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IntroductIon
Non- communicable diseases (NCDs) 
account for 41 million global deaths every 
year, equating to 71% of global deaths 
overall. Of the 41 million deaths, 29 
million occur in low- income and middle- 
income countries (LMICs).1 However, 
health system services for prevention, 
education, screening and treatment of 
NCDs remain inaccessible to billions of 
people living in rural regions in LMICs. 
The WHO has reported that over half the 
world’s population lack access to the basic 
health services they need.2

Digital health has the potential to 
address the gaps and weaknesses of tradi-
tional health systems.3 Unfortunately, 
many digital health services do not work 
in regions with low internet connectivity 
and low digital literacy.4 Approximately 3 
billion people lack internet connectivity 
at all.5 The growth in virtual healthcare 
during the COVID- 19 pandemic has been 
primarily in affluent, metropolitan areas.6 
Digital health needs to better serve the 
low- income, rural populations at risk of 
NCDs.

A new digital health model, Padayon, 
for diabetes and hypertension was 
designed to address this challenge across 
LMICs. The focus was the municipality of 
Pototan, Western Visayas, in rural Philip-
pines. The prevalence of type 2 diabetes 
among adults in the Philippines is esti-
mated at 7%, comprising almost 4 million 
cases and accounting for 6.5% of mortality 
across total deaths in 2020. Cardiovas-
cular disease is the single largest cause of 
mortality in the Philippines, accounting 
for 33% of total deaths.7 There are signifi-
cant health system weaknesses in Pototan, 
where residents live on an average income 
of $3–7 per day and over an hour from 
healthcare providers. There is a lack of 

access to basic screening such as random 
blood sugar (RBS) testing, with a compre-
hensive panel for diabetes at a private 
clinic costing 10 times the residents’ daily 
wage. Residents must travel over an hour 

Summary box

What are the new findings?
 ⇒ The innovative use of community health 
teams equipped with ‘offline- first’ 
mobile health apps enabled the Padayon 
subscription service to deliver target 
outputs in terms of patients enrolled, BP 
and RBS tests provided, and prescribed 
medicines delivered.

 ⇒ The impact of Padayon on patient 
outcomes also supports the potential of 
this new digital health model, particularly 
the improvements in systolic and diastolic 
BP control for members compared with 
the baseline.

How might it impact on healthcare in the 
future?

 ⇒ Equipping networks of community health 
workers and members with ‘offline- first’ 
platforms and mobile health apps can 
overcome traditional access barriers for 
non- communicable diseases (NCDs) in 
low- income and middle- income countries.

 ⇒ Integrating coaching, screening and 
medicines into a simple subscription 
service delivered by ‘digitised’ community 
members has the potential to significantly 
improve health outcomes in low- 
connectivity, low- resource settings.

 ⇒ There is patient willingness to pay for 
digital subscription services for diabetes 
and hypertension even in populations on 
an average daily income of $3–7 per day.

 ⇒ Quality health data can be collected 
through community teams with ‘offline- 
first’ platforms, enabling remote patient 
monitoring and analysis for population- 
level precision healthcare.
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to pharmacies and buy medicines for at least $30 per 
month.8 There are also shortages of health workers in 
Pototan, with a doctor to population ratio of 1:78 298 
compared with the WHO benchmark of 1:1000.9 10

The objective was to address these needs and improve 
the outcomes for the Pototan population by harnessing 
‘offline- first’ health technology (applications that can 
be used without internet connection and synced when 
back online) and community involvement.

The specific aims were the following:
 ► To evaluate the effectiveness and scalability of the 

‘offline- first’ digital health intervention in managing 
diabetes and hypertension in low- resource settings.

 ► To assess the impact of the intervention on patient 
outcomes for diabetes and hypertension.
 – % change in systolic/diastolic blood pressure (BP).
 – % change in RBS.
 – % change in knowledge of diet and nutrition.
 – % change in understanding of diabetes and hyperten-

sion complications.
 – % member retention rate.
 – Overall lives improved (definition: patients able to 

put their previously uncontrolled systolic/diastolic BP 
numbers and/or RBS numbers into target range in at 
least one point during the programme).

Methods
This new digital health model was designed, built and 
implemented through a public–private sector partner-
ship involving social enterprises Medtronic LABS and 
reach52 with Pototan municipal health providers.

Medtronic LABS designs and implements tech- 
powered, community- based healthcare delivery 
models for NCDs. One of their models, Prerna, is a 
comprehensive healthcare delivery model for people 
living with or at risk of type 2 diabetes, hypertension 
and comorbid diseases. The model integrates social 
and clinical interventions in a group- based setting, 
close to home. Medtronic LABS hypothesised that the 
Prerna model might work in other contexts.

reach52 is building stronger health systems and 
expanding access to health services across LMICs. Its 
‘offline- first’ HealthTech platform enables a full set of 
health services for low- connectivity markets run by 
community members and health workers. Analysis of 
data collected alongside qualitative research reinforced 
the high- risk factors for diabetes and hypertension in 
the Pototan population, as well as the poor access to 
education, testing and affordable medicines.

Medtronic LABS worked with reach52 to adapt 
the existing Prerna model to the Philippine context. 
‘Padayon’ (meaning keep moving forward) is a fully 
integrated health solution for low- income patients 
providing coaching, testing and medicines in one 
accessible subscription service. The service overcomes 
access barriers through a combination of ‘offline- first’ 
technology and community involvement. Patients paid 
out of pocket to enrol as members in a 12- week inten-
sive service for $20 (approximately one- third of the 
typical cost for medicines and screening) and continue 
on a monthly subscription for $8 per month.

research design and recruitment
This community- based observational study was 
conducted in Pototan, Western Visayas. Patient consent 
to enrol in Padayon was provided.

The study population comprised patients with 
hypertension and diabetes. To be included in the 
programme, the following participant criteria for 
Padayon was defined to enrol target patients who 
would benefit from the subscription service:

 ► Diagnosed with hypertension, with systolic BP of at least 
130 mm Hg and/or diastolic BP of at least 80 mm Hg.

 ► Diagnosed with diabetes, with RBS higher than 200 mg/
dL and haemoglobin A1c (HbA1c) level at 6.5% or 
higher.

 ► Require antihypertensive and/or oral antidiabetic medi-
cations, with diet and exercise no longer enough to 
control their conditions.

The flow of recruitment of participants can be seen in 
figure 1.

For analysis, basic data on age, sex, height, weight, 
diet and physical activity were collected from the 
members through the reach52 access app. Patients had 
their diagnostic measurements for RBS and systolic/
diastolic BP logged into the app on a biweekly basis 
through the 12- week intensive period and then on a 
monthly basis through the maintenance period. The 
evaluation of impact on knowledge of diet and nutri-
tion and complications was monitored through a self- 
administered survey.

12-week intensive service
Enrolled members participated in a 12- week intensive 
service combining in person and virtual coaching, BP 
and RBS testing, and delivery of patients’ prescribed 

Figure 1 Recruitment flow.
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diabetes and hypertension medicines directly to their 
barangays (villages).

An overview of the intensive service can be seen in 
figure 2.

In person and virtual coaching
Public health nurses were equipped as ‘health coaches’ 
to provide biweekly in person coaching sessions on 
diabetes and hypertension at rural health units.

Between the sessions, members were provided with 
mobile learning resources and set tasks, such as new 
dietary and exercise habits. A Facebook community 
group was established on a low- data version of Face-
book to enable members to share learnings and provide 
peer support.

Screening and remote monitoring
Members received a biweekly test for BP and RBS in 
their barangays from the Padayon health coaches and 
barangay health workers. Health coaches and barangay 
health workers were equipped with a diagnostic 
toolkit and ‘offline- first’ mobile health (mHealth) 
apps to capture screening results and enable remote 
monitoring. The apps were designed with a simple 
user interface and to work on basic Android operating 
systems. With its ‘offline- first’ functionality, barangay 
health workers could conduct screenings and capture 
the readings offline and then sync data when back at 
an online location.

Affordable medicines
Community members were equipped as ‘agents’ with 
mHealth apps to manage the orders and delivery of 
affordable medicines. The agents visited members 
door- to- door to process biweekly medicine orders 
based on prescriptions scanned into the mobile. Once 
back online, the agents synced the data and orders were 
submitted digitally to partner pharmacies to process 
for delivery into the communities. The agents were 
compensated through commission for every medicine 
order successfully processed and delivered, supporting 
the United Nations Sustainable Development Goal 8 
(decent work and economic growth) as well as United 
Nations Sustainable Development Goal 3 (good health 
and well- being for all).

Monthly maintenance service
At the end of the 12- week intensive service, the goal 
was to continue to support the members in keeping 
their diabetes and hypertension under control. Making 
new habits simple to continue is important in influ-
encing behaviour change.11 The solution was to equip 
the barangay health workers as community agents 
with the ‘offline- first’ mobile platform to provide 
continued education, testing and affordable medicines 
to members at their homes on a monthly basis.

The agents coordinated with pharmacy partners 
to collect and distribute prescribed medicines during 
their monthly visits. During the visits, they also rein-
forced the coaching and entered the results of the 
BP and RBS tests into the app. These data could be 
shared with the Pototan municipal health officer, inte-
grating community- based care with rural, public health 
systems.

results
I’ve had Diabetes for 30 years now. It has been 
a challenging journey, especially the burden of 
medicine costs and there are a lot of foods that I 
must avoid. I’m really happy that Padayon arrived 
in our barangay and gave us easier access to blood 
pressure and sugar checks, affordable medicines, and 
Diabetes education. (Padayon member, 64 years old)

The innovative use of community health teams 
equipped with ‘offline- first’ mHealth apps enabled the 
Padayon service to effectively deliver target outputs in 
terms of patients enrolled, BP and RBS tests provided, 
and prescribed medicines delivered.

The impact of the intervention on patient outcomes 
also demonstrated the potential of this early- stage 
innovation, in particular the change in systolic and 
diastolic BP control for members compared with the 
baseline (tables 1 and 2).

While it was not a key performance indicator, it 
should be noted that use of virtual coaching resources 
provided to members’ mobile phones and the Face-
book community group was lower than anticipated. 
The barrier was that less than 20% of the enrollees 
had mobile access to even the basic low- spec version 
of Facebook.

Figure 2 Intensive service overview. BP, blood pressure; RBS, random blood sugar.
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dIscussIon
‘Task- shifting’ involves the redistribution of tasks from 
highly qualified health workers to health workers 
with shorter training and fewer qualifications to make 
more efficient use of the available human resources for 
health.12 The need for task- shifting is emphasised by 
the predicted 18 million shortage of health workers 
worldwide in 2030.13

Padayon demonstrated the benefit of task- shifting to 
community health teams with ‘offline- first’ mHealth 
apps on diabetes and hypertension management in 
low- resource settings.

This type of model can also be more sustainable and 
scalable as it equips members of communities as health 
workers or agents to provide education, testing and 
medicines for their communities rather than through 
traditional healthcare professionals and facilities.

However, the challenge of low digital literacy should 
not be underestimated—2.9 billion people in the world 
still have not used the internet.14 As well as increased 
digital education for the communities, there is the 
opportunity for greater involvement of caregivers to 
help older household members access these services.

The enrollment and retention outputs illustrate that 
low- income patients are willing to pay for subscription 
services (comprising coaching, testing and medicines), 
providing the price is affordable. In this intervention, 
the subscription price was subsidised so there remains 
the need for more cost- effective solutions for medi-
cines and tests needed in LMICs.

limitations
There was no random control group incorporated in the 
study as given the very low diagnosis rates (diabetes at 

Table 1 End of 12- week intensive service

Output Key Performance Indicators Achieved

Enrolled members 80 patients enrolled vs 60 target, paying $20 for the 12- week service.

BP/RBS tests completed 100% of members received biweekly BP and RBS tests.

Prescribed medicines delivered 100% of members received biweekly medicines.

Outcome Key Performance Indicators Achieved

% member retention rate 63% retention rate.
% point change in systolic and diastolic BP 89% of enrollees achieved control of their systolic and diastolic BP after 12 weeks, a 29% 

improvement compared with the baseline (figure 3).
% change in RBS 79% of enrollees achieved control of their RBS levels after 3 months, an 8% improvement compared 

with the baseline
% change in knowledge of diet and nutrition 80% of enrollees scoring at least 90% in the postassessment survey (see figure 4).
% change in understanding of diabetes 
complications

75% enrollees scoring at least 90% in the postassessment survey (see figure 4).

Overall lives improved 60% (48 out of the 80 members) were able to put their previously uncontrolled diastolic/systolic BP 
and/or RBS levels into target range in at least one point during the 12- week intensive service.

BP, blood pressure; RBS, random blood sugar.

Table 2 End of 12- week monthly maintenance service

Output Key Performance Indicators Achieved

Enrolled members 51 out of the 80 enrolled members continued to subscribe to the monthly maintenance service, 19 of whom 
eventually dropped out. An additional 13 patients subscribed and as a result 45 members completed the 
maintenance service phase.

BP/RBS tests completed 100% of members received biweekly BP and RBS tests.

Prescribed medicines delivered 100% of members received biweekly medicines.

Outcome Key Performance Indicators Achieved

% member retention rate 64% retention rate.
% point in change in systolic and diastolic BP 76% of members had their systolic and diastolic BP under control by the end of month 6, compared with 

64% (systolic) and 73% (diastolic) in month 1. Furthermore, at least 30 of them (67%) were able to 
consistently put their systolic and diastolic BP levels under control throughout the entire 6 months.

% change in RBS 69% of members had their RBS levels under control by the end of month 6, compared with 60% in month 
1. Furthermore, 17 of them (38%) had their RBS levels consistently within the target range throughout the 
6- month service.

Overall lives improved By the end of the service, overall lives improved was at 73% (ie, 33 out of the 45 members were able to put 
their previously uncontrolled diastolic/systolic BP and/or RBS levels into target range in at least one point 
during the 6- month service).

BP, blood pressure; RBS, random blood sugar.
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3%, hypertension at 14%) in Pototan this currently would 
be of limited use. An additional benefit of Padayon was to 
establish the groundwork for future random control trial 
studies in diabetes and hypertension in the region.

Due to the expensive price of HbA1c tests for low- 
income populations, only RBS levels (and BP) were 
tracked for enrolled patients with diabetes. As there is an 
inherently large variance in RBS levels in any given day, 
there is a lack of clinical literature correlating its usage as a 
predictor of future complications compared with HbA1c.

The population in Pototan faces typical access to 
healthcare barriers for rural populations in LMICs,2 but it 
should be noted that reach52 has operated health services 
in the municipality since 2018. Padayon may have bene-
fited from established trust in this population compared 
with implementing Padayon in completely new popula-
tions. However, compared with more rural, disconnected 
municipalities, the Pototan rural health unit still receives 
some supply of oral antidiabetic drugs from the Depart-
ment of Health, although intermittently, which may have 
reduced enrollment in this population.

conclusIons
The results achieved by this Padayon early- stage inno-
vation demonstrate the value of ‘task- shifting’13 to 
community health workers and informal healthcare 
providers equipped with ‘offline- first’ mHealth appli-
cations, and the potential for such scalable community- 
based model in overcoming the access barriers of 
traditional primary healthcare providers.

The community- based health teams were effective 
in engaging, screening and enrolling 80 low- income 
residents into the Padayon service and managing the 
monthly and biweekly testing and medicine delivery 
across the 6- month period.

The impact of the digital health intervention on 
outcomes also supports the potential of the model, 
particularly the improvements in systolic and diastolic 
BP control of the members compared with the baseline.

Padayon also illustrated its potential as a sustain-
able solution managed by local and community health 
teams, with continued subscription to the service 
during the maintenance phase.

With relatively low usage of digital resources by the 
patients, further work is needed to identify how to 
accelerate the digital literacy of communities in low- 
resource settings so they can benefit fully from health 
technologies in the future.

Twitter Rich Bryson @Rich_Bryson
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Figure 3 Impact of intensive service on systolic and diastolic blood pressure (BP) of enrolled patients.

Figure 4 Impact of intensive service on knowledge of diet, 
nutrition and diabetes complications of enrolled patients
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