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ABSTRACT

Introduction: The COVID-19 pandemic severely disrupted maternal, neonatal, and child health

(MNCH) services in Uganda. In response, digital health tools were rapidly adopted as one of the

strategies to restore service delivery. However, the experiences of MNCH professionals implementing

these adaptations remain underexplored. This study aimed to explore how MNCH professionals

in Uganda experienced the digital tools adaptations made to restore MNCH services during the

pandemic.

Methods: This qualitative study involved seven in-depth interviews with MNCH professionals in

Kampala, Uganda. Participants were purposively sampled based on their direct involvement in digital

health adaptations during the pandemic. Data were analysed using qualitative content analysis to

explore both manifest and latent meanings in participants’ experiences.

Results: One overarching theme emerged: Experiencing digitalisation as a paradox between

promise and practice. This was supported by two sub-themes: realising multi-dimensional gains of

digitalisation and recognising digitalisation as only ‘part of the puzzle’, and six categories. The results

explored how digital tools improved work-life balance, collaboration, and service continuity, they also

exposed infrastructural and socioeconomic barriers, particularly in rural and low-income settings.

Conclusions: Digital health innovations offer valuable support for MNCH service delivery during

public health emergencies. However, their effectiveness is limited by structural inequities and digital

exclusion. This underscores the need for context-sensitive strategies that balance technological

innovation with persistent structural and clinical realities.
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INTRODUCTION
The novel coronavirus disease 2019 (COVID-19) was

first reported in December 2019 and was declared a
global pandemic by the World Health Organization
(WHO) on March 11, 2020 [1]. The rapid global spread of
the virus necessitated immediate public health interven-
tions, prompting governments to implement measures
such as quarantine, curfews, and lockdowns to curb

transmission and protect populations [2]. This response
also saw a rapid adoption of digital tools in healthcare
and the digitalisation of society in general, in what has
been termed the Great Acceleration [3, 4]. Although
these measures were essential in controlling the pan-
demic, they also produced catastrophic impacts on mul-
tiple sectors, including the economy [5] and the health
sector [6].

These disruptions were particularly acute in devel-
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oping countries, where healthcare systems are often
under-resourced and overburdened [7-11]. In these set-
tings, access to essential health services was severely
compromised. For example, maternal, neonatal, and
child health (MNCH) services, critical components of
global health initiatives and key to achieving the Sustain-
able Development Goals and Universal Health Coverage
[12, 13], experienced significant interruptions.

Several systematic reviews have documented re-
duced antenatal and postnatal care visits, fewer family
planning consultations, increased fear of hospital deliv-
eries, and delayed referrals, all contributing to increased
maternal and neonatal mortality [13-16].

The use of digital tools in healthcare has emerged
as a global trend, offering promising solutions for over-
coming barriers to healthcare access [17]. The WHO
defines digital health as the use of information and
communication technologies (ICT) in health and health-
related fields, encompassing tools such as electronic
health records, mobile health (mHealth) applications,
and telemedicine/telehealth [18, 19]. With the onset
of the COVID-19 pandemic, digital tools were rapidly
adopted to enable both continued healthcare delivery,
such as in telehealth, and to support MNCH personnel
in continuing their work safely and effectively, including
remote supervision, virtual meetings, and online train-
ing platforms [20-22] This study encompasses elements
of both dimensions.

The adaptation of digital tools into healthcare has
attracted substantial interest from the medical and pub-
lic health communities. For instance, in Sub-Saharan
Africa, well-developed mobile communication networks
have played a key role in enabling access to digital health
services, particularly in areas where broadband infras-
tructure is limited. These networks help overcome geo-
graphical barriers and facilitate broader access to MNCH
services [23].

In Uganda, the COVID-19 pandemic severely dis-
rupted maternal, newborn, and child health (MNCH)
services, leading to interruptions in family planning ser-
vices [24, 25], antenatal care attendance, and facility-
based deliveries [26]. These disruptions were accompa-
nied by reports of increased maternal and under-five
mortality [27], indicating that almost all MNCH services
were affected [28].

In response, innovative strategies were rapidly de-
ployed to restore MNCH services [7]. These strategies
included non-digital strategies including community
outreach programs, disseminating safety protocols, re-
allocating staff for health education, community-based
service delivery [29, 30]. While these strategies helped
maintain some level of MNCH service continuity dur-
ing the pandemic, they faced considerable limitations
such as inconsistent implementation, limited supervi-
sion, and challenges in coordinating across the health
system [31]. Digital interventions helped address these
gaps by enabling remote consultations, virtual coordi-
nation among MNCH professionals, real-time data re-

porting, and online training platforms among others
[20].

The acceleration of digital strategies in Uganda led
to the adoption of a wide range of digital tools in the
healthcare sector, each serving distinct purposes. These
included telehealth; which enabled remote care provi-
sion and reduced the need for in-person visits, for in-
stance, remote clinical consultations [21], digitalisation
of the workflow, such as the use of electronic medical
records and real-time dashboards to improve data man-
agement and monitor service delivery [32], and commu-
nication tools like Zoom and WhatsApp for coordination
among health workers [33]. In addition, mobile health
(mHealth) applications supported patient engagement
through health education and reminders, digital supply
chain systems improved the tracking and distribution
of medical supplies, and eLearning platforms enabled
continued training for healthcare providers during lock-
downs [22].

While integrating digital innovations into health sys-
tems is essential for enhancing services delivery, espe-
cially during public health emergencies where the dis-
ruptions are frequent, their effectiveness varied across
settings. This variation highlights the importance of how
innovations are implemented and integrated into exist-
ing health structures [34]. For instance, studies from
African contexts have shown that the successful uptake
of health innovations is shaped by contextual factors
such as community trust, alignment with local norms,
and system-level support [35, 36]. Innovations are more
likely to be adopted and sustained when they are com-
patible with local practices and supported by key actors.

Healthcare providers play a critical role in im-
plementing digital services for health and are well-
positioned to actively reflect on the potential risks and
benefits of such initiatives [33]. Despite this, previous
qualitative studies have predominantly focused on the
challenges and barriers to accessing MNCH services dur-
ing the pandemic [37], and to our knowledge, no studies
have specifically examined the experiences and percep-
tions of MNCH professionals regarding the digital tool
adaptations implemented to restore MNCH services in
Uganda.

Unlike previous studies in Uganda [22, 24, 25, 31],
this research uniquely captures the first-hand experi-
ences of frontline MNCH professionals during the acute
phase of the COVID-19 pandemic, showing how digital
tools were implemented in practice under crisis condi-
tions.

Capturing these experiences is essential for under-
standing both the opportunities and practical challenges
involved in sustaining MNCH service delivery during
public health crises.

Documenting these insights can inform tailored inter-
ventions aimed at strengthening the capacity of MNCH
professionals, thereby guiding future health strategies
in Uganda and comparable settings. Thus, this study
aims to explore how MNCH professionals in Uganda

2



J Community Systems for Health

experienced the digital tools adaptations made to restore
MNCH services during the pandemic.

METHODS
Study design and setting

The study was set in Kampala, Uganda’s capital city,
serves as the central location for health policy develop-
ment, innovation, and coordination of maternal, new-
born, and child health (MNCH) services, Kampala hosts
a diverse mix of MNCH service providers and has been
a focal point for piloting and scaling digital health in-
terventions, especially during the pandemic [38]. In-
depth interviews were conducted with maternal, new-
born, and child health (MNCH) professionals to explore
their experiences of the digital adaptations implemented
to maintain MNCH services during the COVID-19 pan-
demic. A qualitative approach was chosen to capture
the rich, subjective experiences of participants [39].

Sampling and recruitment
A purposive sampling strategy was used to ensure

that participants had direct, firsthand experience with
digital healthcare adaptations in MNCH services [39].

Participants were identified in collaboration with the
Global Academy of Sexual and Reproductive Health
and Rights, a platform for research, education, and in-
novation connecting actors working with Sexual and
Reproductive Health and Rights from different sectors,
organisations, and cadres across the globe, such as clin-
icians, policymakers, and NGO staff [40]. The Global
Academy was selected as a recruitment platform to en-
sure trust with participants, access to a diverse and expe-
rienced group of MNCH professionals, and proficiency
in the language required for participation. Potential par-
ticipants were MNCH professionals with at least five
years of experience in service delivery and who had
been actively engaged in responding to the pandemic.

An invitation letter and study protocol were dis-
tributed via email to Global Academy members in Kam-
pala (n= 14). Of these, 7 individuals responded posi-
tively and were, subsequently, sent formal invitations
to participate in interviews. All 7 invited individuals
agreed to participate and were interviewed. The remain-
ing 7 did not respond to the initial invitation, and no
formal refusals or reasons for non-participation were
received.

Data collection
Data were collected using a semi-structured inter-

view guide developed based on a review of the literature
and refined following consultations with the co-authors.
This flexible interview format enabled the exploration
of the topic under investigation and allowed follow-up
questions to be posed based on participants’ responses.
After one pilot interview, minor adjustments were made,
primarily rephrasing several questions to enhance clar-
ity and ensure a more natural flow for the subsequent
interviews [41].

Prior to participation, all potential participants re-
ceived an invitation letter and study protocol outlining
the research objectives. Initial meetings to build rap-
port were also conducted to further explain the study’s
objectives and procedures.

All interviews were conducted by the first author
(RA), who received formal training in qualitative re-
search methods and worked as a research assistant un-
der the supervision of an experienced qualitative re-
searcher (JP), RA was familiar with the Global Academy
network, which facilitated rapport-building with partic-
ipants. Interviews were conducted in person between
February and March 2024 at neutral, comfortable loca-
tions in Kampala that were chosen by the participants.
The interviews, conducted in English, lasted between
33 and 90 minutes. Written informed consent was ob-
tained from all participants before commencing the in-
terviews. With participants’ permission, each interview
was audio-recorded, and detailed field notes were taken
to supplement the recordings. All interviews were tran-
scribed verbatim, and identifying details were removed
to ensure confidentiality.

According to Malterud and colleagues, information
power depends on the study aim, sample specificity, use
of established theory, quality of dialogue, and analy-
sis strategy. In this study, after seven interviews it was
deemed that the data had sufficient information power
for the intended analysis [42]. Given the focused study
aim, the relatively specific sample, and the rich and rele-
vant content of the interviews, additional data collection
was considered unlikely to contribute substantially new
insights.

Audio recordings and transcripts were stored on an
encrypted drive accessible only to the research team,
while the original written consent documents were se-
curely stored in a locked safe.

Data analysis
Qualitative content analysis (QCA) as described by

Graneheim and Lundman [43] was used to analyse the
data. This allowed for examination at both the manifest
(explicit content) and latent (underlying meaning) levels,
as further elaborated by Lindgren et al. [44]. Each tran-
script was read multiple times to gain an in-depth un-
derstanding of the data, after which meaning units were
identified and condensed. codes were developed from
the meaning units to remain close to the data. These
codes were then grouped into subcategories, which were
further clustered into categories based on similarities.
The categories were subsequently organised into sub-
themes and, finally, synthesised into a theme capturing
the insights and perceptions of MNCH professionals
about the digital adaptations implemented to restore
MNCH services. Data coding and analysis were con-
ducted by the first author (RA), with regular peer de-
briefings involving all co-authors. Excel software was
used to organise codes and categories. The first author,
a Sudanese public health practitioner with an MPH and

3



Alsaid et al.

Figure 1. Example of the analytical process moving from meaning unit to theme.

experience in maternal and child health programmes,
led the analysis and interpretation. The co-author from
Uganda (GT), a public health researcher familiar with
the local health system and MNCH service delivery,
contributed contextual insights and critical reflection
throughout the analytic process. Other co-authors, expe-
rienced qualitative researchers from Sweden, provided
reflexive discussion, and methodological guidance. All
participants were informed about the study objectives
and the researcher’s role. The study was independently
designed and implemented without external influence
on data collection or analysis. An example of this pro-
cess can be found in Figure 1.

Ethical considerations
The study protocol was approved by the Research

Ethics Committee (REC) at St Francis Hospital Nsambya,
Uganda (REC Approval No. 67/21.02.2024). The study
adhered to the ethical principles outlined in the Helsinki
Declaration (45). All participants received detailed infor-
mation about the study and provided written informed
consent. Confidentiality was ensured by pseudonymis-
ing transcripts and securely storing data in encrypted
password-protected files accessible only to the research
team.

RESULTS
The final sample included seven participants, after

which recruitment ceased because sufficient informa-
tion power was achieved [42]. All seven participants re-
sponded to the invitation and participated in interviews.
This included two midwives, one doctor, one Ministry
of Health official, one community health worker (village
health team), and two employees of non-governmental
organisations. Of the seven participants, two were fe-
male and five were male.

The analysis resulted in one overarching theme “ex-
periencing digitalisation as a paradox between promise
and practice” supported by two sub-themes, and six cate-
gories. Twenty-three sub-categories were also developed

during the analysis, for example “building on covid-
19 protocols to control and prepare for future threats”,
“experiencing improved collaboration and networking
through digital tools” and “perceiving high illiteracy
rate and training gaps as barriers to digitalisation”, how-
ever these are not included in the results presented. The
theme, sub-themes and categories are illustrated in Fig-
ure 2.

Subtheme 1: Experiencing multi-dimensional gains of
digitalisation

Participants described how the rapid digitalisation
during the pandemic introduced new ways of work-
ing across three interrelated domains: personal well-
being, professional responsibilities, and future prepared-
ness for MNCH service delivery. These digital adap-
tations were viewed as largely positive and beneficial,
yielding improvements in their life, work, and services,
which is captured in the sub theme: Experiencing multi-
dimensional gains of digitalisation. This sub-theme is
supported by 3 categories that capture the different do-
mains of perceived gains of digitalisation.

In the first category, achieving work-life balance
through digitalisation, participants emphasised signifi-
cant improvements in work-life balance due to digital-
isation. Remote consultations and virtual meetings re-
duced the need for travel, which was perceived as reduc-
ing stress for MNCH service providers while also short-
ening clinic waiting times for patients. The increased
flexibility of working online allowed MNCH profession-
als to better balance personal and professional responsi-
bilities. As one participant explained:

“Everybody can connect from wherever they are,
and the limitations of time are a bit minimised...
It saves time, and you can reach many people at
the same time. This made my work much easier
and improved work-life balance, I would say in
one way or another, because you can work from
home and be with your family as well” (P2, M)
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Figure 2. An overview of the results, outlining the theme, sub-themes, and categories that emerged from the
analysis.

Other participants similarly noted that digital tools
enabled them to be more productive in both their per-
sonal and professional lives, and found a sense of satis-
faction in this greater freedom:

“I feel I am more productive. I started my mas-
ter´s and at the same time, I got pregnant with my
child...with digitalisation, I was able to do both,
be home with my child and attend classes, unlike
when it is physical where you must commute...but
with digitalisation it is more flexible…” (P3, F)

The second category, valuing digitalisation as an en-
abler for work efficiency and collaboration, describes
how participants valued how digitalisation enabled
more efficient communication and collaboration among
diverse healthcare stakeholders, from national policy-
makers to community health workers. The use of en-
hanced digital communication was perceived by the par-
ticipants to facilitate more inclusive and faster policy
formulation and dissemination, improving local engage-
ment in decision-making and ultimately increasing utili-
sation of MNCH services.

“We have seen the dissemination and the appre-
ciation of policies from the national level to the
lower levels faster than it was before...the policy
guidance is taken up by people at different levels,
across the country in a short time compared to
before the pandemic and this improved utilisation
of services by people, then me as an individual,
this made my work much easier...” (P1, M)

Another participant highlighted that digital tools
have broadened participation in health sector planning
to include a more diverse range of stakeholders.

“we have been able to involve all kinds of stake-
holders in the policy-making process. Now, it´s
not just about policies coming from higher au-
thorities; now you gather data from regional hos-
pitals, community workers, and even patients
sometimes” (P7, M)

Participants in this category also described how digi-
talisation allowed collaboration and coordination of dif-
ferent technical working groups within and across health
sector.

“We have technical working groups in different
sectors...different technical expertise and differ-
ent service delivery areas, now they are coming
together using online tools to complement each
other” (P7, M)

Moreover, participants described how digital tools
made routine tasks such as sharing MNCH updates
across different levels of the healthcare system, identify-
ing service gaps, collaboratively planning interventions,
and delivering capacity-building programs more effi-
ciently. Instead of travelling long distances, they could
now coordinate activities and deliver training remotely.

“Online tools were very important in my organ-
isation, now we have a broader way on how to
engage with people...we are able to engage with-
out the need to travel to remote districts. For
example, I could organise a virtual engagement
with my team wherever they were, and we shared
updates about where the service gaps, we planned
together activities and supported the delivery of
several capacity-building programs in some vil-
lages” (P7, M)

Participants also noted that digital meetings were
more cost-saving; instead of spending money on venues,
transport, and meals, funds could be redirected to other
priorities

“… we realised that it saves resources. Before we
would organise physical engagements, we would
need to rent conference rooms, rent chairs…you
facilitate some members transportation, food…
and lots of financial arrangements. So, with on-
line, there are only a few things, just support
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them with internet fees, and then get together
discussing. So online engagement is cheaper
compared to the physical engagement. you save
money, and you can utilise that money in a dif-
ferent way” (P7, M)

Building on the perceived improvements in work-life
balance and collaboration, participants shared their ex-
periences of how digitalisation had improved MNCH
service delivery and outcomes during the pandemic and
even strengthened future health emergency prepared-
ness in the category Seeing improved service outcomes
and future preparedness through digitalisation, they
noted increased service utilisation driven by widespread
digital health messaging and education. For example,
public health information about COVID-19 was dissemi-
nated via television, SMS, and social media (e.g. TikTok),
which participants felt positively influenced community
health behaviours

“During the COVID time, health messages were
everywhere, on Tv, SMS, TikTok…it had a posi-
tive effect on people´s behaviour… they were re-
ally cautious” (P3, F)

During the pandemic, digital platforms also en-
hanced knowledge-sharing among health professionals.
Online training sessions and webinars enabled continu-
ous learning despite lockdowns, helping providers stay
updated:

“With all these online lectures and trainings, we
are getting more information, sharing knowledge
and we keep updated...” (P2, F)

Furthermore, the use of digital tools such as real-time
dashboards and mobile data collection apps allowed for
quicker, data-driven decision-making. Participants gave
examples of how these innovations enabled rapid re-
sponses to service disruptions during COVID-19 and
other health crises.

“the dashboard is for epidemic-prone dis-
eases...one of the functions was to develop guide-
lines for health workers and other players on how
to support MNCH services…we also use it to
monitor the continuity of the MNCH services
and getting regular reports, on daily basis and
for some other elements on weekly basis. so that
if we find a block, we can go in quickly and rescue
the situation....” (P2, F)

Another noted how mobile phones were used for
real-time data reporting, which improved responsive-
ness:

“Phones are used to collect data about any block-
age in the MNCH services…these data were lead-
ing in making decisions, enabling more respon-
sive and evidence-based management of MNCH
services.” (P4, F)

Participants felt that the reactivation of digital report-
ing and communication structures such as district-level
dashboards for epidemic-prone diseases, that had ex-
isted prior to the pandemic, enabled faster data collec-
tion, improved coordination, and swifter responses to
service disruptions. Originally designed for outbreak
surveillance, these dashboards were adapted to monitor
MNCH service continuity and later repurposed to man-
age other public health emergencies such as Ebola and
cholera. Their reactivation contributed to enhanced pre-
paredness for future health crises by facilitating timely
decision-making and more responsive interventions.

“We had a big influx of refugees from South Su-
dan and from Sudan, and later we got another out-
break of cholera and Ebola. The reporting struc-
tures at district levels, that we used for COVID-
19 control were revived and adopted .... and this
was done swiftly, and the cholera was contained
in one month, I think this has made the country
more ready in terms of response for future epi-
demics and pandemics and outbreaks” (P2, M)

Furthermore, Online platforms continued to be used
post-covid for training and support – for example, na-
tional capacity-building sessions for health workers were
held via Zoom, and maternal/perinatal death surveil-
lance meetings were conducted virtually on a weekly
basis.

“We now have a regular run as the maternal and
prenatal surveillance and response platform, for
national-level discussion and capacity building
for health workers. That is held on Zoom, and
across the country, we converge every Monday
and every Thursday to discuss the issues relating
to mothers and babies who have died.” (P2, M)

Sub theme 2: Recognising digitalisation as “part of the
puzzle” but not the only solution

Participants in this subtheme expressed concerns
about the obstacles that hindered the broad and effective
adoption of digital MNCH services. Their reflections
highlighted both scepticism and practical barriers, un-
derscoring that while digitalisation is a valuable tool,
it cannot fully replace traditional service delivery. In-
stead, it should be viewed as one component within a
broader strategy to sustain MNCH services, particularly
in resource-constrained settings.

Many noted that not all aspects of care could be deliv-
ered or monitored effectively online, and several faced
practical challenges in implementation. These included
limitations inherent to digital care modalities, gaps in
supervision and accountability when services went re-
mote, and significant socioeconomic barriers among
both providers and patients. Nonetheless, some par-
ticipants maintained the positive tone, highlighting that
the overall impact was still seen as positive despite the
challenges where “the benefits outweigh the risks” (P5, M)
of digitalisation.
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The first category, acknowledging the limits of digital
health care shows how Participants recognised funda-
mental limitations in digital healthcare, highlighting
significant challenges in clinical care delivery. They ex-
pressed concern that telephone-based clinical consulta-
tions, lacking in-person interaction, often cannot replace
the quality of physical examinations. For example, the
absence of hands-on assessment and non-verbal cues
such as body language and facial expressions made some
providers worry about misdiagnoses or incomplete eval-
uations. As one clinician admitted, purely online consul-
tations felt suboptimal and could never fully supplant
face-to-face care:

“they are used to and believed in being touched
by a health worker directly, speaking to health
workers face to face. So, the culture of digitalisa-
tion has worked partially…it is suboptimal for
me, I need to see their gestures, because some-
times what they are communicating verbally is
different from their body language, we need to
see them, otherwise we shall advise them wrongly
and mislead them” (P3, F)

A related concern was the difficulty of supervising
staff and ensuring accountability when many activities
moved online, captured in the category Fearing the con-
sequences of digital supervision. Because direct over-
sight was reduced, documenting and following up on
cases became harder. Participants expressed fear that
these gaps in supervision could lead to reluctance or
complacency among certain staff members.

“there´s reluctance, sometimes people don´t do
the work because they know no one will come
physically to supervise them” (P1, M)

“Digitalisation can make people lazy because they
know you cannot see them” (P4, F)

Participants identified numerous practical barriers
that limited the reach of digital MNCH initiatives, espe-
cially in resource-constrained settings. This is seen in
the category Perceiving socioeconomic barriers to dig-
ital healthcare uptake. Poor internet connectivity and
lack of electricity and literacy skills in some rural areas
meant that online services were unreliable or inacces-
sible there. Many community members did not own
smartphones or could not afford data bundles to join
video calls or access online information. Even among
health workers, not everyone was equally comfortable
with the new technology. Older staff and those in re-
mote clinics sometimes lacked the computer skills or
equipment needed to fully participate.

“The Internet is very expensive…internet con-
nectivity is a big issue here, a big challenge that
we suffer with here. We have many geographical
spaces where Internet is not fully available” (P1,
F)

“Digitalisation is very good, but it´s hard to be
adopted in the whole country…works only for
those who are educated and have access to inter-
net …some people don´t have the skills for reading
and interpreting, even the staffs need to be trained
on how to use these gadgets” (P3, F)

These socioeconomic and technological constraints
meant that certain vulnerable groups such as the poorest
families or those in very remote villages risked being
left behind by the digital transformation.

Overarching theme
Build on the previous subthemes, the experiences

of MNCH professionals in Uganda revealed a paradox,
while digitalisation offered transformative opportuni-
ties, it also exposed fundamental limitations. Digital
tools were described as both enabling and constrain-
ing, reflecting a tension between the promise of inno-
vation and the realities of implementation in resource-
constrained settings.

On the one hand, digitalisation was appreciated for
its transformative potential in enhancing work-life bal-
ance and job satisfaction, improving work efficiency, en-
abling collaboration, improving service delivery, and
strengthening preparedness for future health crises. On
the other hand, participants recognised that digitalisa-
tion was only part of the solution to the broader chal-
lenges of restoring and maintaining MNCH service de-
livery during the pandemic.

In the interviews, participants expressed caution and
concern about the practical limitations of digitalisation,
including technological barriers, supervision challenges,
and the irreplaceable value of in-person care. Concerns
were also raised about the risk of excluding vulnerable
groups due to pre-existing disparities in digital access
and literacy.

This paradox reflects a tension between the enthu-
siasm for the promises of digital innovation in MNCH
services and concerns about the practical challenges of
implementing it in resource-constrained, culturally di-
verse settings such as Uganda which is reflected in the
Theme: Experiencing Digitalisation as a Paradox: be-
tween promise and practice.

DISCUSSION
The pandemic catalysed an unprecedented expan-

sion of digital tools in healthcare (including MNCH ser-
vices) to maintain service delivery while minimising
the risk of contracting the virus [46, 47]. In Uganda,
the digitalisation of healthcare enhanced efficiency and
continuity of care, overall health system resilience both
during and after the pandemic [20]. This study adds a
nuanced understanding of how MNCH professionals in
Uganda experienced this shift, not merely as a techno-
logical advancement, but as a paradoxical process that
simultaneously enabled service continuity and exposed
systemic inequities as the results show. The insights
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from this study contribute to a growing recognition that
digital tools in healthcare, while promising, must be
critically examined through the lens of user experience,
cultural acceptability, and infrastructural readiness.

To understand the results of this study the Diffusion
of Innovations (DOI) theory was applied. DOI is an in-
terpretive framework that explains how innovations are
adopted over time within an organisation or society (48).
The framework identifies five key attributes that influ-
ence the adoption of an innovation over time, namely
relative advantage, compatibility, complexity, trialability,
and observability [48]. This framework aligns with this
study study’s aim of exploring MNCH professionals’
experiences with digital health adaptations introduced
rapidly during the COVID-19 pandemic in Uganda.

Relative advantage
Rogers defines relative advantage as the degree to

which an innovation is perceived as better than the prac-
tice it replaces [49]. Participants in this study identi-
fied substantial advantages to digitalisation including
improved work-life balance and increased productivity.
These benefits are primarily attributed to the greater
flexibility allowed by remote consultations and virtual
meetings that reduce commuting demands and thus
minimise stress among providers. The MNCH profes-
sionals reported being able to manage their time more ef-
fectively, spending more quality time with family whilst
maintaining patient care. Improving work-life balance
is crucial for workforce retention and reducing burnout
rates, factors positively correlated with higher-quality
patient care and fewer clinical errors [50]. Previous stud-
ies have shown that streamlining workflows and reduc-
ing commuting-related stress can be directly translated
into greater efficiency to deliver MNCH services despite
resource constraints and workforce shortages in Uganda
[20].

Despite these advantages, participants also identified
a number of challenges related to reduced supervision
and accountability in remote settings. Some feared that
the lack of physical oversight could lead to reluctance
among staff. This tension illustrates that the relative ad-
vantage of digitalisation is not uniformly experienced.
While digital tools can enhance productivity and work-
life balance, these benefits may be offset if remote work
leads to blurred boundaries between professional and
personal life, increasing stress and the risk of burnout,
which could negatively affect MNCH service delivery.
A policy review examining national guidelines from
Kenya, Uganda, Mozambique, and Zimbabwe during
the COVID-19 pandemic highlighted that continuous
connectivity often made it difficult for employees to fo-
cus and maintain motivation, despite the potential ef-
ficiency gains of digitalisation [48]. In the same policy
review, the absence of a structured office environment
made it difficult for some employees to stay focused and
motivated.

These findings underscore that the perceived bene-
fits of an innovation, such as flexibility and time man-

agement, depend on appropriate implementation, struc-
tured remote-work practices, and adequate support to
sustain the relative advantage in MNCH service contexts
[51].

Compatibility
Compatibility refers to the extent to which an innova-

tion aligns with the existing social values, culture, and
needs of potential adopters [49]. In this study, partici-
pants highlighted that while digitalisation offered practi-
cal benefits, it was not always culturally or socially com-
patible with established healthcare norms in Uganda.

The participants observed that both patients and
providers initially struggled with the shift to digital
tools. This was partially due to unfamiliarity with the
technology, but also the limitations of virtual consulta-
tions that often failed to capture non-verbal cues, such
as body language and facial expressions, which partic-
ipants considered essential for accurate clinical assess-
ments. These concerns were also reflected in an analysis
of early-pandemic policy guidelines in four countries, in-
cluding Uganda, where maintaining in-person services
was particularly important especially in maternal and
child health contexts, where trust and physical presence
are highly valued [51]. In addition, these findings align
with the results of a systematic literature review that
examined how sociocultural factors shape mental health
care and help-seeking behaviours in Uganda. The re-
view emphasised strong cultural preferences for face-to-
face consultations, highlighting the limitations of digital
health interventions in contexts where interpersonal in-
teraction is central to care [52]. The findings of the review
conclude that digital platforms cannot fully replace tradi-
tional healthcare interactions without considerable soci-
etal and structural adaptations, suggesting that policies
should therefore encourage a hybrid model combining
digital and face-to-face care to ensure comprehensive
and inclusive MNCH service delivery.

Beyond the patient-provider dynamics, participants
also expressed concern about how digitalisation dis-
rupted traditional norms of supervision and accountabil-
ity. The shift to remote work reduced direct oversight,
leading to fears that some staff might become compla-
cent or disengaged. Similar results can be found in a
qualitative study exploring the effective use of technol-
ogy in clinical supervision within mental health and
allied health settings in Australia [53]. In this context,
while digital tools were seen as being able to enhance
access to supervision, especially in rural or remote areas,
there was also the risk of reduced accountability, and
superficial engagement if not carefully structured.

Complexity
Complexity refers to how difficult an innovation is

to understand and use [49]. While participants acknowl-
edged the clear advantages of digital tools in healthcare
amid the pandemic, they emphasised that its adoption
was hindered by infrastructural barriers. These included
poor internet connectivity, unstable electricity, and the
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high cost of data in some Ugandan regions, particularly
in remote or resource-poor regions. Such limitations
frequently hampered the effectiveness of telemedicine,
online training, and digital coordination efforts.

These limitations are also mentioned in a system-
atic review of qualitative research into Uganda’s digi-
tal health response during COVID-19 [20]. The study
similarly identified infrastructural challenges, such as
limited internet access and unreliable electricity as criti-
cal barriers to the adoption of digital tools in healthcare
in Uganda [48]. Both studies asserted that despite the
recognised potential of digital tools, persistent structural
limitations significantly constrain their reach and impact,
especially in underserved communities.

Participants also noted that digital literacy varied
widely among healthcare providers. Participants per-
ceived that older staff and those working in rural clinics
often lacked the skills or confidence to engage with dig-
ital platforms, findings that aligns with Ndejjo et al.’s
findings in their systematic review about Uganda’s digi-
talisation during the pandemic, which emphasised the
need for digital capacity-building among health workers
as a prerequisite for successful technology adoption [20].

Further, these findings are supported by results from
a rapid review that examined how telemedicine was
used across sub-Saharan Africa during the pandemic,
which identified infrastructure and digital skills as ma-
jor obstacles to equitable digital health implementation
[54]. They also reflect the broader digital divide reported
across the region, where low digital literacy and limited
smartphone access continue to restrict the reach and
impact of digital health innovations [48].

Overall, this duality created a tension between
the promise of digitalisation and the reality on the
ground. These perceptions were documented in a global
mixed-methods study on maternal care during COVID-
19, which highlighted telemedicine as a double-edged
sword [55], it underscores that digital health’s effective-
ness in MNCH contexts is highly context dependent.
Crucial prerequisites, such as reliable internet access,
stable electricity, affordable digital devices, and suffi-
cient digital literacy, are often unavailable in resource-
limited rural settings. If digital health initiatives do not
proactively ensure inclusivity, they risk excluding pop-
ulations most in need, exacerbating existing healthcare
disparities [20, 54]. Consequently, digital health strate-
gies should aim explicitly address and mitigate barriers
to equitable access, ensuring technology-driven health-
care solutions benefit all populations.

Observability
Observability refers to the extent to which the ben-

efits of an innovation are visible and demonstrable to
others [49]. In this study, MNCH professionals clearly
observed the positive outcomes of digitalisation dur-
ing the pandemic. Participants described how digital
tools enhanced work efficiency and team collaboration
by streamlining communication and reducing logistical
burdens. Platforms such as Zoom enabled rapid, effi-

cient information sharing and facilitated more inclusive
decision-making across different levels of the health sys-
tem. This shift toward bottom-up engagement of local
health actors was seen as a significant improvement in re-
sponsiveness and adaptability in service delivery. These
visible benefits align with findings from a qualitative
case study in the Netherlands, examining online demo-
cratic participation and its implications for inclusivity in
citizen engagement demonstrate digital tools’ capability
to decentralise decision-making processes and include
diverse inputs, especially when traditional approaches
were unsuitable during the pandemic [56]. In both con-
texts, the observable impact of digitalisation reinforced
its perceived value and encouraged continued use.

Moreover, MNCH professionals perceived digitalisa-
tion as enhancing service quality and promoting proac-
tive health-seeking behaviours among patients. This
improvement was attributed to the use of diverse on-
line channels (such as written content, infographics,
and videos) that addressed various preferences and
targeted different segments within the Ugandan com-
munity. thereby positively influencing health-seeking
behaviours and overall health outcomes. This in turn
lead to better adherence to recommended care practices,
early identification of risks and timely intervention. Par-
ticipants further expressed optimism about prepared-
ness for future public health emergencies, aligning with
findings from a mixed-methods study examining the
role of digital technologies in Uganda’s COVID-19 re-
sponse [20], the study highlighted how digital tools sup-
ported essential health services in general amid the pan-
demic, including risk communication and public health
messaging, which contributed to improved community
awareness and service uptake highlighting technology
adoption as pivotal for health system resilience in low-
resource settings.

Trialability
Trialability refers to the degree to which an innova-

tion can be tested on a limited basis before full-scale
implementation [49]. In this study, MNCH profession-
als did not describe a phased or experimental rollout of
digital tools in MNCH services. Instead, the COVID-19
pandemic created a context in which digitalisation was
implemented rapidly and broadly, leaving little to no
room for gradual testing.

Participants described how digital tools were intro-
duced suddenly and with limited support. Many felt
uncomfortable and unfamiliar with the new systems in
the beginning, especially due to the lack of pre-training
and infrastructural constraints, particularly in rural ar-
eas. This lack of trialability contributed to implemen-
tation challenges and uneven MNCH services uptake,
especially in areas with limited digital literacy and in-
frastructure.

This mirrors the challenges identified in a WHO re-
port, which found that health workers frequently faced
pressure to adopt digital tools without adequate time,
training, or resources to evaluate their usefulness, par-
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ticularly during periods of rapid health system transfor-
mation [57].

The findings of this study highlight the importance
of building trialability into future digital tools in health-
care strategies, ensuring that innovations can be tested,
refined, and scaled in ways that are responsive to local
contexts and capacities. By doing so, digital tools in
healthcare will not only be effective but also equitable
and sustainable across diverse healthcare settings.

The Diffusion of innovations theory was used in this
study to interpret how MNCH professionals in Uganda
experienced the Great Acceleration of digital tools in
MNCH services during the COVID-19 pandemic. Dif-
fusion of innovations provides a framework for under-
standing how new technologies are adopted, focusing
on five key attributes: relative advantage, compatibility,
complexity, trialability, and observability. This frame-
work is especially relevant in crisis contexts, where inno-
vations are introduced quickly and unevenly. By map-
ping participants’ views onto these dimensions, we were
able to interpret how digitalisation was experienced as
both enabling and limiting, depending on contextual
factors. The results show that while digital tools were
widely appreciated for improving efficiency, flexibility,
and preparedness, their adoption was constrained by in-
frastructural, cultural, and supervisory limitations. This
highlights the need for context-sensitive implementa-
tion strategies to ensure equitable and sustainable dig-
ital health innovations in low-resource settings. Thus,
DOI helped structure the analysis and offered insights
into the conditions that may support successful inte-
gration of digital innovations into MNCH services in
Uganda. Moreover, while these findings are grounded
in the Ugandan context, the use of DOI may support
transferability to similar low-resource settings where
digital health innovations are being introduced under
crisis conditions.

Methodological considerations
This study was conducted as part of the first author’s

master thesis work and was supervised by the last au-
thor. It used qualitative content analysis to explore the
experiences and perceptions of MNCH professionals
regarding digital health adaptations in MNCH service
delivery during the COVID-19 pandemic in Uganda.

Having homogenous participant group was both ad-
vantageous for this qualitative study as it allowed for
in-depth exploration of participants’ experiences and
facilitated achieving sufficient information power with
less sample size. However, it was also disadvantageous,
as a more diverse and larger sample might have pro-
vided additional varied experiences and enriched the
findings.

All interviews were conducted in English, which
was not the first language of either the interviewer or
the interviewees. The decision to conduct interviews
in English without interpreters was deliberate to avoid
potential distortions or inaccuracies associated with in-

terpretation [58]. However, while it is possible that
some participants may have been more comfortable ex-
pressing certain experiences in their native language, we
consider it unlikely that this substantially affected the
data. All participants were proficient in English, having
completed advanced qualifications in SRHR through
English-language programmes, and they conduct their
daily professional work in English.

The inclusion of MNCH professionals from different
sectors allows this study to represent a range of experi-
ences of digital tools during the Covid-19 response in
Uganda. Although all interviews were conducted in
Kampala, some participants were based in rural areas
and were interviewed during their temporary stay in the
capital. This added valuable perspectives from both ur-
ban and rural contexts. The use of face-to-face interviews
strengthened rapport. Trustworthiness was enhanced
through regular peer-debriefing, reflexive journaling,
and meticulous documentation of the entire protocol
and analytic process, supporting credibility, depend-
ability and confirmability. Encouraging diverse MNCH
professionals to provide rich, contextualised accounts
further supported the transferability of the findings to
other settings.

Future research would benefit from broader geo-
graphic sampling, multilingual data collection, and a
larger, more varied cohort to capture a more compre-
hensive picture of digital health implementation across
Uganda.

Opportunities and challenges
The findings highlight a paradoxical experience of

digitalisation in MNCH service delivery in Uganda.
While digital tools supported work–life balance, im-
proved efficiency, and strengthened collaboration
among health professionals, Oand facilitated faster data
collection and preparedness for future health crises, per-
sistent barriers limited their full potential. Poor con-
nectivity, high data costs, and limited digital literacy
constrained the effectiveness of digital solutions, and
overreliance on digitalisation risked excluding vulnera-
ble populations and undermining the quality of care.

CONCLUSIONS
This study highlights the dual nature of digitalisa-

tion in Uganda’s MNCH services that occurred during
the COVID-19 pandemic as experienced by MNCH pro-
fessionals. the findings shows that digital services were
seen as a catalyst for enhanced work–life balance, effi-
ciency, collaboration and service continuity. These bene-
fits suggest that, when thoughtfully integrated, digitali-
sation can strengthen provider well-being and enhance
system responsiveness. at the same time, participants
also highlighted barriers such as unreliable connectivity,
high data costs, limited digital literacy, and the irreplace-
able value of in-person clinical assessments.

These challenges imply that sole reliance on digitali-
sation can be a potential source of new inequities and
practical challenges affect the care quality.
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These findings recommend that future strategies
could consider hybrid care models that integrate digi-
tal and face-to-face services, explore ways to improve
affordable connectivity, and strengthen digital literacy
among health workers and communities. Equity con-
siderations must be embedded into the design of digital
health interventions to ensure inclusive adoption and
avoid reinforcing existing disparities.
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ABSTRACT IN SPANISH

“Entre la promesa y la práctica”: Experiencias de los profesionales de salud materna, neonatal
e infantil sobre las adaptaciones de los servicios digitales en Uganda durante la pandemia del
COVID-19

Introducción: La pandemia del COVID-19 interrumpió de forma severa los servicios de salud materna,
neonatal e infantil (SMNI) en Uganda. Como respuesta, las herramientas de salud digital se adoptaron
rápidamente como una de las estrategias para restablecer la prestación de servicios. Sin embargo,
las experiencias de los profesionales de SMNI que implementaron estas adaptaciones siguen poco
exploradas. Este estudio tuvo como objetivo analizar cómo los profesionales de SMNI en Uganda
vivieron las adaptaciones digitales implementadas para restablecer los servicios durante la pandemia.
Métodos: Este estudio cualitativo incluyó siete entrevistas en profundidad con profesionales de SMNI
en Kampala, Uganda. Los participantes fueron seleccionados intencionalmente según su participación
directa en las adaptaciones de salud digital durante la pandemia. Los datos se analizaron mediante
análisis de contenido cualitativo para explorar tanto significados manifiestos como latentes en las
experiencias de los participantes.
Resultados: Surgió un tema general: experimentar la digitalización como una paradoja entre la
promesa y la práctica. Este tema estuvo respaldado por dos subtemas: reconocer los beneficios multi-
dimensionales de la digitalización y entender la digitalización como solo “una parte del rompecabezas”,
además de seis categorías. Los resultados muestran que, si bien las herramientas digitales mejoraron
el equilibrio entre vida laboral y personal, la colaboración y la continuidad de los servicios, también
evidenciaron barreras socioeconómicas y de infraestructura, especialmente en entornos rurales y de
bajos ingresos.
Conclusiones: Las innovaciones en salud digital ofrecen un apoyo valioso para la prestación de
servicios de SMNI durante emergencias de salud pública. No obstante, su efectividad está limitada
por inequidades estructurales y exclusión digital. Esto resalta la necesidad de estrategias sensi-
bles al contexto que equilibren la innovación tecnológica con las realidades estructurales y clínicas
persistentes.

Palabras clave: Salud digital, materna, neonatal, infantil, COVID-19, cualitativo, Uganda.
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