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ARTICLE INFO ABSTRACT

Keywords: Objectives: In India, due to rapid urbanization, lifestyle changes, and the aging of the population, hypertension

Mobile health and diabetes have become the leading causes of morbidity and mortality over the past 20 years. The aim of this

I/f?‘;omgy'enabkd study is to evaluate the impact of mobile health (mHealth) technology interventions on hypertension and dia-
obile app

betes control in India.

Methods: A comprehensive search in PubMed, Cochrane Library, Dimensions, and Google Scholar was conducted
for studies conducted in India and published from inception to October 15th, 2024. The retrieved studies
assessed the impact of mHealth technology interventions on hypertension and diabetes control in India. The
Population, Intervention, Comparator, Outcomes, & Study Design (PICOS) framework outlined the key elements
of the review. This systematic review uses secondary data, so no ethical approval is needed.

Results: Of 782 potential articles assessed, eight met the inclusion criteria. mHealth technology-enabled In-
terventions were associated with significantly improved blood pressure, glycated hemoglobin (HbAlc) and
Fasting Blood Glucose (FBG) in the intervention group compared to the control group. Additionally, digital
health interventions, such as SMS-based education and mHealth platforms, greatly improve treatment adherence
and patient satisfaction.

Conclusion: Due to an increasing burden of chronic diseases, incorporating mHealth interventions in routine
healthcare could be a game-changing strategy toward improved health outcomes, especially in areas with limited
resources and access to traditional care. The study provides a basis on which future research can be done to
develop further and implement digital health strategies for the management and control of diabetes and
hypertension.

Glycemic control
Blood pressure

1. Introduction

Hypertension and diabetes represent major global health burdens,
with a greater prevalence in low- and middle-income countries (Sarki
et al., 2015). In India, due to rapid urbanization, changes in lifestyles,
and the aging of the population, these conditions have become the
leading causes of morbidity and mortality in the past 20 years (Swami
et al,, 2015). In the recent past, hypertension and Type 2 Diabetes
Mellitus (T2DM) have been on the rise. It is estimated that currently,
about 30 % of adults in India suffer from hypertension, while about 77
million people suffer from diabetes (Ramakrishnan et al., 2019; Mohan
and Pradeepa, 2021). Such conditions raise the risk of cardiovascular

events and further complications. These diseases also generally create an
economic burden on overall healthcare. Management and control of
hypertension and diabetes thus hold the key to such reductions. Scal-
able, innovative approaches are necessary, given the diverse health
infrastructure across the country (Mohan and Pradeepa, 2021).
Mobile-based intervention technologies have, however, emerged as a
beacon of hope in the easing of these challenges in the management of
chronic conditions such as hypertension and diabetes (Thangada et al.,
2018). These include health services provided through mobile devices
about how information is delivered, offering the potential for large
populations with limited access to health care. mHealth (mobile health)
interventions can support individually ongoing self-management,
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deliver personalized educational content, enable remote monitoring,
and facilitate timely communication with providers (Thangada et al.,
2018). Worldwide, studies have demonstrated that mHealth in-
terventions can improve clinical outcomes among patients with hyper-
tension or diabetes by improving medication adherence, promoting
lifestyle changes, and monitoring the disease (Mao et al., 2020). For
these reasons, understanding the effectiveness of mHealth interventions
within the Indian context, where cultural practices, socioeconomic dis-
parities, and variations in access to healthcare may affect these out-
comes, is needed.

Indeed, most of the literature on mHealth interventions in India re-
lates to increasing health awareness or preventing chronic diseases
rather than actively managing and controlling established hypertension
and diabetes (Nahar et al., 2017). Besides, because of the inequalities in
mobile phone ownership and access to information relevant to health-
care management, the overall effectiveness of mHealth interventions
may differ between rural and urban settings (Blake et al., 2023).
Therefore, detailed evidence on how the different mHealth technologies
affect the actual treatment and management of hypertension and dia-
betes in the various Indian populations is necessary.

This systematic review will, therefore, bridge the gaps in the litera-
ture by reviewing the efficacy of mHealth technology-enabled in-
terventions for managing and controlling hypertension and diabetes in
India. The synthesized evidence relates to studies that target individuals
diagnosed with either of the conditions, hence revealing changes in
outcomes such as blood pressure control, glycemic management, and
overall improvement in health. This study seeks to provide valuable
insights to the makers of policies, healthcare providers, and researchers
toward developing culturally tailored and scalable emerging mHealth
solution designs that can play a role in mitigating the ever-increasing
burden of hypertension and diabetes in India.

2. Methodology
2.1. Research approach

This research was carried out as a systematic literature review to
evaluate the impact of mobile-based interventions on hypertension and
diabetes control in India. It adhered to the guidelines put forward by
Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(Page et al., 2021). The Population, Intervention, Comparator, Out-
comes, & Study Design (PICOS) framework outlined the key elements of
the review: the target populations, the intervention being evaluated, the
comparator, the outcomes of interest, and the type of study design
(Methley et al., 2014). It was defined as follows:

Population: Indian adults aged 30 years and above who have been
diagnosed with hypertension, diabetes, or both.

Intervention: mHealth technology-enabled Interventions for man-
aging and controlling hypertension and diabetes. Examples include, but
are not limited to, mobile apps (smartphone or non-smartphone), SMS/
text messaging, and all other innovative uses of mobile technologies that
support service delivery, such as health education, remote monitoring,
medication reminders, lifestyle modification advice, or any other type of
support in disease management.

Comparator: mHealth component Vs. Usual care or standard care.

Primary outcomes: Blood pressure control, Glycated Hemoglobin
(HbA1c) and Fasting Blood Glucose (FBG) i.e. Glycemic Control.

Secondary outcomes: Adherence (medication and lifestyle recom-
mendations) and patient satisfaction.

Study design: There were no restrictions on study design; however, all
included studies were based on Randomized Controlled Trials (RCTs).

Inclusion criteria: Articles were included according to the following
criteria: a) Adult individuals who were hypertensive and diabetic; b)
Reported mean age of 30 years and above; c) Mobile Health In-
terventions and Population within India; d) Studies published in English
language and Full-texts were available in peer-reviewed journals.
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Exclusion criteria: Studies were excluded if they met the following
criteria: a) Studies addressing non-hypertensive, pre-hypertensive, pre-
diabetic, and non-diabetic cases; b) Reported mean age less than 30;
c¢) Non-mobile based interventions and Non-Indian population; d)
Studies published in languages other than English and were available in
Editorials, Opinion pieces, Reviews.

2.2. Search criteria

A comprehensive search in PubMed, Cochrane Library, Dimensions,
and Google Scholar was conducted for articles published from inception
to October 15th, 2024. The search was done to retrieve studies that
assessed the impact of mobile-based interventions on hypertension and
diabetes control in India. Relevant keywords from different databases
were exhaustively used as follows: (mHealth OR “mobile health” OR
“mobile app” OR “mobile phone” OR telemedicine OR eHealth OR
“technology-enabled” OR “digital health” OR “technology-based” OR
ICT OR “information communication technology”) AND (hypertension
OR “high blood pressure” OR “blood pressure control” OR diabetes OR
“type 2 diabetes” OR T2DM OR “diabetes mellitus” OR “blood sugar
control”) AND (management OR control OR treatment OR intervention
OR “disease management”) AND India (see Appendix Table 1).

2.3. Study selection and data extraction

Study selection was conducted after the initial search. The eligible
studies were selected in a stepwise manner. The duplicate articles were
discarded with the help of Zotero Reference Manager version 6.0, and
the rest were entered into the evaluation and screening stages. Later on,
all the potentially eligible articles underwent critical evaluation. All the
titles and abstracts had to be scrutinized for inclusion using specified
criteria. Predetermined criteria were utilized to assess the full texts of
the remaining publications for inclusion and exclusion. Evidence tables
were developed by data extraction for the following information:
author, study design, participant characteristics, intervention charac-
teristics, outcome measures, and main findings.

2.4. Data sources and analysis methods

The basis of making this research robust is the information reliability
and validity. The electronic databases, grey literature, peer-reviewed
journals, and various international organizations’ publications were
considered the data sources for this study. Data interpretation methods
in this research study were solely based on a qualitative analysis of the
selected sources. Meta-analysis was impossible as there was a lot of
heterogeneity and insufficient comparable quantitative data regarding
the effectiveness of mHealth technology-enabled interventions in man-
aging and controlling hypertension and diabetes in India.

2.5. Risk of bias assessments

The included studies that met the inclusion criteria were critically
checked for quality. In this review, the methodological quality of the
included Randomized Control Trials was assessed using the Cochrane
Collaboration Risk of Bias Tool (Corbett et al., 2013). The following
biases have been assessed in the review: Bias from the randomization
process, Bias due to missing outcome data, Bias due to missing mea-
surement of outcome, Bias in the selection of reported results, and
overall risk of bias.

2.6. Ethical considerations

This systematic literature review relied on publicly available sec-
ondary data and does not involve any human subjects or personal
identifiers, so it is exempt from ethical approval. Major ethical issues
such as transparency and integrity were maintained throughout the
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research process (Suri, 2020). Additionally, the findings were correctly
presented.

3. Results
3.1. Study selection outcome

Overall, 782 studies were identified: 131 from PubMed, 78 from
Cochrane Library, 278 from Dimensions, and 295 from Google Scholar.
23 studies were duplicates, and one was retracted. Following titles and
abstracts screening of the remaining citations, 21 potentially relevant
studies were sought for retrieval and consequently retrieved. Of the
retrieved full text, 13 citations were excluded. These studies were
excluded because the participants were pre-diabetic/pre-hypertensive
or work in progress. Eight studies were deemed appropriate for review
following the screening, as summarized in Fig. 1.

3.2. Risk of bias outcome

The risk of bias was assessed using the Cochrane Risk of Bias 2.0
assessment tool. Overall, the included studies had a low risk of bias.
However, bias due to missing outcome data was common in the included
studies due to the high dropout rate and loss of some participants during
the follow-up duration. The results are presented as traffic light plots
and summary plots, as shown in Fig. 2 and Fig. 3, respectively, for
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critical appraisal of the studies.

3.3. Participant characteristics

Evidence tables summarized the interventions, participants’ char-
acteristics, and main findings. A total of 12,337 participants were
included. Evidence Appendix Table 2 summarizes the impact of mobile-
based interventions on hypertension and diabetes control in India. Of all
the studies, only one employed a mixed-method design, while the rest
were RCTs. The main outcome measures included blood pressure con-
trol, glycemic control, adherence, and patient satisfaction.

3.4. HbAlc

HbAlc reflects the percentage of glucose coated on hemoglobin
(Bergonsi et al., 2021). It has wide applications in the management of
diabetes as a method of monitoring long-term glycemic control, with
levels below 6.5 % or 7 % targeted as a means of reducing the risk of
diabetes-related complications (Bergonsi et al., 2021). Studies have
shown varying levels of effectiveness of mHealth interventions in con-
trolling HbAlc (Eberle and Stichling, 2020). According to Sadanshiv
et al. (2020), a computer-generated SMS-based education system for
diabetic healthcare workers resulted in a significant reduction in HbAlc
levels. Similar outcomes were registered by Vinitha et al. (2019)
following text messaging of newly diagnosed patients with T2DM, with

[ Identification of studies via databases and registers ]

Records identified from
Databases (n =782)

PubMed (n =131)
Cochrane Library (n = 78)
Dimensions (n =278)
Google Scholar (n = 295)

Identification

——»| =23

Records screened
(n=757)

A4

Reports sought for retrieval

—»| abstract screening
(n=736)
»| Reports not retrieved

(n=21)
I

Screening

Reports assessed for eligibility
(n=21)

»| Reports excluded:

v

Studies included in the review
(n=8)

Reports of included studies
(n=8)

Records removed before the
screening:
Duplicate records removed (n

Records marked as ineligible
by automation tools (n =1)

Records excluded after title and

(n=0)

Pre-diabetic/pre-hypertensive (n
=11).

Work in progress/No results yet
(n=2).

Fig. 1. Flow of studies assessing the mobile-based interventions targeting hypertension & diabetes in Indian adults from database inception to October 2024.
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Fig. 2. Visual risk of bias assessment using the Cochrane risk of bias 2.0 tool for randomized controlled trials of mobile health interventions in Indian adults with

hypertension and diabetes from inception to October 2024.
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Fig. 3. Overview of bias risk distribution across studies evaluating digital health approaches for chronic disease management in India from inception to

October 2024.

more participants reaching an HbAlc level of less than 7 % over two
years. Conversely, Prabhakaran et al. (2019) evaluated a mHealth-based
electronic decision support system for managing diabetes. The inter-
vention and the control groups showed a reduction in HbAlc; however,
the difference was not statistically significant.

3.5. FBG and blood sugar levels

FBG measures the amount of glucose in the blood following an
overnight fast, typically about eight to 12 h without food. It is used for
the diagnosis of diabetes as well as for monitoring the blood glucose
control of persons with diabetes. Blood sugar refers to one’s blood
glucose level at any time. Across the studies, mobile-based interventions

were associated with improved fasting blood glucose and blood sugar
control (Kumar et al., 2018; Ajay et al., 2016; Dandge et al., 2019). For
instance, Kumar et al. (2018) evaluated the effectiveness of mobile-
based SMS intervention on FBG among patients with T2DM. The sub-
jects in the intervention group were provided with personalized SMS
messages related to target levels of FBG and follow-up for FBG testing for
12 months. Results showed that these subjects had a net reduction of
mean FBG from 163.7 to 152.8 mg/dl, although not very high, but
significant in the intervention group.

Similarly, Ajay et al. (2016) evaluated a nurse-led, mobile phone-
enabled Clinical Decision Support System (CDSS) in the setting of the
mPower Heart Project in India. The mean FBG significantly decreased
(by 50.0 mg/dl), which showed that integrating technology like mobile
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phones with healthcare delivery can help improve diabetes management
by continuous monitoring and evidence-based care. Dandge et al. (2019)
evaluated the Technology-Enabled Task-Sharing for Rural Areas project,
where non-physician health workers within rural households imple-
mented the mHealth tool for monitoring blood sugar. Regular follow-
ups, digital consultations, and medication adherence resulted in 34.1
% of the diabetic population achieving blood sugar control after 24
months.

3.6. Blood pressure control

Blood pressure control is important in reducing cardiovascular dis-
ease risks because it controls both Systolic Blood Pressure (SBP), the
pressure in the arteries when the heart contracts, and Diastolic Blood
Pressure (DBP), or the pressure when the heart is resting. Across the
studies, mHealth and digital interventions demonstrated significant
potential to improve blood pressure control (Dandge et al., 2019; Vin-
itha et al., 2019; Ajay et al., 2016; Anchala et al., 2015). According to
Vinitha et al. (2019), SBP and DBP decreased significantly after 24
months of text messaging intervention in patients newly diagnosed with
T2DM. Additionally, Dandge et al. (2019) evaluated using non-
physician health workers with mHealth tools to manage hypertension
and diabetes in rural areas. The study recorded a cumulative improve-
ment of 12 % in blood pressure control within 24 months; 54 % of the
hypertensive patients attained target levels (Dandge et al., 2019).

Anchala et al. (2015) estimated the effect of the CDSS in managing
hypertension in primary health centers in India. The results showed that
the CDSS significantly reduced the SBP by an average of 6.59 mmHg
compared to a traditional chart-based system, thus proving that digital
decision support tools effectively control hypertension. Similarly, Ajay
et al. (2016) developed a smartphone-based clinical decision support
system that managed hypertension and diabetes in primary healthcare
facilities (mPower Heart Project). The Clinical decision support system
decreased the systolic and diastolic blood pressure by 14.6- and 7.6-
mmHg, respectively, over 18 months.

3.7. Adherence and patient satisfaction

Other studies assessed adherence to medications and lifestyle
modification as well as patient satisfaction and found that mobile-based
interventions significantly improve treatment adherence and patient
satisfaction (Sadanshiv et al., 2020; Kleinman et al., 2017). For instance,
Sadanshiv et al. (2020) assessed the impact of a computer-generated
telephonic messaging system on diabetic healthcare workers. The
study found that 95.65 % received the texts regularly, while 93.17 %
read them regularly. Moreover, 80.12 % followed the advice for better
compliance with lifestyle modification. This intervention decreased
Body Mass Index and yielded better results in terms of patient satisfac-
tion: 93.17 % were more satisfied with their care. Compared with usual
care, participants randomly assigned to the mHealth platform demon-
strated significantly higher rates of medication adherence, 39.0 % versus
12.8 %, and frequency of blood glucose self-testing, 39.0 % versus 10.3
% (Kleinman et al., 2017). The platform was well accepted, with 75 % of
participants using the app regularly over the six-month duration, thus
potentially supporting long-term self-management behavior (Kleinman
et al., 2017). Besides this, 80 % of the participants mentioned that the
tool was satisfying and highly rated by all the involved healthcare
providers.

3.8. Grading of recommendations assessment, development and
evaluation (GRADE) quality evaluation

The overall confidence in the evidence for Blood Pressure Control,
Fasting Blood Glucose and Blood Sugar Levels, Adherence and Patient
Satisfaction was high due to consistent results across various studies.
Nonetheless, varying outcomes compromised the certainty of the
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evidence for Glycated Hemoglobin, as summarized in Appendix Table 3.
4. Discussion

This study aimed to evaluate the impact of mobile-based in-
terventions on hypertension and diabetes control in India. The goal is to
provide valuable insights to the makers of policies, healthcare providers,
and researchers toward developing culturally tailored and scalable
emerging mHealth solution designs that can play a role in mitigating the
ever-increasing burden of hypertension and diabetes in India.

The results demonstrated that mHealth technology-enabled in-
terventions had a positive effect on controlling glycated hemoglobin
levels. Previous systematic reviews and meta-analyses found similar
(Mao et al., 2020). Mobile-based intervention technologies manage the
level of glycated hemoglobin in diabetic patients effectively through
better maintenance of behavioral changes and improvement in self-
management of the condition (Sadanshiv et al., 2020). Text messaging
and telephonic follow-ups can educate people with reminders for life-
style modifications to maintain dietary and exercise recommendations.
Studies have indicated that mHealth interventions result in significant
HbA1lc reductions, hence better long-term glycemic control (Kim and
Hur, 2021). For instance, personalized messages may encourage patients
to practice healthy behaviors and activities, such as regular exercise and
proper nutrition, to keep their glucose within their target ranges. These
interventions reduce the risk of diabetes-related complications and
improve health outcomes by increasing engagement and enabling
continuous monitoring (Kim and Hur, 2021). Integrating mHealth so-
lutions into routine diabetes care improves adherence and patient
satisfaction, enhancing glycemic control and reducing the burden of
diabetes in India (Kim and Hur, 2021). This aligns with the study by
Jackson et al. (2021), which highlights that Continuous Glucose Moni-
toring (CGM), initially used for Type 1 Diabetes Mellitus management, is
now widely utilized for T2DM and is associated with lower HbAlc levels
without an increased risk of hypoglycemia.

Mobile-based interventions were also associated with improvement
in fasting blood glucose and blood sugar control. According to Kumar
et al. (2018), the observed improvement across multiple studies was
increased awareness and proactive management of such conditions
through these digital health tools. Interventions keep patients on
schedule and allow for timely examinations of problems that may arise,
reducing the possibility of sustained hyperglycemia (Dandge et al.,
2019). Such findings have practical implications for how mHealth in-
terventions might provide a cornerstone in extending access to care and
management of diabetes in resource-constrained areas where access to
health care is limited. They are also cost-effective, scalable means to
improve patient engagement and empower self-management, with the
possible resultant improvement in long-term health outcomes and
reduced healthcare costs due to diabetes-related complications (Ajay
et al., 2016; Dandge et al., 2019).

This review also demonstrated that mHealth and other digital in-
terventions improve blood pressure control. Mobile-based and digital
interventions like mobile apps, text messaging, and telemedicine plat-
forms supply health information at individual levels, including medi-
cation reminders and advice on lifestyle modifications (Thangada et al.,
2018). One possible reason for improved blood pressure control is
enhanced medication adherence, healthy lifestyle behavior, and regular
self-monitoring. For example, reminders on medication intake enabled
patients to maintain the regular antihypertensive therapy necessary to
reduce SBP and DBP levels (Vinitha et al., 2019; Anchala et al., 2015).
Secondly, the content of the digital interventions provided advice on
dietary changes, such as a reduction in daily salt intake while also
encouraging physical activity (Kurniasari and Yuniartika, 2024); this
plays a contributory role in blood pressure management (Altawili et al.,
2023). These interventions enable patients to make informed choices
and immediately take corrective actions through real-time feedback and
support, such as contacting a health provider when BP (Blood Pressure)
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readings are high. Besides, mHealth tools provide for remote moni-
toring, in which case the healthcare provider frequently has access to
patients’ BP data and can make necessary timely adjustments in the
treatment (Altawili et al., 2023). This proactive approach enables the
screening and addressing of fluctuations in BP before they culminate
into complications (Vinitha et al., 2019; Anchala et al., 2015). The
convenience of accessing health information and support digitally
makes these interventions particularly valuable in settings where
traditional access to healthcare may be poor. Overall, mHealth and
digital interventions have found their place in hypertension manage-
ment, enabling continuous engagement of patients by enhancing
adherence and offering sustainable lifestyle modifications that support
long-term BP control (Vinitha et al., 2019; Anchala et al., 2015).

Limitations and Future Research: This study was not without limita-
tions. Most included studies had relatively short follow-up durations of
less than two years. The long-term effects and sustainability of mHealth
interventions remain unclear. The limited number of studies exploring
the impact of mobile-based interventions on hypertension and diabetes
control in Indian adults and diverse intervention types made it chal-
lenging to draw better conclusions. Future research should examine the
integration of mHealth interventions with other health services, the
assessment of user engagement and cost-effectiveness, and the cultural
and socio-economic factors influencing the effectiveness of
interventions.

5. Conclusion

This review evidences the exciting potential for mHealth technology-
enabled interventions in managing various chronic conditions, such as
high blood pressure and diabetes. The results indicated that mHealth
interventions significantly improved blood pressure and glycemic con-
trol, including HbAlc and FBG. Evidence supports that mHealth in-
terventions, including SMS-based education through the mHealth
platforms, have proven effective in improving treatment adherence and
patient satisfaction. Due to an increasing burden of chronic diseases,
incorporating mHealth interventions in routine healthcare could be a
game-changing strategy toward improved health outcomes, particularly
in resource-constrained settings where access to traditional care remains
limited. The study provides a basis on which future research can be done
to develop further and implement digital health strategies for the
management of chronic diseases.
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Search strategy used to identify studies on mobile health interventions for managing hypertension and type 2 diabetes in Indian adults above 30 years from

inception to October 2024.

Concept Main keywords Alternative Keywords/Synonyms
1 mHealth Mobile health, mobile app, mobile phone, telemedicine, eHealth,
Digital health, technology-based, Technology-enabled, Information Communication Technology (ICT)
2 Hypertension High blood pressure, blood pressure control
3 Diabetes Type 2 diabetes, T2DM, diabetes mellitus, blood sugar control
4 Management Control, treatment, intervention, disease management
5 India Indian

1. mHealth: Mobile Health
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2. ICT: Information and Communication Technology
3. T2DM: Type 2 Diabetes Mellitus

Table A2
Summary of study characteristics, populations, interventions, and key-findings from mobile-based interventions on hypertension and type 2 diabetes control in India
since database inception to October 2024.

Author Study Intervention characteristics Outcome measured

design

Participant characteristics Main Findings

Duration
(Months)

Size, Sex Mean Age/ Type

Age Range

yrS.

(Sadanshiv RCT
et al., 2020)

321, Male =
176. Female
=144

(Kleinman et al., RCT 90, Male =
2017) 63. Female
=27

(Kumar et al., RCT 955, Male =
2018) 333. Female
= 622

(Vinitha et al., RCT 248, Male =
2019) 168. Female
=80

(Ajay et al., Mixed
2016) method

6797, NR

(Anchala et al., RCT 1634, Male
2015) = 824.
Female =
810

(Dandge et al., RCT 602, Male =
2019) 291. Female
=311

(Prabhakaran RCT
et al., 2019)

3324, Male
= 2041.
Female =
1283

Inter. = 48.7
(7.4): Cont.
=47.9 (8.0)

48.4 (9.2)

Inter. = 57.5
(10.8): Cont.
=57.0 (10.7)

43.3 (8.7)

30+

35-64

40.0 (14.5)

55.1 (11)

SMS-based
educational
messaging +
standard diabetic
care

m-Health diabetes
management
platform (Gather
Health)

Mobile phone-based

SMSs

Text messaging

Mobile phone-based

CDSS

Mobile phone-based
CDSS

mHealth and task-
sharing strategies

The mWellcare
system

12

24

18

12

24

12

Feasibility

Glycemic control,
patient satisfaction,
adherence to lifestyle
modifications.

Change in HbAlc
medication adherence,
blood glucose testing

frequency, diabetes self-

care.

FBG

Blood pressure and
glycemic variables.

SBP, DBP, FPG

SBP

Blood pressure, blood
sugar levels

SBP and HbAlc

Feasible, with 95.65 % of participants in the
intervention arm receiving regular
messages, and 93.17 % reading them
regularly. 93.17 % reported greater
satisfaction with their healthcare.
Significant reduction in BMI (—0.6, p <
0.001) and HbAlc (—0.48, p < 0.001) in the
intervention group.

Significant improvements in medication
adherence (39.0 % intervention vs. 12.8 %
control; p = 0.03) and frequency of blood
glucose self-testing (39.0 % intervention vs.
10.3 % control; p = 0.01) at six months. High
app engagement (75 % active usage at week
24).

The mean FBG of the intervention group
decreased significantly from 163.7 to 152.8
mg/dl, with a decrease from 150.5 to 149.2
mg/dl in the control group. The intervention
was significantly effective, OR: 1.7, 95 % CI:
1.2-2.6, after adjustment for baseline FBG.
The intervention and control groups
demonstrated significant reduction from
baseline to 24 months in both blood pressure
and glycemic variables.

Low density lipoprotein Cholesterol was
significantly lower in the intervention
group.

Reduction of HbAlc was related to the text
messaging intervention.

By 18 months, the following significant
reductions were observed: SBP -14.6 mmHg,
DBP -7.6 mmHg, FPG —50.0 mg/dl.
Improvements remained statistically
significant when controlled for age, sex, and
CHC location.

In the DSS group, SBP was significantly
lower than in the CBS group.

The cost-effective ratio was $36.57 per mm
of SBP reduction for DSS and $96.01 for CBS,
thus indicating that DSS is more cost-
effective in managing hypertension in
resource-constrained PHC settings.

Blood pressure control was at 54.0 % and
improved by 12 % among known
hypertensives, while blood sugar control
was 34.1 % among diabetic people. The
prevalence of hypertension was found to be
23.6 %, with 38.9 % of cases being newly
detected. Diabetes prevalence was 11.2 %,
of which 28.6 % were newly detected.

No significant difference in mean change in
SBP (A = —0.98) or HbAlc (A = 0.11)
between the mWellcare and enhanced usual
care groups.

There were reductions in SBP and HbA1c for
both groups:

P-values mentioned in main findings were determined by the authors of the original studies, who employed various statistical tests to do so. These
include standard statistical tests, but not limited to, chi-sqaure test or t-test, where appropriate.

1. Inter.: Intervention Group
2. Cont.: Control Group

3. mHealth: Mobile Health

4. FBG: Fasting Blood Glucose
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. CDSS: Clinical Decision Support System
. SBP: Systolic Blood Pressure

. DBP: Diastolic Blood Pressure

. FPG: Fasting Plasma Glucose

. HbAlc: Glycated Hemoglobin

10. RCT: Randomized Control Trial

11. CBS: Chart-Based Support

12. DSS: Decision Support Decision

13. CHC: Community Health Centre

14. PHC: Primary Health Care
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Table A3
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Certainty of evidence for effectiveness of mobile health tools in blood pressure and glycemic control among Indian
adults with hypertension or diabetes from inception to October 2024.

Outcome No. of Studies Quality of Evidence
Glycated Hemoglobin 3 Moderate

Fasting Blood Glucose and Blood Sugar Levels 3 High

Blood Pressure Control 4 High

Adherence and Patient Satisfaction 2 High

Data availability
No data was used for the research described in the article.
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