%). While more than half of the students were willing to recommend mHealth applications for patients,

those students who were using two or more mHealth apps were more likely to recommend the same for the patients.

Conclusion: The results of the study highlight about the usage of mobile health applications among the nursing students. The

students consider mHealth applications to be useful for delivering health-related services to end users. The study underscores

the need to sensitize students about the possible usage of mHealth in healthcare delivery.
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Introduction
In the past few decades, digital technology has been bringing
about radical changes in the way health care is delivered and
accessed globally (Meskó et al., 2017). It enables health care
workers to interact with patients, provide early diagnosis,
manage emergency situations, and treat acute or chronic con-
ditions, especially in situations when face-to-face interaction
is limited. Of all digital technologies, mobile health applica-
tions, commonly known as mHealth, has been gaining
greater momentum in the past few decades.
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Mobile health, or mHealth, is defined by the World
Health Organization’s Observatory for eHealth (GOe) as an
effective tool for advancing integrated, person-centered
healthcare services with the help of mobile devices, including
personal digital assistants (PDAs), cell phones, patient mon-
itoring devices, and other wireless gadgets (MHealth: New
Horizons for Health through Mobile Technologie, n.d.).
mHealth applications are found to be useful to assist health
professionals, including nurses, to monitor and track the
health of individuals, provide patient care consultation, and
engage in promotional and preventive health care. These
applications have proven to be advantageous to extend care
in multiple settings, including hospitals, the community,
and nurse-led clinics (Ventola, 2014). Its applicability
included, but is not limited to, patient education and informa-
tion provision, supporting health behavior change, outcome
assessment and chronic disease management by patients in
the community (Gayesa et al., 2023; Shukla et al., 2023). It
has been proven to be useful for special populations includ-
ing elderly care (Changizi & Kaveh, 2017) maternal and
child care, (Gayesa et al., 2023), adolescent sexual and repro-
ductive health (Johnson et al., 2022), low income and vulner-
able populations (Gayesa et al., 2023), and war and disaster
management (Tavakoli et al., 2015)

Review of Literature
In the global context, India is one of the countries that had a
significant digital transformation in the recent past. In 2023,
the nation possessed the second-largest internet user base
globally, with a staggering figure of over 1.2 billion individ-
uals (Statistisa, 2023). Out of the total number, 1.05 billion
individuals utilized their mobile phones to access the internet
(Statistisa, 2023). The recent pandemic has spurred the devel-
opment and adoption of many innovative mHealth solutions
across the nation. Gaining momentum from this, if planned
and executed effectively, mHealth can be a game changer,
as there could be over a billion digital health users in the
Indian health care sector in the near future. Furthermore,
the country requires newer and more innovative ways to
provide care and compensate for the existing deficiencies,
including a shortage of health workers and a lack of critical
infrastructure, (Athaley, 2023; DeSouza et al., 2014). The
rising burden of chronic diseases, changing demography,
and the inequitable distribution of health services are other
factors that force us to utilize cost-efficient ways of providing
quality health care (Al Dahdah & Mishra, 2023).

The adoption and use of mHealth services by end users are
critical factors for the successful implementation and dissem-
ination of these services (Gagnon et al., 2016). The
Government of India has already laid the foundation for
mHealth services across the country by introducing several
mHealth initiatives. But the adoption and continued use of
these applications are not yet widespread. Lack of user-
centered designs, lack of relevance, poor engagement,

hidden costs, data safety, trust, and privacy concerns are
stated to be some of the few reasons why they are not appro-
priately or widely understood or disseminated (Mustafa et al.,
2022; Shabir et al., 2022).

Studies have shown that health care professionals do not
recommend mHealth applications of patients and this result
in reduced uptake and utilization among the end users
(Madujibeya et al., 2020). Correspondingly, studies have
also indicated that healthcare professionals are more inclined
to suggest mobile health applications to individuals if they
utilize them personally or have a positive attitude about
them (Jabour et al., 2021). Nurses, being the largest health
workforce, can have a huge impact over patient decisions
in health matters. They can directly influence adoption of
health-related behaviors including adoption of technology-
based applications for health, more so in the coming years
with advent of newer technology-based health deliveries. In
India, nursing education includes computer education is a
part of undergraduate nursing program which is positive
and encouraging. The undergraduate nursing courses in
India include exposure to informatics education in post grad-
uate, graduate and undergraduate level courses. The utiliza-
tion of online mode of learning during the pandemic period
has however spurred utilization of technology in nursing edu-
cation. However restricted access to practical resources to
both students and teachers affect their confidence when
exposed to digital practice. Hence, pragmatic implications
of the same are still questionable (Baby & Ravi, 2023;
Verma & Gupta, 2019)

Less is known about the current usage pattern and prefer-
ences about mobile health applications among the future
nurses (i.e., the current nursing students). Exploring the
acceptance and usage of mHealth applications among
nursing students can help us understand their preferences
and this can in turn allow extrapolation to the future patterns
of usage among end-users. The findings of this study can
throw light into the future and allow us to anticipate the
future requirements and preferences among end users.

Hence, the present study is undertaken to explore the
acceptance, preferences, and usage of mHealth applications
among undergraduate nursing students in order to under-
stand the current situation and provide a reference for the
successful design, delivery, and implementation of mHealth
applications.

Methods

Design and Setting
This was a quantitative, descriptive survey conducted
between February 1 and March 15, 2023.

In order to have a representative sample, two nursing insti-
tutes from India were selected from northern and southern
regions of the country. From the northern region of India,
the institute was selected from the state of Punjab and from
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the southern region, the institute was selected from the state
of Karnataka. Both institutes offer undergraduate and gradu-
ate nursing programs. The undergraduate and graduate
nursing programs in these selected institutes offers integrated
clinical and community posting.

Population and Sample
The target population included undergraduate nursing students
from year one to year four enrolled in two selected nursing col-
leges in the northern and southern parts of India. A non-
probability, convenience sampling technique was used to
recruit the study participants. Thee sample size was calculated
on the basis of estimates from previous studies conducted
among similar population (Panagiotis, 2017). Assuming that
60% of the population have the factor of interest, the study
required a sample size of 355 for estimating the expected pro-
portion with 5% precision and 95% confidence. However,
assuming a low response rate, all the undergraduate nursing
students enrolled in the academic year 2022–2023, and aged
above 18 years were included in the study. No specific exclu-
sion criteria were used.

Measurement
The study instrument was developed based on the set objec-
tives after an extensive literature review (Feinberg et al.,
2017; Lee et al., 2003; Panagiotis, 2017). To ensure the
content validity of the instrument, a panel of five experts
checked whether the items included adequately measured
the construct intended to be assessed. Agreement between
experts was checked and a kappa statistic was computed as
the content validity index (CVI). The content validity index
for the instrument was found to be 0.8. The reliability of the
instrument was evaluated for all items of the instrument by
using Cronbach’s alpha, which was proved to be 0.9, indicat-
ing acceptable reliability. Pretesting of the instrument was
done among ten students to ensure its understanding and fea-
sibility and to finalize the methods to be used for statistical
analysis. A pilot test was conducted among 30 nursing stu-
dents to ensure feasibility and finalize the sample size needed.

The final version of the study instrument consisted of
three sections. The section one included details regarding
the socio-demographic characteristics of the study partici-
pants including age, gender, year of study, monthly pocket
money, presence of long-term illness and history of hospital-
ization. The second section of the tool included details about
use of mobile phone and applications used on the phone. This
section included questions about the type of mobile phone
that the student possesses, the adequacy of access to Wifi
internet and the type of applications that student uses on
the phone. Further, in students who used mHealth applica-
tions, a type of mobile health applications used by the stu-
dents was also examined. Multiple response questions were
used to study the types of applications used by students.

The third section included details about acceptability and
preferences toward mHealth applications. This section had
questions that explored their willingness to use mobile
health applications for health consultation purposes for
their personal use and use for their patients. These questions
were designed to have a dichotomous response of yes or no.
Other questions in this section included the preferences in
language and frequency of health-related communication
through mobile health applications.

Approvals, Ethical Considerations, and Data Collection
After getting administrative approval, ethical clearance was
obtained from the research and the ethics committee (NIMH/
CON/PB St.Pr./22-23/07, IEC/SPHE/56/2023) before the initi-
ation of the study. Investigators at the respective university
facilitated the data collection. Data were collected during
their free period without causing any interruption in studies.
A detailed explanation of the purpose of the study and the
study instrument was given to all the potential participants.
The anonymity and confidentiality of the responses were guar-
anteed. Participation in the survey was completely voluntary.
The survey was administered in the English language, as
English was the language of instruction in the selected settings
where the study was conducted. The participant information
sheet, consent form and the instrument were distributed using
Google Forms, and the link was shared through their college
and class WhatsApp groups. Only those who signed the
digital informed consent were automatically redirected to com-
plete the survey. No problems were encountered during data
collection. No identifiers, including the name, email address,
etc., were collected.

Statistical Analysis
Data collected in Google Forms was extracted as an Excel
file. The data were checked and cleaned for accuracy and
completeness before analysis. SPSS version 26 was used to
analyze the data. Descriptive statistics like frequency, per-
centage, mean, and standard deviation were used to summa-
rize the variables included in the study. Proportions were
compared using a chi-square or Fisher exact test, wherever
appropriate. Two-sided significance tests were used through-
out, and the significance level was kept at p < 0.05.

Results

Characteristics of Participants
A total of 567 students participated in the study. The response
rate for the survey was found to be 83.4%. Considering that
the estimated sample size was 355, a response rate of 83.4%
with a yielded sample size of 567 was adequate to estimate
the proportion with 95% CI. The characteristics of the partic-
ipants included in the study are depicted in Table 1. The age
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of the students ranged from 18 to 28, with a mean age of 20.7
(SD 2.0) years. Most of them (77.5%) were female. The
average monthly pocket money ranged up to 20,000, with
a mean of 1,925.5 (SD 2,654.2) INR.

Availability and Use of Mobile, mHealth, and Related
Technology
Majority of the students were using Android based mobile
phones (79.6%) and had adequate access to Internet services

(78%). The access to internet services was significantly
higher among first-year students (χ2= 26.60, p= 0.00). Of
all, 2.7% did not own any mobile phone, while 12.9% and
4.8% were using iPhone and non-Android phones,
respectively.

The types of mobile applications used by the students are
presented in Figure 1. Majority of them (80.7%) were using
social networking applications on their phone while one-third
of them were using applications for health (32.9%). Only
4.7% reported that they do not use any applications on
mobile phones. While 95.3% had at least one application,
56.1% had at least two and 35.8% had three or more applica-
tions downloaded and used currently.

The mobile application usage among students of differ-
ent years is depicted in Table 2. Increased use of social net-
working applications and education related applications
was found among first-year students (χ2= 9.32, p= 0.02),
(χ2= 7.8, p= 0.05) respectively. The mobile application
usage among boys and girls is compared in Table 2. The
use of games-related applications (χ2= 7.78, p= 0.005),
health and fitness-related applications (χ2= 5.053, p= .025),
and education related application (χ2= 2.96, p= .05) was
found to be significantly higher among males compared to
females.

The type of mHealth applications used by the students is
further depicted in Table 3. The most common type of
application used was “diet and nutrition related” (27.6%)
followed by “lifestyle and stress” related (23.4%).
mHealth applications related to women’s health and preg-
nancy were used by females more than males (χ2=
4.493, p= .034).

Table 1. Characteristics of the Participants.

Variables

Frequency

(percentage)/mean (SD)

Age 20.7± 2.0 years

Monthly pocket money 1,925.5 (2,654.2) INR

Gender

Male 127 22.2

Female 445 77.8

Year of study

First 193 33.7

Second 137 24

Third 130 22.7

Fourth 112 19.6

Presence of long-term illness (self-reported)

Yes 21 3.7

No 544 96.3

History of hospitalization

Yes 210 36.7

No 362 63.3

Figure 1. Percentage of students using various types of mobile applications.
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Acceptability and Preferences Toward MHealth
Applications
The willingness to use mHealth applications for managing
one’s own health and their perceived usefulness among
patients and other people are depicted in Table 4. Students
with history of hospitalisation in the past and first-year stu-
dents were significantly more likely to consult a doctor or a
nurse telephonically in case of need (χ2= 5.04, p= 0.01)
(χ2= 16.8, p= 0.00). The perceived usefulness about
mHealth applications for prevention, management, and
control of health and disease was significantly more among
students with history of hospitalization (χ2= 5.23, p= 0.01)
and among fourth-year students (χ2= 12.92, p= 0.001)

Students who were currently using two or more mHealth
applications were significantly more likely to recommend
these applications for patients. (χ2= 1.04, p= 0.001).

More than two-thirds of them felt that mobile mHealth
applications will be useful for people and patients for the man-
agement of pre-emergency and emergency situations (77.3%),
but only 66.4% felt that they will be useful for people for the
prevention, management, and control of health and disease.

Students were asked to suggest useful areas for health
information or services to be made available through
mHealth applications. As shown in Figure 2, the most
common areas of health information or services to be made
available through mHealth apps were physical activity and
exercise (69.8%), followed by management of chronic dis-
eases like cardiovascular disease, diabetes, etc. (48.6%).

When the students were asked about the most preferred
mode to send and receive information and services, most of
them (32%) responded that text message or short message
service was most preferable, followed by voice calls (24%)
and video calls (9%).

There were variable preferences among participants about
the frequency of health information delivery through apps.
As depicted in Figure 3, delivery of mobile health information
and services was preferred on a daily basis by more than a
quarter (27%) of the students. Of all, 384 (67.1%) preferred
the local language over English as the medium of communi-
cation or mode of delivery for sending and receiving commu-
nication in mHealth applications.

In addition, more than half of the students reported com-
munication with health care workers (394, 68.9%), infor-
mation regarding management of acute illness or
emergency conditions (324, 56.6%), automatic reminders
for appointments, medications, follow-up etc. (311,
54.4%), and information regarding medications and treat-
ment (299, 52.3%) as important functions of mHealth
applications (Table 5).

Table 2. Use of Mobile Application Among Students According to Their Demographic Characteristics.

Variables

Demographic factors

Students in each year of study Gender

First Second Third Fourth

Chi-square

(p value) Male female

Chi-square

(p value)

Adequate access to Wi-Fi internet Yes 130 105 109 102 26.6 (p= 0.001*) 98 347 0.0 (p= 0.54)

No 63 32 21 10 28 98

Type of mobile phone iPhone 12 10 4 6 3.92 (p= 0.68) 4 28 2.7 (p= 0.25)

Android 164 110 112 96 107 375

Non-android 17 17 14 10 16 42

Use of social networking application No 42 32 30 11 9.32 (p= 0.02*) 28 87 0.38 (p= 0.30)

Yes 151 105 100 101 99 358

Use of gaming applications No 146 101 96 77 1.76 (p= 0.623) 81 339 7.78 (p= 0.04)
yes 47 36 34 35 46 106

Use of Health and fitness applications No 134 94 81 76 1.99 (p= 0.57) 75 310 5.05 (p= 0.017*)
Yes 59 43 49 36 52 135

Use of education related application No 63 60 61 44 7.8 (p= 0.05*) 59 169 2.96 (p= 0.05*)
Yes 130 77 69 68 68 276

*Significant at p<0.05 levels.

Table 3. Types of mHealth Applications Used by Participants.

Type of mHealth apps Frequency Percentage

Medical reminders and alerts No 494 86.4

Yes 78 13.6

Women’s health and pregnancy No 517 90.4

Yes 55 9.6

Disease-specific fitness tracker No 525 91.8

Yes 47 8.2

Lifestyle and stress No 438 76.6

Yes 134 23.4

Diet and nutrition No 414 72.4

Yes 158 27.6

Other No 564 98.6

Yes 8 1.4
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Table 4. Acceptability Toward mHealth Applications and Associated Factors.

Associated factors

Previous history of

hospitalization

Currently using two or

more mobile health

applications Year of study

Yes No

Chi-square

pvalue Yes No

Chi-square

p value 1st 2nd 3rd 4th

Chi-square

(P value)

Acceptability

toward

mHealth

applications

Willingness to consult a

doctor, nurse or a health

care provider

telephonically when there

is a need

Yes 155 296 5.04

p= 0.01*
84 367 0.55

p= 0.27

157 107 113 74 16.8

p= 0.00*No 55 66 19 102 36 30 17 38

Willingness to use mHealth

apps for own emergency

/pre-emergency care

Yes 168 296 0.27

p= 0.23

80 384 0.97

p= 0.19

157 117 107 83 5.36

p= 0.12No 42 66 23 85 36 20 23 29

Willingness to use mHealth

apps for own prevention,

management and control of

health and disease.

Yes 190 322 0.33

p= 0.33

99 413 5.86

p= 0.08

172 121 116 103 0.96

p= 0.80No 20 40 4 56 21 16 14 9

Willingness to recommend

mHealth applications to

patients/people.

Yes 110 202 0.62

p= 0.24

103 209 1.04

p= 0.00*
95 73 79 65 4.87

p= 0.18No 100 160 0 260 98 64 51 47

Perceived usefulness of

mHealth apps for

prevention, management

and control of health and

disease for patients/people.

Yes 181 284 5.23

p= 0.01*
89 376 2.16

p= 0.08

165 98 105 97 12.92

p= 0.00*No 29 78 14 93 28 39 25 15

Perceived usefulness of

mHealth apps for

emergency

/pre-emergency care for

patients/people

Yes 159 283 0.45

p= 0.28

81 361 0.13

p= 0.41

160 101 97 84 5.31

p= 0.15No 51 79 22 108 33 36 33 28

*Significant at p<0.05 level.

Figure 2. Areas of health information or services suggested through mHealth applications.
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Discussion
This study examined the preferences, acceptability usage, of
mHealth applications among nursing students in India. The
findings suggest that up to a third of the students who were
included in the survey use mHealth applications. However,
when compared to the use of social media applications, this
is remarkably small. According to previous studies, the use
of mHealth applications among students vary considerably
across the globe, with reported rates of 58.13% in the
USA, 15.4% to 38.6% in Ethiopia, and 79.8% in the UK
(Hailiye Teferi et al., 2023; Montagni et al., 2018; Payne
et al., 2012). Similar to reports from across the globe
(Giroux & Moreau, 2022; Valdez et al., 2020), the nursing

students also reported widespread access to smartphones
and internet. This reinforces the current understanding
about new generation embracing mobile phone technology.

Students who participated in the study demonstrated a
high level of “perceived usefulness” about mHealth applica-
tions, with a large majority of them expressing their willing-
ness to use mHealth in various health contexts. Health
students of various health professions across the globe have
also demonstrated similar levels of acceptance toward
mHealth (Braun et al., 2013; Feinberg et al., 2017;
Manyazewal et al., 2021; Payne et al., 2012; Smith et al.,
2015). The acceptability of mHealth applications among stu-
dents of health professions can be considered as a positive
state in the healthcare landscape. Previous studies have dem-
onstrated that one important factor influencing healthcare
professionals’ endorsement of mobile health applications to
patients is their perception of the apps’ usefulness
(Binyamin & Zafar, 2021). Similarly, in the current study it
was observed that students who used more than one
mHealth application were more likely to recommend them
to patients. Thus the current usage of mHealth applications
among nursing students translates into a motivating factor
that increases the likelihood of their patients using mHealth
applications Nevertheless, in contrast to the current study
findings, a web-based survey reported that even though
48.35% of the practicing nurses used mHealth applications,
only 6.5% of them recommended it to their patients (Mayer
et al., 2019).

The most widely used and recommended type of mHealth
application by the students was lifestyle and diet-related. In
previous studies, it has been seen that younger users mostly
prefer to use health applications that are intended for wellness
promotion (Jabour et al., 2021; Krebs & Duncan, 2015;
Panagiotis, 2017). A cross-sectional survey conducted

Figure 3. Preferred frequency of delivery of information and services through mHealth apps.

Table 5. Importance of Various Functions in mHealth Applications.

Importance of functions in

mHealth applications Answer Frequency Percentage

Communication with health

care workers

No 178 31.1

Yes 394 68.9

Automatic reminders

(appointments, medications,

and followup)

No 261 45.6

Yes 311 54.4

Information regarding

medications and other

treatment

No 273 47.7

Yes 299 52.3

Information regarding chronic

disease management

No 338 59.1

Yes 234 40.9

Information regarding

management of acute illness

or emergency conditions

No 324 56.6

Yes 248 43.4

Provide communication

between staff and patients

No 313 54.7

Yes 259 45.3

Ravi et al. 7



among university students in health colleges in Saudi Arabia
revealed that students were using mHealth apps for tracking
physical activities and counting calorie intake rather than for
monitoring chronic health conditions (Jabour et al., 2021).
The most requested mobile health applications among
nursing students, according to a qualitative investigation of
their preferences, are those that can improve their physical
and emotional well-being (Sittig et al., 2022). Therefore, it
can be concluded that the results of the current study are con-
sistent with earlier research in this field. Using mHealth apps,
nurses are increasingly empowering their patients to adopt
good lifestyle choices and enhance their overall health (Asiri
& Househ, 2017). The preferences demonstrated by the stu-
dents in the current study thus indicate that nursing students
are able to promote the utilization of mobile health applica-
tions to aid in preventative healthcare by increasing patient
awareness and usability.

It is important to mention “women’s health and pregnancy”
apps in this context because it appears that a considerably
smaller number of students have downloaded and used these
applications. The skewed perception toward the use of
mHealth applications to improve maternal and child health is
supported by earlier studies (Kruse et al., 2019). Many applica-
tions designed to cater to the female gender are developed for
the universal user without considering gender variations in
preferences. In addition, students, being healthy and young,
may not seek the use of such applications either. This could
be a possible explanation for the low rate of use of women’s
health apps observed in the present study. However, designing
women’s health apps that ensure superiority in content and
engagement for female end users should also be considered
(Biviji et al., 2021; Saparamadu et al., 2021).

Another major finding of the study is that a vast majority
of the participants considered mHealth to be a useful tool to
improve communication between health care providers and
patients. Digital applications are sometimes the only possible
form of communication between healthcare professionals
and patients (Siow et al., 2020). The present study thus
reflects that nursing students recognize the value of
mHealth in improving patient-provider interactions, thus
making health information more accessible. The value of
mHealth in improving interaction between health care
workers and patients with the help of mobile technology
and applications was identified in previous studies as well
(Feinberg et al., 2017; Panagiotis, 2017).

Participants preferred the local language over English to
receive and send health-related information. Similar findings
have been reported in a population-based survey conducted
to explore mobile phone usage patterns in rural Kerala,
India (Feinberg et al., 2017). The participants had varying
opinions about the best frequency of delivery of health-
related information through mobile phones. It could be due
to the difference in experience they had with different
types of applications that they used, based on which they
would have developed preferences.

Mobile phones have revolutionized our society positively;
however, there is relatively lesser utilization of the same in
health-related matters (Guo et al., 2020; LeRouge et al.,
2014). The use of these technological advancements for
improving health care is the need of the hour. Mobile appli-
cations can transform health care by reorienting it around end
users and changing the conventional methods of health care
and delivery. Nursing students are future health care
workers who may motivate and advance the use of
mHealth applications among end users. The adoption of
mHealth among the students is helpful to understand how
they perceive these applications and consider them useful.

Strengths, Limitation and Future
Research Directions
This study is an overarching evaluation of the current sce-
nario of usage of mHealth applications among nursing stu-
dents in India, with an in-depth appraisal of the pattern of
usage, preferences and associated factors. The current study
has few limitations as well. The non-probability sampling
technique used for sample allocation is a major limitation
of the study. Since all of the variables in the study were mea-
sured using self-reported measures, self-reported bias cannot
be completely ruled out. Future research can explore the
knowledge of students about mHealth applications and
their importance. Further, examining the general public’s
usage and acceptability toward mHealth can also be pertinent
to direct services through mHealth applications

Implications for Nursing Practice
The findings of the study have a major implication for inform-
ing the policy makers and those in charge of developing
nursing curricula about the necessity of introducing the
concept of mobile health technology, as well as its applications
and use, into nursing curricula across all nursing institutes in
India to adequately prepare the workforce of the future to
enable and facilitate the use of mHealth services in advancing
the delivery of health care services. In addition, providing
nursing students and nurse with training programs is crucial
to improving their comfort level and familiarity with mobile
health technologies when providing health care. Additionally,
a high degree of “perceived usefulness” reported by the stu-
dents regarding mHealth apps suggests the usefulness of
mHealth applications in the campus for health promotion
and prevention, and management of emergency cases. In
light of the increasing adoption of mHealth and its many
advantages, these results can contribute to the development
of effective public health policies. In order to ensure successful
and efficient implementation of mHealth, it is recommended to
inform policymakers and decision makers be informed about
the preferences expressed by students during the development
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and design of various mHealth apps. This will allow for the
appropriate consideration of user preferences.

Conclusions
In this study, the adoption rate of health-related mobile appli-
cations and the preferences and acceptability of these appli-
cations among Indian nursing students were examined. The
use of mHealth apps is less common among students in com-
parison to social media applications. However, they perceive
the apps to be useful and recommend them to patients for use
in various health contexts. As mHealth is a promising area for
improving health care delivery, improved sensitization
among students about the scope of mHealth is warranted.
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(2017). Digital health is a cultural transformation of traditional
healthcare. MHealth, 3, 38. https://doi.org/10.21037/mhealth.
2017.08.07

mHealth: New horizons for health through mobile technologie.
(n.d.). WHO | Regional Office for Africa. https://www.afro.who.
int/publications/mhealth-new-horizons-health-through-mobile-
technologie

Montagni, I., Cariou, T., Feuillet, T., Langlois, E., & Tzourio, C.
(2018). Exploring digital health use and opinions of university
students: Field survey study. JMIR MHealth and UHealth,
6(3), e65. https://doi.org/10.2196/mhealth.9131

Mustafa, A. S., Ali, N., Dhillon, J. S., Alkawsi, G., & Baashar, Y.
(2022). User engagement and abandonment of mHealth: A
cross-sectional survey. Healthcare, 10(2). https://doi.org/10.
3390/healthcare10020221

Panagiotis, A. (2017). Knowledge, Attitudes and Perspectives
among senior Nurse students for the use of mHealth. A quanti-
tative study in Greece and Cyprus [UiT The Arctic University
of Norway]. https://hdl.handle.net/10037/12761

Payne, K. F. B., Wharrad, H., & Watts, K. (2012). Smartphone and
medical related app use among medical students and junior
doctors in the United Kingdom (UK): A regional survey. BMC

Medical Informatics and Decision Making, 12, 121. https://doi.
org/10.1186/1472-6947-12-121

Saparamadu, A. A. D. N. S., Fernando, P., Zeng, P., Teo, H., Goh,
A., Lee, J. M. Y., & Lam, C. W. L. (2021). User-centered design
process of an mHealth app for health professionals: Case study.
JMIR MHealth and UHealth, 9(3), e18079. https://doi.org/10.
2196/18079

Shabir, H., D’Costa, M., Mohiaddin, Z., Moti, Z., Rashid, H.,
Sadowska, D., Alam, B., & Cox, B. (2022). The barriers and
facilitators to the use of lifestyle apps: A systematic review of
qualitative studies. European Journal of Investigation in
Health, Psychology and Education, 12(2), 144–165. https://doi.
org/10.3390/ejihpe12020012

Shukla, D., Thombre, B. D., Baby, P., Palaninathan, J.,
Subramanian, S., Prathyusha, P. V., & Bhagavatula, I. D.
(2023). Validity of Glasgow outcome scale-extended (GOSE)
mobile application for assessment of outcome in traumatic
brain injury patients. Brain Injury, 37(10), 1215–1219. https://
doi.org/10.1080/02699052.2023.2218649

Siow, M. Y., Walker, J. T., Britt, E., Kozy, J. P., Zanzucchi, A.,
Girard, P. J., Schwartz, A. K., & Kent, W. T. (2020). What
was the change in telehealth usage and proportion of no-show
visits for an orthopaedic trauma clinic during the COVID-19 pan-
demic? Clinical Orthopaedics and Related Research, 478(10),
2257–2263. https://doi.org/10.1097/CORR.0000000000001396

Sittig, S., Hauff, C., Williams, S. G., Graves, R. J., & Fruh, S.
(2022). A qualitative exploration of desired mHealth app mech-
anisms related to daily life influences for college nursing stu-
dents. Research Directs in Health Sciences, 2(1), 7. https://doi.
org/10.53520/rdhs2022.10441

Smith, R., Menon, J., Rajeev, J. G., Feinberg, L., Kumar, R. K., &
Banerjee, A. (2015). Potential for the use of mHealth in the man-
agement of cardiovascular disease in Kerala: A qualitative study.
BMJ Open, 5(11), e009367. https://doi.org/10.1136/bmjopen-
2015-009367

Statistisa. (2023). Number of internet users in India from 2010 to
2023, with estimates until 2050. https://www.statista.com/
statistics/255146/number-of-internet-users-in-india/

Tavakoli, N., Yarmohammadian, M., & Safdari, R. (2015). Role of
mhealth in effective response to disaster. International Journal
of Health System and Disaster Management, 3(3), 129. https://
doi.org/10.4103/2347-9019.157363

Valdez, G. F. D., Cayaban, A. R. R., Al-Fayyadh, S., Korkmaz, M.,
Obeid, S., Sanchez, C. L. A., Ajzoon, M. B., Fouly, H., & Cruz,
J. P. (2020). The utilization of social networking sites, their per-
ceived benefits and their potential for improving the study habits
of nursing students in five countries. BMC Nursing, 19, 52.
https://doi.org/10.1186/s12912-020-00447-5

Ventola, C. L. (2014). Mobile devices and apps for health care pro-
fessionals: Uses and benefits. P & T : A Peer-Reviewed Journal
for Formulary Management, 39(5), 356–364. https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC4029126/

Verma, M. P., & Gupta, S. (2019). Competency in informatics for
nursing professional in India: Imbibing the tech-culture among
nursing professionals. International Journal of Nursing
Education, 11(1), 67. https://doi.org/10.5958/0974-9357.2019.
00015.1

10 SAGE Open Nursing

https://doi.org/10.3389/frph.2022.945455
https://doi.org/10.3389/frph.2022.945455
https://doi.org/10.2196/mhealth.4924
https://doi.org/10.2196/mhealth.4924
https://doi.org/10.2196/13263
https://doi.org/10.2196/13263
https://doi.org/10.17705/1CAIS.01250
https://doi.org/10.17705/1CAIS.01250
https://doi.org/10.2196/jmir.3049
https://doi.org/10.2196/jmir.3049
https://doi.org/10.1161/circ.142.suppl_3.17378
https://doi.org/10.1161/circ.142.suppl_3.17378
https://doi.org/10.1161/circ.142.suppl_3.17378
https://doi.org/10.1038/s41746-021-00487-4
https://doi.org/10.1038/s41746-021-00487-4
https://doi.org/10.1038/s41746-021-00487-4
https://doi.org/10.2196/15195
https://doi.org/10.2196/15195
https://doi.org/10.21037/mhealth.2017.08.07
https://doi.org/10.21037/mhealth.2017.08.07
https://doi.org/10.21037/mhealth.2017.08.07
https://www.afro.who.int/publications/mhealth-new-horizons-health-through-mobile-technologie
https://www.afro.who.int/publications/mhealth-new-horizons-health-through-mobile-technologie
https://www.afro.who.int/publications/mhealth-new-horizons-health-through-mobile-technologie
https://www.afro.who.int/publications/mhealth-new-horizons-health-through-mobile-technologie
https://doi.org/10.2196/mhealth.9131
https://doi.org/10.2196/mhealth.9131
https://doi.org/10.3390/healthcare10020221
https://doi.org/10.3390/healthcare10020221
https://doi.org/10.3390/healthcare10020221
https://hdl.handle.net/10037/12761
https://hdl.handle.net/10037/12761
https://doi.org/10.1186/1472-6947-12-121
https://doi.org/10.1186/1472-6947-12-121
https://doi.org/10.1186/1472-6947-12-121
https://doi.org/10.2196/18079
https://doi.org/10.2196/18079
https://doi.org/10.2196/18079
https://doi.org/10.3390/ejihpe12020012
https://doi.org/10.3390/ejihpe12020012
https://doi.org/10.3390/ejihpe12020012
https://doi.org/10.1080/02699052.2023.2218649
https://doi.org/10.1080/02699052.2023.2218649
https://doi.org/10.1080/02699052.2023.2218649
https://doi.org/10.1097/CORR.0000000000001396
https://doi.org/10.1097/CORR.0000000000001396
https://doi.org/10.53520/rdhs2022.10441
https://doi.org/10.53520/rdhs2022.10441
https://doi.org/10.53520/rdhs2022.10441
https://doi.org/10.1136/bmjopen-2015-009367
https://doi.org/10.1136/bmjopen-2015-009367
https://www.statista.com/statistics/255146/number-of-internet-users-in-india/
https://www.statista.com/statistics/255146/number-of-internet-users-in-india/
https://www.statista.com/statistics/255146/number-of-internet-users-in-india/
https://doi.org/10.4103/2347-9019.157363
https://doi.org/10.4103/2347-9019.157363
https://doi.org/10.4103/2347-9019.157363
https://doi.org/10.1186/s12912-020-00447-5
https://doi.org/10.1186/s12912-020-00447-5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4029126/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4029126/
https://doi.org/10.5958/0974-9357.2019.00015.1
https://doi.org/10.5958/0974-9357.2019.00015.1
https://doi.org/10.5958/0974-9357.2019.00015.1

	 Introduction
	 Review of Literature
	 Methods
	 Design and Setting
	 Population and Sample
	 Measurement
	 Approvals, Ethical Considerations, and Data Collection
	 Statistical Analysis

	 Results
	 Characteristics of Participants
	 Availability and Use of Mobile, mHealth, and Related Technology
	 Acceptability and Preferences Toward MHealth Applications

	 Discussion
	 Strengths, Limitation and Future Research Directions
	 Implications for Nursing Practice
	 Conclusions
	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


