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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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EFFICIENCY OF MOBILE APPS FOR SELF-MANAGEMENT IN TYPE II DIABETES: (REVIEW)

Sartayeva A.Sh', Bazargaliyev Ye.Sh% Zinalieva A.N', Dilmagambetova G.S!, Begalina D.T', Akhmetzhanova M.B!, Adilova G.E3.
!Department of General Medical Practice No. 2, West Kazakhstan Medical University named after Marat Ospanov, Aktobe, Kazakhstan.

’Department 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 Il 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,
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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 HbA 1¢c among participants with
an HbAlc 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
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the day or week and were assigned physical activities. Body
weight, waist circumference, and HbAlc 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 lc
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 HbAlc 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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