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ABSTRACT

Universal Health Coverage (UHC) aims to ensure all individuals have access to essential health services without financial hardship.
Chronic diseases, like hypertension and diabetes, play a critical role in achieving UHC due to their lifelong management needs.
This paper examines the implementation of a digital and mobile-based, patient-centered care model aimed at improving care for
hypertensive and diabetic patients in Kenya. Between 2018 and 2019, 1626 patients from nine clinics in Nairobi, Kiambu, Nyeri and
Vihiga counties were enrolled in an integrated non-communicable disease (NCD) care model including self-management devices for
home monitoring, a digital health wallet (M-TIBA) for co-payment and facility-based peer support groups. Follow-up data was collected
November-December 2020. Results indicated significantly improved patient outcomes, with 50% of hypertensive and 74% of diabetic
patients achieving disease control, compared to 42% and 52% at baseline. Additionally, peer group participation increased adherence
to self-monitoring and lifestyle modifications, contributing to better health outcomes. Despite these successes, challenges such as
accessing medications and technical issues with digital tools were identified. Financial sustainability and scalability remain critical
concerns, particularly in under-resourced settings. The case study highlights the potential of digital health solutions to enhance chronic
care and support UHC by improving accessibility and reducing costs. A multifaceted approach, combining digital tools with face-to-
face support and addressing structural barriers in healthcare systems, is essential for long-term success. The findings contribute to the
broader discourse on integrated care models for NCDs in low-resource settings, underscoring the importance of sustainable financing
and innovative care delivery mechanisms.

Key words: non-communicable disease (NCD); hypertension; diabetes; digital health; low-middle income countries (LMIC); universal
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INTRODUCTION
NCDs: a chronic emergency

Low- and middle-income countries (LMICs) face a growing burden
of non-communicable diseases (NCDs). NCDs account for a signif-
icant 74% of global deaths, impacting ~41 million people annually.
Notably, 17 million of these deaths occur prematurely among
individuals aged 30 to 69, with an overwhelming 86% of these early
fatalities happening within LMICs. Projections also suggest that
NCDs are on track to surpass communicable diseases, maternal
and perinatal conditions and nutritional disorders as the leading
global causes of death by 2030. In LMICs, cardiovascular diseases
(CVDs), are major contributors to NCD-related mortality, consti-
tuting a significant 54% of disability-adjusted life-years. Within
this complex landscape, diabetes and hypertension are pivotal
cardiovascular risk factors, with hypertension being the leading

metabolic risk factor to which 19% of global deaths are attributed,
followed by raised blood glucose (BG) and overweight and
obesity [1].

The above statistics do not paint the full picture—an esti-
mated 52% of women and 66% of men with hypertension in Sub
Sahara Africa (SSA) remain undiagnosed. Those diagnosed are
often untreated or treated unsuccessfully with 13% of women
with hypertension and 9% of men with hypertension reaching
controlled blood pressure (BP) levels [2]. The already underfunded
and understaffed healthcare systems are not able to cope, espe-
cially because chronic diseases require long-term medication and
management. For patients that do seek and receive treatment,
out-of-pocket costs are high and treatment can often lead to
catastrophic health expenditure [3].

In Kenya, prevalence rates are high with varying diagnosis and
treatment rates between rural and urban settings. The prevalence
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of hypertension in the adult population is around 25-29% [4-6]
while diabetes affects around 2-5% [7-9]. The prevalence of hyper-
tension seems similar in both urban and rural areas, while dia-
betes has higher prevalence in urban regions compared to rural
areas [4, 9]. Awareness and treatment rates vary, but generally
seem lower in rural areas and urban slum areas [6, 7, 10, 11],
with awareness levels for hypertension as low as 12% reported
in lower wealth quintiles and fewer than 20% of those receiv-
ing effective treatment [4]. In urban areas, particularly slums,
challenges in treatment adherence are reported, with over 75%
of patients failing to attend follow-up appointments [12]. Rural
health systems are ill-equipped to handle the growing burden
of these non-communicable diseases, necessitating an urgent
reorientation of care infrastructure [13]. Overall, both settings
struggle with high prevalence and low awareness and treatment
rates but face unique barriers to effective treatment and control in
terms of differing lifestyle patterns, availability of health facilities
and trained personnel and costs of healthcare.

NCDs in the context of universal health coverage

Universal Health Coverage (UHC) is a fundamental principle that
aims to ensure that all individuals and communities have access
to essential health services without suffering financial hardship.
At its core, UHC embodies the idea that every person should
receive the necessary healthcare they need to maintain good
health, preventillnesses and receive appropriate treatment when
needed, regardless of their socio-economic status or geographical
location. Achieving UHC goes beyond mere access to medical
services; it encompasses a comprehensive approach to healthcare
thatincludes promotion, prevention, treatment and rehabilitation
(WHO fact sheet UHC, 2023) [14].

Chronic care plays a pivotal role in the realization of Universal
Health Coverage. Chronic diseases, such as diabetes, cardiovas-
cular diseases and respiratory conditions, have become signifi-
cant contributors to the global burden of disease. Unlike acute
illnesses, chronic conditions require continuous, often lifelong,
management and care. As a result, the effective management of
chronic diseases is essential not only for improving individual
well-being but also for the sustainability of healthcare systems
at large and mitigating the economic impact of preventable com-
plications.

To reach UHC and improve the lives of patients affected by
these diseases, and avoid a further overburdening of the health-
care system, we need to fundamentally rethink how healthcare
delivery for chronic non-communicable diseases is organized and
financed. In this paper we provide context on challenges for
chronic care delivery and present our experience with a case study
implementing an integrated NCD care-model with an innovative
blended care and financing approach in Kenya.

CURRENT CHALLENGES IN CHRONIC CARE
DELIVERY

Access to chronic care in resource-restricted settings faces signif-
icant challenges, as highlighted by various research papers. These
challenges encompass a range of factors affecting healthcare
systems, patients and communities.

Healthcare Infrastructure and Health workforce
shortages

Limited healthcare infrastructure in low-resource settings, hin-
ders access to chronic care [15-17]. Insufficient facilities, medical
equipment and diagnostic tools result in delayed or inadequate
treatment and weak health information systems, hinder patient

tracking and care coordination, leading to fragmented care
[18-20]. Workforce shortages further contribute to the challenge.
A lack of trained healthcare professionals, including doctors and
nurses, reduces the availability of care providers for chronic
disease management.

Medication accessibility

Several papers [19, 21] highlight issues related to medication
access. High costs, limited availability and supply chain dis-
ruptions create barriers to obtaining essential medications for
chronic conditions.

Patient education

Low health literacy and limited awareness, [15, 18, 22], impede
access to chronic care. Patients may not recognize symptoms, seek
care late or struggle with self-management due to insufficient
understanding of their conditions and risks.

Socioeconomic, geographical, cultural and
behavioral factors

The same references mention socioeconomic determinants to
play a significant role in access disparities. Poverty, lack of
transportation and competing priorities prevent individuals from
accessing and adhering to chronic care. Patients in remote areas
may face travel challenges and limited healthcare facilities.
Cultural beliefs and behaviors can affect access: stigma and
traditional healing practices may discourage patients from
seeking Western healthcare for chronic conditions.

Health system priorities, policy and funding

Health system priorities that favor acute care over chronic care,
result in delayed diagnosis and insufficient resources for manag-
ing chronic conditions. Policy gaps and inadequate funding con-
strain the development and implementation of comprehensive
chronic care programs.

These challenges underscore the need for a multifaceted
approach that addresses healthcare system deficiencies, improves
patient education, considers socioeconomic disparities and
promotes policy changes to prioritize chronic care. Effective
solutions should also consider the unique cultural contexts in
which chronic care is provided.

INTEGRATED CHRONIC CARE DELIVERY
MODELS

A widely recognized framework for such a multifaceted approach
is the Wagner Chronic Care Model designed to enhance the quality
of chronic care delivery with an integrated approach. It consists
of six key components, including health care organization,
self-management support, delivery system design, decision
support, clinical information systems and community resources.
The model emphasizes health care organization to support
a patient-centered approach, proactive care and care teams
working together to manage chronic conditions effectively. Self-
management support encourages patients to actively engage in
managing their health, while delivery system redesign ensures
that care is organized to meet the unique needs of individuals
with chronic diseases. Decision support provides healthcare
providers with the latest evidence-based guidelines and can
guide timely referral, and clinical information systems aid in
tracking patient data, facilitating better decision-making. Lastly,
community resources are leveraged to support patients’ long-
term management of chronic conditions [23]. The implementa-
tion of elements of the Chronic Care Model has shown promise
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in improving outcomes of chronic care in various settings. Two
meta-analyses evaluating the available evidence for integrated
approaches to chronic care in LMICs can contribute to better
health outcomes for patients with hypertension and diabetes,
though robustness of evidence is often low. Very few of the
identified studies addressed more than two elements of the
chronic care modelin their integrated approach, due to challenges
mentioned in the previous paragraph [24, 25].

CASE STUDY: A DIGITAL AND
MOBILE-PHONE-BASED, PATIENT-CENTERED
CARE MODEL FOR HYPERTENSIVE AND
DIABETIC PATIENTS IN KENYA

Care model:

An integrated NCD outpatient care-model based on a mobile
platform was setup for which in total 1.626 patients with hyper-
tension and/or diabetes were registered between September 2018
and September 2019 from selected clinics in Nairobi, Kiambu and
Vihiga county in Kenya. The NCD care-model consisted of:

¢ Self-management devices distributed to patients to measure
BP or BG levels at home. The distributed devices were of
various models, depending on what was available through the
clinic attended by the patients. All devices were approved by
the Kenya Pharmacy and Poisons Board. The patients were
trained to use their devices by a trained nurse at the clinic
and to take their measurements at home and enter their
readings on a mobile phone application (AfyaPap, developed
by Baobab Circle®), to relay their measurements to their
healthcare provider. In addition, health education messages
were shared with patients through the AfyaPap application.
The application was available on smartphone and in a USSD-
menu format for feature phones (see supplementary Fig. 1
for an overview of the application features). If any issues
arose with their measurement device or application patients
could seek support through phone or at the clinic and/or sup-
port group they attended. No proactive quality checks of the
devices were performed through the clinics or research team.

e A mobile health wallet (M-TIBA, by CarePay©) that gave
access to a co-payment model for diabetes and hypertension
consultations, medical tests and medicines at a selection
of clinics and allowed patients to save for health care pay-
ments. Twenty percent of costs were covered with patients’
individual funds and 80% through program funds. Details of
clinic visits, that were paid for through this health wallet,
were registered by clinic staff on the same digital platform
(M-TIBA). Patients could buy their prescribed medications
and other commodities such as BG strips from the clinic
where they were enrolled. Stock management of these items
was responsibility of the clinics and already part of their
usual business before the care model was implemented.

e The opportunity to join monthly facility-based patient sup-
port groups

Physicians had access to a dashboard supporting them to iden-
tify at risk patients based on their self-measurement frequency
and values entered. Financial data generated through the health-
wallet and blood-pressure (BP) and BG data were used to analyze
both care-utilization and costs under a co-payment model and
outcomes of care to advocate such a mobile-based model to both
public and private health insurers. Figure 1 provides an overview
of the integrated NCD management throughout a patient
journey.
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Methods used to evaluate impact

Ethical approval for this evaluation study was obtained through
Amref Health Africa ESRC. A mixed methods approach was used
to evaluate implementation of the care-model with three data
collection approaches. A survey was conducted with patients
at baseline and project endline (i), self-measurement data was
extracted from the Afya Pap database (ii) and health care utiliza-
tion and savings data were extracted from the M-TIBA database
(iif). Of the 1.626 patients that registered in the different clinics,
a total of 1.278 patients were enrolled for follow-up and evalua-
tion purposes. Between November and December 2020 (COVID-
19 pandemic period), end-line survey data were collected of a
total of 1.045 program participants through a phone-administered
questionnaire. For 432 of the 1.045 study participants extensive
baseline survey data were available as well—collected in Septem-
ber 2019.

Quantitative survey data collection

A modified STEPS questionnaire was used to collect data at base-
line during enrolment and at end line. The interview questions
included demographics (age, sex, education, income, ethnicity),
CVD risk factors (use of alcohol, smoking status, physical inac-
tivity, unhealthy diet), anthropometric measurements (height,
weight, waist circumference, arm circumference, hip circumfer-
ence). The data for the end-line survey were collected by tele-
phone due to COVID-19 pandemic interference. Since the patients
followed to the end-line had BP and/or BG machines previously
issued at the enrolment stage, they were requested to take their
BP or BG measurements at the time of the phone interview to relay
the information to the interviewer via SMS text. All responses
to the questionnaire were electronically recorded on a tablet. To
facilitate data collection over the phone, a shortened version of
the STEPS survey was used. Body mass index (BMI) and waist-hip
ratios were not measured during the exit survey as patients were
not able to perform these measurements at home.

Analysis

Descriptive statistics (proportions, means and standard devia-
tions) were used to summarize patient’s background charac-
teristics (socio- demographic information) as well as behavioral
and anthropometric characteristics (e.g. smoking status, alcohol
consumption, unhealthy diet, BMI, waist-hip ratio) and clinical
measurements such as BP and BG. The number of days each
patient measured their BP or BG as well as the number of times
they participated in a patient- support group over the study
period, was also calculated. Average monthly savings behavior
and health care utilization were calculated through M-TIBA wallet
transactions.

Changes in behavioral risk factors between baseline and
follow-up time points was analyzed either using McNemar's Chi-
square test or paired sample t-test as applicable. Changes in BP
and BG measurements over the follow up months were analyzed
using paired sample t-tests. Odds ratios for reaching BP or BG
control were calculated for joining support groups and levels of
self-measurements, with correction for demographic and baseline
characteristics using a Poisson regression model.

RESULTS
Patient characteristics

Table 1 shows the characteristics of all the 1045 respondents
who were surveyed at the end of the project. Most patients had
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Figure 1: Integrated NCD management throughout a patient journey.

Table 1: Profile of end-survey respondents.

®
ALERT WHEN OUT

OF RANGE

CO-PAYMENT VIA MOBILE
FOR DOCTOR'S VISIT AND
MEDICAL EXAMS

esvssssserssssesnne

DOCTOR'S VISIT
WHEN NEEDED

Total Hypertension (HTN) Diabetes (DM) Both HTN & DM

1045 566 (54%) 168 (16%) 311 (30%)
Age (mean) 57.3 56.8 51.8 61
Sex
Males 339 179 (53%) 56 (17%) 104 (31%)
Females 706 387 (55%) 112 (16%) 207 (29%)
Education
Tertiary 159 91 (57%) 26 (16%) 42 (26%)
Secondary 409 218 (53%) 71 (17%) 120 (29%)
Primary 430 235 (55%) 63 (15%) 132 (31%)
No formal education 47 22 (47%) 8 (17%) 17 (36%)
Marital status
Married/living together 732 392 (54%) 125 (17%) 215 (29%)
Widowed 159 92 (58%) 17 (11%) 50 (31%)
Divorced/separated 88 47 (53%) 14 (16%) 27 (31%)
Never married 66 35 (53%) 12 (18%) 19 (29%)
Occupation
Formal employment 74 46 (62%) 14 (19%) 14 (19%)
Informal employment—trader 366 193 (53%) 68 (19%) 105 (29%)
Other Informal employment 125 73 (58%) 24 (19%) 28 (22%)
Unemployed 480 254 (53%) 62 (13%) 164 (34%)
County
Nairobi 613 295 (48%) 122 (20%) 196 (32%)
Kiambu 184 107 (58%) 28 (15%) 49 (27%)
Nyeri 128 90 (70%) 8 (6%) 30 (23%)
Vihiga 120 74 (62%) 10 (8%) 36 (30%)
Residence
Rural 248 164 (66%) 18 7%) 66 (27%)
Urban 797 402 (50%) 150 (19%) 245 (31%)

hypertension (84%), with 54% of patients having hypertension
only and 30% having both hypertension and diabetes. Sixteen
percent of patients had diabetes only. The patients had a mean
age of 57.3 years; two-thirds (68%) were female. Nearly all (95%)
had at least primary level education but 46% were unemployed;
the majority (70%) were either married or living together and
76% resided in urban settings. Slightly more than half (59%) were
recruited from Nairobi county, 18% Kiambu, 12% Nyeri and 12%
Vihiga counties. Follow-up time per patient varied between 10
and 21 months (average 14 months). Out of the patients enter-
ing measurements, 45% was doing this through the smartphone

application and 55% through the USSD-based menu for feature
phones. Also notable is the bigger proportion of patients with
hypertension in the rural population, which was as expected
based on studies showing lower prevalence of diabetes in rural
compared to urban settings in Kenya [9].

Health outcomes

For 432 randomly selected patients, baseline data was avail-
able and could be compared to end-line survey data. In this
population, proportion of patients with controlled BP- and
BG-levels was significantly higher (P =0.01) at endline survey
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Lack of money to buy medications

Hesitation to leave home due to Covid-19 health risk
Difficulty in buying infection control supplies (e.g. masks)
Difficulty in securing doctor's appointment

Fear of risk of contracting Covid-19 in facility

Buying drugs from a pharmacy instead

Lack of money for transport to facility

Medications out of stock

Too sick to move 2%

Covid-19 travel bans (incl. curfew) 2%

0%
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28%
20%
19%
9%
7%
6%
6%

5%

10% 15% 20% 25% 30% 35% 40%

Figure 2: Reasons reported for unmet need to obtain primary care services in the last 6 months (% of respondents reporting this reason, based on

qualitative categorization of responses).

compared to baseline: BP control-levels were 50% at end-line com-
pared to 42% at baseline (McNemar's chi square=7, P =0.01) and
glycemic control was 74% at end-line compared to 57% at baseline
(McNemar’s chi square=38, P < 0.01). Patients who measured their
BP at home and participated in peer support groups had a 21%
higherlikelihood of controlled BP compared to those who measure
but did not participate in peer support groups (unadjusted OR
1.22 [95%-CI: 1.04-1.44]; see also: [26]). The prevalence of self-
reported dietary risk factors such as harmful sugar (44% to 31%,
McNemar’s chi square=26, P <0.01) and salt intake (37% to
26%, McNemar's chi square=8, P =0.01) reduced significantly
during follow-up among the patients who participated in peer
support groups and among patients who performed home-based
self-measurements.

Acceptability and access to care

Generally, the model was acceptable with three-quarters (75%)
of the patients engaging in self- monitoring using the devices
provided to measure their BP or blood sugar at home and relaying
their values via the Afya Pap smartphone application or USSD
(SMS-based) data-entry tool; two-thirds (65%) saved funds on M-
TIBA and about half (48%) participated in the peer support groups
over the study period. Patients who never used the application
provided the following reasons: lack of knowledge on the usage of
the application (19% and 13% resp.), technical problems (5% and
6% resp.) and inadequate supply of consumable such as batteries,
BP machines and strips for measuring glucose (3% and 6% resp.).

Despite the highly reduced costs of care due to the co-payment
model via M-TIBA, 48% of respondents reported an unmet need
to obtain primary care services in the 6 months predating the
end-line survey. The two most common reasons for unmet need
of primary care are lack of finances to buy medications and
perceived Covid 19 risks preventing people to seek care—either
making people hesitant to leave their house or fear of contracting
the virus in the facility (Fig. 2).

Self-measurements

40-50% of patients entered their measurements into the Afya
Pap application at least on a monthly basis. A discrepancy was
observed in self-reported frequency of measurements at home
versus the frequency of measurement found in Afya Pap data
(Fig. 3). Many respondents reported they were not always able

to upload their measurements in the application due to either
connectivity issues or timing out of the USSD-menu and only
noted their measurements down in a booklet. Participation in the
peer support groups increased the frequency of home-based self-
monitoring of BP but not of BG measurements. Unfortunately,
we were not able to stratify this analysis to rural and urban
patients in our database. Based on qualitative observations of our
project management staff, we do expect the use of the digital self-
monitoring application to be lower in the clinics in Vihiga county.

Healthcare savings

About two thirds (680 out of 1045) of surveyed participants saved
on their M-TIBA wallet to pay for health care services. The median
monthly savings (data was not normally distributed) on M-TIBA
were 1.3 USD (25th percentile: 0.75 USD, 75th percentile: 5.2
USD) and was higher among patients who participated in peer
groups compared to those who never participated (2 USD versus
0.45 USD).

Healthcare utilization and costs

About two-thirds of patients (63%) attended at least one follow-
up visit. Among those with at least one follow-up visit, average
visit frequency was 1.3 visits per quarter. Average monthly total
costs of care as registered on M-TIBA for these patients was
8.36 USD. With the lowest costs seen for those with hyperten-
sion only (6.54 USD per month), higher costs for those with
diabetes only (9.70 USD per month) and highest costs for co-
morbid patients (13.06 USD per month). Eighty percent of all
costs was spent on medications (Fig. 4). Given the probably altered
health care utilization patterns due to the COVID pandemic we
expect this to be an underestimate. Additionally, not all costs
of care were recorded via M-TIBA. Patients reported they would
not always receive their care from the M-TIBA registered facility
where they were enrolled but would e.g. at times get their medi-
cations from local pharmacies or attend public facilities for free
consultations. Based on our data we were not able to do a thor-
ough cost effectiveness analysis of the intervention as not all
health care utilization costs were recorded and long-term data on
reductions in complications was missing. Given the high under-
treatment of many patients with NCDs, we expect implemen-
tation of new care-models that increase adherence to always
be an additional investment instead of a short-term cost-saving

G20z Arenigad €0 uo 1sanb Aq 6202562/20048DO/UPOO/EE0 L 0 1/10P/3[01E/YPOO0/WOY"dNO™DIWSPED.//:SA)IY WO PaPEOjUMOQ



6 | Oxford Open Digital Health, 2025, Vol. 3, No. 1

B Never

Measured BG - Self reported 13%

Measured BG — Actual (Afya Pap)

0

R

10% 20% 30%

Rarely (<1 a month)

Monthly m Weekly W Daily

59% 15%

36% 39%

40% 50% 60% 70% 80% 90% 100%

m Never Rarely (<1 a month) Monthly m Weekly m Daily
Measured BP - Self reported 28% 5% 46% 21%
Measured BP — Actual (Afya Pap) “ 27% 45%

0% 10% 20% 30%

40% 50% 60% 70% 80% 90% 100%

Figure 3: Frequency of BP measurements (top) and BG measurements (bottom) at home (self-reported versus actual entries in Afya pap, %).

strategy, although the long-term benefits of investing in chronic
care in terms of health and economic improvements are evident
[27].

DISCUSSION
Comparison to similar initiatives in the region

To our knowledge, no studies have evaluated integrated NCD care
models that incorporate a digital approach to both care delivery
and financing in the SSA region. A meta-analysis on mobile
messaging-based interventions [28] and study on digitized linkage
to care interventions [29] found no significant improvements,
highlighting the need for more comprehensive digital models
for NCD management. Several studies have demonstrated the
effectiveness of partially digital, integrated care delivery models,
primarily for hypertension, which have shown similar or better
outcomes in achieving controlled values among patients [30-32].
The larger health impacts observed in some of these studies
may be attributed to the greater involvement of research nurses
who provided support and patient follow-up, a factor that was
not included in our implementation to ensure sustainability and
maintain a real-world setting without reliance on personnel that
may not be available. Nonetheless, these findings underscore the
crucial role of training and engaging healthcare workers, both
within and outside the clinic, to ensure the success of digital
integrated care models.

In terms of digital financing models, analyzing the quantifiable
impact on healthcare access and outcomes is complex. Recent
studies do consistently show that these technologies have the

potential to improve the efficiency and transparency of health
financing leading to more effective and equitable use of resources
and contributing to UHC [33, 34]. Notable regional examples
included in these studies are digital social health insurance in
Kenya and the Community Based Health Insurance in Rwanda,
both of which leverage digital platforms to enroll beneficiaries,
verify eligibility and manage mobile payments. Achieving the ben-
efits of digital health financing, however, depends on equitable
access to digital infrastructure and technology, as well as suffi-
cient levels of digital literacy—conditions that are often lacking.
This highlights the critical need for strategic investment in both
digital infrastructure and literacy programs, targeting healthcare
workers and patients alike.

Key insights and recommendations

Building upon the quantitative insights discussed above and
drawing from qualitative perspectives gained through inter-
actions with the implementation team, clinicians, patients,
health insurers and policy makers, we have identified six pivotal
learnings and accompanying recommendations.

First of all, self-measurement is very feasible, with more than
2/3rds of patients able and willing to measure their BP or BG levels
independently or with help of an informal caregiver at home.
Self-measurement helps to increase awareness of the nature
of conditions like hypertension and diabetes and the relation
between non-adherence and outcomes. It also empowers patients
to take control of their disease. Combined with personalized
feedback-messages and linkage to care to access clinic-led patient
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Overall 13% 8%
Hypertension 15% 7%
Diabetes 8% 12%
Both 12% 8%
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m Drugs

79%

78%

80%

79%

Figure 4: Proportion of spending on visit consultations, laboratory investigations and medicines (% by disease/risk factor type).

management and medications we expect this to have contributed
to the higher control-rates seen in patients at follow-up, although
our evaluation setup was not designed to show causality. Stud-
ies in several settings show that home- or community-based
measurements embedded in a system of personalized feedback
and clinic-led follow-up lead to better health outcomes [35-37].
More recent studies have also shown that implementation of dig-
ital self-management support through existing communication
platforms (such as WhatsApp© or WeChat®©) increases accept-
ability and effectiveness [38]. We did find that patients using
the USSD-version of the self-measurement data-entry tool on
feature phones (non-smartphones) frequently ran into challenges
with timing out of the USSD-menu leading them to not sub-
mit measurements but only record on paper. In our experience
non-smartphone individual data entry is not feasible. For those
patients with only access to feature phones and those for whom
it proves too complex to self-manage their condition at home,
measurement within patient support groups or community-based
follow-up through community health workers (CHWs) may be a
better option. Also, patients in our program were provided with
devices. Based on interviews we expect ~1/3rds of patients to be
able to pay for their own device. For scalability of a self-monitoring
approach, other models, such as measurement at pharmacies or
in central places in the community should also be explored [39].

A second key learning is that digital alone is not enough.
Besides digital support, face to face support is needed, especially
for patients who struggle to use the digital tools. We partnered
with the Kenya Defeat Diabetes Association and implemented
their peer educator model in which one patientis trained to be an
educator. During the patient group meetings, the peer educators
take the group through a topic that they have agreed upon, such
as how to use the digital tools or topics related to lifestyle. The
healthcare provider also participates to engage with the patients
and to get feedback from them on the services offered. Some
groups also engage in income-generating activities to support
their members and cover costs of operations. This model is very
low costs and self-sustaining [40-43]. In certain settings it could be
beneficial to incorporate outreach through CHWs to provide fur-
ther home support to vulnerable patients that are not attending
group meetings on a regular basis (see also Table 2).

Thirdly, accessing medicines and teststrips (for those with
diabetes) remains a key challenge for patients and accounts for

80% of all costs of care to patients. Even in a co-payment model
highly reducing the out-of-pocket financial barrier, almost 50% of
patients reported issues with accessing care. This was partly due
to challenges with available funds, opportunity-costs of traveling
to their clinic and availability of needed medicines at a clinic
level. Access to medicines and strips needs to be addressed in
any integrated NCD care-model. This is especially the case in
settings where initial BP or BG-values on diagnosis are relatively
high and strict BP-control is essential to avoid complications,
often making at least one oral medication necessary on top
of lifestyle counseling. The wide generic availability of low-cost
antihypertensive and oral antidiabetics does make this access
possible at an acceptable price-level for many patients, but supply
and procurement issues need to be addressed. An approach to
this is joint procurement of medicines by patient support groups
that also financially support each other to access these medicines.
This strategy was implemented towards the end of this program
to support patients to continue accessing care after financing
for the co-payment model ended. Several patient groups are now
experimenting with bulk purchasing of drugs at whole sales prices
for the whole group. This is a model that is becoming increasingly
prevalent and successful results have been reported in several
studies [44, 45].

The transition from demand-driven in-person care to proac-
tive population-based patient management is complex for clin-
ics. In our implementation, we did not take enough account of
challenges faced by clinics for this transition. The demanding
nature of daily workload through busy waiting rooms leaves min-
imal room for the adoption of new operational paradigms. Con-
nectivity issues and an insufficiency of digital hardware infras-
tructure within clinics pose substantial obstacles to the effective
implementation of proactive follow-up protocols. Furthermore,
the absence of financial reimbursement for the utilization of
digital or mobile patient engagement tools introduces a notable
financial constraint. Additionally, the lack of unanimous endorse-
ment among clinic leadership teams regarding the merits of
proactive care further complicates this shift. To address these
challenges methodically, a structured approach to support clinics
to pivot their way of working is needed, including a screening of
their baseline situation. This requires both a significant allocation
of resources and a commitment to investment at the leadership
level to facilitate a seamless transition toward proactive patient
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Table 2: Summary of different approaches to integrated NCD-models along elements of the Wagner chronic care model and universal

digital health functionalities required.

Self-management  Delivery system Decision support Clinical Healthcare Community
support design information organization resources
system
Initial integrated Digital lifestyle Dedicated Risk stratification Dashboard for Co-payment Health education
NCD-model as counseling, home NCD-clinic days of patients based proactive patient model for and lifestyle
described in case based self- Remote on measurements  management with ~ out-patient care modification in
study measurements monitoring of self-  and insight in self- services community-based

and individualized = measurements care-adherence measurements patient support
feedback Teleconsultations groups
messages when possible
Variation 1: low Same Same Same Same Group-based Same + Financial
insurance procurement of support through
coverage medications contributions to
community based
patient support
groups
Variation 2: highly ~ Community- Same + training Same + risk Same Group-based Same + income
limited based of CHWs to stratification tool procurement of generating
affordability & measurements + follow-up patients ~ for CHWs medications activities in
smartphone SMS-based in the community  indicating when community
penetration feedback referral is needed groups
Universal digital 1.1 Targeted client 2.4 Telemedicine 2.3 Healthcare 2.2 Client health 3.5 Health
health communication provider decision records financing
functionalities 1.4 Personal support (tracking and
according to WHO  health tracking 2.6 Referral transmitting)
digital health coordination

classification

management. On top of that we recommend healthcare payers
to consider an incentivization model for partially digital care to
make it economically appealing for healthcare facilities. When
the clinical infrastructure is at a level of digital maturity where it
is not feasible to provide pro-active patient management, another
strategy is to outsource pro-active patient monitoring processes to
a more centralized remote care provider.

Our fifth and profoundly significant learning underscores
that achieving financial sustainability for integrated NCD care
models in Kenya is unlikely to materialize from the health
insurance sector in the short term. Our extensive engagement in
workshops and interviews, involving both public health insurance
entities and three private health insurers, delved into various
approaches aimed at crafting bundled insurance products tai-
lored for patients with chronic diseases, including the exploration
of a co-payment model. With one insurer, we engaged in multiple
follow-up discussions to assess the feasibility of developing such
an insurance offering, yet a pilot stage was not reached. In our
experience, the health insurance sector grapples with overarching
issues pertaining to the financial robustness of their services.
The adoption of digital technologies to enhance efficiency
and expand coverage also remains a challenge. Given this
landscape, we recommend a multifaceted approach to secure the
financial sustainability of integrated NCD care models in Kenya.
Firstly, exploring partnerships with public and private financing
entities beyond traditional health insurers may provide alter-
native avenues for securing funding. Secondly, leveraging
government-supported initiatives and international aid programs
aimed at bolstering healthcare infrastructure and NCD man-
agement could be instrumental. In addition, using innovative
financing tools to more efficiently utilize patient out-of-pocket

spending should be explored to ensure optimal resource
allocation and long-term viability of these models.

Lastly, there is no one-size-fits-all implementation strategy
for integrated NCD-models. The best approach to self- or in com-
munity measurements, necessity of centralized remote care ser-
vices and appropriate financing mechanism depends on the con-
text of implementation. Rural and urban settings have their own
specific challenges, but also within these settings high variation
is present, for instance in terms of insurance coverage, digital
infrastructure and smartphone penetration. The different imple-
mentation strategies can, however, be enabled with similar digi-
tal health infrastructures, especially when national governments
invest in the groundwork for interoperability and data-sharing.
Table 2 summarizes the initial design of the integrated NCD-
model and two possible variations depending on the level of insur-
ance access and digital capabilities of patients across elements of
the Wagner chronic care model and core digital health classifi-
cation functionalities needed to enable such an integrated NCD-
model (WHO classification of digital health interventions v1.0).
Research analyzing real-world datasets on efficacy of different
implementation-models could help guide design of integrated
care approaches for different target groups.

Long-term impact & sustainability of integrated,
digital NCD care models

Integrated digital models for managing NCDs in SSA hold
significant promise for long-term impact and sustainability,
particularly in the context of cardiometabolic multimorbidity.
A key element of their effectiveness is the integration of chronic
care approaches that bridge healthcare services across different
levels of the health system, ensuring continuity of care and better
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outcomes for patients with complex NCDs like hypertension,
diabetes and cardiovascular diseases. Research suggests that
these models can lead to improved clinical outcomes, such
as better BP and glycemic control [24]. The integration of
mental health support also improves patients’ quality of life
and medication adherence, further enhancing long-term disease
management.

From a sustainability perspective, digital platforms that sup-
port remote monitoring, data collection and telemedicine are key
components. These platforms help overcome geographical and
resource constraints common in SSA, making healthcare more
accessible and efficient. Furthermore, by streamlining communi-
cation between healthcare providers and patients, digital models
reduce the burden on overstretched health systems, allowing for
scalable interventions that can be sustained even in resource-
limited settings. Recent reports by WHO underline the significant
long-term impact that can be made by investing in digitally
supported NCD care models, estimating that an additional 0.24
USD per patient per year will save over 2 million lives and have
almost 200 billion USD in economic benefits in the next ten years
[46]; (WHO, 2021) [47]. However, challenges such as infrastructure
limitations, unintegrated systems, digital literacy and the need
for continuous healthcare worker training must be addressed to
ensure the long-term success of these models [48].

CONCLUSION

In conclusion, the escalating burden of NCDs in LMICs requires
urgent attention. These chronic conditions account for a signifi-
cant proportion of global deaths, with high numbers of premature
fatalities occurring within LMICs. Chronic care occupies a cen-
tral role in achieving UHC by recognizing the unique challenges
posed by long-term health conditions and implementing patient-
centered approaches that empower individuals to manage their
health effectively. Embracing chronic care as an integral compo-
nent of UHC advances the collective vision of a healthier, more
equitable world where no one is left behind in their pursuit of
well-being. Adherence to medication and lifestyle modification
are crucial to manage NCDs and prevent complications. Hence,
the goal should be to support patients to take control of their own
health, embedded in an informal and professional care network
that can intervene and support when needed. Digital approaches
are uniquely suitable to facilitate this. Furthermore, in a context
where health financing is severely constrained and will likely
remain so in the foreseeable future, efficiencies in healthcare
delivery and procurement matter when it comes to giving more
patients access to the care they need. The case study presented
highlights the potential of digital and mobile-based care models to
improve access and quality of care for hypertensive and diabetic
patients in Kenya, underscoring the importance of multifaceted
solutions in the pursuit of Universal Health Coverage and effective
NCD management.

SUPPLEMENTARY DATA

Supplementary data are available at Oxford Open Digital Health
online.

ACKNOWLEDGEMENTS

We thank the APHRC data collection team for their efforts in
performing inperson and phone interviews to collect baseline and
followup data to evaluate this case study. We also thank Baobab
Circle for their engagement in this project. Lastly, we want to

Andeletal. | 9

thank all patients and clinical staff involved for their participation
and openness in sharing their experiences and feedback.

STUDY FUNDING AND APC FUNDING

The data presented in this case study was derived through imple-
mentations financed by Boehringer Ingelheim and Sanofi. Phar-
mAccess is supported by a structural grant from the Netherlands
Ministry of Foreign Affairs.

CONFLICT OF INTEREST

All authors declare that they have no conflicts of interest to
disclose.

AUTHORS’ CONTRIBUTIONS

JA led writing, conceptualization, methodology, data curation and
project administration with AS and JT. PO led formal analysis
with support of JA. GGP contributed to writing the first draft and
reviewing & editing of the draft. GA and TRW supervised concep-
tualization, methodology and analysis and review & editing.

DATA AVAILABILITY

The data underlying this article were provided by CarePay© and
Baobab Circle© under a data-sharing agreement with PharmAc-
cess for research and project-management purposes. Data will be
shared on request to the corresponding author with permission
of all parties.

REFERENCES

1. Murray CJL, Aravkin AY, Zheng P et al. Global burden of 87
risk factors in 204 countries and territories, 1990-2019: a sys-
tematic analysis for the global burden of disease study 2019.
Lancet 2020;396:1223-49. https://doi.org/10.1016/S0140-6736(20)
30752-2

2. Zhou B, Carrillo-Larco RM, Danaei G et al. Worldwide trends
in hypertension prevalence and progress in treatment
and control from 1990 to 2019: a pooled analysis of 1201
population-representative studies with 104 million participants.
Lancet 2021;398:957-80. https://doi.org/10.1016/S0140-6736(21)
01330-1

3. Murphy A, Palafox B, Walli-Attaei M et al. The household
economic burden of non-communicable diseases in 18 coun-
tries. BMJ Glob Health 2020;5:002040. https://doi.org/10.1136/
brmjgh-2019-002040

4. Mohamed SF, Mutua MK, Wamai R et al. Prevalence, awareness,
treatment and control of hypertension and their determinants:
results from a national survey in Kenya. BMC Public Health
2018b;18:1219. https://doi.org/10.1186/512889-018-6052-y

5. Ogola EN, Barasa F, Barasa AL et al. May measurement month
2017: the results of blood pressure screening of 14 845 individu-
als in Kenya—sub-Saharan Africa. European Heart Journal Supple-
ments 2019;21:D71-3. https://doi.org/10.1093/eurheartj/suz059

6. Olack B, Wabwire-Mangen F, Smeeth L et al. Risk factors of
hypertension among adults aged 35-64 years living in an urban
slum Nairobi, Kenya. BMC Public Health 2015;15:1251. https://doi.
0rg/10.1186/512889-015-2610-8

7. Ayah R, Joshi MD, Wanjiru R et al. A population-based survey of
prevalence of diabetes and correlates in an urban slum commu-
nity in Nairobi. Kenya BMC Public Health 2013;13:371. https://doi.
org/10.1186/1471-2458-13-371

G20z Arenigad €0 uo 1sanb Aq 6202562/20048DO/UPOO/EE0 L 0 1/10P/3[01E/YPOO0/WOY"dNO™DIWSPED.//:SA)IY WO PaPEOjUMOQ


https://academic.oup.com/oodh/article-lookup/doi/10.1093/oodh/oqaf002#supplementary-data
https://doi.org/10.1016/S0140-6736(20)30752-2
https://doi.org/10.1016/S0140-6736(21)01330-1
https://doi.org/10.1136/bmjgh-2019-002040
https://doi.org/10.1136/bmjgh-2019-002040
https://doi.org/10.1136/bmjgh-2019-002040
https://doi.org/10.1136/bmjgh-2019-002040
https://doi.org/10.1186/s12889-018-6052-y
https://doi.org/10.1186/s12889-018-6052-y
https://doi.org/10.1186/s12889-018-6052-y
https://doi.org/10.1186/s12889-018-6052-y
https://doi.org/10.1186/s12889-018-6052-y
https://doi.org/10.1093/eurheartj/suz059
https://doi.org/10.1093/eurheartj/suz059
https://doi.org/10.1093/eurheartj/suz059
https://doi.org/10.1093/eurheartj/suz059
https://doi.org/10.1093/eurheartj/suz059
https://doi.org/10.1186/s12889-015-2610-8
https://doi.org/10.1186/s12889-015-2610-8
https://doi.org/10.1186/s12889-015-2610-8
https://doi.org/10.1186/s12889-015-2610-8
https://doi.org/10.1186/1471-2458-13-371
https://doi.org/10.1186/1471-2458-13-371
https://doi.org/10.1186/1471-2458-13-371

10

®©

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

| Oxford Open Digital Health, 2025, Vol. 3, No. 1

International Diabetes Federation. IDF Diabetes Atlas, 10th edn.
Brussels, Belgium, 2021, Retrieved October 2, 2024, from https://
diabetesatlas.org/atlas/tenth-edition/

Mohamed SF, Mwangi M, Mutua MK et al. Prevalence and factors
associated with pre-diabetes and diabetes mellitus in Kenya:
results from a national survey. BMC Public Health 2018a;18:3.
https://doi.org/10.1186/s12889-018-6053-x

Gatimu SM, John TW. Socioeconomic inequalities in hyperten-
sion in Kenya: a decomposition analysis of 2015 Kenya STEPwise
survey on non-communicable diseases risk factors. Int J Equity
Health 2020;19:213. https://doi.org/10.1186/s12939-020-01321-1
Otieno FC, Mikhail T, Acharya K et al. Suboptimal glycemic
control and prevalence of diabetes-related complications in
Kenyan population with diabetes: cohort analysis of the seventh
wave of the international diabetes management practices study
(IDMPS). Endocrine and Metabolic Science 2021a;3:100093. https://
doi.org/10.1016/j.endmts.2021.100093

Werner ME, van de Vijver S, Adhiambo M et al. Results of a
hypertension and diabetes treatment program in the slums
of Nairobi: a retrospective cohort study. BMC Health Serv Res
2015;15:512. https://doi.org/10.1186/s12913-015-1167-7
Naanyu V, Vedanthan R, Kamano JH et al. Barriers influencing
linkage to hypertension Care in Kenya: qualitative analysis from
the LARK hypertension study. ] Gen Intern Med 2016;31:304-14.
https://doi.org/10.1007/s11606-015-3566-1

World Health Organization. Factsheet Universal Health Coverage.
World Health Organization, Geneva, 2023. Accessed October
2 2024 via https://www.who.int/news-room/fact-sheets/detail/
universal-health-coverage- (uhc)

Barasa Masaba B, Mmusi-Phetoe RM. Determinants of non-
adherence to treatment among patients with type 2 diabetes in
Kenya: a systematic review. ] Multidiscip Healthc 2020;13:2069-76.
https://doi.org/10.2147/]MDH.S270137

Jayanna K, Swaroop N, Kar A et al. Designing a comprehensive
non-communicable diseases (NCD) programme for hyperten-
sion and diabetes at primary health care level: evidence and
experience from urban Karnataka. South India BMC Public Health
2019;19:409. https://doi.org/10.1186/512889-019-6735-z

Ng G, Raskin E, Wirtz VJ et al. Coping with access barriers
to non-communicable disease medicines: qualitative patient
interviews in eight counties in Kenya. BMC Health Seruv Res
2021;21:417. https://doi.org/10.1186/512913-021-06433-0

Koros H, Nolte E, Kamano J et al. Understanding the treat-
ment burden of people with chronic conditions in Kenya: a
cross-sectional analysis using the patient experience with treat-
ment and self-management (PETS) questionnaire. PLOS Global
Public Health 2023a;3:e0001407. https://doi.org/10.1371/journal.
pgph.0001407

Oyando R, Were V, Koros H et al. Evaluating the effectiveness
of the National Health Insurance Fund in providing finan-
cial protection to households with hypertension and diabetes
patients in Kenya. Int ] Equity Health 2023b;22:107. https://doi.
0rg/10.1186/512939-023-01923-5

Oyando R, Were V, Willis R et al. Examining the respon-
siveness of the National Health Insurance Fund to people
living with hypertension and diabetes in Kenya: a qualita-
tive study. BMJ Open 2023a;13:069330. https://doi.org/10.1136/
bmjopen-2022-069330

Ortiz AM, Thindiu R, Lopez-Lopez V et al. Status of the
management of hypertension and diabetes in rural Kenya:
a multi-institutional joint intervention of cross-sectional sur-
veys. The Pan African Medical Journal 2022;43:65 10.11604/
pamj.2022.43.65.31347

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Otieno P, Agyemang C, Wainaina C et al. Perceived health
system facilitators and barriers to integrated management
of hypertension and type 2 diabetes in Kenya: a qualita-
tive study. BMJ Open 2023a;13:074274. https://doi.org/10.1136/
bmjopen-2023-074274

Wagner EH, Austin BT, Davis C et al. Improving chronic illness
care: translating evidence into action. Health Aff 2001;20:64-78.
https://doi.org/10.1377/hlthaff.20.6.64

Otieno P, Agyemang C, Wao H et al. Effectiveness of inte-
grated chronic care models for cardiometabolic multimorbid-
ity in sub-Saharan Africa: a systematic review and meta-
analysis. BMJ Open 2023c;13:e073652. https://doi.org/10.1136/
bmjopen-2023-073652

Rohwer A, Uwimana Nicol ], Toews I et al. Effects of integrated
models of care for diabetes and hypertension in low-income
and middle-income countries: a systematic review and meta-
analysis. BMJ Open 2021;11:e043705. https://doi.org/10.1136/
bmjopen-2020-043705

Otieno P, Agyemang C, Wilunda C et al. Effect of patient support
groups for hypertension on blood pressure among patients with
and without multimorbidity: findings from a cohort study of
patients on a home-based self-management program in Kenya.
Glob Heart 2023b;18:28. https://doi.org/10.5334/gh.1208

Kostova D, Spencer G, Moran AE et al. The cost-effectiveness of
hypertension management in low-income and middle-income
countries: a review. BMJ Glob Health 2020;5:002213. https://doi.
0rg/10.1136/bmjgh-2019-002213

Aovare P, Abdulai K, Laar A et al. Assessing the effective-
ness of mHealth interventions for diabetes and hyperten-
sion Management in Africa: systematic review and meta-
analysis. JMIR mHealth and uHealth 2023;11:e43742. https://doi.
0rg/10.2196/43742

Vedanthan R, Kamano JH, DelLong AK et al. Community health
workers improve linkage to hypertension Care in Western Kenya.
J Am Coll Cardiol 2019;74:1897-906. https://doi.org/10.1016/].
jacc.2019.08.003

Boima V, Doku A, Agyekum F et al. Effectiveness of digital health
interventions on blood pressure control, lifestyle behaviours and
adherence to medication in patients with hypertension in low-
income and middle-income countries: a systematic review and
meta-analysis of randomised controlled trials. EClinicalMedicine
2024;69:102432. https://doi.org/10.1016/j.eclinm.2024.102432
Owusu IK, Adomako-Boateng F, Kueffer F et al. Novel hyper-
tension management model of care improves blood pressure
control in a west African population. Journal of Hypertension:
Open Access 2018;07:2167-1095. https://doi.org/10.4172/2167-
1095.1000257

Stokes K, Oronti B, Cappuccio FP et al. Use of technology to pre-
vent, detect, manage and control hypertension in sub-Saharan
Africa: a systematic review. BMJ Open 2022;12:e058840. https://
doi.org/10.1136/bmjopen-2021-058840

Oranje M, Mathauer I. Exploring the effects of digital
technologies in health financing for universal health coverage:
a synthesis of country experiences and lessons. Oxford Open
Digital Health 2024;2:0qae016. https://doi.org/10.1093/00dh/
0gae016

Wilson DR, Haas S, Van Gelder S et al. Digital financial ser-
vices for health in support of universal health coverage: qual-
itative programmatic case studies from Kenya and Rwanda.
BMC Health Serv Res 2023;23:1036. https://doi.org/10.1186/
§12913-023-09893-8

Duan Y, Xie Z, Dong F et al. Effectiveness of home blood pres-
sure telemonitoring: a systematic review and meta-analysis of

G20z Arenigad €0 uo 1sanb Aq 6202562/20048DO/UPOO/EE0 L 0 1/10P/3[01E/YPOO0/WOY"dNO™DIWSPED.//:SA)IY WO PaPEOjUMOQ


https://diabetesatlas.org/atlas/tenth-edition/
https://diabetesatlas.org/atlas/tenth-edition/
https://diabetesatlas.org/atlas/tenth-edition/
https://diabetesatlas.org/atlas/tenth-edition/
https://diabetesatlas.org/atlas/tenth-edition/
https://diabetesatlas.org/atlas/tenth-edition/
https://doi.org/10.1186/s12889-018-6053-x
https://doi.org/10.1186/s12889-018-6053-x
https://doi.org/10.1186/s12889-018-6053-x
https://doi.org/10.1186/s12889-018-6053-x
https://doi.org/10.1186/s12889-018-6053-x
https://doi.org/10.1186/s12939-020-01321-1
https://doi.org/10.1186/s12939-020-01321-1
https://doi.org/10.1186/s12939-020-01321-1
https://doi.org/10.1186/s12939-020-01321-1
https://doi.org/10.1016/j.endmts.2021.100093
https://doi.org/10.1016/j.endmts.2021.100093
https://doi.org/10.1016/j.endmts.2021.100093
https://doi.org/10.1016/j.endmts.2021.100093
https://doi.org/10.1016/j.endmts.2021.100093
https://doi.org/10.1186/s12913-015-1167-7
https://doi.org/10.1186/s12913-015-1167-7
https://doi.org/10.1186/s12913-015-1167-7
https://doi.org/10.1186/s12913-015-1167-7
https://doi.org/10.1007/s11606-015-3566-1
https://doi.org/10.1007/s11606-015-3566-1
https://doi.org/10.1007/s11606-015-3566-1
https://doi.org/10.1007/s11606-015-3566-1
https://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
https://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
https://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
https://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
https://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
https://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
https://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
https://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
https://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
https://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
https://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
https://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
https://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
https://doi.org/10.2147/JMDH.S270137
https://doi.org/10.2147/JMDH.S270137
https://doi.org/10.2147/JMDH.S270137
https://doi.org/10.2147/JMDH.S270137
https://doi.org/10.2147/JMDH.S270137
https://doi.org/10.1186/s12889-019-6735-z
https://doi.org/10.1186/s12889-019-6735-z
https://doi.org/10.1186/s12889-019-6735-z
https://doi.org/10.1186/s12889-019-6735-z
https://doi.org/10.1186/s12889-019-6735-z
https://doi.org/10.1186/s12913-021-06433-0
https://doi.org/10.1186/s12913-021-06433-0
https://doi.org/10.1186/s12913-021-06433-0
https://doi.org/10.1186/s12913-021-06433-0
https://doi.org/10.1371/journal.pgph.0001407
https://doi.org/10.1371/journal.pgph.0001407
https://doi.org/10.1371/journal.pgph.0001407
https://doi.org/10.1371/journal.pgph.0001407
https://doi.org/10.1371/journal.pgph.0001407
https://doi.org/10.1186/s12939-023-01923-5
https://doi.org/10.1186/s12939-023-01923-5
https://doi.org/10.1186/s12939-023-01923-5
https://doi.org/10.1186/s12939-023-01923-5
https://doi.org/10.1136/bmjopen-2022-069330
https://doi.org/10.1136/bmjopen-2022-069330
https://doi.org/10.1136/bmjopen-2022-069330
https://doi.org/10.1136/bmjopen-2022-069330
10.11604/pamj.2022.43.65.31347
10.11604/pamj.2022.43.65.31347
https://doi.org/10.1136/bmjopen-2023-074274
https://doi.org/10.1136/bmjopen-2023-074274
https://doi.org/10.1136/bmjopen-2023-074274
https://doi.org/10.1136/bmjopen-2023-074274
https://doi.org/10.1377/hlthaff.20.6.64
https://doi.org/10.1377/hlthaff.20.6.64
https://doi.org/10.1377/hlthaff.20.6.64
https://doi.org/10.1377/hlthaff.20.6.64
https://doi.org/10.1136/bmjopen-2023-073652
https://doi.org/10.1136/bmjopen-2023-073652
https://doi.org/10.1136/bmjopen-2023-073652
https://doi.org/10.1136/bmjopen-2023-073652
https://doi.org/10.1136/bmjopen-2020-043705
https://doi.org/10.1136/bmjopen-2020-043705
https://doi.org/10.1136/bmjopen-2020-043705
https://doi.org/10.1136/bmjopen-2020-043705
https://doi.org/10.5334/gh.1208
https://doi.org/10.5334/gh.1208
https://doi.org/10.5334/gh.1208
https://doi.org/10.5334/gh.1208
https://doi.org/10.1136/bmjgh-2019-002213
https://doi.org/10.1136/bmjgh-2019-002213
https://doi.org/10.1136/bmjgh-2019-002213
https://doi.org/10.1136/bmjgh-2019-002213
https://doi.org/10.2196/43742
https://doi.org/10.2196/43742
https://doi.org/10.2196/43742
https://doi.org/10.1016/j.jacc.2019.08.003
https://doi.org/10.1016/j.jacc.2019.08.003
https://doi.org/10.1016/j.jacc.2019.08.003
https://doi.org/10.1016/j.jacc.2019.08.003
https://doi.org/10.1016/j.jacc.2019.08.003
https://doi.org/10.1016/j.eclinm.2024.102432
https://doi.org/10.1016/j.eclinm.2024.102432
https://doi.org/10.1016/j.eclinm.2024.102432
https://doi.org/10.1016/j.eclinm.2024.102432
https://doi.org/10.1016/j.eclinm.2024.102432
https://doi.org/10.4172/2167-1095.1000257
https://doi.org/10.1136/bmjopen-2021-058840
https://doi.org/10.1136/bmjopen-2021-058840
https://doi.org/10.1136/bmjopen-2021-058840
https://doi.org/10.1136/bmjopen-2021-058840
https://doi.org/10.1093/oodh/oqae016
https://doi.org/10.1093/oodh/oqae016
https://doi.org/10.1093/oodh/oqae016
https://doi.org/10.1093/oodh/oqae016
https://doi.org/10.1093/oodh/oqae016
https://doi.org/10.1186/s12913-023-09893-8
https://doi.org/10.1186/s12913-023-09893-8
https://doi.org/10.1186/s12913-023-09893-8
https://doi.org/10.1186/s12913-023-09893-8

36.

37.

38.

39.

40.

41.

42.

randomised controlled studies. ] Hum Hypertens 2017;31:427-37.
https://doi.org/10.1038/jhh.2016.99

Otieno HA, Miezah C, Yonga G et al. Improved blood pressure
control via a novel chronic disease management model of
care in sub-Saharan Africa: real-world program implementation
results. ] Clin Hypertens 2021b;23:785-92. https://doi.org/10.1111/
jch.14174

Tucker KL, Sheppard JP, Stevens R et al. Self-monitoring of blood
pressure in hypertension: a systematic review and individual
patient data meta-analysis. PLoS Med 2017;14:€1002389. https://
doi.org/10.1371/journal.pmed.1002389

Wang Y, Guo F, Wang ] et al. Efficacy of a WeChat-based multi-
modal digital transformation management model in new-onset
mild to moderate hypertension: randomized clinical trial. ] Med
Internet Res 2023;25:52464. https://doi.org/10.2196/52464
Nelissen HE, Cremers AL, Okwor TJ et al. Pharmacy-based hyper-
tension care employing mHealth in Lagos, Nigeria—a mixed
methods feasibility study. BMC Health Serv Res 2018;18:934.
https://doi.org/10.1186/s12913-018-3740-3

Otanga H, Semujju B, Mwaniki L et al. Peer support and social
networking interventions in diabetes self-managementin Kenya
and Uganda: a scoping review. PLoS One 2022;17:€0273722.
https://doi.org/10.1371/journal.pone.0273722

Park PH, Wambui CK, Atieno S et al. Improving diabetes man-
agement and cardiovascular risk factors through peer-led self-
management support groups in western Kenya. Diabetes Care
2015;38:e110-1. https://doi.org/10.2337/dc15-0353

Pastakia SD, Manyara SM, Vedanthan R et al. Impact of bridg-
ing income generation with group integrated care (BIGPIC)

43.

44.

45.

46.

47.

48.

Andeletal. | 11

on hypertension and diabetes in rural western Kenya. ] Gen
Intern Med 2017;32:540-8. https://doi.org/10.1007/s11606-016-
3918-5

Vedanthan R, Kamano JH, Chrysanthopoulou SA et al. Group
medical visit and microfinance intervention for patients with
diabetes or hypertension in Kenya. ] Am Coll Cardiol 2021;77:
2007-18. https://doi.org/10.1016/j.jacc.2021.03.002

Sanya RE, Johnston ES, Kibe P et al. Effectiveness of self-financing
patient-led support groups in the management of hypertension
and diabetes in low- and middle-income countries: systematic
review. Tropical Medicine & International Health: TM & IH 2023;28:
80-9. https://doi.org/10.1111/tmi.13842

Tran DN, Kangogo K, Amisi JA et al. Community-
based medication delivery program for antihypertensive
medications improves adherence and reduces blood pressure.

PLoS One 2022;17:€0273655. https://doi.org/10.1371/journal.pone.

0273655

World Health Organization and International Telecoms Union
(2024). Going digital for noncommunicable diseases: The case for
action. WHO, Geneva. Accessed through https://iris.who.int/
handle/10665/378478

World Health Organization. Saving lives, spending less: New WHO
investment case for NCDs. World Health Organization, Geneva,
2021. http://apps.who.int/iris/bitstream/handle/10665/272534/
WHO-NMH-NVI-18.8-eng.pdf

Xiong S, Lu H, Peoples N et al. Digital health interventions
for non-communicable disease management in primary health
care in low-and middle-income countries. Npj Digital Medicine
2023;6:12-1. https://doi.org/10.1038/s41746-023-00764-4

© The Author(s) 2025. Published by Oxford University Press. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https:/creativecommons org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and
reproduction i any medium, provided the original work is properly cited

Oxford Open Digital Health, 2035, 3, 0gaf002
https://dol.org/10.1093/00dh/oqaf002

Case Study

G20z Arenigad €0 uo 1sanb Aq 6202562/20048DO/UPOO/EE0 L 0 1/10P/3[01E/YPOO0/WOY"dNO™DIWSPED.//:SA)IY WO PaPEOjUMOQ


https://doi.org/10.1038/jhh.2016.99
https://doi.org/10.1038/jhh.2016.99
https://doi.org/10.1038/jhh.2016.99
https://doi.org/10.1038/jhh.2016.99
https://doi.org/10.1111/jch.14174
https://doi.org/10.1111/jch.14174
https://doi.org/10.1111/jch.14174
https://doi.org/10.1111/jch.14174
https://doi.org/10.1371/journal.pmed.1002389
https://doi.org/10.1371/journal.pmed.1002389
https://doi.org/10.1371/journal.pmed.1002389
https://doi.org/10.1371/journal.pmed.1002389
https://doi.org/10.1371/journal.pmed.1002389
https://doi.org/10.2196/52464
https://doi.org/10.2196/52464
https://doi.org/10.2196/52464
https://doi.org/10.1186/s12913-018-3740-3
https://doi.org/10.1186/s12913-018-3740-3
https://doi.org/10.1186/s12913-018-3740-3
https://doi.org/10.1186/s12913-018-3740-3
https://doi.org/10.1371/journal.pone.0273722
https://doi.org/10.1371/journal.pone.0273722
https://doi.org/10.1371/journal.pone.0273722
https://doi.org/10.1371/journal.pone.0273722
https://doi.org/10.1371/journal.pone.0273722
https://doi.org/10.2337/dc15-0353
https://doi.org/10.2337/dc15-0353
https://doi.org/10.2337/dc15-0353
https://doi.org/10.2337/dc15-0353
https://doi.org/10.1007/s11606-016-3918-5
https://doi.org/10.1016/j.jacc.2021.03.002
https://doi.org/10.1016/j.jacc.2021.03.002
https://doi.org/10.1016/j.jacc.2021.03.002
https://doi.org/10.1016/j.jacc.2021.03.002
https://doi.org/10.1016/j.jacc.2021.03.002
https://doi.org/10.1111/tmi.13842
https://doi.org/10.1111/tmi.13842
https://doi.org/10.1111/tmi.13842
https://doi.org/10.1111/tmi.13842
https://doi.org/10.1371/journal.pone.0273655
https://iris.who.int/handle/10665/378478
https://iris.who.int/handle/10665/378478
https://iris.who.int/handle/10665/378478
https://iris.who.int/handle/10665/378478
https://iris.who.int/handle/10665/378478
http://apps.who.int/iris/bitstream/handle/10665/272534/WHO-NMH-NVI-18.8-eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/272534/WHO-NMH-NVI-18.8-eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/272534/WHO-NMH-NVI-18.8-eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/272534/WHO-NMH-NVI-18.8-eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/272534/WHO-NMH-NVI-18.8-eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/272534/WHO-NMH-NVI-18.8-eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/272534/WHO-NMH-NVI-18.8-eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/272534/WHO-NMH-NVI-18.8-eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/272534/WHO-NMH-NVI-18.8-eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/272534/WHO-NMH-NVI-18.8-eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/272534/WHO-NMH-NVI-18.8-eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/272534/WHO-NMH-NVI-18.8-eng.pdf
https://doi.org/10.1038/s41746-023-00764-4
https://doi.org/10.1038/s41746-023-00764-4
https://doi.org/10.1038/s41746-023-00764-4
https://doi.org/10.1038/s41746-023-00764-4
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1093/oodh/oqaf002

	 Rethinking chronic care: how blended patient-centered care delivery and innovative financing models can contribute to achieving universal health coverage---a case study of an integrated approach in Kenya
	INTRODUCTION
	CURRENT CHALLENGES IN CHRONIC CARE DELIVERY
	INTEGRATED CHRONIC CARE DELIVERY MODELS
	CASE STUDY: A DIGITAL AND MOBILE-PHONE-BASED, PATIENT-CENTERED CARE MODEL FOR HYPERTENSIVE AND DIABETIC PATIENTS IN KENYA
	RESULTS
	DISCUSSION
	CONCLUSION
	SUPPLEMENTARY DATA
	ACKNOWLEDGEMENTS
	STUDY FUNDING AND APC FUNDING
	CONFLICT OF INTEREST
	AUTHORS' CONTRIBUTIONS
	DATA AVAILABILITY


