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Introduction

Hypertension has been identified as the leading modifiable 
risk factor for cardiovascular diseases such as stroke heart 
disease and premature death. Intake of a high sodium 

diet, low potassium intake, high body mass index, alcohol 

consumption, physical inactivity, and unhealthy diet can 

lead to an increased prevalence of hypertension (1). 

Hypertension or “silent killer” is one of the major causes 
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of premature deaths worldwide, affecting approximately 
1.13 billion people. The prevalence of hypertension has 
proliferated globally during the past decades, specifically 
in low-and middle-income countries (2). Additionally, 
some of the Southeast Asian countries have also reported a 
significantly higher rate of uncontrolled hypertension (3). 
As with other low- and middle-income countries (LMICs), 
the prevalence of hypertension is high in India and is also 
a leading risk factor attributable to premature deaths, 
chronic diseases, and disability (4). Literature also reports 
that hypertension is attributed to 10.8% of all deaths in the 
country (5). The prevalence of hypertension in the Indian 
context is 30.7%, which affects 25–30% of middle-aged 
individuals in urban settings and 15–20% in rural settings of 
the country, on the other hand, it is also reported that these 
individuals have low hypertension awareness, treatment, 
and control (5,6).

The Eighth Joint National Committee (JNC 8) 
recommends pharmacologic treatment should be begun 
among adults younger than 60 years when blood pressure 
(BP) is 140/90 mmHg or higher (7). In 2018, European 
guidelines retained the earlier definition of hypertension (i.e., 
BP >140/90 mmHg). As per the European hypertension 
guidelines, South Asians are at the highest risk and most 
vulnerable to high BP levels along with the growing risk of 
diabetes mellitus (8). The latest revised American guidelines 
lowered the threshold to define hypertension as blood 
pressure of >130/90 mmHg (9,10). The fourth edition of 
the Indian Guidelines on Hypertension (IGH-IV) came out 
in the year 2019. The guidelines incorporated the recent 
changes in the diagnosis and management of hypertension 
and the changes in the target BP by the American College 
of Cardiology/American Heart Association (ACC/AHA). 
As per the guidelines, the diagnosis of hypertension should 
be based on a clinic blood pressure reading of >140/90 (11).  
For people at risk or patients having hypertension, the 
guidelines recommend frequent monitoring of blood 
pressure and tracking of non-pharmacologic measures such 
as the following of DASH diet, restriction of tobacco intake 
and alcohol intake, and reduction of body weight if needed, 
medication adherence, practicing of yoga and meditation 
(11,12). Attention needs to be given to developing methods 
for at-risk individuals and hypertensive patients to self-
manage hypertension to reduce the complications. Lack 
of understanding of the relation between blood pressure, 
symptoms, and healthy lifestyle practices can lead to negative 
consequences of antihypertensive treatment (13). 

Mobile health (mHealth) is widely used for health 

services and patient education. mHealth apps have been 
“prescribed” as part of the care for chronic illnesses by 
the UK Department of Health (14). In recent years, 
smartphones have become an essential part of our daily 
routine. The number of mobile cellular subscriptions is 
continually increasing every year. In 2016, there have been 
over seven billion users worldwide. Globally, the figure 
of internet users has increased 7 times between 2000 and 
2015 from 6.5% to 43% (15). Globally there are about  
3.6 billion smartphone users at present, and there is about an 
8% increase in the number of smartphone users per year. In 
the global market, Android and iOS are the two dominating 
operating systems among the population (16). India is fast on 
the route of digitization and is predicted to reach 829 million 
smartphone users by 2022 (17). Android is the dominating 
OS in India accounting for 95.23% of the mobile operating 
systems (18). In 2019 India also became the leading market 
in terms of app downloads (17). Additionally, the number of 
medical apps downloaded increased by 90% in India during 
2020, owing to COVID-19 (19).

There is a rapid increase in the popularity of the use of 
mobile healthcare apps in the self-management of various 
chronic diseases such as hypertension. Numerous types of 
interventions like tracking patient data, providing tailored 
self-management, and interactive communication are used 
to facilitate in self-care of diseases through smartphones. 
Two functions (I) measuring blood pressure and (II) 
managing records are considered to be the main function 
in any hypertension management apps (20). A systematic 
review conducted on content analysis for Blood Pressure 
apps highlighted recording of BP, feedback limiting to 
displaying graphical records, and exporting the values for 
better physician-patient communication to be the most 
common functions in the app (21). 

The prevalence of chronic diseases across the developed 
world and now, in the developing world, is becoming an 
increasing burden. Therefore, the Health authorities are 
seeking to lower the burden by using technology to support 
and encourage self-care of chronic illnesses (22). People 
living in remote areas and the underserved population 
can utilize various technologies to overcome geographical 
barriers to seek healthcare. mHealth technologies such as 
smartphone applications can provide support in achieving 
universal health coverage by enhancing availability and 
accessibility to various healthcare services (23). 

Since individuals with non-communicable diseases 
such as hypertension are turning to smartphone apps 
technologies for assistance there is a need to study the 
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content and popularity of smartphone applications to avoid 
any negative effect on the condition (24). Assessing the 
functionalities of apps designed for consumers may help 
physicians recommend reliable and correct apps to promote 
self-management among patients. 

The objective of our study was to review all the available 
apps related to hypertension/and high blood pressure and 
DASH Diet and investigate their main functional and 
analytical characteristics. Additionally, we aim to map how 
many apps meet the Self-Management Support (PRISMS) 
taxonomy. To the best of our knowledge, not many 
studies have analyzed all available apps; and considered 
functionality combinations in the Indian context. 

Methods 

Study design

This study is a features analysis and descriptive review of 
apps facilitating self-management of hypertension or high 
blood pressure available in the Google Play Store. 

Search strategy

A search was conducted in February 2021 in India using 
the Google Play Store to identify currently available apps 
related to self-management of hypertension. Keywords 
entered into the Google Play Store search window 
included: ‘Hypertension’, ‘High blood pressure’, ‘DASH 
diet’, ‘Hypertension diet’, and ‘Blood pressure diet’. The 
links of all the apps search were saved. If an app appeared 
in response to searches for more than one keyword by 
a platform, it was included only once. Further, the apps 
were screened for all exclusion and inclusion criteria. A 
total of 822 apps were screened based on the inclusion and 
exclusion criteria. Two hundred and ten (n=210) apps were 
included for further analysis. Variables of the included apps 
were extracted on 10th March 2021 (Figure 1).

Inclusion criteria 

An app was included based on the following criteria: (I) the 
description was written in English, and “Hypertension”, 

Apps identified through Google Play Store 

Keywords:
•	 “Hypertension” (n=202)
•	 “High blood pressure” (n=198)
•	 “DASH diet” (n=157)
•	 “Hypertension diet” (n=135)
•	 “Blood pressure diet” (n=130)

Total Numbers of apps identified (n=822)

Apps meeting the inclusion criteria (n=251)

Apps included for further analysis (n=210)

Apps excluded (n=41):
•	 Broken Link (n=6)
•	 DASH diet/DASH recipes not relevant for Indian adults (n=34)
•	 Canadian hypertension guidelines (n=1)

Apps excluded (n=571):
•	 Duplicates (n=261)
•	 Game (n=20)
•	 Not in English language (n=21 including n=2 in Hindi 

language, and n=1 in Urdu language, n=18 other foreign 
languages)

•	 Medicine delivery (n=2)
•	 Social media (n=2)
•	 Non-DASH diet/recipes (n=123)
•	 Heart rate app(n=3)
•	 Non-hypertension (n=121)
•	 For children/pregnant women/elderly (n=6)
•	 Research study app (n=4)
•	 For HCP’s (n=8)
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Figure 1 Flow diagram of the app-search process. 
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“High blood pressure”, “DASH diet”, “Hypertension diet”, 
“Blood pressure diet” was included in the keywords; (II) 
apps for adults (18 and above) and focused on hypertension 
or high blood pressure; (III) unique apps.

Exclusion criteria

An app was excluded based on the following criteria: (I) 
duplicates; (II) games; (III) not in English language; (IV) 
medicine delivery; (V) social media; (VI) non-DASH diet/
recipes; (VII) heart rate app; (VIII) non-hypertension; 
(IX) for children/pregnant women/elderly; (X) research 
study app; (XI) for HCP’s; (XII) broken link; (XIII) DASH 
diet/DASH recipes not relevant for Indian adults; (XIV) 
Canadian hypertension guideline. 

Country ‘India’ was by -default selected in the Google 
Play Store. The Google Play country determines what 
content we get in the play store. There is a variation in the 
apps, games, and content we see on the Google Play Store 
from country to country (25). Based on the country of 
search any app not utilizing JNC-8, ACC/AHA, or Indian 
hypertension guidelines were not included in the study. 
Additionally, based on the screenshot of the apps and the 
description apps focusing on the menu, diet, and recipes 
based on ingredients not commonly used in Indian settings 
were also excluded from the analysis giving the study the 
Indian context. 

Variable extraction 

The following variables were extracted from the search:
	 Category: information was documented about the 

categories of apps. Few categories recorded were 
medical, health & fitness, entertainment, books and 
reference, food and drink, and news & magazine.

	 The number of raters: information was documented 
about the number of ratings the included apps have 
received. 

	 Content rating/user group: information was noted 
about the target user group for whom the app was 
suitable to use. 

	 Overall app rating: information was collected on the 
overall user rating of every app included. The rating 
scale for apps on Google Play Store is from 0 (lowest 
rating) to 5 (highest rating). A high rating depicts 
higher user satisfaction rates.

	 App features: information was gathered on various 
characteristic features provided by each app on the 

Google Play Store which supported the mapping of 
the functional and analytical characteristics. 

	 The number of apps installed: data was documented 
about the number of times each included apps had 
been installed.

	 App updates: information was extracted on the 
recently updated features and the year during which 
the apps were updated. 

	 App purchases & interactive elements: information 
was collected on whether purchases could be made 
within the apps and interactive elements the apps 
offer.

	 Advertisements: information was extracted on 
whether the apps had internal advertisements. 

	 Price: data was gathered regarding whether the app 
is free to download or paid for. 

Information extracted from the description, general 
information, features, and news updates of the included 
app were used to map the functional and analytical 
characteristics. 

Functional characteristics of the app

Functional characteristics were mapped and categorized 
based on the functionalities determined in previous 
studies done on hypertension apps (24,26). Any additional 
function characteristics seen in the included apps were 
also mapped. Some of the functional characteristics 
included were: recording of blood pressure, knowledge 
building, diet management component (focusing on 
DASH diet), BP check reminders, dietician consultation, 
weight management (BMI tracker, BMI categorization, 
demonstration of exercises, fitness tracker), stress 
management, communication with HCPs and others, goal 
setting, and medication tracker. 

Analytical characteristics of the app

Features of the app were extracted to map the analytical 
characteristics of the app. Analytical characteristics 
included in-app statistical analysis, in-app graphing of BP 
measurements, categorization of BP readings, feedback 
based on the BP measurements, export data for sharing 
with others and to the physicians, automatic data backup, 
the ability of the app to transfer BP data through devices via 
Bluetooth (27). 

The characteristics were used to chart onto the Practical 
Reviews In Self-Management Support (PRISMS) taxonomy 
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of self-management support. It is a tick list of 14 self-
support strategies associated with self-management of 
individual’s condition. The components resulted from a 
systematic meta-review of 969 trials and 30 qualitative 
studies of self-management support interventions (28,29). 
The usefulness of the taxonomy has been validated by 
employing a self-management support intervention for 
cancer survivors (30). The detailed taxonomy list with 
adapted examples (31) is as follows. 

Knowledge about condition, risk factors ,management 
and prevention
This component included apps disseminating authentic 
information regarding hypertension, its causes and risk 
factors, classification of BP, preventive and management 
measures. 

Information about available resources
Apps mentioning links to American Heart Association, 
ICMR website and other associations including Indian or 
International for authentic dissemination of the educational 
resources were included in this component. 

Provision of specific clinical action plans
Apps providing tailored feedback on what to do if BP is 
high and setting out actions to be taken when condition 
deteriorates were included in this component. 

Regular clinical review
This component included app having the provision to 
record appointment details with the health care providers 
or aiding in booking appointment with the healthcare 
professionals. 

Monitoring of condition with feedback
Apps providing the provision to record BP, classifying 
BP, view in-app graphical trends and statistical analysis of 
BP, and providing feedback based on the diagnosis were 
included in this component.

Practical support with adherence (medication or 
behavioural)
Apps providing medication reminder, BP check reminders, 
rewards for checking BP or recording it were included in 
this component. 

Provision of equipment
Apps providing Bluetooth to directly transfer BP readings 

or connecting to BP machine for recording BP were 
included. 

Provision of easy access to advice or support when 
needed
This component included app provided the provision 
for online healthcare professional consultation or 
communication via SMS/texts.

Training to communicate with healthcare professionals
Apps providing the provision to transfer the health record 
to the physician for better communication were included in 
this component. 

Training for everyday activities
Apps providing training to measure BP, oxygen levels or 
training on how to connect the app with the BP machine 
were included in this component. 

Training for practical self-management activities
Apps providing logging reminder, recording personal 
health profile to put together for emergency situations, BP 
check reminders, ability to set goals were included in this 
component. 

Training for psychological strategies
This included apps which demonstrated videos regarding 
breathing exercises to relieve stress/anxiety/tension to lower 
hypertension. 

Social support
Apps having discussion forums to share stories on how they 
manage or prevent high blood pressure were considered 
having social support component. 

Lifestyle advice and support
This included apps which provided DASH/low sodium 
diet guidance to lower BP, instructions on physical activity, 
relaxing breathing exercises to manage stress, along with 
tracking, reminder/alert services. 

Statistical analysis

Descriptive statistics were used to summarize and evaluate 
the app features. Descriptive analysis for the continuous and 
categorical variables was performed. The mean, median, and 
range were identified for the continuous variables, whereas 
percentage distributions were found for the categorical 
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variables. The obtained data were analyzed using Microsoft 
Excel 2016 and R version 4.0.4 (2021-02-15) software.

Results

Summary of the search results

A search of the Google Play Store yielded a total of 822 
apps. The titles, descriptions, and features of these apps 
were screened for eligibility. A total of 210 unique apps 
were considered for further analysis. 

General characteristics
General characteristics of all the apps are summarized in 
Table 1. Most apps (n=199, 95%) were free to download. 
Thirty-seven apps had in-app purchases and their price 
ranged from Rs 62 to Rs 9,300. In January and February 
2021, 40 (19%) apps were updated. More than half of the 
apps (62%, n=130) did not mention the country where the 
app was developed. About 41% of the apps belonged to the 
medical category and 41% of the apps were characterized in 
the health and fitness category (Figure 2). 

User interactive metrics
According to the number of installs, only 28% of the app 
(n=60) had over 50K downloads (Figure 3). Individual 
apps can be rated by the consumer as one, two three, 
four, or five stars. The average overall rating of the app 

Table 1 General characteristics and user interactive metrics of the 
included apps

General characteristics Statistics

Price, n (%)

Free 199 (95%)

Paid 11 (5%)

Advertisement, n (%)

Yes 153 (73%)

No 57 (27%)

App updates year, n (%)

2011 2 (1%)

2013 2 (1%)

2014 5 (2%)

2015 2 (1%)

2016 8 (4%)

2017 12 (6%)

2018 19 (9%)

2019 37 (17%)

2020 83 (39%)

2021 40 (19%)

In-app purchases, n (%)

Yes 37 (18%)

No 173 (82%)

In-app purchases price, range Rs 62 to Rs 9,300

Size in megabytes, mean (median) 11.34 (5.5)

Content rating, n (%)

3+ 207 (98.5%)

12+ 2 (1%)

16+ 1 (0.5%)

Rating for the app on a scale of 5, 
mean ± SD (range)

3.01±1.85 (0 to 5) 

Overall rating (on a scale of 5), n (%)

Less than 3.0 60 (28%)

3.0 to 3.4 10 (5%)

3.5 to 3.9 44 (21%)

4.0 to 4.4 59 (28%)

More than or equal to 4.5 37 (18%)

Table 1 (continued)

Table 1 (continued)

General characteristics Statistics

Apps users reviews, n (%)

Less than 500 170 (81%)

500 to 999 7 (3.4%)

Equal to or more than 1,000 33 (15.6%)

Number of reviews mean ± SD (range)1,125±4,215 (0 to 47,273)

Country of development of app, n (%)

USA 19 (9%)

UK 4 (2%)

India 19 (9%)

Other 38 (18%)

Not mentioned 130 (62%)

SD, standard deviation; USA, United States of America; UK, 
United Kingdom. 
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on a scale of one to five, with five being the best, was 
recorded. Eighteen percent (n=37) of the apps had an 
overall rating of 4.5 or above while, 28% (n=59) of the 
apps had an average overall rating of 4.0 to 4.4 (Table 1). 
Apps with an overall rating of 5 are described in Table 2.  
Figures 4,5 presents the distribution of ratings and number 
of downloads of the apps of various categories. Most of 
the apps related to hypertension were categorized under 
the ‘Health and Fitness’ (n=87) or ‘Medical’ (n=87) 
category. The median overall rating of the apps under the 
medical category was 4.0 and the mean was 3.4. The mean 
and median of installs under the medical category were 

114,851, and 5,000 respectively. There was one app under 
the medical category which had 1M installs. While mean 
and median of the overall rating of apps under the Health 
and Fitness category were 2.5 and 3.6 respectively. The 
mean and median of installs of apps under this category 
were 78,086 and 10,00 respectively which were lower than 
the medical category. 

In total 16 apps belonged to the ‘Entertainment 
Category’. The mean and median of the overall rating of 
apps were 4.2 and 4.0 respectively. On average the apps in 
the ‘Entertainment category has 30,000 installs. Apps under 
the ‘Heath and Fitness’ category appear to have a large 
variability in overall rating as compared to the apps under 
the ‘Medical’ and ‘Entertainment’ category, even though 
the number of apps was similar in the ‘Heath and Fitness’ 
and ‘Medical’ category. 

Functional characteristics of the app 

All apps were classified according to their functionalities. 
The most common functionality seen across the apps was 
logging or recording the blood pressure measurements 
(73%, n=154). One-third of the apps were recording 
other health parameters such as heart rate, blood sugar, 
cholesterol, blood count levels. Educational information was 
also common self-management functionality (36%, n=75). 
Most apps gave information on the general information of 
hypertension, its risk factors, management of hypertension 
through diet (e.g., dietary approaches to stop hypertension). 
Details of the functional characteristics across the apps are 
described in Table 3. 

Figure 6 depicts in detail the various tracking parameters 
available in the apps. Each of the apps had at least one 
tracking functional characteristic. Blood pressure tracking 
was most commonly available across the apps (68%, n=142). 
Heart rate/Pulse tracker was the second most common 
tracking functional characteristic (36%, n=75). A few apps 
focused on tracking medication (n=19), sodium intake (n=2), 
and calorie (n=4). Additional important micronutrient: 
potassium was not being tracked in any of the apps. 

Analytical characteristics of the included app 

Table 4 enlists all the analytical characteristics. In-app 
graphing to analyze BP trends was reported in 64% 
(n=134) of the apps. Only 47% (n=99) of the apps were 
categorizing the BP measurements according to the 
classification. 

N
o.

 o
f a

pp
s

60

50

40

30

20

10

0

57
54

40

16

32

11

Less  
than 1k

1k to 
10k

10k to 
50k

App installs/downloads

50k to 
100k

100k 
to 1M

More than or 
equal to 1M

6.2%
3.3%

7.6%

41.4%

41.4%

Health & fitness Medical Entertainment Books & reference Others
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Figure 3 Number of apps based on installs/download. 
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Table 2 Top most popular apps for hypertension based on overall rating of 5

Name of the app 
Educational 
information

In-apps graphing to 
analyse BP trends 

In-app statistical 
analysis

Categorisation 
of the BP 

measurements

BP 
reminder

BP log/
record

BMI 
tracker

Blood Sugar 
tracker

BP 
tracker

Pulse 
tracker

Diet 
management 

Patient-physician 
communication 

Exportation 
statement

Data 
restoration

Automatic 
backup of the 
measurements 

Links 

Know Hypertension × ×            https://play.google.com/store/apps/
details?id=appinventor.ai_rabiekore.KnowHypertension

ezeBP - Free Blood 
Pressure Diary and 
Analyzer

 × × × × ×   × ×  × × × × https://play.google.com/store/apps/details?id=com.
smashappz.ezebp

Blood Pressure App  × × ×  × × × × ×    × × https://play.google.com/store/apps/details?id=com.
waterfullrainbow.bloodpressureanalyze

Blood Pressure 
Recorder & BP Diary 
2021

 ×    × × × × × ×    × https://play.google.com/store/apps/details?id=com.
rizapp.bloodpressureRecorder

Blood Pressure 
Checker Reports

 × × ×  × ×  × ×     × https://play.google.com/store/apps/details?id=com.
nixonappsstudio.bloodpressurechecker.reports

BP Checking App 
Info Record

 × × ×  ×   × ×     × https://play.google.com/store/apps/details?id=com.
bpcheckingapp.bp.checking.app.info.record

Blood Pressure 
Checker

     × × × × ×      https://play.google.com/store/apps/details?id=com.
arjunreddyapps.bloodpressurecheckerinfo.blood.
pressure.checker.info

BP, blood pressure; BMI, body mass index. 

Figure 4 Box Plot of all the categories by the overall rating of the app. “∆” represents outliers. Figure 5 Box Plot of all the categories by the number of installs. “∆” represents outliers. 
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https://play.google.com/store/apps/details?id=com.arjunreddyapps.bloodpressurecheckerinfo.blood.pressure.checker.info
https://play.google.com/store/apps/details?id=com.arjunreddyapps.bloodpressurecheckerinfo.blood.pressure.checker.info
https://play.google.com/store/apps/details?id=com.arjunreddyapps.bloodpressurecheckerinfo.blood.pressure.checker.info
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Figure 7 depicts the total number of characteristics 
including both functional and analytical characteristics. 
We had identified 29 total characteristics among 210 apps. 
None of the apps had all 29 characteristics. About one-
tenth of the total apps included six characteristics. The 
Medical category apps had the highest number of average 
characteristics (Figure 8). 

Overall ratings of the app and the number of installs 

Figure 9 depicts a comparison between the overall ratings of 
the app and the number of installs. As the number of installs 
increased the overall ratings of the apps improved. Of the 
apps which had 100+ installs 23 apps had an overall rating 
of less than 3.0. All the apps which had 1M plus install had 
an overall rating of 3.5 and above. Apps with 1M installs are 
detailed in Table 5.

Components of the PRISMS taxonomy

Out of the 14 self-management support components of the 
PRISMS taxonomy three components were not provided 
by any of the included apps. None of the apps had all 
the 14 PRISMS taxonomy components. More than half 
(n=156, 74%) of the included apps included the ‘monitoring 
condition with feedback’ item. Only one-fourth of the app 
had a Lifestyle advice and support component (Table 6). 

Discussion

This study highlights the review of apps on hypertension 
and DASH diet apps offered on the Google Play Store. The 

Figure 6 Tracking functional characteristics of the App. BP, blood 
pressure; BMI, body mass index. 

Table 3 Functional characteristics of the app

Functional characteristics No. of apps (N=210) Percentage (%)

Educational information 75 35.71

Reminders

BP check reminders 31 14.76

Medication reminders 29 13.81

Logging/recording

BP log/record 154 73.33

Record of other health parameters (cholesterol, blood count etc.) 76 36.19

Lifestyle management

Diet 20 9.52

Stress 4 1.90

Alcohol and smoking restriction 1 0.48

Physical activity/exercise video or tutorials 8 3.81

Calculators

BMI calculator 7 3.33

Goal setting 3 1.43

BP, blood pressure; BMI, body mass index. 
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review displays an abundance of android apps associated 
with self-management of hypertension. In total 210 unique 
apps were considered for analysis. Eighteen percent of the 
apps had an overall rating of 4.5 or above. About 41% of 
the apps belonged to the medical category and 41% of the 
apps were characterized in the health and fitness category. 

Approximately one-sixth of the apps in our study had 
a BP and/or medication reminder function. Reminder 
features can perform a vital role in facilitating adherence 
and self–reliance regarding the condition. Goal-setting is a 
key strategy to enhance self-efficacy and significantly change 
behavior. Patients use mHealth apps to meet various goals 
to self-manage their conditions. If the functional features 

of mHealth apps fail to meet patient needs, it results in 
reduced patient motivation for using these apps (32).  
In our study; only three apps had the feature of goal setting 
to help individuals self-manage the condition. Blood 
pressure tracking was most commonly available across the 
apps (68%). Heart rate/Pulse tracker was the second most 
common tracking functional characteristic (36%). Most 
apps with self-monitoring features focused on BP tracking 
activity but other important features such as diet (such as 
salt intake, potassium intake, calorie, and carbohydrates 
intake), physical activity, sleep, and mental health/stress 
management were neglected. Not much has changed in 
the features available on apps to self-manage hypertension. 

Table 4 Analytical characteristics of the apps

App analytical characteristics Number of app (N) Percentage (%)

In-apps graphing to analyze BP trends 134 63.81

Text-based feedback on BP entries 1 0.48

Classification of the BP measurements 99 47.14

Transformation of the phone to a medical device to measure BP 1 0.48

Transmission of BP data through devices via Bluetooth 12 5.71

In-app statistical analysis 94 44.76

Exportation statements 71 33.81

Data restoration 29 13.81

Automatic backup of the measurements 69 32.86

BP, blood pressure.
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Our results are similar to the study performed by Kumar 
et al. [2015], they concluded that 72% contained a tracking 
function, 22% had tools to enhance medication adherence 
and 8% had information on the DASH diet (24). 

Of the total apps included in the study, only 64% of the 
apps provided the users a graphical representation of their 
BP measurements and 45% of the apps provided statistical 
analysis. Less than 50% of the apps were categorizing 
the BP measurements according to the Hypertension 

classification. Only around 5% (n=12) of the included apps 
were capable to directly transfer the BP measurements 
through the device via Bluetooth. Only one app out of the 
210 apps provided feedback based on the BP measurements 
of the individual for further improvement in the condition. 
About one-third of the apps could directly export the 
recorded BP measurements to a physician. The transfer of 
the reports could thereby greatly improve patient-physician 
communication.

Figure 8 Average number of characteristics per category. 
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Table 5 Top most popular apps for hypertension-based installs (1M+)

Name of the 
app 

Educational 
information

In-apps 
graphing to 
analyse BP 

trends 

 In-app 
statistical 
analysis

Categorisation 
of the BP 

measurements

BP 
reminder

Medication 
reminders

Medication 
tracker

BP log/
record

BMI 
tracker

Blood 
sugar 

tracker

BP 
tracker

Pulse 
tracker

Oxygen 
tracker

Record of other 
parameters 

(weight, pulse)

Goal 
setting 

Patient-physician 
communication 

Exportation 
statement

Data 
restoration

Transmission of 
BP data through 

devices via 
Bluetooth

Automatic 
backup of the 
measurements 

Links 

Blood Pressure  × × × ×   × ×  × ×     ×  × https://play.google.com/store/
apps/details?id=com.jackywill.
bloodpressurerecord

Blood Pressure 
Diary

 × × × ×  × ×   × ×       × https://play.google.com/
store/apps/details?id=com.
interactivespecializedsoftware.
bloodpressurediary

Blood Pressure 
Log - My Diary

 × × ×    × × × ×  ×   × ×  × https://play.google.com/store/apps/
details?id=com.zlamanit.blood.
pressure

Blood Pressure ×                  https://play.google.com/store/apps/
details?id=com.szyk.myheart

Blood Pressure 
History

× × × ×    ×   × ×      × https://play.google.com/store/apps/
details?id=com.waterfullrainbow.
bloodpressurehistory

Blood Pressure 
(BP) Watch

 × × × ×   × ×  × ×  ×    × https://play.google.com/store/apps/
details?id=com.boxeelab.healthlete.
bpwatch

My Blood 
Pressure

×                  https://play.google.com/store/apps/
details?id=com.fakeconversations

Blood Pressure 
(BP) Diary

 × × ×  ×  × × × ×   × ×    × × https://play.google.com/store/apps/
details?id=kr.co.openit.bpdiary

Cardio Journal - 
Blood Pressure 
Log

× × × × × × × ×   ×    × × × × https://play.google.com/store/
apps/details?id=com.mdhelper.
cardiojournal

Blood Pressure 
Diary

  × ×  ×  ×   × × × ×  ×  × https://play.google.com/
store/apps/details?id=com.
interactivespecializedsoftware.
bloodpressurediary

OMRON 
connect

 × × ×    ×   ×   ×    × https://play.google.com/store/apps/
details?id=jp.co.omron.healthcare.
omron_connect

BP, blood pressure; BMI, body mass index. 

https://play.google.com/store/apps/details?id=com.interactivespecializedsoftware.bloodpressurediary
https://play.google.com/store/apps/details?id=com.interactivespecializedsoftware.bloodpressurediary
https://play.google.com/store/apps/details?id=com.interactivespecializedsoftware.bloodpressurediary
https://play.google.com/store/apps/details?id=com.interactivespecializedsoftware.bloodpressurediary
https://play.google.com/store/apps/details?id=com.zlamanit.blood.pressure
https://play.google.com/store/apps/details?id=com.zlamanit.blood.pressure
https://play.google.com/store/apps/details?id=com.zlamanit.blood.pressure
https://play.google.com/store/apps/details?id=com.szyk.myheart
https://play.google.com/store/apps/details?id=com.szyk.myheart
https://play.google.com/store/apps/details?id=com.fakeconversations
https://play.google.com/store/apps/details?id=com.fakeconversations
https://play.google.com/store/apps/details?id=com.interactivespecializedsoftware.bloodpressurediary
https://play.google.com/store/apps/details?id=com.interactivespecializedsoftware.bloodpressurediary
https://play.google.com/store/apps/details?id=com.interactivespecializedsoftware.bloodpressurediary
https://play.google.com/store/apps/details?id=com.interactivespecializedsoftware.bloodpressurediary
https://play.google.com/store/apps/details?id=jp.co.omron.healthcare.omron_connect
https://play.google.com/store/apps/details?id=jp.co.omron.healthcare.omron_connect
https://play.google.com/store/apps/details?id=jp.co.omron.healthcare.omron_connect
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Table 6 No. of apps meeting the PRISMS components 

No. Taxonomy item N (%)

1 Knowledge about condition, risk factors and/or its management 75 (36%)

2 Information about available resources 0

3 Provision of/agreement on specific clinical action plans and/or rescue medication 0

4 Regular clinical review 2 (%)

5 Monitoring of condition with feedback 156 (74%)

6 Practical support with adherence (medication or behavioural) 30 (14%)

7 Provision of equipment 13 (6%)

8 Provision of easy access to advice or support when needed 1

9 Training/rehearsal to communicate with healthcare professionals 70 (33%)

10 Training/rehearsal for everyday activities 0

11 Training/rehearsal for practical self-management activities 33 (16%)

12 Training/rehearsal for psychological strategies 4 (2%)

13 Social support 1

14 Lifestyle advice and support 50 (24%)

Another study conducted on the content analysis of 
hypertension apps available on the Apple Store and Google 
Play Store in 2018 in the United Kingdom found the 
most common self-management educational information 
about hypertension (59.1%) to be the most common self-
management. functionality which was commonly seen in our 
study as well. Self-monitoring (53.2%) was seen to be the 
second most common functionality to be present where the 
majority of these apps (n=94) aided in BP tracking. Another 
common functionality was the provision of automatic 
feedback (28%), and BP measurements reminder (21%). 
Similar to be our study, few apps included the component of 
stress management (2.7%), BP goal setting (5.4%) and had 
a provision for tracking medication compliance, potassium 
intake, or sodium intake (26). 

In our review out of the 14 self-management support 
components of the PRISMS, taxonomy three components 
were not provided by any of the included apps. None of 
the apps had all the 14 PRISMS taxonomy components. 
Our findings are similar to a study conducted in 2018 for 
hypertension apps available in the United Kingdom. The 
apps which were reviewed by the authors rarely incorporated 
the components of self-management support (31). 

In our review, 34 apps were not excluded in the 
analysis because they were not appropriate for the 
Indian population. Only 20 of the included apps focused 

on the dietary component to manage hypertension by 
incorporating Indian-based diets. Dietary modifications are 
regarded as a cost-effective strategy with a high potential to 
prevent hypertension (33). The availability of widespread 
technology can motivate healthy eating. Nevertheless, 
such technological applications usually adopt a “one-size-
fits-all” approach. These approaches are usually biased 
towards specific cultures, ethnic groups, or populations (34). 
Empirical studies suggest that diet and health promotion 
messages, tailored according to culture, ethnicity, and 
language are perceived as relevant and likely to address 
the needs of individuals and encourage them to engage in 
health-promoting behaviors. Besides tailored culturally 
appropriate diets can aid in reducing the burden of 
preventable diseases as they can be easily incorporated into 
the daily diet instead of a one-size-fits-all approach (35,36). 
Personalized nutrition advice and messaging should include 
varied suggestions for meals and recipes according to what 
a person eats in a daily diet and foods that her affordable 
and easily accessible in addition to information about 
recommended amounts of nutrients or nutrients that should 
be avoided (37). It would be important to study whether the 
apps aimed at improving the blood pressure levels through 
diet delivers a tailored cultural messaging or utilizes a size-
fits-all approach. More emphasis is needed to develop apps 
utilizing tailored, cultural, and behavioral approaches that 
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will best encourage and promote sustained dietary changes 
in individual and different cultural and regional groups.

In this review, two apps in the Hindi language and 
one app in the Urdu language were focusing on self-
management of hypertension but they were excluded 
from the study based on non-English language exclusion 
criteria. None of the apps was present in other languages 
frequently used in India such as Punjabi, Marathi, Tamilian, 
etc. This states that there is a paucity of apps tailored as 
per the language needs of the Indian population to address 
the high prevalence of hypertension. As per the report by 
KPMG in India and Google in April 2017, by 2021 Indian 
language internet users are expected to account for nearly 
75% of India’s internet users. By 2021, Hindi internet user 
along with few other Indian languages is likely to outstand 
English user base. Besides, in the next 5 years, nine out 
of every 10 new internet users are expected to be users 
who use the Indian language (38). To address the language 
barrier, increase the reliability of the content and for higher 
visibility of the app where English is not the main language, 
app developers should try to incorporate bilingual or 
multilingual app content. 

One of the vital recommendations to the app developer 
is that while curating the content for the app targeting 
any health condition, they should involve a medical 
professional. The involvement of medical professionals in 
developing the app will enhance the quality, accountability, 
accuracy, and transparency of the content. Besides, it will 
protect the users from getting exposed to the content, 
therapies, or commercial products which are scientifically 
not proven and can be potentially harmful. Nonetheless, 
there is a need to regulate and investigate the medical 
conditions apps by the medical and public healthcare 
organizations for the safety of the potential app users (39). 
To ensure the reliability and integrity of health information, 
medical experts and healthcare organizations can review 
and certify health apps, similar to existing Web page 
certification, such as the Health on the Net Foundation 
Code of Conduct (40). Nonevidence-based health and 
lifestyle apps should be carefully considered as they can lead 
to exposure to harmful content. Therefore, information 
on usability and effectiveness is crucial for potential app 
consumers. Additionally, data security and privacy issues 
are not often addressed in health apps. With the increase 
in the advancement of technology, importance should 
be given to secure patients’ health data. App developers 
should guarantee the security and privacy of the app used in 
tracking and recording health data (41,42). 

Potential users primarily rely on attributes such as the 
name of the app, its user ratings, ranking, and reviews. 
This information plays an important role in the decision 
process of choosing an app to download. Additionally, 
apps with higher user ratings and ranks have high visibility 
and installation (40,43). User ratings and frequency of app 
download are a measure of acceptability and popularity of 
the mobile app, indicating a favorable user experience (44), 
however, limited literature is available for evaluating the 
role of user ratings and quality of apps. Studies have also 
reported a bidirectional and contradictory relationship in 
this context, reporting higher user ratings implying higher 
app adherence and also a poor correlation between user 
ratings and app quality (45,46). This context suggests an 
urgent need to expand the literature on the correlation 
between app ratings and quality of m-health apps.

Despite an extensive search of the apps, there are few 
limitations noted. Firstly, this cross-sectional study does not 
address changing trends and updates of apps. The search 
strategy and the analyses might lead to different results rapid 
changes in the Google Play Store market. Secondly, we did 
not take into consideration apps available in languages other 
than English. Thirdly, apps extracted were only from the 
Google Play Store, and apps from other operating systems 
such as iOS were not taken into consideration. The inclusion 
of only android-based apps limits the comprehensiveness 
of the study but including apps from these additional app 
stores was beyond the scope of this preliminary research. 
Besides, in the year 2020, Android held a share of 95.23% 
of the mobile operating system market followed by Apple’s 
iOS, with a market share of 3.2% in India (18). Fourthly, to 
assess the features of the included apps we only reviewed the 
short description, general information, features, new updates, 
and the screenshot of the app provided by the app developer. 
None of the included apps was downloaded to evaluate the 
usability and effectiveness of apps from the perspective of 
healthcare professionals and hypertensive or at-risk patients. 
Since, it is a preliminary study to assess the features and the 
gaps in apps for hypertension, screenshots and the description 
can solve the purpose. As per the preview assets and content 
guidelines of google, app developers should add screenshots 
and short descriptions for their apps. Screenshots must focus 
on the main functions and the content and demonstrate 
the actual in-app experience to the potential users. The 
screenshots aids in conveying capabilities for better decision-
making. In addition, the short description should highlight 
any characteristics that make the app unique and written in a 
way that the potential app users can quickly understand the 
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core purpose of the app (47). 
We intend to address some of the mentioned limitations 

by exploring hypertension apps on iTunes, along with 
conducting a follow-up study to assess the effectiveness and 
usability of the apps and their educational content by using 
them for few months. 

This study involved an extensive search rather than 
limiting it to only the most popular apps and highly rated 
apps. A thorough analysis of the features can help app 
developers to understand the missing functionalities. The 
search saw numerous apps which were not related to the 
keywords. This identifies that there is a need to improve the 
designing of the app-store platforms, along with their filter 
and feedback capacities to reduce the information overload. 

Conclusions

This study utilizes information available on the app’s page 
which is what consumers would normally see at first before 
installing an app. The review demonstrated an overload 
of hypertension apps on the Google Play Store. There is 
a large availability and overload of apps for hypertensive 
patients which can cause difficulty in determine, identify and 
select the appropriate app to self-manage the disease. Lack 
of explicit criteria poses a difficulty in determining which 
app to choose and make an informed selection. Having all 
the criteria of self-care management in a single app will be 
beneficial to individuals dealing with hypertension as many 
do not want to download numerous health and lifestyle apps 
on their smartphones. It is necessary to develop a holistic 
self-management app that can provide a broad spectrum 
of intervention components to support individuals with 
hypertension. Also, there is a need to develop disease-
specific tailored evaluation tools to aid in finding the 
appropriate app among the myriad of available health and 
lifestyle apps. The efficacy, effectiveness, and usability of the 
app need to be evaluated by both the healthcare providers 
and the potential users to guide in the selection of the most 
appropriate app. 
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