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Abstract

Objectives: The current research aimed to develop a questionnaire for the evaluation of the staff viewpoints in mobile

phone use in the delivery of their services and then to assess the primary health center staff attitudes toward this area.

Methods: This was a two-stage cross-sectional study. In the initial stage, a questionnaire was constructed that tested their

reliability and validity through Cronbach’s alpha coefficient, multitrait/multi-item correlation matrix and multivariate

method of factor analysis. In the second phase, we computed the raw score of each construct which was calculated by

taking the mean of the responses of all the items in a particular construct. The normality of the scores for each construct

was tested via Kolmogorov-Smirnov and various parametric/non-parametric statistical tests were applied to compare the

responses of the subjects. After statistical tests, the final questionnaire was confirmed, including 28 items.

Results: The final questionnaires’ five main axes consisted of health services efficiency, education, notices, consultation, as

well as follow-up. Personnel perspective assessment indicates that there is no difference of view among individuals coming

from various demographic features, including gender, age, work experience, as well as education level, to mobile phone

use in their services.

Conclusion: The attitude of public health center staff to mobile phone use in providing health services was positive in

general, which would be an influential context for the effective application of mobile phones in public health; such a context

would result in users’ intentions to use and accept m-Health.
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Introduction

Information technology (IT) has become one of the

vital mechanisms today for the growth of the health-

care industry. Healthcare experts need to have access to

information about their patients anytime and any-

where. Mobile phones are one of the instruments that

may effectively assist such access to information about

patients.1 The use of such tools in health results in a

new field, mobile health (mHealth); this refers to med-

ical and public health deeds supported by mobile

tools, including mobile phones, patient monitoring

1Paramedical School, Zahedan University of Medical Sciences, Iran
2Department of Statistics, Dibrugarh University, India
3Dibrugarh University, India
4Scientific Research Center, Zahedan University of Medical Sciences, Iran
5School of Nursing and Midwifery, Saveh University Of Medical Sciences,

Iran

Corresponding author:
Leila Erfannia, Health Information Technology Department, Paramedical

School, Zahedan University of Medical Sciences, Zahedan, Iran.

Email: Leila.erfannia@gmail.com

Digital Health

Volume 6: 1–13

! The Author(s) 2020

Article reuse guidelines:

sagepub.com/journals-

permissions

DOI: 10.1177/2055207620942357

journals.sagepub.com/home/dhj

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial

4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work

without further permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/

open-access-at-sage).

https://orcid.org/0000-0002-5094-6385
mailto:Leila.erfannia@gmail.com
http://uk.sagepub.com/en-gb/journals-permissions
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/2055207620942357
journals.sagepub.com/home/dhj


instruments, personal digital assistants, as well as other
wireless devices.2 The most significant aim of mHealth
is identified to be the improvement of health services
quality and healthcare access.1,3,4 The use of mobile
phones in health may result in reducing health services
expenses, as well as altering population behaviors to
preventive ones, which may improve the results of
health systems in the long run.4 Certain types of pre-
ventive behavior that may be managed in some way by
mobile phones are smoke cessation, weight loss, alco-
hol consumption management, and sexually transmit-
ted infections.3 Information and resource sharing via
mHealth may result in delivering information on health
matters, making data available to providers in remote
geographical zones, increasing patient self-education,
as well as improving diagnosis practice.5

In developing countries, mobile phone use is a cost-
effective method to satisfy the particular needs of the
health system and an appropriate device for disease
control interventions.6 In the face of traditional meth-
ods in behavioral change interventions, mobile technol-
ogy has appeared to enhance clinical and behavioral
effects with today’s advances. The potentiality of
mHealth in preventing disease and self-managing
chronic disease has been demonstrated. Mobile
phones, in recent decades, have been adapted as an
operative device for behavioral change in chronic dis-
ease prevention, as well as a personal site for patient
communication, engagement, health data tracking,
information up to dating, and reminders of health
behavior.7 In research, kidney transplant recipients
have a positive attitude to mobile phone use in their
care practice in general; they believe that such tools
offer appropriate conditions for self-efficacy and
assist providers in better medical care management.8

As the most primary healthcare (PHC) goal is offer-
ing the highest levels of health and well-being through
centering on needs and preferences of people, efforts
have been made to improve access to preventive services,
treatment, early diagnosis, as well as focusing on people
by decreasing hospital admissions and re-admission to
decrease total health expenses and enhance care efficien-
cy.9 Non-communicable ailments in low and middle-
income countries, in particular, trigger much damage
and risk to the well-being and health of the international
community. PHC has the potential to prevent such ail-
ments.10 Mobile phones have potential, including a high
level and easy acceptance of optimal application, and
may be a proper tool for PHC purposes.7

Public health with distinct sections has great poten-
tial to be linked by mobile phones similar to other IT
services. Certain examples of IT services in this
scope are information dissemination, data analysis, as
well as disease surveillance.11 Decision-making in
public health requires timely accurate data,12 and

mobile phones may meet this need with the potential to
ease communication. A systematic review of the mHealth
application in disease surveillance offered proof about the
use of various mobile applications (apps) in collecting
health observation data in sub-Saharan Africa.13 Public
health staff can notify and send preventive messages
through mobile phones to the patients to get health serv-
ices and peer support.2 According to Medhanyie et al.’s
research, it was feasible to use electronic forms on a
smartphone in primary health to collect data on maternal
health on a small scale.14

In the last two decades, the Iranian government has
focused on primary care services and has become the
most significant provider of healthcare in the country
with certain services, including vaccination and prena-
tal services for free.15 Villages or a set of them encom-
pass Health Homes (health delivery service centers in
Iranian villages) being the first point of contact with the
health system based on the structure of the primary
healthcare network in Iran. Health sites and centers
in the cities are the first contact point, all of which
work under the supervision of the University of
Medical Sciences in each province.16 Various services
are offered by the health centers that include vaccina-
tions, care of the pregnant and elderly, as well as man-
agement of chronic and non-chronic diseases like
diabetes, hypertension, and cancer. In Iran, the
human resources and organizational structure of
health centers may be employed as a chance for lifestyle
adaptation interventions.17

Leong et al.18 exploited the performance, attitudes,
and beliefs of phone hygiene amongst healthcare work-
ers of Singapore tertiary acute care hospital. They also
examined how the effect of phone hygiene stations
started to enhance phone hygiene. In their survey, it
was recorded that 11.5% healthcare workers cleaned
their phone regularly while 9.4% had never cleaned it,
but that was altered to 16.9% and 3.8% respectively
after the setting up of phone hygiene stations. Feroz
et al.19 explored the potential of the use of the mobile
phone in low- and medium-income countries to improve
the performance of community health workers.
Evidence confirmed that services offered by the commu-
nity health workers had a major role in the decline of
child and maternal mortality and morbidity rates and
the burden of non- communicable and communicable
diseases. Islam et al.20 estimated the cost-effectiveness
of a mobile-phone text-messaging program for patients
with type 2 diabetes mellitus. The intervention costs for
the mobile-phone text-messaging program were summed
as $2842. Hence, it was a valuable addition to the dia-
betic patients’ treatment and predicted to provide a
good saving in low-resource settings. Mobile health
(mHealth) has a great influence on healthcare in differ-
ent ways.21 Smartphones can be utilized in delivering
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media-rich medical advice and providing clinical deci-
sion support. Smartphones can serve as an influential
support tool for community health workers in develop-
ing countries. Recently, there have been many novel
health mobile technologies including smartwatches and
activity sensors.

In Iran, on the other hand, more than 80% of indi-
viduals who use mobile phones send short message serv-
ices (SMS) once a day at least. Service popularity makes
the phone a health messenger. Numerous investigations
have supported mobile performance, as well as its effect
on lifestyle and health education, in chronic diseases like
diabetes in particular. Evidence has indicated that mobile
technology, the SMS particularly, might be applied as a
training instrument to improve the outcomes in patients
with type 2 diabetes.22 Mobile technology may be a pre-
ventive instrument in patients with cardiovascular disease
(CVD); two communication forms with patients are SMS
and mobile apps based on Park et al.7 As the most fre-
quent visitors to Isfahan health centers are women, a
corrective package is planned to shift the behavioral
health of women with hypertension referred to the cen-
ters according to Hasandokht et al.17 Given the potential
of mobile phones in primary care, this research aims to
review the perspective of Zahedan health center staff on
mobile phone use in providing their services; to make it a
positive technology adoption, it is essential to distinguish
and improve the users’ perspective at first. Zahedan is a
city and capital of Sistan and Baluchestan Province,
southeast of Iran. At the 2016 census, its population
was 587,730. The authors did not find an appropriate
instrument to assess the viewpoint of public health
staff; thus, as the first stage, a unique questionnaire was
designed, and then the views were evaluated.

Materials and methods

Study design

The current research was conducted as a descriptive
cross-sectional study to evaluate the perspective of
public health center staff in Iran on mobile phone use
in service delivery, which was done in two stages: the
initial draft of the questionnaire with 31 items was
designed using a literature review in the first stage. In
the second stage, reliability and validity of the ques-
tionnaire were tested based on a cross-sectional analy-
sis and gathering information from health staff, and
then their perspectives were analyzed. Thirty Zahedan
public health centers were included in this study, from
which 203 health staff were involved as the study pop-
ulation. We have used single-stage cluster sampling. In
this case, we have considered the cities of different
provinces of Iran as different clusters. From these clus-
ters, Zahedan was selected randomly using simple

random sampling methods. All the public health cen-
ters within Zahedan are included in the study.

Study tool and data collection

A questionnaire designed by researchers was used to
assess the viewpoint of personnel. The initial question-
naire was designed after a literature review and extrac-
tion of main concepts. The final questionnaire included
two central sections: demographic information and the
28 questions in five sections, which evaluated staff per-
spectives on mobile phone effects on health service qual-
ity and efficacy, education, notices, consultation, as
well as follow-up. The replies were ranged in a five
Likert-point scale from completely agree to completely
disagree with a score of 1–5 (completely agree¼5,
agree¼4, no idea¼3, disagree¼2, completely dis-
agree¼1) (see Appendix 1).

After study planning and questionnaire preparation,
as well as their approval by the student’s research
center of Zahedan University of Medical Sciences, the
researchers went to these public health centers and pro-
vided the personnel with the questionnaires. A cover
letter with certain information on mHealth was includ-
ed with questionnaires; responders were assured about
the confidentiality of their information . The research-
ers returned and collected the questionnaires on the
day after each distribution. A total of 203 question-
naires were collected from 30 centers. Data collection
was done over a month.

Statistical methods

Phase 1 questionnaire analysis. Before implementing the
tool, its reliability and validity were tested through vari-
ous statistical processes. Cronbach’s alpha coefficient
tested the internal consistency reliability. The multitrait/
multi-item correlation matrix was used to test the conver-
gent and discriminant validity, and the multivariate
method of factor analysis was applied to test the con-
struct validity. The designed questionnaire to investigate
delivery services of mobile phone in healthcare included
five concepts which were health service effectiveness, edu-
cation, notices, consultation, as well as follow-up. All
other constructs apart from the construct consultancy
satisfied the internal consistency reliability. The tool con-
sisted of 31 items divided into five constructs of health
service effectiveness (eight items), education (five items),
notices (five items), consultation (two items), and follow-
up (eight items). Once the validity had been tested, the
instrument was restructured; the new questionnaire had
28 items as shown in Table 1.

Phase 2 of analysis. Once the reliability and validity of
the questionnaire were tested, the proper statistical test
was applied to compare the perception of mobile phone
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delivery services in healthcare concerning various

demographic characteristics. The first phase to achieve

this goal was to compute the raw score of each con-

struct which was calculated by taking the mean of the

responses of all the items in a particular construct. The

normality of the scores for each construct was tested

via a Kolmogorov-Smirnov (K-S) before applying the

statistical test to the raw scores. Various parametric/

non-parametric statistical tests were applied to com-

pare the responses of the subjects.

Ethical considerations

The study plan was approved in the student research

center by the Research and Technology Department of

Zahedan University of Medical Sciences. After receiv-

ing written permission, the researchers referred to the

centers. The personnel were provided with all descrip-

tions about the research, such as the method and ben-

efit, they took part in the research with informed

consent. They were assured about the confidentiality

of their information and that their opinion was to be

used just for research goals.

Results

In the final analysis, a total of 203 respondents were

involved. There was a female majority in the sample

with around 78%. Most respondents were in the age

group of 30–40 (54%) years followed by the age group

of less than 30 years (28%). The education level of

most respondents was associate degree (49%) followed

by bachelor degree (29%). Table 2 presents a thorough

profile of the subjects in the research.

Phase 1 results

For all the multidimensional scales of the question-

naire, Cronbach’s alpha coefficient of internal consis-

tency was computed and Table 3 shows the findings.

As can be seen in Table 3, most scales of the tool
demonstrate a high value of alpha coefficient (a�0.70).
However, the alpha coefficient for the scale consulta-
tion is lower, i.e. a¼0.626. All the scales apart from

Table 2. Demographic profile of the study subjects.

Characteristics Frequency Percent

Sex

Man 45 22.2

Woman 158 77.8

Age

<30 56 27.6

30–40 109 53.7

40–50 34 16.7

>50 4 2.0

Education

Diploma 16 7.9

Associate degree 99 48.8

Bachelor 58 28.6

MS and more 30 14.8

Work experience

<5 53 26.1

5–10 50 24.6

10–15 46 22.7

>15 54 26.6

Table 1. Description of construct, number of items and item
number.

Construct

Number

of items

Item

numbers

Effectiveness of health service 8 1–8

Education 7 9–15

Notices 5 16–20

Consultation 3 21–23

Follow-up 8 24–31

Table 3. Internal consistency reliability of the questionnaire.

Scales

Cronbach’s

alpha coefficient

Effectiveness of health services 0.826

Education 0.775

Notices 0.801

Consultation 0.626

Follow up 0.836
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consultation, therefore, meet the reliability of internal-
consistency. The multitrait/multi-item correlation
matrix is used to test the convergent and discriminate
validity of the scales. Table 4 demonstrates the
multitrait/multi-item correlation matrix.

As can be seen in Table 4, all items in the health
service effectiveness scale have registered a correlation
higher than 0.4 with its scale. All the items, thus, meet
convergent validity. Moreover, all items of the scale
have a lower correlation with other scales rather than
its scale. All the items, therefore, meet discernment
validity. All items of the education scale meet conver-
gent validity. Questions 10 and 12 (q10 and q12) have
also recorded a high correlation with the scale of noti-
ces and follow-up. These two items can be excluded
from the analysis. For the scale of notices, all questions
meet convergent validity with a correlation higher than
0.4 with its scales. Questions 19 and 20 fail to meet
discriminate validity; its correlation with the scales of
consultation and notices are quite high. Q23 of the
consultation scale fails to satisfy both convergent and
discriminant validity with low correlation with its scale
(0.341) and high correlation with other scales. This
question, thus, may be omitted from the questionnaire.
For the follow-up scale, all questions meet convergent
validity with a correlation higher than 0.4 with its scale.
Q24, q25, and q26 fail to satisfy discriminant validity as
they register a high correlation with the scales of noti-
ces and education, respectively.

Factor analysis. Factor analysis is performed to recog-
nize the nature of factors building fundamental meas-
ures in the questionnaire. Before factor analysis,
Kaiser-Meyer-Olkin (KMO) measures of sampling
adequacy and Bartlett’s Test of Sphericity were applied
to investigate the data appropriateness for the analysis.

The factor analysis extract factors and the factor
loading matrix is given in Table 5.

The first factor with Eigen value of 9.169 loads q16,
q17, q18, q19, and q20 that forms the construct
“notices” with factor loading range of 0.742–0.462.
Q20 has high factor loading of 0.526 with the fourth
factor. Therefore, q20 is highly correlated with the first
and the fourth factor, and it may be excluded from the
questionnaire. The similar findings may be observed in
the matrix of multitrait/multi-item correlation. Higher
factor loading may be observed in the second factor for
q24, q25, q26, q27, q28, q29, q30, and q31 that con-
struct the follow-up. Also, q24, q25, and q26 hold
higher factor loadings with the first one. Thus, these
items are correlated with the fourth and the first factor,
and they may be omitted from the second factor.
Accordingly, the second factor is constituted with
q27, q28, q29, q30, and q31 that can be labelled as a
follow-up. The factor loading of the latter factor ranges

from 0.482–0.694; approximately the total variation of
7% is clarified by that. The third factor describes
approximately 7% of the total variation in the data.
Q1, q2, q3, q4, and q5 have shown higher factor load-
ing for the third factor. Therefore, “health services
effectiveness” is constituted by q1, q2, q3, q4, and q5.
A significantly higher factor loading is observed in the
fourth factor for q6, q11, q15, as well as q23. The total
variance is described by this factor as 5.701. Q9, q10,
q12, q13, and q14 have higher factor loadings for the
fifth factor that forms “Education”. Q11 and q15 being
regarded to be items of “Education” loaded poorly
with it. These two items fail to meet the convergent
and discriminant validity, as observed through the
multitrait/multi-item correlation matrix in Table 5.
Approximately 5% of the total variation in the data
is explained by the fifth factor. Q21 and q22 hold sig-
nificantly higher factor loading with the sixth factor
that clarifies around 4% of the total variance q23 to
have its place in “consultation” together with q21 and
q22 show very low factor loading. The similar results
may be observed in the matrix of multitrait/multi-item
correlation, where q23 also correlates poorly with its
scale. The seventh factor holds significantly higher
factor loading for q7 and q8 that appears to build a
new scale.

After testing the reliability and validity of the ques-
tionnaire, the modified version was finalized. The mod-
ified version of the questionnaire was used to study the
perception of mobile phone delivery services in health-
care for different demographic characteristics and these
were compared by using an appropriate statistical test.
The first step to achieve this objective was to calculate
the raw score of each of the constructs which is nothing
but the means of responses of all the items of a partic-
ular construct. Before applying a statistical test to the
raw scores the normality of the scores for each con-
struct was tested by using the K-S test.

The results of the K-S test are presented in Table 6.
As may be seen in Table 6, the raw scores of all

the factors/constructs do not follow a normal distribu-
tion. Non-parametric statistical test were, therefore,
employed to investigate the raw scores concerning var-
ious demographic characteristics.

Phase 2 results

In order to compare the raw scores of various dimen-
sions concerning the individuals, the non-parametric
method of Mann–Whitney U-test was applied;
Table 7 shows the results of the test. As can be
observed in Table 7, the perception of males and
females as regards the healthcare service effectiveness
are statistically insignificant (p-value <0.05). The opin-
ion on the subject of mobile technology use in
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Table 4. Multitrait/multi-item correlation matrix of the questionnaire.

Mean SD

Effectiveness of

health services Education Notices Consultation Follow-up

q1 1.01 0.917 0.657 0.332 0.348 0.299 0.307

q2 0.82 1.02 0.576 0.35 0.292 0.272 0.299

q3 0.73 0.9 0.506 0.379 0.214 0.368 0.375

q4 1.02 0.832 0.612 0.499 0.375 0.381 0.392

q5 0.71 1.03 0.588 0.358 0.314 0.25 0.269

q6 0.57 1.12 0.486 0.393 0.378 0.268 0.278

q7 0.54 1.174 0.447 0.286 0.213 0.146 0.184

q8 1 1.015 0.58 0.477 0.332 0.358 0.396

q9 0.68 1067 0.381 0.498 0.239 0.378 0.38

q10 0.45 1.152 0.369 0.618 0.242 0.393 0.404

q11 0.21 1.079 0.428 0.55 0.303 0.294 0.292

q12 0.85 0.989 0.514 0.512 0.483 0.376 0.406

q13 0.79 1.071 0.377 0.572 0.351 0.358 0.38

q14 0.95 0.934 0.303 0.483 0.353 387 0.407

q15 0.12 1.26 0.235 0.293 0.256 0.156 0.159

q16 1.19 0.78 0.3 0.51 0.559 0.386 0.36

q17 0.83 0.96 0.358 0.454 0.607 0.433 0.426

q18 1.19 0.813 0.287 0.408 0.687 0.472 0.466

q19 1.22 0.816 0.328 0.337 0.591 0.506 0.497

q20 0.88 0.906 0.414 0.302 0.494 0.434 0.423

q21 0.71 0.948 0.268 0.355 0.323 0.476 0.391

q22 1 0.862 0.287 0.35 0.332 0.499 0.458

q23 0.73 0.975 0.251 0.293 0.306 0.341 0.307

q24 1.08 0.843 0.361 0.444 0.548 0.363 0.656

q25 0.94 0.974 0.32 0.544 0.498 0.384 0.576

q26 1.07 0.87 0.309 0.34 0.531 0.342 0.601

q27 1.2 1.039 0.235 0.309 0.46 0.297 0.527

q28 1.06 0.851 0.303 0.397 0.397 0.365 0.64

q29 0.81 0.972 0.249 0.32 0.182 0.323 0.495

q30 0.92 0.846 0.319 0.309 0.316 0.344 0.531

q31 0.93 0.985 0.391 0.388 0.317 0.384 0.527

SD: standard deviation.
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Table 5. Rotated component factor loading matrix.

Component

1 2 3 4 5 6 7

q1 0.214 0.042 0.773 0.019 0.101 0.086 0.163

q2 0.171 0.050 0.698 –0.131 0.253 –0.039 0.298

q3 0.006 0.333 0.676 0.021 0.228 –0.097 –0.033

q4 0.167 0.140 0.695 0.120 0.265 0.204 0.012

q5 0.083 0.074 0.638 0.451 –0.060 0.098 0.061

q6 0.129 0.053 0.370 0.728 –0.099 0.171 0.115

q7 –0.016 –0.021 0.198 0.463 0.004 0.003 0.704

q8 0.117 0.163 0.395 0.040 0.354 0.027 0.618

q9 0.001 0.312 0.206 0.134 0.622 –0.070 0.037

q10 –0.021 0.245 0.240 0.276 0.675 0.127 –0.203

q11 0.029 0.104 0.134 0.691 0.389 –0.011 0.058

q12 0.331 0.018 0.359 0.076 0.517 0.188 0.171

q13 0.253 0.023 0.150 0.013 0.730 0.150 0.173

q14 0.265 0.081 0.049 –0.014 0.595 0.289 0.203

q15 0.082 0.037 –0.107 0.803 0.149 –0.064 0.004

q16 0.688 0.061 0.152 0.252 0.199 –0.079 –0.135

q17 0.729 0.084 0.222 0.166 0.177 0.018 –0.093

q18 0.742 0.140 0.081 –0.034 0.165 0.214 0.149

q19 0.621 0.258 0.116 –0.013 0.002 0.283 0.252

q20 0.462 0.199 0.074 0.126 –0.142 0.160 0.289

q21 0.103 0.151 0.045 0.198 0.152 0.784 0.067

q22 0.162 0.292 0.121 0.042 0.163 0.655 0.023

q23 0.143 0.106 –0.075 0.555 0.084 0.340 0.095

q24 0.454 0.548 0.112 0.062 0.187 0.093 0.134

q25 0.426 0.450 0.048 0.113 0.409 0.072 0.033

q26 0.493 0.572 0.111 0.176 –0.011 0.033 –0.022

q27 0.317 0.595 0.042 0.068 0.056 –0.047 0.016

q28 0.206 0.694 0.142 –0.023 0.186 0.170 0.034

q29 –0.113 0.636 0.195 –0.002 0.171 0.335 –0.096

q30 0.018 0.609 0.059 0.256 0.014 0.175 0.297

q31 0.053 0.482 0.089 0.049 0.229 0.232 0.504
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healthcare service effectiveness regarding gender is rel-

atively the same. Comparable outcomes may be seen in

the case of the other constructs, namely education,

notices, consultation, as well as follow-up. Therefore,

it may be established that the views of males and

females as regards mobile technology use in healthcare

services are more or less the same.
The research subjects were distributed into four

groups concerning their ages; below 30, 30–40, 40–50,

as well as above 50 years. The Kruskal-Wallis test was

applied to investigate the differences of views on the

subject of mobile technology use as regards age. The

mean and standard deviation of the raw scores of all

constructs were computed, as given in Table 8.
Similarly to Table 7, for all the five constructs demon-

strating the mobile technology application in healthcare

services, the people’s viewpoints are relatively the same

as regards age. The p-value computed by the Kruskal-
Wallis test reveals that the people viewpoints concerning

the five constructs are more than 0.05.
Further, some efforts were made to investigate the

perception of individuals as regards the mobile technol-
ogy application in healthcare services concerning edu-

cation level. The means and standard deviations of raw

scores of all the constructs on the education level were

computed, as shown in Table 9. To investigate the dif-
ferences in the raw scores regarding the education level

of all five constructs, the Kruskal-Wallis test was

applied. The Kruskal-Wallis test results show that the

opinions of individuals with different education level
were statistically insignificant for all constructs regard-

ing health service effectiveness, education, notices, con-

sultation, as well as follow-up.
The perception of the individuals as regards the

mobile technology application in healthcare services

was further investigated concerning work experience.

Table 7. Comparison of raw score with respect to gender.

Constructs

Mean (standard deviation)

p-Value
Male Female

Effectiveness of health services 0.9500 (0.6131) 0.7587 (0.6882) 0.142

Education 0.7194 (0.6364) 0.6163 (0.5846) 0.235

Notices 1.1689 (0.5448) 1.030 (0.6628) 0.192

Consultation 0.9278 (0.5960) 0.8758 (0.5593) 0.394

Follow-up 1.071 (0.6885) 0.9905 (0.6155) 0.356

Table 8. Comparison of raw scores with respect to age.

Age

Mean (standard deviation)

p-Value
<30 30–40 40–50 >50

Effectiveness of health services 0.7276 (0.6133) 0.7867 (0.7271) 0.9816 (0.5952) 0.6875 (0.6333) 0.364

Education 0.6294 (0.4560) 0.6101 (0.6409) 0.7941 (0.6245) 0.25 (0.7569) 0.172

Notices 1.0464 (0.5644) 1.0220 (0.6925) 1.2176 (0.6018) 1 (0.3651) 0.464

Consultation 0.8036 (0.5324) 0.9139 (0.5600) 0.9485 (0.6155) 0.8125 (0.4841) 0.484

Follow-up 0.9107 (0.6066) 1.0309 (0.6250) 1.1136 (0.6955) 0.875 (0.6208) 0.348

Table 6. Kolmogorov–Smirnov test on the raw scores.

Constructs

K-S test

statistic Sig.

Effectiveness of health services 0.0839 <0.01

Education 0.1223 <0.01

Notices 0.1664 <0.01

Consultation 0.1217 <0.01

Follow-up 0.1137 <0.01
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The means and standard deviations of the raw scores in

all the five constructs were computed concerning the dif-
ferent levels of work experience. The Kruskal-Wallis test

results reveal that for all constructs, calculating the effec-

tiveness of mobile technology use in healthcare services,

the views of people with various work experience levels

were statistically insignificant as shown in Table 10.

Discussion

Certain mobile phone-based interventions, such as edu-
cating, informing, consulting, reminding, as well as

monitoring, may enhance patient adherence.23 In the

current research, a tool was developed to investigate

the efficiency of mobile technology in primary health-

care services, which was divided into five constructs as
health service effectiveness, education, notices, consul-

tation, as well as follow-up. These, indeed, may be

regarded as five factors affecting public health person-

nel’s opinion on mobile use.

Health service effectiveness

Some main goals of mHealth are health service quality

improvement, clinical error decrease, as well as

resource integration;1 such goals may also improve

patient lifestyle.5 Patients with heart failure in the

Seto et al. study were more likely to apply mobile-
based monitoring; they named certain advantages,
including immediate feedback from providers on their
health situation. Also, they believed that this monitor-
ing system may be below-cost and a useful method of
managing the condition of heart failure patients.24

Remote monitoring through mobile technology,
indeed, appears to be an effective approach to ease
patient-provider communication.25

In the present study, most participants also agreed
with mobile phone capability to improve patient life-
style. The decrease in travel cost to receive health serv-
ices, as well as in total cost of the services using mobile
phones, was another agreed matter by most respond-
ers. Several studies have reported the cost-effectiveness
and cost-saving effect of mHealth in managing dis-
ease.25–27 The majority of responders in the present
research also believed in the mHealth capability to
make equal access of individuals to health services.

Notices

The communicative capability of mobile systems makes
it a suitable platform for informing goals. The findings
of the current research show that personnel have a pos-
itive attitude toward the informant role of mobile
phone. Communication and informant improvement

Table 9. Comparison of raw score according to education level.

Educational qualification Diploma Associate degree Bachelor MS and more p-Value

Effectiveness of health services 0.7968 (0.3705) 0.7891 (0.7420) 0.8103 (0.7331) 0.825 (0.4349) 0.9595

Education 0.7188 (0.5254) 0.6477 (0.6682) 0.6315 (0.5498) 0.5833 (0.4761) 0.6173

Notices 1.1375 (0.6682) 0.9818 (0.6929) 1.0793 (0.5982) 1.2467 (0.4833) 0.3744

Consultation 0.7656 (0.5931) 0.8914 (0.5878) 0.9375 (0.5147) 0.8417 (0.5443) 0.4867

Follow-up 0.8984 (0.6507) 1.001 (0.6779) 1.0647 (0.5679) 0.9784 (0.5949) 0.6420

Table 10. Comparison of raw score with respect to work experiences.

Work experience

Mean (standard deviation)

p-Value
<5 5–10 10–15 >15

Effectiveness of health services 0.7311 (0.6469) 0.7075 (0.6603) 0.9076 (.7423) 0.8657 (0.6560) 0.1627

Education 0.5896 (0.5345) 0.64 (0.5651) 0.6196 (0.6540) 0.7037 (0.6412) 0.6746

Notices 1.0566 (0.6056) 0.984 (0.6059) 1.048 (0.6982) 1.1481 (0.6584) 0.5658

Consultation 0.8113 (0.5763) 0.95 (0.5498) 0.8913 (0.5188) 0.9005 (0.5919) 0.7890

Follow-up 0.9127 (0.6603) 1.0525 (0.6176) 1.0272 (0.5706) 1.0448 (0.6709) 0.7717
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resulted from using such devices, has a remarkable role

in disease monitoring and education. Health providers

may appear in visit sessions or present some self-

monitoring advice to patients by mobile reminders.28

Follow-up

Most participants of the Proudfoot et al. study were

likely to apply mobile phones for mental health moni-

toring and self-management if such services were free.29

Among the prevalent mHealth services is SMS, which

may be employed for patient follow-up, health behav-

ior, as well as data collection.2,5 Lester et al. concluded

that the patients who received SMS were more

expected to report their adherence to Antiretroviral

Treatment Adherence (ART) than the group with stan-

dard care.26 The results of the current study reveal a

positive attitude of personnel to mobile phone use in

follow- up services. The use of text messages and

reminders increases appointment attendance up to

7% according to Chen.30 SMS benefits providers and

patients by increasing clinic attendance.3 Zolfaghari

et al. report better improvement in Glycated hemoglo-

bin (HbAtc) in patients to receive SMS and is followed

by telephone.31 Follow-up and communication services

are the most prevailing activities offered by public

health centers. Pregnant women, newborn, children,

as well as elderly, are certain groups receiving services

like a medication reminder or a visit attendance

through mobile phones.

Education

SMS appears to be an appropriate communication tool

among health providers and patients to improve their

knowledge.32 Online courses provided by mobile

phones offer independent education opportunities for

providers and patients.5 The participants, in Al-

Fahad’s research, were interested in using mobile

phones to access their information; they also recog-

nized it as an independent education instrument any-

time and anywhere.33 In the present research, the

participants also had a positive attitude toward

mobile phone use in education services. Educational

track, which may be sent as a Bluetooth file to

mobile phones, was the choice the majority of the par-

ticipants agreed to. The educational family program on

the same devices was another item that most respond-

ers were agreed with. Most health apps were installed

on mobile phones to be applied for monitoring, inform-

ing, as well as educational goals.34 Goodarzi et al.

reports that sending educational SMS leads to a signif-

icant increase in the knowledge of the experimental

group as compared to the control.35 Similarly, Fatehi

et al. conclude that there is an improvement in the
knowledge of patients receiving educational SMS.32

Consultation

mHealth can offer remote consulting services without
any in-person visits. In research on patients with spina
bifida, the application of a skincare app led to
increased patient adherence to regime therapy, remote
monitoring, as well as better communication between
patients and the treatment team.36 The majority of the
participants in the current research agreed to provide
medical and pharmacy counselling services through
mobile phones with no appointments in-person.

The non-parametric statistical test was applied to
investigate the views of individuals with various demo-
graphic characteristics, including gender, age, educa-
tion, and work experience. The opinions of male and
female respondents concerning mobile technology
effectiveness in healthcare services were found to be
just about the same. Further, the results indicated
that there is no difference in opinion among people
from various age groups. Such differences also were
not observed among the subjects with different educa-
tion levels. Also, the findings revealed that the differ-
ences in work experience do not lead to any variation in
opinion concerning the application of mobile technol-
ogy in healthcare services. Due to the popularity and
high penetration rate of mobile phone use, it may be
introduced for a wide range of usage disregarding age,
gender, education, as well as work experience.

Conclusion

The current research follows two central objectives,
first designing a questionnaire to assess public health
personnel approaches to mobile phone application in
their services and second evaluating their perspective to
this technology. A questionnaire was suggested with 28
questions in five parts of health services effectiveness,
education, notices, consultation, as well as follow-up.
Staff perspective assessment reveals that there was no
difference in opinion of people from various demo-
graphic characteristic, including gender, age, work
experience, as well as education level toward mobile
phone use in their services. Public health center staff
attitudes toward the use of the mobile phone to deliver
health services were generally positive, which would be
an influential context for the successful application of
mobile phones in public health; this context, in turn,
would encourage users to apply and accept mHealth.
Zamani et al. state that the attitude to the use of the
mobile phone is an important alternative affecting m-
learning acceptance by medicine students of Isfahan
University of Medical Sciences.37 Hence, the
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implementation of certain short and long-term pro-

grams in mobile phone apps and its abilities, including

SMS or Multimedia Messaging Service (MMS) in

public health centers, would be beneficial and may

make appropriate context to reach higher quality in

health services and improvement in patients’ lifestyle.
Based on the results of the present study, the follow-

ing can be suggested: the designed questionnaire can be

used in other areas of healthcare to evaluate the views

of personnel regarding the use of mobile phones in

providing services. Also, the positive view of the

respondents of the present study shows the utility of

mobile phones in various areas of public health, so

managers can use this tool in various areas of service

in public healthcare centers such as communicating

with patients, providing reminders for medications

and appointments, educating them and changing life-

style. They can also evaluate their services and thus

improve them by receiving patients’ comments via

mobile phone. Remote counselling services will be

very useful without face-to-face visits, especially for

the elderly and pregnant mothers who are unable to

be present at all attendance visits. It will also be

much easier to track the condition of patients by

mobile phone. The results of the present study can

help to increase the awareness of public health manag-

ers about the potential of mobile phones in providing

services so that they can make more effective decisions

about using these tools in health centers.
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Appendix 1: The designed questionnaire to assess public health staff viewpoints about mobile phone
use in the delivery of their services.

Completely

disagree Disagree No idea Agree

Completely

agree

Effectiveness of health service

1 The use of mobile technology improves the quality of

public health services.

2 Using mobile technology reduces the cost of providing

public health services.

3 Mobile technology improves self-management in public-

healthcare professionals.

4 The use of mobile technology expands the range of health

services.

5 The use of mobile technology creates equal access to

facilities and services for the general public.

6 Mobile technology improves interpersonal interactions

between the provider and the recipient.

7 Using mobile technology reduces the number of visits to

health centers.

8 Using mobile technology, travel costs for services are

reduced.

Education

9 Mobile technology makes public health education

unrestricted.

10 Mobile-based tutorials provide lifelong learning for

people.

11 Family planning training can be provided through mobile

technology.

12 Educational programs (including personal hygiene, oral

care, and family planning) can be provided in the form

of Bluetooth movies on client’s mobile devices.

13 Using mobile-friendly technologies is easy for everyone.

Notices

14 Using mobile technology, notification is faster.

15 Mobile notification helps improve disease prevention.

(continued)
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Continued.

Completely

disagree Disagree No idea Agree

Completely

agree

16 Warnings on the prevalence of contagious diseases can be

provided through mobile technology.

17 Reminders for immunization and vaccination can be

provided through mobile technology.

18 By promoting mobile communication, health plans are

promoted by individuals.

Consultation

19 Therapeutic and pharmaceutical counselling can be done

through mobile technology for individuals.

20 Introduction of specialist physicians to patients can be

done by mobile technology without a face-to-face visit

for an appointment.

Follow-up

21 Mobile notification facilitates follow-up services.

22 Nutritional care for pregnant women and infants can be

provided through mobile technology.

23 The pursuit of pregnant women can be enhanced through

mobile technology.

24 The timing of attending can be provided through mobile

phones.

25 Reminders for medication use in patient groups can be

provided via mobile phones.

26 Mobile technology provides the opportunity to serve and

attend the medical staff on the patient’s bedside at any

moment.

27 Mobile technology facilitates the promotion of people’s

awareness in rural and harsh rural areas.

28 Mobile notification reduces patients’ need for unneces-

sary visits.
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