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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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EFFICIENCY OF MOBILE APPS FOR SELF-MANAGEMENT IN TYPE II DIABETES: (REVIEW)

Sartayeva A.Sh1, Bazargaliyev Ye.Sh2, Zinalieva A.N1, Dilmagambetova G.S1, Begalina D.T1, Akhmetzhanova M.B1, Adilova G.E3.
1Department of General Medical Practice No. 2, West Kazakhstan Medical University named after Marat Ospanov, Aktobe, Kazakhstan.

2Department of internal diseases No. 1, West Kazakhstan Medical University named after Marat Ospanov, Aktobe, Kazakhstan.
3Department of Obstetrics and Gynecology No. 2, West Kazakhstan Medical University named after Marat Ospanov, Aktobe, Kazakhstan.

Abstract.
Diabetes affects millions of patients worldwide. Despite huge 

improvements in diabetes pharmacotherapy, innovations in 
glucose diagnosis and monitoring, and the use of insulin pumps, 
many people with diabetes are not meeting their glycemic 
control targets and would benefit from greater flexibility and 
more individualized diabetes management. All guidelines for 
the management of type II diabetes mellitus focus on lifestyle 
changes and self-management. Self-management includes 
changing eating habits and increasing physical activity. 
Nowadays, computer and mobile applications are increasingly 
convenient and widespread tools for self-help, their functions 
include glycemic control, adapted diets, and educational 
materials about the disease. Users can be not only patients but 
also medical personnel.

Mobile apps can help people manage their health and 
well-being, promote healthy lifestyles, and access useful 
information whenever and wherever they need it. These tools 
are being implemented almost as quickly as they are being 
developed. Experts estimate that in 2017, for example, there 
were 325,000 medical applications available on smartphones, 
which corresponds to 3.7 billion downloads of mobile medical 
applications by smartphone users worldwide.

The article presents an overview of the effectiveness of 
electronic devices, programs, and applications for smartphones 
for the self-management of patients with type II diabetes.

Key words. Type II diabetes, diet, Lifestyle, digital instrument, 
smartphone apps.
Introduction.

According to the International Diabetes Federation, type II 
diabetes is the most common type of diabetes, accounting for 
about 90% of all cases of diabetes. The overall prevalence of 
diabetes among adults in 2021 was estimated at 10.5% (536.6 
million people) and was predicted to increase to 12.2% (783.2 
million people) in 2045 [1]. The cornerstone of treatment for 
type II diabetes is behavioral factors such as diet and exercise. 
Insufficient time for effective individual work for nutrition 
correction with each patient can be solved by modern digital 
technologies for personalized medicine, which include computer 
programs and applications for smartphones. These programs 
and mobile apps for diabetes differ in the range of features they 
provide. There are simple applications with a set of educational 
information for patients that do not require daily interaction 
to improve health. Along with them, most applications allow 
the patient to enter glucometer or nutrition data and save 
this data for later consultation with a doctor, a feature of 
some applications is the ability to pair with a glucometer and 
automatically copy the glucometer data to the application. Also, 

some applications have functions for calculating the value of 
glycated hemoglobin and the bolus of insulin that should be 
administered to the patient. Also interesting is the calculation 
of bread units in insulin-dependent patients, a reminder, and the 
volume of physical exercises. Computer programs allow you to 
calculate the necessary physical activity and, most importantly, 
to calculate an individual diet [2-5].

Recently, the use of mHealth apps for diabetes has increased 
from 6.7 million times in 2015 to 46.3 million times in 2019, 
representing approximately 11% of patients diagnosed with 
diabetes worldwide in 2019. Of the installed mobile apps for 
health, 35.8% target T1DM, 47.6% T2DM, and 32.0% GDM.29 
[6-8].

Based on the available studies, the effectiveness of programs 
and applications is not always clear-cut. It should be noted 
that not all patients have sufficient literacy and commitment 
to the use of these tools [9]. According to patients, using a 
digital diabetes diary requires hard work, but not more than 
the effort associated with maintaining a healthy lifestyle and 
more controlled blood glucose levels. Support from medical 
staff with knowledge of diabetes is needed to confirm decisions 
made based on the use of the application and receive additional 
support for self-management [10].
Materials and methods.

Design: A literature review was conducted of published 
primary randomized and controlled trials reporting digital tools 
and mobile apps to support the self-management  of DM.

Search strategy: We searched PubMed databases using a 
combination of medical subject headings (MeSH) and free 
text to cover search terms. Literature searches were conducted 
between September 2021 and September 2022. The search was 
limited to human studies in the last 5 years.
Inclusion Criteria: 

Original studies were included that reported on qualitative 
and quantitative studies of digital tools (web technologies, 
telemedicine, and smartphone applications) aimed at supporting 
diet and lifestyle for patients with type II diabetes.

Inclusion criteria included studies in which:
Diabetic patients used digital tools to manage diet and lifestyle 

in type II diabetes
Exclusion Criteria: 

Exclusion criteria were studies in which:
Patients without type II diabetes.
Digital tools that did not include dietary and physical activity 

recommendations.
Abstracts and unpublished studies were not included in this 

review.
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Results.
Study selection.

An initial search revealed 14 titles and abstracts. After 
reviewing the title and abstract, the full texts of 10 potentially 
relevant articles were extracted for further study, and their links 
were manually checked to identify articles not included in the 
original search. However, no additional articles were received 
in a result of this process.
Results.

Most of the studies included small samples. The sample sizes 
of the selected studies ranged from 20 to 305 subjects/treatment 
or control, with 1 research (10%) containing no groups of more 
than 30 subjects/group, 2 pieces of research (20%) containing 
30–60 subjects/group, and 8 pieces of research (80%) with >60 
subjects per group. All studies (8%) involved women and men.

It is noteworthy that the prevalence of the use of mobile 
applications affecting nutrition and other indicators is growing, 
as shown by a recent survey of 217 respondents with type 
I diabetes (38.25%) and type II diabetes (61.8%), from 4 
continents (Australia, Europe, Asia, and America). It turned 
out that about half of the respondents (48%) use applications, 
mainly with the functions of tracking blood glucose (56.6%), 
blood pressure (51.9%), and food calories (48.1%). In the future, 
patients would like to see a reflection of the nutritional values of 
foods (56.7%), blood glucose levels (54.8%), exercise tracking 
(47%), health data analytics (42.9%), and self-management 
training for diabetes (40.6%) [11]. These data indicate that 
the use of applications will become significant in changing the 
behavioral factors of patients with diabetes due to their wide 
availability and convenience. Several types of research confirm 
the effectiveness of mHealth in patients with type II diabetes in 
terms of nutrition, exercise, and glycemic parameters [12].

Thus, a randomized trial conducted in Singapore demonstrated 
a decrease in glycated hemoglobin in the intervention group - 
99 people compared to the control group, as well as a decrease 
in weight and energy intake, however, interventions using a 
mobile application were available to young people and who 
spoke English and were excluded patients with depression, 
which reduced sample representativeness Smartphone use 
resulted in greater reductions in HbA1c among participants with 
an HbA1c level of 8% or higher Between-group differences in 
favor of intervention were also noted for fasting blood glucose, 
diastolic blood pressure, and dietary changes [13].

Chinese authors in a study on the efficacy and safety of lifestyle 
interventions in elderly patients with type II diabetes mellitus 
through a mobile application showed that after 3 months, 
patients in the intervention group experienced a significant 
improvement in postprandial plasma glucose levels. After 6 
months, patients in the intervention group tended to decrease 
in postprandial plasma glucose and glycated hemoglobin levels 
compared with baseline and those in the control group [14].

Participants in another web-based lifestyle intervention for 
adults with type II diabetes achieved significantly greater weight 
loss compared to conventional care. Patients had access to a 
fully automated ANODE program to improve their lifestyles. 
They were given a personalized menu and shopping list for 

the day or week and were assigned physical activities. Body 
weight, waist circumference, and HbA1c changes improved 
significantly during the intervention. The use of the app resulted 
in a significant improvement in dietary habits [15].

The "DhealthBar" application in 96 participants in China also 
demonstrated an improvement in carbohydrate metabolism 
during a 6-month intervention [16].

An interesting study examined the feasibility and potential 
efficacy of remotely supported intermittent low-energy diets 
and continuous low-energy diets in people with type II diabetes. 
Both groups received support by phone or through the Oviva 
app. A decrease in HbA1c was achieved in 42% of both groups, 
indicating the effectiveness of the diet and dietary support 
through mobile interventions [17]

Indian authors gave patients with type II diabetes and obesity an 
app that tracked their weight, physical activity, and diet, as well 
as 12 weekly DM2 prevention video lessons and coach calls, 
while the control group received routine care. The intervention 
group experienced significant weight loss per 1 kg, while the 
control group lost 0.3 kg. More people in the intervention group 
(n = 139.15%) achieved the target of 5% weight loss than in the 
control group (n = 131.9%). In addition, interestingly, within 
the intervention group, those who watched the video lost more 
weight (2.4 kg) than those who only attended the trainer's calls 
(0.9 kg) [18].

A 26-week randomized, controlled, open study provided 
234 patients with self-monitoring of blood glucose levels with 
automatic transmission of data on glucose, diet, and physical 
activity recommendations - the iCareD system. HbA 1c 
change, diabetes-related self-efficacy, self-care activities, and 
satisfaction with the iCareD system were assessed. The use of an 
electronic application in self-help for diabetes has shown short-
term effectiveness in glycemic control, and this effect decreased 
over time. Participants felt comfortable using the iCareD system 
and demonstrated high adherence [19].

Thirteen primary care clinics in Seoul and other major cities 
in South Korea volunteered to participate in a multicenter, 
clustered, randomized, controlled, open study. Overall, 150 
(9 clinics) and 97 (4 clinics) participants with T2DM were 
assigned to intervention and control groups, respectively. 
Each month, participants in both groups attended face-to-face 
consultations with doctors for diabetes treatment at the clinic. 
In the intervention group, participants had to upload their daily 
self-monitoring blood glucose results using a mobile phone app 
in addition to 3 months of outpatient treatment. The study found 
that a mobile phone glucose monitoring and feedback system 
was effective in glycemic control when used in a primary health 
care clinic setting [20].

In a recent study of 20 patients with type II diabetes, each 
participant interacted with an app called capABILITY. 
CapABILITY and related trigger (text) messages have integrated 
the components of social cognitive theory and persuasion 
technology into the structure of interactive communication 
in the healthcare sector. In this in-subject design, participants 
interacted with the capABILITY app and received (or did not 
receive) text messages in alternative blocks. The results of the 
study showed statistical significance for 3 of the 7 measures 
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of the health study (general diet, exercise, and blood glucose 
levels) [21].

However, we found a multicenter pragmatic randomized 
controlled trial with 110 participants. In the conclusions, the 
authors indicated that they found no difference between the 
intervention and control groups in the primary clinical outcome 
of glycemic control as measured by HbA 1c levels. Even though 
participants did not use the app much, contextual factors had a 
significant impact on overall usage. There was no effect of the 
intervention on secondary outcomes measuring diabetes self-
efficacy, quality of life, and healthcare use behavior. However, 
it was found that each additional day of app use was associated 
with a 0.016-point decrease in the participants' 3-month HbA 
1c score. Site members logged into the app for an average of 36 
days over a 14-week period [22].
Discussion.

Our review shows that the majority of mHealth interventions 
have focused on improving eating behaviors, including diet 
and physical activity, and this is particularly important for the 
management of obesity in patients with type II diabetes. The 
effects of mHealth interventions are not uniform across studies, 
which may in part be due to different targets and measured 
outcomes. The selected studies assessed a wide range of health 
outcomes, although most studies focused on only one or two 
outcomes. The primary and direct results were weight loss and 
the control and reduction of blood glucose and HbA1c levels. 
The most important secondary outcomes of both types of studies 
were health habits such as physical activity and diet. Despite 
the limitations of the 10 studies, such as the short duration of 
the intervention, more than 9 studies reported some desirable 
beneficial effects on obesity and diabetes control. This makes it 
possible to conduct more detailed and long-term studies. More 
objective and accurate measurements of behavioral change are 
needed in future studies. The effectiveness of mobile interventions 
should be interpreted with caution, as all the studies reviewed 
had a limited number of participants and a short duration. The 
intervention period in more than half of the studies was <6 months. 
Despite these limitations, this study provides a broad overview of 
mHealth applications for obesity and diabetes and sheds light on 
future research in patients with type II diabetes.
Conclusion.

In conclusion, it should be noted that an increasing number of 
studies are devoted to the study of mHealth interventions for 
the management and treatment of diabetes in different countries, 
and there are no data on studies in Kazakhstan, which makes 
this problem relevant for our region, although there are many 
patients with diabetes and problems with behavioral therapy 
exist. Therefore, mobile technology is a promising means 
of promoting behavior change among patients with chronic 
diseases by providing them with health information and timely 
suggestions for improving health behavior, in particular weight 
loss and normalization of glycemia.
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