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ABSTRACT

Mobile health applications are an easy, friendly access method for enhancing patient's compliance and overall
health status. This study aimed to evaluate the effectiveness of using mobile health applications on patients’
compliance. A Quasi-experimental design was used with a purposeful sample of 150 subjects who have been
diagnosed with type Il diabetes were recruited. SOKARY android mobile application diabetes App was selected
mobile health application in Arabic interface included many features as recording blood glucose level, nutrition and
physical activity with medication reminders and healthy lifestyle advice notifications. The findings showed that the
effectiveness of post-using the Mobile App on patient's compliance is statistically significant 52.64+5.1, (p=0.000).
Obviously, the improvement is statistically significant as recognized in lowering the level of HbAlc (p< 0.029) and
BMI (p<0.006) and increasing level of activity (p<0.002) and overall patient’'s compliance (p<0.004).

In conclusion, the results reported significant improvement in patients’ compliance and highly recommended to
utilize such mobile health applications among patients to prevent the complications of Type Il diabetes.
Keywords:SOKARY Mobile Application, type Il diabetes, patient’s compliance, HbAlc, level of activity, BMI.

INTRODUCTION

Diabetes mellitus is a heterogeneous group of disorders
characterized by hyperglycemia due to an absolute or
relative deficit in insulin production or action. The chronic
hyperglycemia of diabetes mellitus is associated with end-
organ damage, dysfunction, and failure, including the
retina, kidney, nervous system, heart, and blood vessels.
The International Diabetes Federation (IDF) estimated an
overall prevalence of diabetes mellitus to be 425 million
and predicted a rise to 629 million by 2045. Meanwhile, in
2013, the IDF has determined the ninth leading country in
Egypt around the world, and the prevalence of diabetes
Type Il around was 15.6% among adults with ages ranged
from 20 to 79 years old?.

Previous studies’ findings reported that patients with
diabetes have a knowledge deficit about the disease
process, and noncompliance and non-adherence to
management remain, which lead to an increase in the
prevalence of morbidity, mortality, and burden in the health
care system. Thereby, those patients need self-care
programs as an effective coping strategy®.

Identification of patient’s needs and self-care activities
are considering a part of the nursing role to teach,
encourage and guide to change the patient’s attitude and
behaviors toward the importance of self-care to cope with
chronic disease®. Interestingly, Self-care theories as
Orem’s Self Care Model provides principles of planning and
implementing self-care, while Orem believed that self-care
is the ability of a person to take of his/herself based on
perceived direct care, and comprehensive educational
support as a key role of nurse’s role in management plan6.

Basically, the patients with chronic disease as
diabetes need to be cooperative in all disease processes
and treatment plans as well as self-care activities. Self-care
plays an important part in the management plan to control

the disease progression and prevent complications as self-
monitoring of blood glucose, following diet, activity, and
treatment remain’8.

A recent study recommended that utilization of well-
designed mobile application(s) for supporting the patient
with diabetes in self-care, likewise applicable mobile
features can provide patients a wide range of measures as
medication adherence, blood sugar level, knowledge of
diabetic diet, and all information that required for self-
management for controlling and improving patient’s quality
of life®.

The Global Observatory for eHealth (GOe) of the
World Health Organization (WHO) defines mHealth or
mobile health as “medical and public health practice
supported by mobile devices, such as mobile phones,
patient monitoring devices, Personal Digital Assistants
(PDAs), and other wireless devices”. While new wireless
technologies were being developed, new mobile devices
were being created. In this way, PDAs, tablets, and
smartphones appeared on the market?0.

Self-monitoring tools and apps are growing faster
than more traditional telemedicine interventions because of
the ubiquity of smartphones and the minimal development
cost of health-related apps in providing flexible, scalable,
mobile, and interoperable platforms. mHealth also
promises greater patient engagement, given the
technology’s near-instant and always-on functionality, and
continual use for multiple tasks. Consequently, this concept
is critical to the behavior change required for improved
patient outcomes?:,

The aim of the study is to evaluate the effectiveness of
using mobile health applications on patients’ compliance
levels.

Research Question: What is the effectiveness of using
mobile health applications on the compliance level of
patients with Type |l diabetes in Egypt?
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METHODS
Quasi-experimental was used as a research design.

Participants and sampling: A purposeful sample of 150
subjects who have been diagnosed with type Il diabetes
were recruited from the out-patient diabetic clinic at Kasr
Al-Aini university hospital (from August to December/ 2019)
to fulfill the aim of the current study with the following
inclusion criteria.

-Be familiar with the use of mobile health applications.

-Has type-2 diabetes diagnosis by an endocrinologist for
more than one year,

-Own a smartphone with an android operating system.
-Able to use the internet either through a Wi-Fi network
and\or mobile data.

Data Collection:

Section I: Patient’'s demographic characteristics:
Included (Age, Sex, Place of Residence, Marital Status,
Occupation, level of education).

Section Il: Medical-related data of patients: consisted of
(Body mass index (BMI, HAlc, Comorbidity, Associated
complications, and Family History of DM, treatment of
Diabetes). Moreover, the assessment of BMI, HbAlc, and
Level of activity, Those items were measured as baseline
data then 3 months post-intervention

Section lll: Patient’s compliance Questionnaire:
Included 14 Questions (4 questions about diet control, 2
about exercise, 2 about insulin treatment, 5 about self-
monitoring blood glucose and general management, and 1
about diabetes education) (each question was rated on a 4
point Likert scale (1=Doing very well all the time and
4=Doing never) with higher scores indicating the poor level
of compliance??.

Section IV: Android SOKARY mobile application:
diabetes App was selected as an example of mobile health
application as it has the advantage of Arabic interface, free
use it allows users to record their blood glucose level,
nutrition, and physical activity, then provide the user with
statistics for those readings. Other features as receiving
notifications about medication reminders and healthy
lifestyle advice (Figurel).

Data Collection Procedure:

Pre-Intervention Phase: The Ethical approval has been
obtained from an authorized administrative board, then the
investigators started to arrange a face to face interviews
with each participant for 30-40 minutes to collect the formal
consent, explain the purpose of the study, Medical-related
data of patients, and Patient's compliance was collected,
meanwhile, the mobile application was uploaded on their
smartphones to be applicable in the Intervention phase.
Intervention Phase: All participants were using the
SOKARY mobile application for consecutive 3 months and
recorded their blood glucose level, nutrition, and physical
activity level. Moreover, they received notifications about
medication reminders and healthy lifestyle advice.

Post Intervention: The investigators arranged face-to-face
interviews post 3 months duration after using the SOKARY
mobile application and reassess the BMI, HbAlc, Level of
activity, and patient’s compliance.

Ethical Considerations: Formal letters were issued from
the investigators to the Medical Director of an out-patient
clinic at Kasr Al-Aini university hospital of the study settings
and approval was obtained on the request so it was signed
and stamped from the hospital and from the Ethical
Committee of the university (ClinicalTrials.gov Identifier:
NCT04843592). The researcher met the patients and
explained the aim and the process of the study. Patients'
written consent was obtained. Complete confidentiality of
any obtained information was ensured. The researcher
has also assured the administration that the conduction of
the study will not affect the work in the study settings. The
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Figure 1: Android SOKARY mobile application

results of the study will be provided to the hospitals'
authorities to maximize their benefits.

Data analysis: Data entry was done using SPSS 24.0
statistical software packages. Data were presented using
descriptive statistics in the form of frequencies and
percentages for qualitative variables, and means and
standard deviations for quantitative variables. Quantitative
continuous data were compared using Student t-test in
case of comparisons between two groups. Paired t-test
was used for pre-post comparisons of the same patients.
Along with the descriptive statistics, the non-parametric
Wilcoxon Signed Ranks Test (Z) was used to determine the
relationship between the multiple variables, and Statistical
significance was considered at p-value <0.05.

RESULTS

The socio-demographic characteristics of patients in the
study sample are described in figure 2. Most of the patients’
age ranged between 40 and 60 years (93.3%) with a
mean+SD 40.3+10.7 years. Sex distribution was almost
equal, with slightly more males (58%). Education was
mostly secondary (55.0%) or university (25%) levels. More
than three-fourths of the patients were married (73.3%) and
working (72%). As for their residence, the figure shows that
almost of the patients were from urban dwellings. (80%).
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Figure 2: Patient's Demographic Characteristics Distribution
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Table 1: Medical-related data of patients (n=150)
| Frequency [ %
Body mass index
18.5-24.9 14 9.3
25-29.9 63 42.0
30+ 73 48.7
Mean+SD 32.38+21.37
Duration of Diabetes Mellitus (years
1<5 17 11.3
5<10 123 82.0
10<15 10 6.7
HbAlc
HbA1C < 6.5% 9 6.00
HbA1C 2 6.5% 141 94.0
Medication
Mixtard Insulin 50 33.3
Clear Insulin 10 6.7
Mixtard Insulin and Oral 60 40
Hypoglycemic
Oral Hypoglycemic 30 20
Comorbidity
No 70 46.7
Yes ** 80 53.3
Hypertension 61 40.7
Kidney Disease 4 2.7
Cardiac disease 25 16.7
Others 72 48.0
Associated complications
Neurological Problems 140 93.3
Vision Disturbances 94 63.3
Vascular Problem 18 12.00
Family History of DM
No 80 53.3
Yes 70 46.7

Table 1 illustrates the medical-related data of patients in
the study sample, as the table shows that almost half of the
study sample were categorized as either overweight or
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obese (42%, 48.7% respectively), and more than the three-
fourth (82%) of the study sample were diagnosed of
diabetes mellitus for duration 5 to less than 10 years with
(94%) uncontrolled blood glucose levels (HbAlc) treated by
a variety of Insulin and Oral hypoglycemic medication.
Moreover, half of the study sample had comorbid diseases
(53.3%) as Hypertension (40.7%) and had a family history
of diabetes (53.3%).

Table 2 describes the effectiveness of pre-post using of
Mobile App on patient’s compliance as assessed among
patients in the study sample. It points to statistically
significant increases in the patient's compliance post using
of mobile application 52.64+5.1, (p=0.000).

Table 2: Correlation between Pre-Post using of Mobile App on
patient's Compliance (n = 150)

Item Mean (SD) zWi p-value
Pre-Intervention 19.00 (6.39)
Post-Intervention 52.64 (5.99) -10.80 0.000**

ZW=Wilcoxon Signed Ranks Test * Significant at  **P< 0.01.
The relation between post-3 months of using mobile health
application and HbAlc, BMI, and activity level are
displayed in table 3. As the table shows, obviously, the
improvement is statistically significant as recognized in
lowering the level of HbAlc (p< 0.029) and BMI (p<0.006)
and increasing level of activity (p<0.002) and overall
patient's compliance (p<0.004).

Table 3: Correlation between mobile health application use,
HbAlc, BMI & activity level after 3 months (n = 150)

Iltem t p-value
Mobile App use & HbAlc 2.698 0.029*
Mobile App use & BMI 9.951 0.006*
Mobile App use & Activity level 6.097 0.002*
Mobile app use & patient compliance 8.342 0.004*
score

(*) Statistically significant at p<0.05
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DISCUSSION

Today’s advanced technology is creating an easy, faster
rhythm environment, indeed patient with chronic disease
as diabetes can use it to enhance their overall health status
by quick and frequent monitoring of relevant parameters
that lead to clinical decision making and outcomes.

Many studies have shown an association between
using mobile apps and the improvement of patients with
diabetes mellites and the motivation to modify their
lifestyle3-15,

The foregoing present study finding was concerning
the effect of SOKARY Mobile Application on patient’s
compliance is in agreement with Adu et al, 2019 who have
presented empirical support for the effectiveness of the
utility of smartphone app for built based on patient’s needs
to support self-management of a patient with diabetes®.

In congruence with the present study findings, Bonoto
et al (2017) have investigated the effectiveness of using
diabetic apps to maintain the HbAlc level under control
and improving patient’s self-care and self-confidence to
cope with diabetes?®. Moreover, and in line with the present
study findings, Sharma et al (2019) have described the
effectiveness of mobile health interventions to improve
physical activity level, and adherence to medical regimen,
the results have demonstrated the efficacy of using
mHealth technology to improve patient’s health behavior
and overall health outcomes'’. Furthermore, smartphone
applications facilitate self-care management to achieve the
highest level of patient involvement in the intervention plan
and successfully improve health outcomes?8,

A recent study was done by Tassone et al (2020) who
have emphasized the importance of utilizing and
developing mobile apps with comprehensive content,
monitoring software, and the potential to exchange data'®.
Interestingly, the implementation of Orem’s nursing theory
on a patient with Type Il Diabetes is provided great
guidelines for self-care programs to improve patient’s
quality of life4. Mobile health applications are a friendly
access method for enhancing patient compliance as it is
easy to access and available worldwide. While it is
necessary for using such mobile apps for mutual benefit for
the patient and health care providers by constant
monitoring for overall health status and intern may help to
reduce or prevent the complication?. Whereas assessment
of patient’'s needs and challenges for self-care should be
considered??.

According to Adu et al (2018), who have reported that
there isn't enough data in the literature about the
effectiveness of implementing a diabetic mobile App on the
patients self-management and compliance which is guided
by linking the data with a health care provider for a better
decision-making process to improve the quality of life for
patients with diabetes, thereby conducting such study will
help in documentation of vital information which highlighted
the importance of using e.Health mobile application with
chronic disease as Diabetes??.

CONCLUSION

The current research revealed significant improvement in
diabetic patient compliance as well as physiological
parameters such as HbAlc, Body Mass Index, and activity

level. In conclusion, Type 2 diabetes is a widespread
disease that can be improved by a healthy lifestyle and
patient compliance. The present study investigated the use
of mobile health applications to enhance patient's
compliance and the results showed significant
improvement in the physiological parameters that
recommend the use of mobile health applications among
patients with diabetes to increase the patients’ alertness in
order to prevent complications and consequences of Type
Il diabetes which causes a huge burden on the patient
financially, physically, and psychologically. In addition to
reducing the cost burden on the health care system in
Egypt.

Limitations of the study: Internet disconnection was
reported by 5 % of the participants for few days ranged
between one day to 7 days, therefore they recorded all
missed data manually to cover the missed days.
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