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Abstract

Background The COVID-19 pandemic and response severely impacted people living with non-communicable
diseases (PLWNCDs) globally. It exacerbated pre-existing health inequalities, severely disrupted access to care,

and worsened clinical outcomes for PLWNCDs, who were at higher risk of morbidity and mortality from the virus. The
pandemic’s effects were likely magnified in humanitarian settings, where there were pre-existing gaps in continuity
of care for non-communicable diseases (NCDs). We sought to explore factors affecting implementation of NCD care
in crisis settings during the COVID-19 pandemic and the adaptations made to support implementation.

Methods Guided by the Consolidated Framework for Implementation Research, we undertook an online survey
of 98 humanitarian actors from multiple regions and organization types (March-July 2021), followed by in-depth
interviews with 13 purposively selected survey respondents (October-December 2021). Survey data were analysed
using descriptive statistics, while interview data were analysed thematically, using both deductive and inductive
approaches.

Results Initially, humanitarian actors faced challenges influenced by external actors' priorities, such as de-prior-
itisation of NCD care by governments, travel restrictions and supply chain interruptions. With each infection wave
and lockdown, humanitarian actors were better able to adapt and maintain NCD services. The availability of COVID-
19 vaccines was a positive turning point, especially for the risk management of people with NCDs and protection
of health workers. Key findings include that, despite pre-existing challenges, humanitarian actors largely contin-
ued NCD services during the crisis. Enabling factors that supported continuity of NCD services included the ability
to quickly pivot to remote means of communication with PLWNCDs, flexibility in medicine dispensing, and success-
ful advocacy to prioritize NCD management within health systems. Key lessons learned included the importance
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workers/volunteer networks.

Disaster, Service delivery

of partnerships and cooperation with other health actors, and the mobilisation or repurposing of community health

Conclusions The COVID-19 experience should prompt national and global health stakeholders to strengthen inclu-
sion of NCDs in emergency preparedness, response, and resilience planning. Key lessons were learned around remote
care provision, including adapting to NCD severity, integrating community health workers, providing context-adapted
patient information, combating misinformation, and strengthening cross-sectoral partnerships.
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Background

The SARS-2 Coronavirus (COVID-19) pandemic caused
unprecedented challenges worldwide, testing healthcare
systems across continents, affecting populations’ health
and wellbeing, and highlighting global and national ineq-
uities [1, 2]. COVID-19 was more likely to cause severe
infection and death in people who were older (75 years
and above), immunocompromised or living with non-
communicable disease (NCD) [1, 3]. As early as May
2020, NCDs and COVID-19 were cast as twin epidem-
ics and later as a “syndemic” They acted synergistically
on morbidity and mortality, and shared a common set of
underlying risk factors, including socio-economic depri-
vation, obesity, older age, and ethnicity [4]. As COVID-19
deaths reached one million worldwide, and the key roles
of social inequity and failed political leadership were
recognised, there was growing acknowledgement that
tackling NCDs would be a “prerequisite for successful
containment” of COVID-19 [5]. This required a broader
syndemic approach, encompassing housing, education,
employment, health, and the environmental sectors.

For decades before the pandemic, NCDs, notably car-
diovascular diseases, cancers, diabetes, and chronic res-
piratory diseases, were the leading causes of mortality
globally. They are responsible for 41 million deaths each
year, equating to 75% of total global deaths [6]. People liv-
ing in low and middle-income countries (LMICs), where
the majority (70%) of global NCD deaths occur, are dis-
proportionally affected by premature NCD mortality
(i.e., deaths occurring before the age of 70) [6]. For best
outcomes, people living with NCDs (PLWNCDs) require
functioning health systems to deliver a continuum of
care. This includes early detection through screening and
diagnosis; accessible and continuous care and medica-
tions; and supported self-care and education, as well as
context-adapted healthy eating and exercise opportuni-
ties [7, 8].

In parallel, more people than ever are affected by
humanitarian crises, which have become more complex
and prolonged [7-9]. Conflict, violence, and socio-eco-
nomic inequity drive most of these crises, and many are
now compounded by climate change. In 2021, COVID-19

overlaid other pre-existing and emerging crisis risks, as
humanitarian needs remained at historically high levels.
An estimated 306 million people were in need in 2021,
90.4 million more than in 2019, before the COVID-19
pandemic hit [10, 11].

Humanitarian emergencies disrupt care for NCDs,
through destruction of health infrastructure and supply
chains, and by reducing access to care. The continuum
from diagnosis and screening services, to medical con-
sultation, provision of regular medicines and equipment,
and referral pathways may all be affected. Limited evi-
dence also shows that the rates of acute exacerbations,
including heart attacks, strokes, asthma attacks, and
amputations are increased by stress, and are higher both
during emergencies and in their immediate aftermath [7,
8]. Recent World Health Assembly resolutions and the
World Health Organization (WHO) NCD Global Action
Plan 2013-2030 underlined the importance of ensuring
that refugees and internally displaced people can access
care for NCDs [12]. However, until recently, NCDs have
not been afforded the same priority as other important
health concerns during acute crises, and have often been
insufficiently integrated into emergency preparedness
and response [13].

Refugees and other displaced people and those with
limited health care access—as well as PLWNCDs—were
considered “high burden” populations affected by the
pandemic and its response [14]. Many national response
policies to manage COVID-19 infections directly caused
disruptions of NCD services along the continuum of
care [15, 16]. A WHO survey conducted from May to
July 2020 indicated that about 75% of global NCD ser-
vices were disrupted in the early days of the pandemic,
with low (65%) and lower- middle income (49%) coun-
tries most affected [17]. In the initial months of the
pandemic in 2020, NCD care was commonly disrupted
because of the urgent diversion of health care resources
towards the COVID-19 response, government-imposed
travel restrictions, advice to high-risk people to isolate,
and people’s understandable fear of attending health
facilities [17-20]. Data from high- and middle-income
countries demonstrate the consequences of foregone or
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delayed NCD-related healthcare seeking. These include
poorer rates of diabetes diagnosis, control and up-titra-
tion of medications, and poorer CVD outcomes due to
decreased access to care [21-24]. Reduced facility attend-
ance or admission for acute NCD complications, such as
heart attacks, often increase out-of-hospital deaths, and
worsen long-term complications, including functional
impairments and disability [20].

Some humanitarian actors have signalled their ability
to continue NCD services with minimal disruptions dur-
ing the peak of the COVID-19 pandemic [25], an ability
that was not demonstrated even in stable high- and mid-
dle-income settings in the early phases of the response
[18]. However, we know little about how COVID-19 dis-
rupted NCD services in crisis settings more broadly, how
actors adapted, and what factors enabled or hindered
them to do so.

Though the peak of the COVID-19 pandemic is behind
us, it is important that we learn lessons from this expe-
rience that may shape future NCD services and policies.
Given the likelihood of another pandemic, and the fact
that the climate crisis will cause more extreme weather
events and compound the vulnerabilities that lead to
conflict, WHO and other actors are placing greater
emphasis on health system preparedness, response, and
resilience. Therefore, factors affecting continuity of care
for NCDs and successful adaptations to care delivery in
the context of COVID-19 are important for preparing for
future health service disruptions, for ongoing crises, and
where marginalised or vulnerable communities have lim-
ited access to care [26]. Accordingly, we sought to explore
factors affecting implementation of NCD care in crisis
settings during the COVID-19 pandemic in LMICs, and
the adaptations made to support implementation.

Methods

Study team and setting

The Centre for Global Chronic Conditions, in collabora-
tion with the Health in Humanitarian Crises Centre, from
the London School of Hygiene and Tropical Medicine
(LSHTM), led the study in partnership with the Global
Alliance for Chronic Disease (GACD) Humanitarian Cri-
ses Working Group. The research design was guided by
an advisory committee of experts from key humanitar-
ian organisations and agencies [WHO, United Nations
High Commission for Refugees (UNHCR), International
Committee of the Red Cross, Médecins sans Frontieres,
and International Rescue Committee] who work on
global policies and programmes delivering NCD care in
humanitarian settings. This was a global study, target-
ing humanitarian actors in all geographical settings, who
were involved in direct delivery of NCD care during the
COVID-19 pandemic.
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Study design

The study used a newly developed online survey in Eng-
lish (Additional file 1) targeting humanitarian actors, fol-
lowed by individual interviews (Additional file 2) with
selected participants. We focussed on the delivery of
care for hypertension, type-1 and type-2 diabetes (“DM/
HTN’, implying care for either or all conditions) as these
are the most common NCD types currently addressed by
humanitarian organisations [13, 27]. These conditions are
also established tracer conditions, used in the healthcare
quality assessment literature to assess health system or
service performance [28-30]. These example conditions
tend to be well defined, prevalent, relatively easy to diag-
nose, and have effective, available treatments.

Conceptual framework and definitions

We used an implementation science framework, the
Consolidated Framework for Implementation Research
(CFIR - Fig. 1) to inform the design and analysis of the
survey and interviews [31, 32]. CFIR is a practical frame-
work, which provides a list of constructs, organised
within domains, that are believed to influence imple-
mentation, either positively or negatively. It is intended
to help guide the systematic assessment of potential bar-
riers and facilitators and, thus, tailor implementation
strategies and adaptations, and/or to explain outcomes.
The five major domains of the framework — 1) interven-
tion characteristics, 2) outer setting, 3) inner setting, 4)
characteristics of individuals, and 5) process — provided a
means to synthesise diverse interventions or adaptations
in various contexts in response to a global pandemic.

For this study, we conceptualised the “intervention” as
maintaining access to NCD care while responding to the
health risks of the COVID-19 pandemic. “Maintaining
access to care” was defined as the continued provision
of care to the target population at a minimum accept-
able level, compared to the baseline (e.g., before the
pandemic), so that the services were available (i.e., with
adequate human resources, equipment — including drugs
— to safely deliver quality services), physically accessi-
ble and affordable, and utilised by the target population.
NCD care refers to primary health care level activities
for people with hypertension and/or diabetes that we
propose are essential to maintain during the COVID-19
pandemic.

Data collection

The online survey (Additional file 1) was designed by
the LSHTM team, guided by the CFIR framework con-
structs, reviewed by the advisory committee, and piloted.
Questions focussed on the delivery of a specific pro-
gramme/project, focussing on the characteristics of pre-
pandemic NCD services, adaptations made in response
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Fig. 1 The Consolidated Framework for Implementation Research framework (2009), Source: [31, 32]

to the pandemic, individual and inner and outer set-
ting challenges or facilitators, and decision making. We
defined the components of NCD services as: medical
consultation, disease monitoring, PLWNCDs’ education
and support services, and primary prevention and com-
munity screening. The survey was hosted on the BOS
Online Survey tool ©. A survey link was shared with all
participants via email, and the survey included screening
questions to restrict participation to people with relevant
profiles. It was launched in March 2021 and closed in
June 2021.

For the in-depth interviews, a structured topic guide
(Additional file 2) was used to direct the flow of conversa-
tion, and ensure coherence of discussions with the study’s
aims and survey. To facilitate rapid data collection, a
team of four female interviewers with a public health
background (CS, AC, JS, RI) was trained by EA. Each
interviewer invited two to four participants and under-
took between one and three interviews. From October
to December 2021, thirty participants were contacted by
email, of whom 13 took part in an interview. Interviewers
probed the participants with follow-up questions based
on their unique responses, and at the interviewer’s dis-
cretion. Interviews took place from November to 2021
to January 2022, and lasted between 45-60 min. They

were conducted online, over the phone, or via Skype or
Zoom audio-conferencing platforms. Interviews were
conducted in English and were digitally audio-recorded,
and transcribed for analysis using MS Word and Excel.
Written, informed consent, was transmitted via e-mail.
Weekly meetings were held with the study team to
debrief on interviews, discuss initial findings and itera-
tively adapt the topic guide.

Participant sampling

Project managers or medical staff directly involved
in NCD care delivery at project/programme level in
humanitarian settings during the COVID-19 pandemic
were eligible for the online survey. Programming pro-
fessionals are directly involved in the implementation of
NCD programmes and service delivery, and their tacit
working knowledge and experience provide invaluable
insights into how the COVID-19 pandemic and policies
affected NCD programmes, as well as how adaptations
were formulated, coordinated, and implemented during
this crisis. Using our existing GACD, LSHTM, and advi-
sory committee networks, our partners emailed a con-
venience sample of their contacts who fit the sampling
criteria, sharing information on the study, and inviting
them to fill in the online survey. Snowball sampling of the
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respondents’ contacts was used to extend the sampling
frame.

A sub-set of survey participants was invited to partici-
pate in in-depth interviews, six months after the survey
was administered. The interview cohort was purposively
selected to represent voices of participants in a range of
roles in NCD programmes, from different organisation
types that employed different types of adaptations, across
different global regions. With input from the advisory
committee, the study team defined the following selec-
tion criteria to identify follow-up interview participants:
1) geographical spread, 2) range of adaptations/ adjust-
ments, 3) range of organizations, and 4) range of posi-
tions/ roles in NCD care delivery.

Data analysis

Descriptive tabulation of quantitative survey responses
was undertaken using the Stata statistical software pack-
age [33]. The survey was conducted as a rapid response to
the initial phase of the pandemic, and early findings were
shared with the advisory committee.

Qualitative data from a) survey free text responses, and
from b) interview transcripts, were analysed jointly, using
a combination of Framework Analysis (deductive coding)
and inductive open coding approaches [34]. The Frame-
work Method provides clear steps to follow and produces
highly structured outputs of summarised data. It is there-
fore useful where multiple researchers are working on a
project, particularly in multi-disciplinary research teams
where not all members have experience of qualitative
data analysis. First, an a priori coding template using MS
Excel was developed by EA based on the CFIR framework
(Fig. 1) to guide the deductive coding process (performed
by OH, AC, CS). A separate data-driven inductive coding
exercise was conducted by EA and LV. Repeated review
and the complimentary coding approaches enriched the
research team’s interpretive and analytic understanding
of the data. The qualitative data is presented as recon-
structed narratives using both a descriptive and interpre-
tive stance, by themes, and with direct quotes from the
participants.

Results

The survey received 98 responses, from 38 differ-
ent organisations, operating in 21 different countries.
Most survey respondents were working in South-East
Asia, Africa, and the Eastern Mediterranean (34%,
33% and 28% respectively), and their programmes
were based in protracted conflict areas (32%), and
targeted refugees (83%), although 60% targeted
mixed populations [i.e., a mix of refugees, internally
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Table 1 NCD programme characteristics among survey
respondents (n=98)

NCD Programme Characteristics Frequency Percentage

Region

Africa 33 33
Eastern Mediterranean 28 28
Americas 1 1
Europe 1 1
South-East Asia 34 34

Western Pacific 1 1

Humanitarian context

Natural disaster 5 5
Acute conflict 12 12
Protracted conflict 32 32
Public health emergency 24 24
Don't know 1 1
Other 2 3
Programme target population

Refugees 81 82
Internally displaced population 13 13
Returnees 13 13
Host population 54 55
Other 9 9
Mixed population (more than one popula- 60 61
tion)

Programme location

Urban/peri-urban 35 35
Rural 32 32
Camp 71 72
Non-camp 20 20
Other 2 2

Mixed location (more than one location) 40 40

displaced populations (IDPs), and/or host popula-
tions]. Most programmes were in camp settings (70%),
and provided DM/HTN care integrated within gen-
eral primary health care (63%) or with other NCDs
(including cardiovascular disease and mental health
care) (26%). Table 1 outlines the characteristics of the
survey respondents and the NCD programmes they
were involved in.

Interviews were conducted with 13 of these survey
respondents. Table 2 outlines the interview participants’
characteristics.

Findings from both the survey and interviews are
reported below, following the CFIR implementation
framework constructs (intervention characteristics, pro-
cess, outer setting, inner setting, and characteristics of
individuals) and subconstructs, which are highlighted in
italics. As mentioned, we defined the “intervention” as
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Table 2 Interview participant and NCD programme characteristics (n=13)

Item Characteristics Number of interviewees
Region Middle East and North Africa (Syria, Irag, Lebanon, Jordan)
Sub-Saharan Africa (Rwanda, Uganda, Kenya)
Asia (Bangladesh and Thailand)
Location Camp settlement

Urban/Peri-urban (and rural)

Rural non-camp
Target population

Host population

Both

Unknown
Interviewee role Clinician
Team Lead

Other (Executive, Community Health Worker, Research)

Refugee population

w vt Lt = 1= U1 = N 00 W U1 W;

maintaining continuity of NCD services, while mitigating
the threat of COVID-19.

Intervention characteristics

Before the pandemic, medical consultation was provided
by generalist doctors in 90% of respondents’ NCD pro-
grammes; specialist doctors, nurses, and lay- or com-
munity-based health workers/volunteers were involved
in 27%, 41% and 43% of respondent’s programmes,
respectively. Consultations were done individually and
face-to-face in most (98%) cases. Groups were utilised
for consultation and monitoring, but mainly for educa-
tion and prevention/screening activities. Most medical
consultations were delivered in a primary care centre or
health posts (89%), fewer in secondary or tertiary level
hospitals (36%), and services included home visits in 25%
and mobile clinics in 15% of cases.

During the pandemic response, more than half of the
NCD service components provided before the pandemic
were partially or fully maintained, including medical con-
sultation (94%), disease monitoring (90%), PLWNCDs’
education and support (88%) and primary prevention
and community screening services (61%). As might be
expected, face-to-face individual services declined, with
more than 50% of these services reduced during the pan-
demic, and medical consultation via home visits were cut
by half. More detail on the characteristics of NCD service
components before and during the pandemic are avail-
able in Additional file 3.

Organisations’ implementation processes varied as
they experienced different organisational (inner set-
ting) and contextual (outer setting) barriers and facilita-
tors. Services were adapted iteratively as the pandemic
progressed. For example, survey respondents reported
outer setting factors that hampered continuity of service

delivery, including poor mobile phone coverage (28%),
smartphone availability (35%) and internet connectivity
(35%). PLWNCD:s faced challenges in managing their dis-
ease, especially financially (49%) and mentally (42%).

The key CFIR intervention constructs that were gener-
ated from interview and survey free text data were source,
evidence strength and quality, adaptability, and cost. At
the onset of the pandemic, national policies immediately
targeted infection prevention and control (IPC) to limit
the pandemic’s spread, introducing movement restric-
tions, and diverting health system policy and resources
to the pandemic response. In the early days, interviewees
reported initial uncertainty in how to respond to these
policies.

The decision to prioritise PLWNCDs and the specific
adaptations made to service delivery were perceived as
coming strongly from within individual organisations,
with recommendations coming from WHO/UNHCR,
rather than from national governments. The latter were
largely perceived as having “forgotten” PLWNCDs in
their initial pandemic response plans. The source of IPC
guidance, training and equipment was perceived to be
national governments, Ministries of Health, and inter-
national actors, such as the WHO and UNHCR. The UN
sources were considered trustworthy and of good qual-
ity, filling essential gaps when information or action was
lagging from national resources. The cost of maintain-
ing NCD care was mainly spoken of in terms of the cost
and diversion of funds into IPC measures, and the fact
that pandemic-related inflation increased costs for gov-
ernments, organisations, and PLWNCDs, for example,
significantly increasing transportation costs. The CFIR
constructs complexity, trialability and relative advan-
tage versus other interventions did not feature strongly in
the data. There were many unknowns at the beginning of
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the pandemic response, and there was acknowledgement
that organisations did not have time to trial interventions
but, instead, needed to act quickly.

Process

In most settings, the process of maintaining NCD care
could be summarised as involving the following key
components: a) the introduction or enhancement of
IPC measures; b) prioritisation of PLWNCDs and main-
tenance of clinical contact, including through remote
means; ¢) maintenance of medication and equipment
supplies; d) maintenance or adaptation of the health
workforce; e) information sharing between organisations
and with PLWNCDs, and countering misinformation;
and iteratively adapting these approaches as the pan-
demic evolved:

“Adaptations done in NCD service delivery were
aimed to address the safety of NCD patients from
COVID-19, considering their susceptibility to mor-
tality due to COVID-19, also safety of health care
staff, from community level to health facility level”
[IDO1]

The CFIR constructs planning, engaging, executing,
and reviewing were discussed in interviews and survey
free text responses. Evaluating was less prominent in the
data, given that data were collected relatively early in the
pandemic response, and programmes did not have time
to formally evaluate their response strategies. However,
respondents reported anecdotally that their interventions
were successful.

The WHO Health Sector Cluster System or UNHCR-
coordination systems, which are used to coordinate
multiple agencies during emergency responses, were
instrumental in planning and executing the pandemic
response in places where it was already established. For
example, in these settings, collaboration and information
sharing occurred early in the pandemic. Decisions on
how to respond were generally made by the organisation’s
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management, although one interviewee described close
engagement of clinical staff in an iterative decision-mak-
ing process:

“..clinic staff, budget staff and ... coordination, all
three ... were working together to come up with these
recommendations of how to overcome the challenges
at the clinic level. So, I think the recommendations
came mostly from the clinic staff ...but it was a col-
lective decision. [ID31]

Infection prevention and control

Interview participants described rapidly introducing
COVID-19 risk mitigation measures, including IPC pro-
tocols, such as the use of personal protective equipment
(PPE), hand hygiene, and social distancing, and training
on the clinical management of COVID-19. A number of
participants noted there were supply delays in some cir-
cumstances. Where organisations initially suspended
DM/HTN services, shortages in PPE (14%) was the most
commonly reported reason. Masks and PPE were intro-
duced as soon as supplies were available and were often
provided by international non-governmental organisa-
tions (NGOs) and United Nations (UN) organisations,
who stepped in when national supply chains were inad-
equate or too slow.

Prioritisation of people with NCDs

Respondents consistently reported that their organisa-
tions, unlike many national governments, recognised the
increased risk PLWNCDS faced, and the need to priori-
tise their continuity of care. Organisations took varying
approaches to social distancing to protect and prioritise
PLWNCD and staff. For example, in some contexts, out-
door waiting areas were created, and temperature checks
and triage of PLWNCDs were introduced. PLWNCDs
were often separated from other primary care patients.
In many, although not all, cases, only PLWNCDs with
severe or uncontrolled conditions continued to be seen
at facilities, by appointment only, while those with stable

Table 3 Change in NCD programme components' delivery during pandemic

Service Medical consultation (%) Disease monitoring (%) PLWNCDs education/ Primary prevention/
support services (%) community screening (%)

Unchanged 33 46 35 22

Adapted 55 37 38 48

Suspended temporarily (and 0 8 11 7

unchanged when resumed)

Suspended temporarily (and 12 10 14 16

adapted when resumed)

Completely stopped 0 0 2 6
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conditions were advised to remain at home. In a minority
of cases, facility-based consultations were maintained for
all PLWNCDs, while group-based activities were adapted
(Additional file 3).

Maintaining NCD consultations

Table 3 outlines the survey response on the change or
termination of NCD programmes implemented by the
respondents’ organisations. Medical consultations were
largely maintained or immediately adapted — only 12%
of respondents reported initially suspending and then
resuming them in an adapted format. The major reasons
reported for suspending consultations were government-
mandated movement restrictions (33%) and PLWNCDs’
fear of face-to-face attendance (24%). These factors
also reduced the numbers of consultations in the initial
months.

Other NCD programme components were also
adapted, either immediately or after a period of brief
suspension. In most cases, disease monitoring contin-
ued unchanged (46%), and the remainder of programmes
simplified or reduced monitoring frequency. The few ser-
vice components that were completely stopped without
resumption tended to be at the community level (2% of
education and support services, and 6% of primary pre-
vention and community screening services) or involving
group-based activities or mobile units (Table 3 and Addi-
tional file 3).

Reducing facility-based contact

Adaptations were introduced to maintain contact when
PLWNCDs could not attend facilities. Face-to-face con-
sultations were either dropped entirely (reducing from
93 to 39%) or decreased in frequency (73%). The prin-
ciple means used to maintain contact with PLWNCDs
remotely were via community health workers or volun-
teers (CHW), and via use of telemedicine.

CHWs were involved in some aspect of NCD service
provision, mainly in education and support and/or NCD
prevention and screening activities (Additional file 3).
They played a role in medical and in disease monitoring
in about one fifth and one third of cases, respectively.
In response to the pandemic, one fifth of respondents
(21%) reported additional task sharing to community-
based staff. Their role was expanded to include educa-
tion around COVID-19, IPC, and vaccination, active
follow up of PLWNCDs, home-based clinical and adher-
ence monitoring, and liaison with clinicians, supporting
remote management of PLWNCDs. Interview partici-
pants from diverse settings highlighted the key role that
CHWs played in reaching the community and gaining
real-time insights on community needs, disseminating
information, and gaining community trust.
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In parallel, however, participants emphasised the need
for adequate and regularly updated training, communica-
tion pathways, and support for CHWs:

“We ensured CHWSs (were) kept on their toes in
terms of trainings and refresher, information on
COVID and NCD and management of NCD within
the COVID-19 pandemic. Two, we ensured that
CHWs also (were) giving (clinical) information back
...Its also very important to have (a) communica-
tion system where CHWs can ... share information
directly to you and ... tell you the situation in the
community.... [ID26]

Prior to the pandemic, the survey findings suggest
that telemedicine via mobile or landline telephone,
WhatsApp, or video consultation, was utilized by a very
small proportion of our study respondents’ organisa-
tions (Additional file 3). The survey results also indicate a
higher use of telephones during the pandemic to provide
medical consultations, disease monitoring, education and
support services, and primary prevention and screening.
For example, 2% of respondents reported their organisa-
tions using telephone consultations pre-pandemic, which
increased to 23% during the pandemic (Fig. 2).

Access to and use of blood pressure and blood sugar
monitors was variable. Similarly, access to digital devices
with internet connectivity such as telephone, smart-
phones, and tablets, to communicate remotely with
health facilities varied significantly. Where there was
phone and internet connectivity and access to use of
smart devices, programme staff were able to engage with,
and monitor PLWNCDs through online platforms. Sta-
ble PLWNCDs with controlled disease were supported
to self-manage at home via phone consultations or CHW
visits, and this was facilitated by PLWNCDs having home
monitoring devices (blood pressure machines and glu-
cometers). This was more common in the Middle East
and North African region than in Sub Saharan Africa.
Lack of available self-care resources in other settings
meant that PLWNCDs were not able to monitor and
manage their health within their homes. In one setting,
PLWNCDs were taught to self-inject insulin rather than
having to attend the facility for health workers do it.

In some instances, this change in remote consultation
approach was met with initial resistance. As the approach
was normalised, PLWNCDs reportedly began to prefer
these modes of communication.

Communication via these platforms spanned from
health education and awareness, to targeted counsel-
ling and psycho-social support, where its wide reach was
deemed beneficial in reducing stigma. For example, one
programme provided nurse-led psychosocial support
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via WhatsApp groups. Uptake was increased through
the delivery of “ice breaking” messages and the service
was offered to all PLWNCDs, and therefore engagement
with the service was not associated with having a mental
illness.

Several examples of the CFIR constructs reviewing and
evaluating were offered by interviewees. For example,
several organisations realised that their initial attempts
to use internet or smart phone-based technology were
hampered by PLWNCDs’ lack of or uneven access to dig-
ital infrastructure, and they reverted to using telephones
or community health workers to maintain contact. One
interview respondent also described realising, after a
period of implementing phone consultations, that doc-
tors required specific guidance and tools to undertake
these safely and consistently.

Maintaining supply of medication and equipment

At the beginning of the pandemic, most interview par-
ticipants described issues with procurement of medica-
tion and IPC equipment, and national level supply chains
being diverted to the pandemic response. Supply issues
were reported as the main reason some programmes ini-
tially stopped or suspended DM/HTN service. In addi-
tion, almost half (45%) reported internal supply issues
within their organisation which hampered continuity of
care, and one third (32%) reported introducing adapta-
tions to medication procurement or supply in response
to the pandemic.

Key adaptations to medication supply included increas-
ing the dispensing interval to three months (32%) (follow-
ing WHO guidance), allowing family and friends to pick
up medications from facilities (48%), and in one case,
having community health workers deliver medication to
people’s homes. The reduced frequency of medication
pick-ups was seen as a useful to mitigate exposure to the
virus in high-risk populations and to reduce crowding,
caseload, and the number of people in health facilities.

Interviewees indicated that supply chain challenges
lasted up to about four months and were resolved through
national and international interagency collaboration.

Maintaining the health workforce

Survey participants cited staff absence due to COVID-
19-related illness or quarantine (60%), and staff burnout
(49%) as key internal organisational challenges to maintain-
ing continuity of NCD care during the pandemic. Many
health care workers were diverted from their usual roles
to the pandemic response, their movements were physi-
cally restricted during the “lockdowns’, and interviewees
recounted their initial “panic” and high stress levels.
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Strong interorganisational collaboration, particularly
within camp settings, allowed organisations to pool
their human resources and “cross-cover’, for example,
taking on another organisation'’s PLWNCDs when they
had a COVID-19 outbreak among staff. One organisa-
tion reported creating two teams of staff who worked in
separate shifts, to minimise burn-out and infection risk.
To alleviate these workforce challenges, several reported
task-sharing within the facility (25%) and/ or to commu-
nity-based staff (21%) (Additional file 4). Interviewees
cited improved supply of PPE and the introduction of
COVID-19 vaccines as pivotal changes that protected
staff and reduced their fear.

Sharing information and countering misinformation
Themes around use of existing data and data sharing
between organisations were generated inductively from
the interviews. The importance of patient registries was
clearly highlighted, since they allowed staff to track NCD
patients, which enabled continuity of care, and informa-
tion sharing with patients. Where the WHO Health Clus-
ter and UNHCR coordination mechanisms were strong,
particularly in camp-based settings, agencies pooled
their NCD patient lists and supply data, allowing agen-
cies to share resources and collectively respond.
Communication strategies were key throughout the
pandemic response. During the initial phase of the pan-
demic, programmes focussed on urgently communicat-
ing the infection risks and prevention strategies, through
public and programme-based communication. Addi-
tional messaging on the importance of follow-up care
for NCDs was then necessary, to counter people’s fear
of attending facilities. Once vaccines were introduced, a
new wave of messaging was required and implemented
in many of the programmes—this time on the merits and
safety of COVID-19 vaccines, and to counter misinfor-
mation and vaccine myths.

“At the beginning it was very difficult. You know, the
misinformation “‘oh the COVID-19 vaccine it makes
you die” ..we worked in coordination with other
health services with the refugee camp and com-
munity health volunteers conducting home visits to
ensure all NCD patients (got) the vaccine... [ID09]

Community health workers, where they were active,
played an important role in delivering these messages,
and interviewees also reported using social media, such
as Facebook and WhatsApp, SMS messages in some set-
tings, and more traditional loudhailers to spread educa-
tional messages, where settings were conducive to this
e.g. in camps.
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Inner setting

Structural characteristics of the surveyed organisations —
most of which were humanitarian actors used to work-
ing in volatile settings, assessing acute needs, and rapidly
intervening — and their internal networks and communi-
cations were important elements in quickly responding,
and iteratively adapting to the pandemic. Narratives from
the interviews, which were conducted about six months
after the survey took place, highlighted that after the ini-
tial uncertainty, programme staff felt better equipped to
manage the evolving circumstances. Interviewees high-
lighted their organisations’ resilience, inherent agility,
and ability to adapt, and several expressed pride in their
organisation’s success in coping, and maintaining conti-
nuity of care for PLWNCDs. Furthermore, teamwork and
coordination were often strengthened by the pandemic
response and several respondents proposed retaining
these adaptations after the pandemic.

The physical infrastructure and camp versus urban
setting characteristics were highly influential. Move-
ment within camps was less challenging than moving
in and out of camps, or within urban areas, and, where
host populations used health services within camps, their
access was jeopardised.

Strong baseline data collection systems and processes
within an organisation enabled assessment of the situa-
tion, follow-up of individual patients and data sharing
with other organisations:

“In our facility, we have one dedicated register
for non-communicable diseases patient... so our
dedicated team, continuously (kept) tracking these
patients...and we (kept) connection with our com-
munity health workers ..” [ID02]

However, other organisations felt hindered by the lack
of available data and data infrastructure in planning and
rolling out their response.

Generally, interviewees were receptive to the changes
that had to be made in response to COVID-19, the idea
of protecting PLWNCDs, while maintaining continu-
ity of care fit with individual and organisational norms
and values. Interviewees generally felt they had support
and feedback from managers. However, many described
undertaking additional tasks with a reduced workforce
and staff burnout as a prominent theme in both survey
and interviews. Some participants also described a lack
of “back-up” emergency plans, including alternative
workflow plans when staffing was short.

Views on PPE training were mixed; some described
it as delayed or improperly carried out. There were also
contrasting accounts of CHW training, which was poor
in some settings and highly successful with bespoke
CHW training packages being developed in other
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settings. Overall, quick development and dissemination
of training programmes, including for non-medical and
CHWs, often through online/remote modules from vari-
ous international and local health actors were recognised
as an important enabling factor in continuing NCD care
in a safe manner:

“All health workers had training about the IPC
measures during COVID-19, and how to deal with
patients. This was online training... done at the
beginning of the crisis, through the WHO...on their
website...” [ID09]

Outer setting

Participants were asked about their awareness of
PLWNCDs’ needs and resources and their attempts to pri-
oritise them. Survey respondents cited physical restric-
tions (88%), social restrictions (60%), fear of attending
health services (54%), financial hardship (49%), and
poor mental health (42%) as the key challenges faced by
PLWNCDs during the pandemic (Additional file 4). They
attempted to overcome them by introducing remote
modalities for consultations and monitoring, and strong,
agile messaging campaigns.

As anticipated, respondents highlighted established
structural and infrastructural challenges in providing
NCD care that existed before the pandemic, including a
lack of NCD policy and funding and national economic
pressures. More general challenges faced by humanitar-
ians operating within an emergency response, such as
fragmented health systems, with pluralistic actors, some-
times operating in vertical programmes with limited
integration, were also noted.

The degree to which an organisation was networked
with other external organisations (cosmopolitanism
within CFIR) proved a crucial enabler in rapidly adapt-
ing and maintaining care for PLWNCDs during the pan-
demic, and a key theme that was identified from surveys
and interview data. Interviewees described utilising pre-
existing networks of health actors and WHO-led health
cluster meetings, especially in camp-based settings, with
a significant strengthening of these relationships, and
day-to-day collaboration increasing far beyond pre-pan-
demic levels. Examples of this included creating a master
list of NCD patients within camps, cross covering each
other’s operations and borrowing each other’s resources,
including health workers, medical supplies, and com-
munity volunteer networks. These networks offered key
support and a degree of peer pressure or competitive
pressure to implement interventions.

One example of a new cross-sectoral collaboration
was offered, whereby a health organisation repurposed a
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CHW network, which was usually involved in protection
activities, to engage in active follow up of PLWNCDs.
Government stewardship and leadership were also high-
lighted as key enablers to rapid response and adaptation.

External policies and incentives played a key role as
either barriers or enablers. The lack of national-level
emergency preparedness plans and mechanisms for coor-
dination between health actors were highlighted by many
respondents. Narratives around the early instructions
from various Ministries of Health suggest a strong initial
focus on infection control, and de-prioritisation of other
services, including those for chronic disease:

"COVID took all the, let’s say the light and only cases
with COVID were prioritized. So no, I think NCDs
were pulled back during the pandemic.” [ID09]

A lack of pre-existing national-level policies and fund-
ing for NCDs, followed by the diversion of funding and
staff time in public facilities to infection control measures
and COVID-19 treatment hampered the continuity of
NCD services and referrals. External policies by partner
hospitals or health facilities also influenced the continu-
ity of some NCD programme components. For example,
non-emergency referrals to secondary and tertiary care
hospitals were often postponed.

Other potential adaptations to reduce facility-based
contact for PLWNCDs were hindered by the lack of ena-
bling policies and national infrastructure. For example,
policy barriers prevented longer-term dispensing of med-
icines in some contexts, and the lack of legal mechanisms
to enable task sharing or telehealth consultations limited
adaptions of service delivery in others. The baseline util-
ity and availability of technology in the local context was
a clear influence on the remote care modalities that could
be introduced. Respondents reported a lack of national
infrastructure to facilitate virtual or remote health activi-
ties prior to the pandemic, including for consultations,
prescriptions, and medication delivery. Thus, while
organisations were initially advised to use social media,
smartphones etc., many found that this was unrealistic in
their settings.

Persistent advocacy and engagement with Ministries
of Health was successful in changing the policy approach
towards NCD services and dispensing of medicines.
Respondents suggested further advocacy was needed
with governments to include NCDs as priority conditions
in future emergency response, to allow for longer dis-
pensing intervals to reduce the burden of facility attend-
ance, and to build on technology and infrastructure to
allow for remote consultation and dispensing. In Table 4,
below, we summarise our findings around the contex-
tual factors, intervention characteristics and other barri-
ers and enablers that influenced the continuity of NCD
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care in humanitarian settings during the COVID-19
pandemic. We also note our study participants’ recom-
mendations for action to maintain NCD care continuity
during future crises (Table 4).

Discussion

To our knowledge, this is one of the first studies to docu-
ment factors affecting the implementation of NCD care
in LMIC humanitarian settings during the COVID-19
pandemic [25]. A key finding was that NCD services were
largely maintained throughout the pandemic response.
Respondents’ organisations minimised interruptions to
NCD care, while mitigating the risks of COVID-19, by
adapting to enable remote care and reduce facility-based
contact. Our study respondents highlighted how the pan-
demic response exacerbated the pre-existing challenges
they faced in delivering NCD care in crisis-affected coun-
tries. Most humanitarian actors operate in fragile LMIC
settings, where health systems are often under-resourced
and fragmented, and where national-level emergency
preparedness and response mechanisms may be limited.
Reflecting the experience in other parts of the world, our
data highlighted that initial COVID-19 responses seemed
to de-prioritise PLWNCDs, health system resources were
diverted away from NCD care and, especially in many
LMIC settings, access to pandemic mitigation strategies,
PPE and vaccines was frequently delayed [11]. Maintain-
ing NCD care during the pandemic was also hampered
by the lack of pre-existing policy or infrastructure to sup-
port remote care modalities, the fear and misinformation
around COVID-19, and the initial resistance to remote
care expressed by PLWNCDs.

Despite the challenges, humanitarian actors were
adept at implementing context-adapted changes to sup-
port continuity of NCD services, which is consistent with
findings from a similar study [25]. The humanitarian
system’s in-built flexibility and agility, existing humani-
tarian coordination mechanisms, and strong experience
communicating with PLWNCDs and advocating with
authorities were all supportive factors. The UN agency
coordination mechanisms, including the WHO health
cluster approach and UNCHR working groups enabled
quick coordination and sharing or repurposing of partner
resources. When it was available, strong data collection
on NCDs, such as patient registries and supply monitor-
ing, underpinned this effective interagency coordination.
Humanitarians’ experience with previous outbreaks, such
as cholera and Ebola, while different, may have allowed
them to react in a more agile manner than national health
systems could. In keeping with this, LMIC countries that
were most successful in their pandemic response built on
prior outbreak experience and on existing community
resources, including community health workers [14].
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Fig. 2 Use of technology to support medical consultations before and during the pandemic

The key role of community health workers and vol-
unteers in facilitating continuity of NCD care, sharing
key information, and building trust among communi-
ties stood out in our data. This is consistent with other
studies, which found that, with adequate and timely
resources, including adapted protocols, training, and
PPE, pre-existing CHW programmes were able to con-
tinue with minimal disruption during the pandemic
[15, 33]. The key part CHWs played in many of the
pandemic responses recounted here reflects their pre-
existing role in refugee camp settings and within Sub-
Saharan African and in Southeast Asian health systems.
By contrast, the role is not often utilised in the Middle
East and North Africa, and it has been highlighted as
a potential area for development [35]. There is grow-
ing evidence for the positive impact of CHWSs on
NCD management both in stable LMIC settings, and
in maintaining services during periods of disruption
[36—41]. However, in expanding this role in future NCD
programmes, lessons must be learned around the need
to adequately support CHWs with resources, supervi-
sion and training [42].

Telehealth, defined as “the combined use of the inter-
net and information technology for clinical and organi-
sational purposes, both locally and remotely’, has been
touted as one innovative approach to maintaining con-
tinuity of care for PLWNCDs that should be retained
and built upon post-pandemic [43, 44]. According to
the WHO, telemedicine and patient triage were the
most common mitigation strategies used to reduce
NCD service disruption in the early days of the pan-
demic [17]. However, our study reflects the literature
around the introduction of telehealth — its success is
highly contingent on national infrastructure, smart-
phone ownership rates, and internal organisational
factors. Moreover, clear guidance, training and cultur-
ally-congruent communication all support its success-
ful implementation [45]. Our data also highlight the
need for guidance for clinicians in the use of telemedi-
cine, in keeping with previous calls for specific WHO
guidance on the development and use of digital health
solutions for NCD care [20]. Narratives from this study
suggest that the wider use of self-care, via home-based
monitoring equipment, coupled with tele-health or
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CHW networks may be beneficial. These modalities
may increase access to care, especially in crisis set-
tings, where populations may be cut off from facilities,
or where populations are marginalised or hard to reach.
However, their cost effectiveness, acceptability and fea-
sibility in different contexts must be tested with robust
implementation research [46, 47].

Introducing telemedicine may increase health inequal-
ities [42]. Throughout the pandemic, the use of digital
health for NCDs has not been equitable across world
regions, disease types, or populations [43]. Indeed, the
COVID-19 pandemic has highlighted and entrenched
existing global inequalities - essential health workers,
migrants, refugees and other displaced or marginalised
populations, and those living with NCDs were among
the groups most burdened by its effects [14]. It shone a
spotlight on the global NCD epidemic and the enormous
negative health, social and financial effects NCDs bring,
the magnitude of which far outweighs that of the pan-
demic [48].

Implications and recommendations for practice and policy
Humanitarian actors and health systems continue to
learn lessons from the COVID-19 response that may
enhance models of NCD care. Our data support calls
for more person-centred, community-based care that
limits facility-based contact. Developing such models
would be useful beyond the pandemic, as they bring care
closer to people’s homes and communities and improve
access by decreasing transport and time cost burden on
vulnerable, resource-limited, and marginalised patients.
They also decrease the risk of nosocomial infections,
and potentially decrease the burden on health facilities
and staff, allowing more time to be spent on quality care.
The means of achieving this must be adapted to the con-
text, but may include increased use of community health
workers, telephone consultations, home-based disease
monitoring and adapted dispensing practices. The poten-
tial for social media and CHW networks to spread reli-
able health messaging was also highlighted in our study.
We recommend that new or adapted models of care
should be co-developed with PLWNCDs, and evaluated
for cost-effectiveness, using implementation research
approaches. Training on NCDs and adequate supervi-
sion and funding is needed for health care providers
— including CHWs — to build and retain their role in sup-
porting communities. Increased funding and advocacy
for the inclusion of NCDs in emergency preparedness
and response is essential. Finally, we recommend further
implementation research to evaluate some of the adap-
tations described here, for example, CHW- an/or tele-
health supported self-care.
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The COVID-19 pandemic exposed how underpre-
pared the health systems of many countries were to
respond to the global NCD epidemic. For example, only
42% of low-income countries included the continuity
of NCD services in their national COVID-19 plan [20].
WHO has highlighted steps to “build back better” NCD
services post-pandemic, such as including NCDs in
national emergency response and preparedness plans,
and strengthening baseline NCD data collection and
NCD supply management systems [49]. In keeping with
the “health for all” paradigm, NCDs should be integrated
into strengthened primary health care within a universal
health care approach, and access must be extended to
people who are forcibly displaced by humanitarian crises.

Strengths and limitations

This study was designed in the early days of the pandemic
to gain insights that could be useful to humanitarians
as they rolled out their responses. Engagement with an
expert advisory committee, and pre-existing relation-
ships with global humanitarian actors, provided access
to respondents from multiple global regions. The survey
and interviews took place at different time points in the
pandemic, enabling the generation of insights relating
to different response phases. Analysis was guided by an
implementation study framework, which helped synthe-
sise findings from diverse contexts.

However, the survey was not designed to identify the
number of unique programmes, nor was it designed to
detect differences in service delivery approaches before
and during pandemic with statistical power. We cannot
comment on the actual level of service use, on how it
may have changed, nor on what impact any of the docu-
mented adaptations may have had on clinical outcomes,
including complication rates and mortality.

We note that our survey’s initial convenience sampling
approach, via study partners and existing networks, facil-
itated reaching major international humanitarian actors,
such as UNHCR, but resulted in few local NGOs being
included. This sampling frame meant that most survey
participants worked in camp settings, despite most refu-
gees and other forcibly displaced populations now living
in urban, integrated settings [50]. The findings around
enhanced communication and collaboration may, there-
fore, be less generalisable to non-camp-based settings.
Despite producing a version in Spanish to encourage
responses from South America, we had few responses
from the Americas and from the Western Pacific. This
was presumably because the major relevant NGOs had
limited operations in these regions. Offering the survey
in French and Arabic, for example, may have increased
responses from other regions. Fewer than half of the
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invited interviewees accepted to participate, possibly
because they were still actively involved in the pandemic
response. We also acknowledge that PLWNCDs them-
selves were not included as participants in this study and
recommend further research to learn from and respond
to their experiences of the pandemic.

Conclusions

The lessons around factors affecting continuity of care
for NCDs and successful adaptations to care delivery in
the context of COVID-19 are important for preparing
for future health service disruptions, including in con-
texts experiencing ongoing crises or where marginalised
or vulnerable communities have limited access to care.
Our study findings reenforce global calls for more invest-
ment, strengthened partnerships and greater integration
of NCDs into emergency preparedness, and building of
resilient health systems.
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