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Background. Mobile health (mHealth) due to its popularity and accessibility can be widely
applied in different health areas such as the management of chronic diseases. However, its
success depends on the acceptance of their users. Therefore, the aim of this study was to sur-
vey the attitudes of patients with chronic disease toward mHealth technology and their will-
ingness to use it.

Methods. This study was conducted within a 2-year period (2016-2018) to determine and
compare the attitude and willingness of patients with asthma, diabetes, and multiple sclerosis
(MS) toward using mHealth technology in a province in Iran.

Results. In total, 222 patients participated in this study. More than 93 percent of the patients
with diabetes and MS, and 65 percent of the asthmatic patients preferred using mHealth ser-
vices rather than consulting a physician (p <.0001). About 98, 94, and 49 percent of the MS,
diabetic, and asthmatic patients, respectively felt comfortable if their health conditions
checked by physicians through mHealth technology ( p <.0001).

Conclusions. Our results showed that the majority of the patients felt comfortable and pre-
ferred using mHealth technology rather than consulting the physicians. The attitudes of dia-
betic and MS patients toward mHealth technology were rather more positive compared to
asthmatic patient attitude. These results may be helpful for the developers of mHealth tech-
nology, and researchers who design mHelath interventions for patients with chronic disease.

Background and Objectives

Despite the availability of effective treatment of chronic diseases, American Institute of
Medicine reports that there is still a gap between the real treatment success rate compared
to the expected rate. A reason for this gap is the patient poor adherence or non-adherence
to prescribed treatment which affects their health (1;2). Because challenges to treatment adher-
ence are complex and varied, solutions to improve adherence must be multifactorial. Although
the long-term use of pharmacotherapy is effective in managing chronic disease, their full ben-
efits are often not realized because approximately 50 percent of patients do not take their med-
ications based on their treatment plan (3).

Chronic diseases are among the most common causes of mortality worldwide. According
to the world health organization, chronic diseases, including diabetes and chronic respiratory
diseases have contributed to 70 percent of deaths in the world of which 82 percent happened
in the low- and middle-income countries. Multiple sclerosis (MS) is another chronic disease
that affects patients’ quality of life and result in disability. Therefore, the prevention and man-
agement of chronic diseases are critical component of patient health (4). Chronic disease man-
agement often requires a long term plan (5). Individuals with chronic diseases must pursue
various daily self-care practices throughout their lives (6). Chronic diseases often require mul-
tidisciplinary management combining pharmacologic and non-pharmacologic strategies with
patient’s education (7).

MHealth technology due to its popularity, portability, accessibility, and some unique tech-
nical capabilities, can be widely applied in different health areas such as management of
chronic diseases (8). This technology has introduced novel capabilities which cover various
dimensions of chronic disease management including self-care, timely interventions, and com-
munication with the health care providers (6;9). Viswanathan et al. in a systematic review (5)
on the effectiveness of mobile-health interventions in the management of chronic diseases
revealed that mobile interventions had a positive effect on patient adherence to prescribed
medications. Nevertheless, researchers believe that there are insufficient evidence confirming
the widespread application of this technology, or its effect on long-term adherence to medica-
tion, and on other health-related outcomes. However, Schaffer (10) concluded that application
of the mHealth technology had no effect on improving adherence to inhaled corticosteroids in
patients with pulmonary disorders.
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The acceptance rate for mHealth technology has been esti-
mated 60 percent in developed countries with high-income and
20 percent in middle- and low-income countries (11).
According to Berararrechea (12), the use of this novel technology
is increasing in developing countries. However, patients’ accep-
tance and willingness toward mHealth are necessary for its wide-
spread use in healthcare plans.

Various studies have addressed the attitudes of patients with
diabetes and cardiovascular diseases towards mHealth technology
(13-16). To our knowledge, there is no study surveying the atti-
tude and willingness of patients with chronic disease to use
mHealth technology in Iran. Few studies conducted in this area
have mostly focused on the contributing factors in the acceptance
of the mHealth technology by physicians (17). In low resource
setting resistance to follow the recommendation provided by
mHealth technology is one of the barriers in using this technology
(18). Therefore, the objective of this study was to survey the atti-
tudes of patients with chronic disease toward mHealth technology
and their willingness to use it.

Methods
Study Design and Setting

This descriptive-analytical study was conducted within a 2-year
period (2016-2018) on three groups of patients with one of the
following chronic diseases: asthma, diabetes, and MS. We studied
attitudes of these three groups of patients who attended specialist
care centers (nine specialized physicians’ offices and two thera-
peutic clinics) in Kerman. The convenience sampling was used
at the nine offices of asthma specialists and two specialized clinics
providing care to patients with diabetes and MS.

The researchers coordinated with clinics managers and physi-
cians and attended their offices and clinics. Having obtained ver-
bal consent, the questionnaires were distributed among the
patients admitted to the offices and clinics. Researchers intro-
duced mobile health (mHealth) technology briefly, explained
about the aims of the study to the patients and answered their fur-
ther questions about mHealth.

Data Collection

Data collection was done using a self-administered questionnaire.
This researcher-made questionnaire was developed based on pre-
vious relevant studies (16;19;20). The face validity of the question-
naire was confirmed by three experts (two medical informaticians
and an expert in health information technology). The reliability of
the questionnaire was tested on questionnaires filled out by 30
random participants using Cronbach’s alpha (o =.84) in a statis-
tical package for the social sciences (SPSS) version 22. The ques-
tionnaire included two sections: (1) demographic and personal
information and (2) questions about attitudes of patients towards
mHealth technology that could be answered by the 4-point Likert
scale (completely agree, agree, disagree, and completely disagree
options).

Data Analysis

To analyze the data, SPSS.22 was used. To calculate the frequency,
we used descriptive statistics. In order to investigate and compare
the demographic and personal data with the patient attitude
towards application of the mHealth technology, the analytical
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x> and Mann Whitney tests were used. To determine strengths
of the observed differences Cramer’s V test was used.

Ethics and Consent to Participate

Verbal consent was obtained from the participants and the
research was approved by ethics committee of Kerman
University of  Medical  Sciences  (approval  number:
IR.KMU.REC.1398.059).

Results

As shown in Table 1, in total, 222 patients (70 diabetics, 47 MSs,
and 105 asthmatics) have participated in the study. Of the partic-
ipated patients 54 percent (n = 120) were female. The participants
had an average age of 46.3 years. More than 58 percent (n =130)
of the patients had no academic education. The mean duration of
the diseases from diagnosis was 11, 7.4, and 5.6 years for diabetes,
MS, and asthma patients, respectively. Almost, 57 percent (n = 127)
of the participants have used a smartphone so far. Approximately,
75 percent (n=169) of the patients had not ever heard of the
mHealth technology.

Table 2 shows that more than 93 percent of the patients with
diabetics (1 =65) and MS (n =44) and 65 percent (n = 68) of the
asthmatic patients preferred using mHealth services rather than
consulting a physician (p <.0001). Among the participants, 95
(n=44), 94 (n =65), and 26 percent (n = 26) of the MS, diabetics,
and asthmatic patients, respectively would like to use this technol-
ogy if the services were provided for free (p <.0001). The results
demonstrated that attitudes of the diabetic and MS patients
towards the mHealth were significantly different from that for
the asthmatic patients.

More than 95 percent of the diabetic (n = 66) and MS (n = 44)
patients believed that the mHealth technology was suitable to
remind them the physician’s prescriptions and orders, however,
73 percent (n=76) of the patients with asthma did not agree
that the mHealth is a suitable tool for this purpose (p <.0001).
Almost, more than 60 percent (n=64) of the patients with
asthma believed that privacy of their information has been jeop-
ardized by the mHealth technology, however, 80 percent of the
patients with diabetes (n=56) and MS (n=37) believed quite
contrarily (p <.0001).

The results revealed a significant difference in the diabetic and
MS patient attitudes towards the mHealth compared to that for
the patients with asthma. The Cramer’s V test shows the patients
with asthma were less interested in using mHealth compared to
the patients with diabetes and MS. The results showed, there is
a significant correlation between the type of disease, gender, edu-
cation level, the type of the mobile phone, duration of disease, and
the patients’ willingness to use the mHealth technology (all of the
p-values were <.001). This means that males, the older, patients
with non-smart phones, patients with lower education level, and
the diabetic and MS patients showed more positive attitudes
towards the application of the mHealth technology.

Discussion
Core-Summary Findings

In summary, the results of this study showed that most patients
felt more comfortable when using the mHealth and preferred
applying the mHealth technology rather than consulting their
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Table 1: Demographic information of the participants
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Number (%) of asthmatic

Patients information patients (n=105)

Total number
(%)

Number (%) of diabetic
patients (n=70)

Number (%) of MS
patients (n=47)

Age (years)

Under 25 3(3) 10 (14) 7 (17) 20 (9)

26-35 25 (24) 10 (14) 9 (21) 44 (20)

36-45 22 (21) 4 (6) 17 (41) 43 (20)

46-55 27 (26) 9 (13) 4(9) 40 (18)

56-65 19 (18) 21 (30) 5 (12) 45 (21)

More than 65 9 (9) 16 (23) 0 25 (12)
Gender

Male 53 (51) 49 (70) 0 102 (46)
Education level

Upper secondary or less 54 (51) 50(71) 26 (55) 130 (59)

Bachelor’s degree 41 (39) 18 (26) 18 (38) 77 (34)

Masters or Doctoral degree 10 (10) 2 (3) 3(7) 15 (7)
Mobile phone type

No phone 0 9 (13) 1(2) 10 (5)

Simple phone 22 (21) 46 (66) 17 (36) 85 (38)

Smart phone 83 (79) 15 (21) 29 (62) 127 (57)
Hearing about mhealth

Yes 33 (31) 2(3) 17 (39) 52 (34)
Range and mean duration of (1-30), 5.63 (1-18), 11.07 (1-30), 7.43 7.72

disease (Years)

physicians. Moreover, the attitudes of the diabetic and MS
patients were rather more positive compared to the asthmatic
patient toward mHealth. Unlike the diabetic and MS patients,
the majority of the asthmatic patients stated that the application
of the mHealth technology could not help them to communicate
with the physician and also they believed that their information
privacy may be most likely at risk. Most of the diabetic and MS
patients were interested to use the technology to communicate
with health care providers if they are available free of charge.

Comparisons with Existing Literature

This study demonstrated that the patients had positive attitudes
towards mHealth technology. Despite this optimistic trend,
most of the patients subjected their application of the technology
to its being provided for free. Lee et al. (15) concluded that
patients under coagulation therapy were interested in mHealth
technology. Moreover, our participants were most concerned
with challenges such as the complexity of the application of the
technology on the elderly in particular.

Hossain in his study on public attitudes towards the mHealth
technology (13) came to this conclusion that although the major-
ity of the people were informed of the applications of the technol-
ogy, they were rarely accustomed to use this technology so that
only 13 percent of the patients were agreed to pay for interven-
tions provided through the mobile applications. In line with the
results of our study and that of the others, the expenditure of
the mHealth is supposed as one of the main barriers to its appli-
cation (13;21). Consequently, although there are positive attitudes

https://doi.org/10.1017/50266462320000070 Published online by Cambridge University Press

toward using mHealth technology which results in its acceptance,
the expenses of this technology are a concern that should be dealt
with before its application.

According to our results, unlike the asthmatic patients,
patients with diabetes and MS believed that this technology can
be used to remind them about the physician orders. The efficiency
of the reminders in promoting chronic disease management has
been proved in various studies (22;23). Thus, the application of
such capabilities in the mHealth technology may help increase
patients’ tendency to use the technology.

In the present study, over half of the asthmatic patients
pointed out the two challenges of the application of the
mHealth technology, the first one was the lack of an effective
relationship with the physician and the second unguaranteed
privacy of the information. Less willingness of asthmatic
patients in using mHealth technology may be due to a differ-
ence in the management of asthma. Patients with asthma may
experience regular acute asthma attack which is a sudden wors-
ening of asthma symptom. In this situation, patients have diffi-
culty performing normal daily activities and require immediate
medical help. These concerns have been noticed in other studies
as well. Mohammadzadeh by systematically reviewing the perti-
nent studies (24) concluded that rejection of the technology by
the patients is mainly due to the decrease in the face to face
relationship between the physician and the patient and the
threats to the privacy of information. Therefore, considering dif-
ferent aspects of patient privacy as well as maintaining mutual
communication between the patient and the physician is
inevitable.
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Table 2: The percent of patients agreed about using mHealth
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Completely agree

Questions Patients and agree (%) Cramer’s V
Q1 The mHealth technology can make an effective Asthmatic patients 43 .524
communication between me and my physician. R . .
Diabetic patients 83
MS patients 94
Q2 mHealth technology can make remind me of my Asthmatic patients 28 .539
physician’s orders. K . .
Diabetic patients 97
MS patients 96
Q3 Using this technology | can apply my medication Asthmatic patients 25 400
changes quickly if necessary. K . .
Diabetic patients 97
MS patients 87
Q4 I think my information will be kept confidential when Asthmatic patients 37 441
using mHealth . . .
Diabetic patients 89
MS patients 81
Q5 | am interested in using mHealth services instead of Asthmatic patients 65 .552
institutional services. K . .
Diabetic patients 97
MS patients 94
Q6 | feel comfortable having my health status monitored by Asthmatic patients 49 .528
a physician via mobile phone. R . .
Diabetic patients 94
MS patients 98
Q7 If I get the answers to questions about my health status Asthmatic patients 20 455
via mobile apps, | would like to use them. R . .
Diabetic patients 94
MS patients 85
Q8 | will use mHealth technology if it is free. Asthmatic patients 26 447
Diabetic patients 94
MS patients 98
Q9 I think | will use mHealth if this technology is Asthmatic patients 36 462
implemented. . . )
Diabetic patients 90
MS patients 94

(1) The rest disagreed.
(2) All p-values were <.001.

Our results confirm the significant correlation of the willing-
ness to use mHealth technology with gender. Also, Khatun (25)
demonstrated that the application of mHealth technologies
might be influenced by gender. According to Khatun, women
are less likely than men to use the mobile phone and mHealth ser-
vices. Based on the results of a study, the level of literacy is a factor
influencing the patients’ willingness to use the technology as
stated in Peek’s study as well (26). A study in Iran by Rabiei
also found that gender is the most important background variable
affecting the ease of use of technology. He declares that males feel
more comfortable to use technology comparing to females (27).
The results of Zhang’s study (28) also showed that m-health
adoption is influenced by gender from the perspective of social
psychology. Therefore, gender and level of literacy of the individ-
uals using the mHealth technology seem noteworthy.

The willingness of the majority of both the MS and the dia-
betic patients in particular to use the mHealth technology may
be due to their low dependency to the physicians. Movement
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limitation may be another reason for MS patients to prefer staying
at home and communicate with their physician electronically. The
diabetic patients also are provided with the possibility of checking
their diabetes at home, while the routine tests for the asthmatic
patients are only available through referring to the specialized
clinics or consulting physicians. This may be one of the causes
of the poor willingness of the patients to use the technology. It
is recommended that mHealth technologies to be developed
and implemented in a way that the patients could communicate
with the health care providers.

Various studies have proved that mHealth technology mini-
mizes unnecessary referral to physicians and saves patients’
costs (24;29). Justifying the patients about the benefits of
mHealth technology may increase their willingness to use the
technology.

Lin in his model named “technology readiness and acceptance
model” indicated that readiness constructs are contributing fac-
tors in accepting technology innovations (30). Chen determined
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the influential factors on predicting an individual app download
and usage intentions and found that in addition to readiness,
health consciousness has a positive effect on the perceived ease
of use and usefulness of a mHealth application (31).

Due to the level of willingness of the individuals in the three
groups to use the technology, the results of the study can help
the policymakers, planners, specialists, and health researchers exe-
cute and implement this technology successfully for the patients.
Also, deputies for health and treatment in the universities can
take action to improve the management of chronic diseases
based on the results of this study.

Limitations

The limitation of this study is that the attitude of patients in one
city was studied. Moreover, there were very few patients in the MS
group, therefore the results may not be generalizable. For a further
generalization of our results, it is recommended to perform more
studies on these diseases and other chronic diseases in other cities
as well. Another limitation of this study is that the evaluation of
the patient attitude was assessed with a limited number of the
questions. To get a complete insight into the patient’s willingness
and attitude it is recommended to perform a qualitative study
with in-depth interviews.

Conclusion

Our results revealed that the majority of the patients felt comfort-
able and preferred using mHealth technology rather than consult-
ing the physicians. The study also showed remarkable differences
in patients’ attitudes toward mHealth technology. Although most
of the patients with chronic diseases such as diabetes and MS were
interested in using the technology to receive services, few of the
asthmatic patients were willing to receive services as such.

Since this technology can help to promote and manage the
health and treatment status of the patients, different groups of
the patients should be informed about mHealth benefits in man-
aging their diseases and their concerns about physician—patient
relation, patient privacy, and costs of the mHealth technology
should be resolved. The results of this study may be beneficial
and helpful for the developers of the mHealth technology,
patients with chronic diseases such as diabetes, MS, and asthma;
and specialists in these fields.
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