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Key Findings

n The outbreak of coronavirus disease (COVID-19)
challenged the care-seeking behavior of expec-
tant mothers and their access to quality health
care. MomCare, a digital care bundle that links
mothers-to-be with care providers and payers,
quickly adapted and provided a suite of support
services throughout the pandemic.

n Maintaining or improving care-seeking behaviors
and quality of care for MomCare platform users
shows how public health practitioners can pro-
mote interactive, patient-driven technology that
can quickly link payments with patients and
providers to support and empower mothers-to-be
in times of crisis.

Key Implications

n Program managers should consider
implementing value-based health care frame-
works, such as MomCare, to make care systems
more outcome-driven and promote patients’
empowerment and transparency throughout the
care pathway.

n Policy makers should increasingly support the
adoption of mobile platforms that can promote a
user-centered approach, unlock rapid scale-up
over a previously organized network, ensure
accountability over the care pathway, and enable
rapid adaptation to unexpected changes.

ABSTRACT
In Kenya, early coronavirus disease (COVID-19) modeling stud-
ies predicted that disruptions in antenatal care and hospital ser-
vices could increase indirect maternal and neonatal deaths and
stillbirths. As the Kenyan government enforced lockdowns and a
curfew, many mothers-to-be were unable to safely reach hospital
facilities, especially at night. Fear of contracting COVID-19,
increasing costs of accessing care, stigma, and falling incomes
forced many expectant mothers to give birth at home.
MomCare, which primarily serves communities in remote areas
and urban slums, links mothers-to-be with payers and health
care providers, following a standardized pregnancy program
based on World Health Organization guidelines at a predeter-
mined cost and quality. Expectant mothers gain access to care
through a mobile wallet on their feature phone (voice, text, and
basic internet), and providers are paid after appropriate care is
given. Within the first 3 weeks of the pandemic in Kenya, the fol-
lowing services were added to the MomCare bundle: emergency
ambulance services during curfew hours, extended bed allowan-
ces to encourage early care, phone calls to check on mothers
approaching their delivery dates and to promote the generation
of a birth plan, SMS messages to inform mothers of open facilities
and COVID-19 protocols, and training for clinic staff in manag-
ing COVID-19 patients and infection prevention. We compare
data collected through the MomCare platform during the
6 months before the first confirmed COVID-19 case in Kenya
(September 2019–February 2020) with data collected during
the 6 months that followed. This study shows that care-seeking
behaviors (enrollment, antenatal/postnatal care, skilled deliver-
ies) increased for mothers-to-be enrolled in MomCare during the
COVID-19 lockdowns, while quality of care and outcomes were
maintained. Public health practitioners can promote interactive,
patient-driven technology like MomCare to augment traditional
responses, quickly linking payments with patients and providers
in times of crisis.

INTRODUCTION

Early coronavirus disease (COVID-19) predictions,
based in part on past epidemics, painted a bleak pic-

ture for mothers and children in low- and middle-
income countries.1 From the onset, COVID-19 affected
both antenatal care (ANC) and hospital services (e.g., ac-
cess to ultrasounds, skilled birth attendance, and cesare-
an deliveries), simultaneously jeopardizing expectant
mothers’ care-seeking behavior and providers’ ability to
deliver quality care.2,3 Analyses by the World Health
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Organization suggested that key health services
were down by 50%ormore in someAfrican coun-
tries during the first wave of the COVID-19 pan-
demic (May, June, and July 2020) compared to
the same 3 months in 2019.4 These conditions
mirror those seen during the Ebola crisis in Sierra
Leone, Guinea, and Liberia, where a study esti-
mated that the decrease in use of preventive care
and obstetric services (June 2014–May 2015) in
Sierra Leone contributed to as many indirect
deaths—stillbirth, neonatal, and maternal—as di-
rect deaths from Ebola in the country.5

Social, economic, and access factors deterred
some mothers from seeking care during the
COVID-19 pandemic. Decreases in daily income
were a consequence of the lockdown measures,
especially for informal sector workers and poor
households.6 In Nairobi, Kenya, fears over the
cost of a COVID-19 quarantine or hospital stay
caused a reduction in hospital admissions and out-
patient visits.7

In the Kenyan health system, expectant
mothers are free to select their preferred health
care provider, be it through a private or public fa-
cility. The Kenyan National Hospital Insurance
Fund offers low-cost health insurance that partial-
ly covers pregnancy-related costs. However, at a
premium of around US$60 per year with penalties
upon defaulted premium payments, this insurance
is not affordable for many expectant mothers in re-
mote rural areas and urban slums.8 A government-
supported care subsidy scheme called LindaMama is
available for low-income women to cover part
of their pregnancy-related costs9 including ANC,
skilled deliveries, and postnatal care (PNC) up to
the first year of life.10 A 2021 study of the Linda
Mama program revealed that, depending on the
county, between 9% and 52%ofmothers pay addi-
tional out-of-pocket fees, which can be charged for
medicines, tests, photocopies, supplies, or registra-
tion.10 Confusion regarding covered services leads
some facilities to erroneously charge for covered ser-
vices, such as newborn care. Delays and inconsistent

reimbursement from the National Health Insurance
Fund contribute to supply shortages, and some pri-
vate facilities choose not to participate in Linda
Mama because of low reimbursement rates. In addi-
tion, transportation costs are not covered, which
limits accessibility formothers-to-bewhomust trav-
el for care.

To supplement the traditional payment schemes,
MomCare is a digital platform that links expectant
mothers with quality care providers through desig-
nated public and private clinics primarily located in
remote rural areas or urban slums. The MomCare
platformuses a digital “wallet” that either fully subsi-
dizes an expectant mother’s care through donor
funds or does so partially when an existing social
insurance scheme is available (Box). Using the
MomCare platform, expectant mothers have en-
hanced access to maternal health services and
come to an agreement with their health care pro-
viders on a path of maternal care at a predeter-
mined cost, quality, and time period. Expectant
mothers then access andmonitor their journey us-
ing their phones, and money is distributed to the
provider once care is given.

The MomCare digital care bundle is a World
Health Organization-based combination of mater-
nal and child health care services and is based on
the KenyanMinistry of Health’s guidelines for ob-
stetric and perinatal care as applicable at the time
within the local setting.11,12 MomCare strives not
only to improve outcomes (successfullymitigating
risks) but also to increase the probability that risks
are detected (continuously assessing risks) and
mitigated early and to decrease the likelihood of
complications arising.

MomCare has been developed as a digital semi-
real-time mobile phone maternal and child health
services solution (platform) compatiblewith existing
information architecture.Although it is not integrat-
ed within public, private, or government informa-
tion architectures, it seamlessly links with data from
multiple data sources (e.g., hospital management
systems, claims payment platforms, and participant

BOX. Digital Health Wallet Eliminates Access and Economic Barriers to Health Care Services
Most Kenyans access financial services through their mobile phone without the need for a bank account through M-PESA,
a mobile money system. Building on the mobile payment infrastructure of M-PESA, CarePay (a health tech company)
developed M-TIBA (https://mtiba.com/), a digital health “wallet” with dedicated funds or entitlements for health care
that can be used to access care in connected clinics. MomCare operates on the M-TIBA platform.
Digital health wallets help solve both the problem of access and of payment for health care for expectant mothers who live
in rural areas or urban slums. These mothers-to-be often have access to basic feature phones (voice, text, and simple in-
ternet) but lack physical addresses or health insurance, leading them to pay out of pocket for their pregnancy care, with
limited insight into anticipated costs and risk of catastrophic expenditures.

The Kenyan
National Hospital
Insurance Fund
offers low-cost
health insurance
but its premiums
are out of reach
formany
expectantmothers
in remote rural
areas and urban
slums.
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surveys) to show a mother’s entire pregnancy care
journey and transfer payments. Care utilization
data are made available in real time across the care
providers. This platform also shows payers how
funds are spent. It aims to achieve transparency,
accountability, and trust for all users, efficiently
reaching and empowering patients and ultimately
translating into better health outcomes.

The MomCare platform was developed in the
Amazon Web Services cloud environment, which
adheres to the highest industry standards of data
protection.13 The platform also adheres to General
Data Protection Regulation and local data protection
laws. Within the MomCare architecture stored data
is encrypted to further safeguard the privacy of ex-
pectantmothers. The operating costs of the platform
are not covered by user fees but through external
grants.

Can digital tools, such as MomCare, that take
social, economic, and access factors into account,
increase access to health care services during crises
such as the COVID-19 pandemic? Although the
benefits of digital care bundles like MomCare seem
apparent in comparison to traditional approaches,
studies on the effect of such digital tools on facilitat-
ing ANC and PNC during a pandemic are limited.

In this article, we examine how the MomCare
bundle adapted to the sudden and unexpected
challenges provided by the COVID-19 pandemic.
We ask whether interventions put in place within
the first 3 weeks of the lockdown in Kenya main-
tained access to, and the payment for, quality
pregnancy care during the pandemic.

METHODS
Theory of Action
The theory of action14 underlying our interven-
tion (Figure 1) relies on MomCare’s flexible im-
plementation of the value-based health care
framework,15 which centers on patients’ needs. It
encompasses the full cycle of care rather than sin-
gle inputs, processes, and outputs—aiming to ad-
dress comprehensive outcomes (both clinic and
patient-reported) and to incentivize providers
through appropriate reimbursement systems and
smart contracts to create maximum value, defined
as outcomes that matter to patients relative to the
total costs of care. Examples of the value-based
health care framework in MomCare16 include the
detailed outcome measurements at the patient
level, bundled payments to providers, and the
adaptive digital platform in support there of
(represented in the iterative Activities cycle in
Figure 1). Central to the intervention is the ability

to add features into the MomCare bundle, such as
emergency ambulance services or extended bed
allowance, that are reflected immediately and
transparently across all the stakeholders. This en-
abled us to assess the efficacy of the newly added
features; continued adherence to maternal, neo-
natal, and child health care services; and sustained
quality of the care provided.

Study Setting
The MomCare bundle first rolled out in November
2017 and serves 5 counties in Kenya and Tanzania.
We focused this study on the 26 MomCare clinics
with the highest pre-pandemic enrollment, concen-
trated in 3 Kenyan counties: Nairobi (10), Kisumu
(13), and Kakamega (3). The majority of MomCare
clinics are privately run (54% are faith-based orga-
nizations, 38% are privately owned facilities, and
the remaining 8% are public) and located in remote
rural areas or urban slums. To monitor and system-
atically improve quality, all clinics that run the
MomCare platform are backed by SafeCare, a
standards-based stepwise certification methodology
that rates quality of care, identifies gaps, and helps
develop quality improvement plans for health care
facilities in resource-constrained settings.17 To assess
the effect that COVID-19 had on the care journey,
we looked at longitudinal data from 13,443 expec-
tant mothers enrolled in MomCare. We compared
care-seeking behaviors and quality measures
6 months before the COVID-19 outbreak (September
2019–February 2020) with those seen in the study
period, the first 6 months after the first case of
COVID was identified in Kenya (March 2020–
August 2020).

Study Population
In Nairobi, Kisumu, and Kakamega counties, the
2015–2016 poverty headcount reported 17%,
34%, and 36% of the population, respectively.18

TheMomCare program enrolls expectant mothers
from these and other low-income populations by
selecting clinics in catchment areas that mainly
serve low-income women (e.g., urban slums and
low-income rural areas). Baseline survey data col-
lected from expectant mothers upon enrollment
inMomCare confirm their low socioeconomic sta-
tus. This sample is slightly smaller than the total
number of 13,443 women included in the study
period as not all survey data questions could be
linked for all mothers. Of the 9,980 women linked
to baseline survey data, 43% reached secondary-
level education and 32% reached only primary
education; 46% (of 9,840 women) cooked using

Central to the
MomCare
intervention is the
ability to add
features to the
care bundle that
are reflected
immediately
across all
stakeholders.
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wood; and 18% (of 9,946 women) reported that
they or someone in their household went hungry in
the past 12months due to a lack of money for food.

MomCare Enrollment Procedure
At the first MomCare visit (after the mother-to-be
enrolls in the program), the care team reviews the
consent form with the expectant mother, which
includes a description of the bundle and how data
are collected, limitations of liability, consent, and
contact details. MomCare enrollment criteria in-
clude gestation less than 26 weeks since at this
stage most of the risk of fatal outcomes can bemit-
igated with adequate care. However, teenagers
may enroll at any time during their pregnancy,
and providers have the discretion to enroll
mothers-to-be identified as in high need.

Expectant mothers and care providers then
plot their journeys—ANC, transportation, compli-
cation risk, skilled delivery, PNC, and immuniza-
tions—and digitally-enabled smart contracts are
created (Figure 2, top half). These contracts are
monitored by the M-TIBA health-exchange plat-
form. They include a digital wallet that serves as a
dedicated method of payment for mothers-to-be,
making sure funds are available to cover the preg-
nancy journey. Upon arrival at a MomCare clinic,
expectant mothers use their feature phones to
check in. After care is received, payment is trans-
ferred instantly using mobile technology. Payers
can then see transactions in real time (while the
mother’s personal information is protected), fos-
tering transparency and accountability. The pa-
tient data are also available on the MomCare app
to help medical staff uncover disparities in the

health journey, improve adherence to clinical
guidelines, and manage high-risk patients.

MomCare Adaptations During the COVID-19
Pandemic
On March 13, 2020, the first COVID-19-positive
patient was diagnosed in Kenya,19 and within
3 weeks, the MomCare platform adapted to serve
the changing needs of MomCare users. When gov-
ernments restricted movement due to COVID-19,
MomCare followed anagile cycle20 to adapt the plat-
form and develop critical interventions (Figure 1).
First, representatives of MomCare providers were
contacted to assess their needs. Based on their
responses, interventions were designed and piloted
with a subset of expectant mothers and providers.
Upon rapid analysis of the results, interventions
were optimized before rolling them out to the full
network. New features of the program included
emergency ambulances during curfew hours, ex-
tended bed allowance, calls and SMS messages that
reached out tomothers with fast-approaching deliv-
ery dates, and enhanced facility preparedness for
COVID-19 (Figure 2, bottom half).

Emergency Ambulance During Curfew Hours
After the first curfew went into effect on March
27, 2020, movement was limited from dusk until
dawn,19 causing transportation problems for ex-
pectant mothers who needed care after hours,
sometimes with devastating consequences.2,21

While medical emergencies were meant to be ex-
empt from curfew,22 the reality was different.
People who violated curfew faced fines, jail, fear
of altercations, and unsanctioned police brutality

FIGURE 1. MomCare Theory of Action

Abbreviations: ANC, antenatal care; COVID-19, coronavirus disease; IT, information technology; SMS, short message service.
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(especially in urban slums).22–25 Therefore, in ad-
dition to a daytime taxi service, MomCare provid-
ed emergency ambulance services for mothers-to-
be who needed after-hours care.

Extended Bed Allowance
If mothers-to-be could arrive at the hospital dur-
ing the day, this would eliminate the stress of trav-
eling at night. To facilitate thisMomCare extended
the bed allowance from 2 to 5 days, empowering
expectant mothers to seek care at the first sign
that delivery was imminent.

Mothers-to-Be Calls and Birth Plan
For each facility, the MomCare platform generat-
ed a list of expectant mothers, between weeks
34 and 42 of gestation. The list was sorted by risk
of complications and week of gestation. Midwives
called mothers-to-be to check on their progress,
support the generation of a birth plan, and en-
courage skilled delivery in a clinic staffed by a
trained birth attendant. In general, facilities did
not receive compensation for the airtime required
to make the phone calls but rather received a pay-
ment in the form of a bonus conditional on wom-
en completing their full pregnancy journeys.

SMS Campaign
To assure MomCare-enrolled women (who were
either pregnant or who had recently delivered)
that it was safe to seek care, MomCare sent them

SMS messages, informing them of government
call centers and COVID-19 protocols, and direct-
ing them to dedicated MomCare interventions.
Expectant mothers in their delivery period re-
ceived additional information on signs of labor,
danger signs, and contact details for the closest
care facility.

SafeCare COVID-19 Readiness and Safe
Environment for Maternal, Neonatal, and Child
Health Services
SafeCare provided personal protective equipment
and prepared health careworkers at allMomCare-
connected facilities. The SafeCare4Covid mobile
assessment tool was used to determine the pan-
demic readiness of care facilities. Linkswere provid-
ed to digital tools and resources (e.g., guidelines,
checklists, webinars, posters, patient information)
in several languages, so facilities could fill gaps in
knowledge.26 Tents dedicated to maternal, new-
born, and child health services were then set up
outside facilities.

Each of the newly developed support inter-
ventions aimed to mitigate the effects of the pan-
demic outbreak: (1) the emergency ambulance
during curfew hours aimed to avoid fatal out-
comes deriving from the lack of skilled support
during labor; (2) the extended bed allowance
aimed to avoid delivery complications arisen from
delayed access to care during labor; (3) the
mothers-to-be calls and birth plan aimed to in-
crease the likelihood of medium- and high-risk

FIGURE 2. The MomCare Mother Journey, Bundle Composition, and 5 COVID-19 Support Interventions

Abbreviations: ANC, antenatal care; COVID-19, coronavirus disease; IMM, immunizations; MNCH, maternal, neonatal, and child
health; PNC, postnatal care; SMS, short message service.
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mothers to attend a skilled delivery at a MomCare
facility; (4) the SMS campaign intended to educate
expectant mothers about the complication signs,
the labor signs, and the availability of COVID-19
safe environments to access care; finally, (5) the
SafeCare COVID-19 readiness and safe environ-
ment for maternal, neonatal, and child health
services aimed to support the care providers in ac-
tivating safe practices and environments for the
expectant mothers.

Data Collection and Analysis
First, we determined the uptake of the support
interventions. Then we compared outcomes pre-
and post-COVID (i.e., the control and study
period, respectively) to investigate changes in
care-seeking behavior and quality of care. To de-
termine whether users of the MomCare bundle
continued to seek and receive quality care dur-
ing the pandemic, we examined data related to
use of services, risk for complications, and out-
comes (Table).

We used Chi-squared tests to compare data col-
lected during the 6 months before COVID-19 (the
control period, September 2019–February 2020) to
the data collected during the first 6 months of the
pandemic (the study period, March 2020–August
2020). All data collected during the care journey
were anonymized. The analysis is performedonper-
centages calculated on amonthly basis to correct for
the effect of birth seasonality.

Ethical Approval
The ethical clearance to analyze MomCare data
was obtained from the Amref Health Africa Ethics
and Scientific Review Committee on August 8,
2019 (approval number P679-2019).

RESULTS
Uptake of COVID-19 Adaptations in
MomCare
Figure 3 shows the uptake and utilization results
of the newly introduced COVID-19 interventions
in MomCare. In total, 508 expectant mothers
took advantage of the emergency ambulance
services during curfew hours (Figure 3a). The ex-
tended bed allowance helped 4,364 mothers-to-be
(Figure 3b). Compared to usage seen during the
6 months before the COVID-19 outbreak (average
of 13.8 expectant mothers per week), more than
4 times as many users of the MomCare bundle ex-
tended their hospital stay more than 2 days (aver-
age of 57.8 expectant mothers per week).

Midwives conducted 378 calls with mothers-
to-be to discuss their upcoming delivery. While
data from the “mothers-to-be calls and birth
plan” intervention are limited and not statistically
powered, they suggest that when health care pro-
viders actively engage with the MomCare plat-
form, it may have a positive effect on outcomes.
Here, active users are defined as health care provi-
ders who logged more than 20 page views of
mothers-to-be data within the study period, while
passive users logged 20 views or less. Active users
experienced an increase in skilled deliveries at
their facility, and fewer adverse events compared
to passive users (Figure 3c, left- and right-panel,
respectively). Overall, the group of active users
contains more urban care providers (64%) com-
pared to the passive users (while urban care provi-
ders correspond to 13% of the sample).

Finally, through the SMS campaign, the plat-
form sent 6,900 SMS messages related to COVID-
19 prevention, including an SMSblast to allmothers
who had ever usedMomCare.Moreover,MomCare
sent 1,909 messages specifically to expectant
mothers in their delivery period with delivery-
tailored information.

Care-Seeking Behavior
During theCOVID-19 pandemic, theMomCare pro-
gram continued to expand. As a result, the 3 coun-
ties saw an increased number of enrollments, ANC
revisits, skilled deliveries, and PNC visits (including
immunizations) (Figure 4).

Compared to the pre-COVID period, the per-
centage of skilled deliveries increased significantly
as well in all 3 counties, while the percentage
of MomCare users with complicated deliveries
dropped—significantly so in Nairobi and Kisumu
counties (Table, Panel A). This suggests that
MomCare was effective in ensuring maintained
access to skilled delivery services, efficiently com-
municating with mothers-to-be throughout their
pregnancies, while aiding providers in organizing
safe environments for delivery. In addition, the
percentage of mothers who delivered through re-
ferral increased significantly in Kisumu, illustrat-
ing the strength of connections between facilities
in the program.

Risky Pregnancies
In Kakamega county, the most rural of the 3, the
percentage of medium-risk mothers-to-be signifi-
cantly decreased, while the percentage of high-
risk mothers increased (Table, Panel B). For some
mothers, the MomCare interventions may not

During the
pandemic the
3 study counties
saw increased
enrollments, ANC
revisits, skilled
deliveries, and
PNC visits.
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TABLE. Maternal and Child Health Care Outcomes in Kenya Before and During COVID-19a

Nairobi Kisumu Kakamega

Average SD P Value Average SD P Value Average SD P Value

Panel A. Percentage of women with a skilled/complicated/normal/cesarean/referred delivery out of all women who enrolled in MomCare during the
control or study period with an expected delivery date before the end of the study period.

Percentage of skilled deliveries Before 12.2 3.19 0.000b 9.0 3.16 0.000b 8.2 1.72 0.000b

During 17.2 4.79 18.3 8.09 16.0 4.77

Percentage of complicated
deliveries

Before 3.1 1.97 0.012b,c 2.0 2.10 0.067c 1.0 1.55 0.175c

During 0.0 0.00 0.0 0.00 0.0 0.00

Percentage of normal
deliveries

Before 77.6 3.41 0.678 85.3 7.81 0.519 78.3 11.08 0.010

During 80.0 3.58 87.3 1.03 82.0 3.90

Percentage of cesarean
deliveries

Before 19.3 3.49 0.172 12.3 5.99 0.00b 20.5 10.58 0.000b

During 19.8 3.82 12.7 1.03 18.0 3.90

Percentage of deliveries
through referral

Before 17.8 3.13 0.329 0.8 1.17 0.001b 0.0 0.00 0.102c

During 17.0 2.00 4.8 1.72 0.7 0.82

Panel B. Percentage of women who were classified at some point during their pregnancy as having a medium- or high-risk pregnancy out of all women who
enrolled in MomCare during the control or study period.

Percentage of medium-risk
mothers

Before 32.5 3.21 0.616 16.5 1.38 0.157 37.2 4.07 0.000b

During 29.3 0.82 20.2 1.94 24.0 3.69

Percentage of high-risk
mothers

Before 35.2 2.64 0.324 43.2 3.60 0.848 36.0 4.34 0.000b

During 38.5 2.59 45.2 0.41 45.5 5.09

Panel C. Percentage of women (newborns) who received the listed diagnostic tests and supplements out of all women who enrolled in MomCare
(newborns in a MomCare clinic) during the control or study period.

Percentage of mothers with
ANC profile test

Before 73.3 8.38 0.000b 69.0 6.90 0.368 70.3 3.78 0.000b

During 60.0 16.94 70.7 2.50 52.5 11.17

Percentage of mothers with
blood pressure at each visit

Before 19.0 7.24 0.000b 92.7 1.75 0.991 85.7 15.63 0.000b

During 42.3 7.87 91.5 1.87 83.7 10.25

Percentage of mothers with at
least one ultrasound

Before 18.2 5.49 0.000b 28.8 5.49 0.041b 25.5 7.64 0.000b

During 20.7 5.32 24.3 4.89 16.7 2.88

Percentage of mothers with
folic/ferrous supplement

Before 71.3 4.84 0.133 85.8 4.92 0.671 87.3 8.55 0.279

During 69.0 6.45 86.2 3.31 82.0 1.55

Percentage of mothers with
urine analysis at each visits

Before 60.3 9.93 0.000b 89.2 3.37 0.948 84.5 3.27 0.881

During 66.0 4.77 87.0 2.53 86.7 2.34

Percentage of mothers with
oxytocin at delivery

Before 11.8 3.43 0.546 9.3 2.16 0.345 8.2 1.72 0.170

During 12.3 1.75 11.2 1.83 10.0 1.26

Continued
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TABLE. Continued

Nairobi Kisumu Kakamega

Average SD P Value Average SD P Value Average SD P Value

Percentage of mothers with
hemoglobin test at delivery

Before 35.0 7.48 0.001b 51.3 3.98 0.750 44.5 3.99 0.354

During 32.0 5.76 49.8 2.86 43.8 7.22

Percentage of newborns with
vitamin K

Before 93.7 3.44 0.610 87.0 7.01 0.692 95.2 3.60 0.033b

During 86.3 3.93 87.5 1.05 82.3 3.56

Abbreviation: ANC, antenatal care; COVID-19, coronavirus disease; SD, standard deviation; VDRL, venereal disease research laboratory.
a Results of Chi-squared test comparisons across the 6 months before the first case of COVID-19 in Kenya (September 2019–February 2020) and the following
6 months (March 2020–August 2020) (data derived as per February 15, 2021).
b Significant differences.
c P values based on a heteroscedastic unpaired t-test instead of a Chi-squared test since the latter is inconclusive when one of the comparison groups has mean zero
throughout.
d Definitions: skilled deliveries=births that occur in a health facility connected to MomCare; complicated deliveries=births that include prepartum com-
plications (e.g., obstructed labor) or intrapartum or postpartum hemorrhage; normal delivery=spontaneous or induced vaginal births; medium-risk
mothers=mothers whose pregnancies include non-severe complications, including but not limited to asthma, urinary tract infection, candidiasis, or female
genital mutilation; high-risk mothers=mothers whose pregnancies include severe complications or high-risk factors including but not limited to: pregnan-
cies in women aged 19 years and younger, pregnancies in women aged 35 years and older; history of cesarean delivery, anemia, hypertension, dia-
betes, HIV, or pre-eclampsia; mothers with ANC profile test=mothers who received tests to determine blood grouping, hemoglobin (Hb), hepatitis B
antigen, HIV test, VDRL test, and a urine analysis.

FIGURE 3. Uptake and Results of MomCare COVID-19 Response Initiativesa (A) Women’s utilization of emer-
gency inbound ambulances during curfew; (B) Women’s utilization of extended bed allowance greater than
2 days; (C) Facility-level outcomes associated with the “mothers-to-be calls and birth plan” interventionb

Abbreviation: COVID-19, coronavirus disease.
aFigures show results over the study period March 2020–August 2020.
bActive users are health care providers who logged more than 20 page views of mothers-to-be data; passive users are health care
providers who logged 20 or less page views of mothers-to-be data.
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have been enough to counteract the weight of the
pandemic. On the other hand, we also observe a shift
from cesarean to normal deliveries in Kakamega
(Table, Panel A), suggesting that the COVID-19 sup-
port interventions may have enhanced communica-
tion between at-risk mothers and providers, leading
to timely actions, and making it easier for providers
to promptly handle at-risk pregnancies, likely pre-
venting some high-risk pregnancies from escalating.

Quality of Care
Panel C of the Table shows that the percentage of
pregnant womenwith ANC profile tests decreased
significantly in Nairobi and Kakamega counties.
The economic challenges faced by the informal
sector during the curfew could partly explain this
drop.6 Simultaneous increases in transportation
costs and decreases in availability of care due to
government-regulated transit restrictions27 were
obstacles that likely prevented some expectant
mothers from seeking timely ANC. The stigma of
a COVID-19 diagnosis also kept some from seek-
ing facility-based care. COVID-19 testing and hos-
pital admissions for common ailments declined,
as people feared a positive diagnosis would brand
them as outcasts.28 Reports also told of women
who delayed care out of fear of contracting COVID-
19 at the hospital.2,21,29

In Nairobi county, the percentage of mothers-
to-be who received blood pressure monitoring in-
creased substantially, as did the percentage of
women with at least 1 ultrasound and urine anal-
ysis at each visit (Table, Panel C). The additional
support that MomCare provided to these clinics
during the pandemic may have ensured that pro-
viders had safe workspaces and adequate staff.

Still, hemoglobin tests at delivery declined, sug-
gesting that challenges were not fully overcome.
The quality of care in Kisumu was largely main-
tained during the pandemic, diagnostic tests were
performed, and supplements were provided, as
before. An exception we observe is a decline in
the percentage with at least 1 ultrasound.

In contrast, Kakamega county seems to have
been the most affected by COVID-19. It also
showed a significant decrease in the percentage of
newborns receiving vitamin K supplementation to
prevent brain hemorrhage shortly after birth.
Widespread challenges to the supply chain have
been reported across Kenya since COVID-19 shut-
downs began,30,31 but a survey conducted in July
2019 showed that fluctuations in the availability
of medicines for mothers and newborns may
have been common before the pandemic.32 The
presented results might represent the supporting
evidence of the aggravated challenges that the
pandemic unleashed on the supply chain, gener-
ating a shortage of drugs, especially in more re-
mote, rural regions such as Kakamega.

In all 3 counties, the percentage of mothers-to-
be who were provided with folate and iron supple-
ments and oxytocin at delivery remained relatively
constant (Table, Panel C).

DISCUSSION
The sustained enrollment and increased skilled
deliveries that were observed during the pandem-
ic were critical not only formothers and babies but
also for clinics struggling to stay in business. Over
time, the pandemic might add greater stress to the
health care delivery system as well as to expectant
mothers’ health-seeking behavior, as sustained

FIGURE 4. MomCare Use Pre- and Post-COVID-19,a September 2019–August 2020

Abbreviations: ANC, antenatal care; COVID-19, coronavirus disease; IMM, immunizations; PNC, postnatal care.
aMomCare use across the 6 months before the first case of COVID-19 in Kenya (September 2019–February 2020) and the following
6 months (March 2020–August 2020). Data derived February 15, 2021.
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economic hardships heighten anxiety and force
hard decisions for Kenyan families.MomCare pro-
vides a level of transparency that lowers stress for
mothers and providers. By eliminating the fear
that care cannot be paid for and increasing awareness
of warning signs, MomCare empowers mothers-to-
be to seek timely care. Previous research, such as the
3-delay model, has shown that decreasing delays in
seeking emergency care can lower maternal and in-
fant mortality.33 Thanks to the dedicated support
interventions during the pandemic outbreak, preg-
nant mothers within the MomCare network were
able to continue accessing care while care providers
struggled to maintain access to care for other patient
populations such as those with noncommunicable
diseases, leading in most cases, to increased risk of
bad outcomes.

Early models in Kenya projected that disrup-
tion of care during the COVID-19 pandemic could
lead to as many as 2,120 additional child deaths
and 196 additional maternal deaths during each
month of the pandemic,1 and there have been
lawsuits and tragic deaths related to the imple-
mentation of COVID-19 restrictions.32–34 In the
MomCare experience, digital interventions com-
municated vital health information and promoted
care-seeking behaviors during a pandemic, help-
ing to maintain consistency in care and encourage
progress toward lowering maternal and infant
deaths in the region.

Challenges
The main challenges faced during the development
of the COVID-19 support interventionswere the de-
sign and validation of usable and viable solutions
with the mothers and care providers, operational
feasibility of the designed solutions across the facili-
ties network, and timely rollout of the additional
features. These challenges were overcome through
an agile20 development approach utilizing frequent
interaction cycles with the end users that enabled
deployment of the support interventions in a rela-
tively short time (3 weeks).

Limitations
One limitation of this study of MomCare was
the restricted data related to health outcomes—
maternal deaths, neonatal deaths, and stillbirths.
While data from the mothers-to-be call and birth
plan intervention suggest that MomCare improved
outcomes, future studies that extend the time period
and dataset could be helpful. Additional studies
could also compare outcomes at MomCare clinics
to those seen at public or private facilities that don’t

run the MomCare platform (since our data do not
allow insights on mothers delivering outside
MomCare)—with the note of caution that an ade-
quate comparison group for MomCare should
consist of equally low-income and disadvantaged
mothers-to-be with low access to maternal health
care throughout their journey.

Another limitation concerns the incremental
nature and relatively short time frame of the data-
set. A standardized, longitudinal sample collected
over a longer period would enable an interrupted
time series comparison, useful to complement the
implementation learnings with an evaluation of
the impact on utilization and outcomes. We do
not have the right data available for such a causal
analysis. First, a longer time frame would not cov-
er all current clinics, due to the gradual scaling of
MomCare; only a few clinics were included in the
intervention before our study period starting
6 months before the pandemic. Second, the num-
ber of women who were enrolled in MomCare (as
captured in the utilization patterns) gradually in-
creased as well because the intervention itself ex-
panded within the participating clinics. Therefore,
we presented a descriptive analysis, focusing on
how ad hoc, well-defined additions of supporting
interventions may minimize the effect of the pan-
demic on adherence to care and the quality of
services. For a more detailed investigation of pre-
COVID utilization patterns in a comparable sam-
ple, we refer to Aksünger et al. (2022).35

CONCLUSION AND NEXT STEPS
Partnering with care providers, MomCare identi-
fied barriers posed by COVID-19 and worked
through them, empowering new enrollment and
encouraging users of the care bundle to complete
ANC visit schedules, seek skilled deliveries, and
return for PNC/immunization appointments. The
combination of interventions—access to informa-
tion, transportation, quality care, and affordable
care—empowered expectant mothers to pursue
the care they were entitled to while providing a
platform for them to make birthing plans and fos-
ter trusting relationships with care providers.

The MomCare platform demonstrated how
health systems and public health practitioners can
usemobile connections and emerging technologies—
algorithms, computing power, and feedback tools like
mobile apps—to give vulnerable individuals the tools
they need to take charge of their health. It showed
thatmobile platforms can be rapidly scaled over a pre-
viously organized network, focusing enhancements
on the expressed needs of users, while adding

MomCare
eliminates fear
that care cannot
be paid for and
increases
awareness of
pregnancy
warning signs.

We overcame
development
challenges
through an agile
approach utilizing
frequent
interaction cycles
with the endusers.
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transparency and accountability throughout the
care pathway. Expectant mothers were engaged
through technology, and providers maintained vi-
tal services while receiving prompt, traceable
payment.

There is a wide opportunity for public health
practitioners to promote interactive, patient-driven
technology that augments traditional institutional
responses. Such collaborationsmake health systems
more human-centered, more adaptive, and there-
fore better able to quickly adapt to unforeseen crises
like future pandemics. Using data and interventions,
mobile connections, and emerging technology can
create opportunities to personalize care, enhance
transparency, and protect vulnerable individuals.

AsMomCare enters the next stages of develop-
ment, the focus will be on enhancing scalability
and sustainability. The first step will be scaling up
the program and increasing its integration into
public and private health systems in Kenya and
beyond, by making it easier to connect the
MomCare platform to the growing number of
health information and payment systems that
gather the required data. Second, to enhance the
sustainability of the program, increased focus will
be placed on leveraging existing social and private
insurance funds and universal health coverage
initiatives available in the market, as well as the
potential for expectant mothers to contribute de-
pending on their socioeconomic status. Third, fu-
ture MomCare enhancements will continue the
drive toward value-based care, supporting care
reimbursements that are increasingly dependent
on quality outcomes rather than fee-for-service or
capitation fees. In doing so, digital interventions
like the MomCare initiative can support care sys-
tems to become more empowering for patients,
more transparent for payers, and more effective
and outcome-driven for providers.
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