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Background During the COVID-19 pandemic, access to health care for people 
living with non-communicable diseases (NCDs) has been significantly disrupt-
ed. Calls have been made to adapt health systems and innovate service delivery 
models to improve access to care. We identified and summarized the health sys-
tems adaptions and interventions implemented to improve NCD care and their 
potential impact on low- and middle-income countries (LMICs).

Methods We comprehensively searched Medline/PubMed, Embase, CINAHL, 
Global Health, PsycINFO, Global Literature on coronavirus disease, and Web 
of Science for relevant literature published between January 2020 and Decem-
ber 2021. While we targeted articles written in English, we also included papers 
published in French with abstracts written in English.

Results After screening 1313 records, we included 14 papers from six countries. 
We identified four unique health systems adaptations/interventions for restoring, 
maintaining, and ensuring continuity of care for people living with NCDs: tele-
medicine or teleconsultation strategies, NCD medicine drop-off points, decen-
tralization of hypertension follow-up services and provision of free medication 
to peripheral health centers, and diabetic retinopathy screening with a handheld 
smartphone-based retinal camera. We found that the adaptations/interventions 
enhanced continuity of NCD care during the pandemic and helped bring health 
care closer to patients using technology and easing access to medicines and rou-
tine visits. Telephonic aftercare services appear to have saved a significant amount 
of patients’ time and funds. Hypertensive patients recorded better blood pressure 
controls over the follow-up period.

Conclusions Although the identified measures and interventions for adapting 
health systems resulted in potential improvements in access to NCD care and 
better clinical outcomes, further exploration is needed to establish the feasibility 
of these adaptations/interventions in different settings given the importance of 
context in their successful implementation. Insights from such implementation 
studies are critical for ongoing health systems strengthening efforts to mitigate 
the impact of COVID-19 and future global health security threats for people liv-
ing with NCDs.

© 2023 The Author(s)

Over the past three decades, the burden of non-communicable diseases (NCDs) 
increased significantly in low-and middle-income countries (LMICs), with 2019 re-
ports showing that more than 80% of deaths in LMICs were caused by NCDs. Some 
studies have projected that NCDs are set to overtake communicable/infectious dis-
eases as the main public health threats in LMICs after 2030 [1]. The main drivers 
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for NCDs (including tobacco use, unhealthy diets, and high alcohol use, among others) have also witnessed 
a major rise in these settings. Despite this, access to high-quality NCD care remains a major challenge [2]. 
During the COVID-19 pandemic, the delivery of health services in LMICS has been significantly disrupted, 
especially among people with pre-existing health conditions [3,4].

To date, LMICs have experienced a high burden of morbidity and mortality from the COVID-19 pandemic 
[5], as well as major concerns due to rising cases and mortality from COVID-19 among people living with 
NCD conditions [6]. The NCDs most prominently associated with COVID-19 mortality include diabetes, 
hypertension, stroke, coronary artery disease, and chronic obstructive pulmonary disease [7,8]. Evidence 
from Wuhan, China shows that 16.7% of the study population was diagnosed and admitted to hospitals due 
to COVID-19 reported abnormalities in their heart rhythm, including worsened outcomes from pulmonary 
hypertension and heart failure, strokes, and transient ischemic attack associated with COVID-19 [9]. Similar 
findings have also been observed elsewhere [10-12].

People living with NCDs have had difficulties in accessing high-quality health care during the pandemic 
[13,14], while many COVID-19 patients also live with a NCD. Yet, health care systems in LMICs were less re-
silient and unprepared to provide uninterrupted health care services for this population. Evidence from the 
World Health Organization (WHO) shows that over 50% of all countries experienced health care disruptions 
regarding provision of optimal NCD (hypertension, diabetes, cancer, and cardiovascular diseases), diagnosis, 
and treatment services [15]. The report also highlighted that access to NCD screening and diagnosis, as well 
as referral for further treatment and management were compromised because of the COVID-19 pandemic. 
Disruptions in access to mental health services were also reported [16,17]. The disruptions undoubtedly re-
sulted in increased difficulties of living with NCDs, a rise in COVID-19-related mortality, postponement of 
clinical appointments and procedures, and difficulty in refilling NCD medications.

Although the pandemic disrupted NCD services globally in both high-income countries (HICs) and LMICs, 
COVID-19 has exposed the fragility, unresponsiveness, and under-investment of health systems in most 
LMICs and their inability to optimally respond to public health emergencies and address the health needs of 
people living with NCDs. Lessons from public health emergencies and from the Ebola outbreak in West Af-
rica [18-20] indicate the need to strengthen primary care facilities. Similar calls have been made during the 
COVID-19 pandemic [21]. Primary care facilities play a front-line role in epidemic preparedness, prevention, 
and response [22], especially as they are often a patient’s first point of contact with a health system [23]. Pan-
demics can increase the burden of primary care facilities, negatively affecting NCD care delivery and access. 
The COVID-19 pandemic has highlighted the need for adaptations of such primary care services in LMICs 
with weak health systems [24].

Some countries attempted to adapt and strengthen their health system for optimal delivery of care during 
the COVID-19 pandemic [14,25-27]. For example, Vietnam established digital support mechanisms for peo-
ple living with NCDs to improve access to NCD care [28]. Some studies have also highlighted contextual fa-
cilitators and barriers to delivery and accessibility of high-quality NCDs care during the pandemic [29,30]. 
Against this background, two critical questions have arisen – what health system adaptations, interventions, 
and policies were implemented to improve the delivery and accessibility of health care services for the pre-
vention and management of NCDs during the COVID-19 pandemic, and is there evidence of their impact on 
NCD care delivery or patient outcomes in LMICs?

We aimed to examine the literature on health system adaptations in response to COVID-19 to improve ac-
cess for people with underlying health conditions such as NCDs, aiming to explore how to reorient health 
systems to be more resilient and responsive to the health needs of people with underlying health conditions 
during public health emergencies.

METHODS
We followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping 
Reviews (PRISMA-ScR) checklist [31] to ensure rigor and minimize bias while conducting this review. As our 
scientific inquiry was broad, we decided on a scoping review over a systematic review to ensure that all rel-
evant literature from different study types and designs were captured given that the literature on COVID-19 
is still developing [32].
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Search strategy

We searched Medline/PubMed, Embase, CINAHL, Global Health, PsycINFO, Global Literature on corona-
virus disease, and Web of Science using a comprehensive search strategy (Online Supplementary Docu-
ment). The search strategy was developed iteratively by the review team using different MeSH terms and 
was targeted at data from published primary studies, conference abstracts, unpublished (gray literature) 
primary studies, and reviews. We included papers published in French and English. The search covered 
articles published between January 2020 (during the onset of COVID-19 pandemic) and December 2021.

Eligibility criteria

To ensure broad inclusion, we selected articles that reported on COVID-19, NCDs, people living with NCDs, 
and health care providers. We included studies reporting on any policy, program, or intervention to improve 
delivery, access, or utilization of NCD care, or if they contained evidence or information on barriers and fa-
cilitators to delivery or accessibility of health care services for the prevention and treatment of NCDs. We ex-
cluded studies from high-income countries as we targeted studies that focused on LMICs. Table 1 summarizes 
the inclusion and exclusion criteria using the population/intervention/comparison/outcome (PICO) principle.

Table 1. Implementation criteria

Eligibility criteria
Population Studies which reported on people living with NCDs or their NCD patients and their care providers. Health 

care providers refers to clinic based, community-based, pharmacists, multidisciplinary team, dispensers, 
health managers, policy makers, unit heads, in-charges and policy managers.

Intervention Health systems strengthening activities tailored toward NCDs care provision and accessibility in primary 
care settings, in-patient wards, out-patient wards. Health systems strengthening mechanisms, policies and 
program to improve access to care for people living with NCDs will be included. Policies and interventions 
targeting health promotion, education, disease prevention, coordination of your care, treatment, rehabil-
itation and palliative care, disease prevention and screenings, diagnosis and surveillance, counselling or 
health screenings and medication prescriptions.

Comparator None

Outcomes Results from health care provider practice outcomes were considered

Study design All study designs and gray literature

Search and selection process

One reviewer (LB) searched for the articles in the selected key electronic health sciences databases (Online 
Supplementary Document). The selection and screening process was conducted in four phases. We first 
deduplicated the references using the EndNote reference manager (version X9). We then screened the refer-
ence titles based on pre-determined inclusion/exclusion criteria and our review question, after which three 
reviewers (LB, CH, and OAS) independently screened the abstracts. Finally, two reviewers (LB and OAS) 
independently conducted the full-text screening. We resolved disagreements at any phase through discus-
sion until a consensus was reached. If disagreements persisted, we consulted a third reviewer (CH) for the 
final inclusion decision. For gray literature reports, conference proceedings or editorials where there may 
be no abstracts or executive summaries, we screened the full texts and included/excluded them based on 
the review questions.

Data charting process

We extracted the studies for synthesis to examine the geographical, policy, contextual and methodological 
scope of the evidence. The charting process in a scoping review includes sifting and sorting the evidence 
from eligible articles according to the key thematic components in line with the review’s analytical and con-
ceptual framework [33]: the high-quality health systems strengthening framework for our study. This is to 
aid the development and refinement of a deductive thematic framework that comprises multiple levels of 
the health system.

We developed an Excel template to extract all relevant data according to the review questions and themat-
ic domains according to the review’s conceptual/analytical framework. Data on authors, country of study, 
study aim/objectives, study design, population characteristics, sample, health policies and interventions for 
NCD care provision, and accessibility were extracted using an excel spreadsheet. Two authors (LB and OAS) 
independently extracted each of the eligible articles.
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Methodological quality appraisal

A formal assessment of methodological quality is not a typical feature of a scoping review, so we did not in-
clude it our scoping review [34].

Coding, summarizing, and reporting results

We adopted a high-quality health systems analytical/conceptual framework to map, organize, and synthe-
size the findings, seeking to establish and categorise the evidence based on policies, interventions accord-
ing to specific NCDs conditions, as well as direct and indirect health system factors. We included an ex-
pansive list of literature of all study designs and gray literature; consequently, we did not quality appraisal 
of eligible studies.

RESULTS

Selection of sources of evidence

We identified 1657 studies from seven electronic databases (APA PsycINFO (n = 58) Health Policy Refer-
ence Center (n = 88), CINAHL (n = 31), Embase (n = 455), Global Health (n = 290), MEDLINE (n = 328), Web 
of Science (n = 291), WHO COVID-19 Global Literature on Corona Virus Disease (n = 100)) and another 16 
articles from other sources. We excluded 305 duplicate references. We excluded 993 references during the 
title and abstract screening and a further 342 during the full-text screening for either being irrelevant to 
the review aims, scope and study outcomes, or being conducted outside LMICs. We excluded an additional 
three studies due to a lack of access to the full text. Overall, 14 studies were eligible for the review (Figure 1).

Figure 1. PRISMA 2009 Flow diagram.
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Characteristics of sources of evidence

The included studies were conducted in six LMICs: Peru [35], Brazil [36], India [37-44], Kenya [45], Bos-
nia and Herzegovina [46], and Mexico [47]. The highest number of studies were from India (n = 9) and Bra-
zil (n = 2), while the rest were from one country study each. Most studies employed a prospective cohort 
[35,36,39-41,47,48] or cross-sectional design [37,42,46]. Two studies used a qualitative design [44,45] and 
the rest were clinical audits/review [38] and a field-based report [43]. Table 2 summarizes the included re-
ports’ characteristics.

Synthesis of results

We synthesized the different adaptations, interventions, and repurposing of health systems to improve ac-
cess to care for people living with NCDs. We also report on interventions based on the specific NCD con-
ditions targeted.

Health systems adaptations to improve access to NCDs care during the COVID-19 pandemic

We identified four different health systems adaptations and reconfiguration to improve access to NCDs: tele-
medicine or teleconsultation strategies [35-37,38,40,41,43,44,46-48], NCD medicines drop-off points [45], 
decentralization of hypertension follow-up services and provision of free medication to peripheral health 
centers [39], and diabetic retinopathy (DR) screening with a handheld smartphone-based retinal camera [36]. 
Telemedicine was the most introduced intervention among the four. It was conducted through telephone calls 
[44,47], WhatsApp [35], and video calls and conferencing [44]. Among the telemedicine strategies, telepsy-
chiatry was widely used to provide care to people living with mental health disorders [38,41,43,44,46,48]. 
One study reported the use of telemedicine to train health care providers to provide mental health care 
during the COVID-19 pandemic. Figure 2 presents the health systems adaptations and NCD types accord-
ing to the number of reported studies.

Health systems adaptations and NCD types

The 14 identified studies reported on different populations living with NCDs. Six studies reported on mental 
health disorders [38,41,43,44,46,48], four focused on people living with diabetes [35,36,45,47], and the rest 
were related to cancer [37], hypertension [39,45], and Parkinson disease [40]. For diabetes care, most of the 
adaptations were telemedicine strategies [35,36,47], while others comprised NCD medicines drop-off points 
[45] and DR screening with a handheld device [36]. Telepsychiatry was also used to address the needs of 
people with psychiatry and mental health disorders [38,41,43,44,46,48]. Due to the COVID-19 pandemic, 
one study reported on the training of health care providers synchronously on mental health care to support 
virtual care for people with mental health conditions held [43]. People with Parkinson disease were also 
targeted as part of health systems improvement measures during the COVID-19 pandemic. One study re-
ported on the use of telemedicine to follow up on patients with Parkinson disease [40]. Two different inter-
ventions focused on providing care for people with hypertension namely the use of NCD medicine drop-off 
points [45], and decentralization of hypertension follow-up services from major health care delivery points 
to peripheral health centers [39]. One study reported on health systems adaptations to improve cancer care. 
This was through a telemedicine-driven intervention to provide health care support for cancer survivors 
[37]. Table 3 outlines the distribution of studies according to health systems adaptation types and NCDs.

Impact of service delivery adaptations and interventions for NCDs care during COVID-19

Although we identified four health systems adaptations/interventions to improve NCD care, three interven-
tions had reported results of potential impact (Table 3).

Telemedicine

Telemedicine was employed in improving access to care among people living with diabetes, cancer, and Par-
kinson disease in India, Brazil, Mexico, Peru, Bosnia and Herzegovina, and Kenya. The findings revealed 
variations in the potential impact of telemedicine on NCD care. In Peru, the use of teleconsultation during 
the COVID-19 pandemic for diabetes care was associated with better treatment adherence with 90% gly-
caemic control and greater commitment to the diabetes management [35]. Similar results were reported in 
Mexico where almost all participants (95%) considered the telemedicine strategy as a useful approach to 
managing their diabetes condition [47].
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Table 2. List of eligible studies

No. Study (year) Country Aims/objectives Study design/
report

Participants, age, sample/setting Type of NCD Type of intervention

1 Atreya et al. 
(2020) [37]

India To assess the changes in the hospital-based practice of palliative care 
in the COVID-19 pandemic and patient/caregiver's perception about 
the provision of telehealth services to palliative care patients of a ter-
tiary care cancer hospital of eastern India.

Exploratory 
survey

50 subjects interviewed telephonically, 
54% (n = 27) belonged to the age group of 
18-60 y. 56% (n = 28) of the patients were 
males, while 44% (n = 22) were females.

Cancer Telemedicine.

2 Naik et al. 
(2021) [38]

India experience of immediate adaptation of technology abiding to the lat-
est telemedicine practice guidelines that had aided in maintaining 
continuity of care to already registered psychiatric patients who were 
due for their follow-ups during the closure of OPD.

Prospective 
chart review

1049 patients with psychiatric disorders, 
mean age of 35, males were 562 (53.6%) 
and 545 (52%) were above poverty line.

Psychiatric 
disorders

Telephonic aftercare services, 
telephonic, follow-up services 
during the COVID-19 pandemic.

3 Reddy et al. 
(2021) [39]

India To determine if decentralization of hypertension follow-up services 
and free medication to peripheral health centers improved continuity 
of care and treatment outcomes in hypertensive patients.

Prospective 
study

Pilot (n = 2315); 6-mo cohort (n = 5527); 
monthly cohort (n = 1450).

Hypertension Decentralization of hypertension 
follow-up services and provision 
of free medication to peripheral 
health centers.

4 Shukla et al. 
(2021) [40]

India Described problems faced by Parkinson disease patients during lock-
down due to lack of health care and medication procurement and 
addressed such problems using telemedicine via virtual OPD setup

Prospective 
study

Not reported. Parkinson 
disease

Tele-medicine follow-up of 
patients.

5 Sidana et al. 
(2020) [41]

India This study evaluated the need, knowledge, accessibility, and effec-
tiveness of the telemedicine services in community outreach clinic

Prospective 
study

Mean age = 43.9, male (48%); female 
(52%), sample size (n = 78).

Mental health Telemedicine services for the 
delivery of mental health services.

6 Ullas et al. 
(2021) [42]

India to gauge the perception and adoption rates of telemedicine among 
patients with NCD as opposed to in-person consultations in a qua-
ternary care center in South India.

Cross-sectional 
study

220 responses. NCDs Telemedicine.

7 Philip et al. 
(2022) [43]

India MH tele-training toward capacity building of PCDs during the 
COVID 19 pandemic.

cross-sectional 
survey

114 PCDs enrolled for the training. Their 
average age was 32 y, and they reported a 
mean experience of four years.

Mental health Digital introductory MH training 
short-term synchronous training.

8 Nair et al. 
(2021) [44]

India Explore provider perspectives in providing mental health services to 
communities to understand the impact on services and adaptations 
during the COVID 19 pandemic.

qualitative 
study

In-depth interviews with 10 service 
providers; FGD with 4 service providers.

Mental health Telephone/ videoconferencing.

9 Queiroz et 
al. (2020) 
[36]

Brazil To evaluate diabetic retinopathy screening with a portable handheld 
smartphone-based retinal camera and telemedicine in an urban pri-
mary health care setting.

Prospective 
study

627 adult individuals with T2DM. Type 2 diabetes 
mellitus (T2DM)

Diabetic retinopathy screening 
strategy with a handheld device 
and telemedicine.

10 Salum et al. 
(2020) [48]

Brazil To test the feasibility of implementing intensive telehealth case man-
agement system to fight the COVID-19 pandemic in a community 
psychosocial center in Brazil.

Prospective 
study

Mean age = 38.8 (SD = 13.6) years. 61% 
were males. Sample comprised 154 
patients.

Psychosis, 
intellectual 
disability, other 
mental health 
conditions

Telehealth case management.

11 Silva-Tinoco 
et al. (2021) 
[47]

Mexico This study evaluated the conversion of an outpatient diabetes pri-
mary care center from a face-to-face care modality to a telemedicine 
care service by telephone.

Prospective 
study

Mean age = 54.1 y, male = 33.9%, 
female = 66.1%, sample = 192.

Diabetes Telemedicine care service by 
telephone.

12 Angulo et al. 
(2021) [35]

Peru To evaluate the utility of telemedicine in the adherence of the treat-
ment of patients with DM1 in Peru, during COVID-19.

Prospective 
study

25 patients with DM1. 17 girls and 8 
boys, an average age of 12 y, an average 
debut age of 9 y, an average time of illness 
of 4 y and the average insulin dose was 
1UI/kg/d

Type 1 diabetes Teleconsultation strategy zoom 
platform, messages by WhatsApp 
weekly with parental consent.

13 Pajević et al. 
(2020) [46]

Bos-
nia and 
Herze-
govina

To explore the organization of psychiatric services in BH to meet 
mental health needs of BH citizens during the particularly restric-
tive measures caused by COVID-19 pandemic.

Cross-sectional 
survey

38 study participants Mental health Telepsychiatry.

14 Kiragu et al. 
(2021) [45]

Kenya To describe the challenges faced in accessing NCD medicines in 
Kenya during the pandemic, through a descriptive narrative in-
formed by key stakeholders engaged in NCD service delivery and 
decision-making.

A descriptive 
narrative ap-
proach

County officials, service providers and 
Ministry of Health officials

diabetes and 
hypertension

A Medicines Delivery Initiative – 
NCD medicines drop-off points 
in Bungoma county.

NCD – non-communicable disease, MH – mental health, PD – primary health doctors, OPD – outpatient department, BH – Bosnia and Herzegovina, DM1 – diabetes mellitus 1, SD – standard deviation, y – years, 
mo – months
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Besides diabetes, telemedicine was deployed to im-
prove access to mental health care. The review re-
ported that telepsychiatry was widely used in im-
proving access to the mental health care before 
and after teleconsultations were introduced during 
the COVID-19 pandemic [38,41,46,48], training of 
health care providers on mental health care [43], 
and improved efficiency of service delivery and ser-
vice coverage [44]. Similar telepsychiatry care ser-
vices were associated with improved accessibility of 
services by mental health patients [41,44] and im-
proved outreach services to mental health patients 
who required routine follow-up care [38] before and 
after teleconsultations were introduced during the 
COVID-19 pandemic.

Telemedicine was also used to improve access to cancer care during the COVID-19 pandemic. A survey was 
conducted in India to evaluate the changes in the hospital-based practice of palliative care following the pan-
demic and to explore the views of patients and their carers about the use of telehealth services to provide 
palliative care. The researchers reported that telemedicine was associated with a decline in outpatient clinic 
footfalls by 51%, and a decline in inpatient admissions by 44%. Regarding their perceptions of the telehealth 
services for palliative care, about 82% of patients/caregivers gave positive feedback about telemedicine and 
64% of patients and caregivers felt assured about the available support system [37]. Consequently, 76% of 
the participants agreed they would consider using teleconsultation services in the future.

Table 3. Health systems adaptations/NCD types and the associated number of reported studies

Health system adaptation type NCD type Number 
of NCDs

Telemedicine Mental health, cancer, hypertension, diabetes, Parkinson disease 5

Decentralization of hypertension follow-up services/
provision of free medication to peripheral health cen-
ters

Hypertension 1

Diabetic retinopathy screening strategy with a hand-
held device

Diabetes 1

A Medicines Delivery Initiative – NCD medicines 
drop-off points

Hypertension and diabetes 1

NCD – non-communicable disease

Figure 2. Health systems adaptations and NCD types according to the 
number of reported studies.

People living with Parkinson disease were also reported to have benefited from a telemedicine-adapted health 
service delivery strategy. Findings from India noted that the use of telemedicine services using video call 
sessions facilitated contact with patients during the nationwide lockdown, encouraged prompt response 
to patient needs and helped to alleviate the fear of COVID-19 [40]. The telemedicine service also aided in 
maintaining the functionality of health care services to respond to the needs of people living with Parkin-
son disease without any additional cost.

Diabetic retinopathy screening with a portable handheld smartphone-based retinal camera and 
telemedicine

In a prospective study conducted in Brazil to evaluate DR screening with a portable handheld smart-
phone-based retinal camera and telemedicine in an urban primary care setting during the COVID-19 pan-
demic, the findings observed that referral decision was possible in 81.2% patients [36]. The study also showed 
that most patients had absent or non-referable DR and the daily rate of patients whose images allowed clin-
ical decision was maintained above 80%.

Decentralization of hypertension follow-up services

A key adaptation we identified is the strategy of decentralising hypertension care services from major refer-
ral points to peripheral areas in India. This intervention comprised the relocation of hypertension care ser-
vices closer to the community and the provision of free medication to peripheral health centers [39]. This 
study was carried out to evaluate if decentralising follow-up services for hypertension as well as provid-
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ing free medication to peripheral health centers improved continuity of care and treatment outcomes and 
maintained service continuity during the COVID-19 pandemic. This prospective study showed that, in the 
decentralized facilities, hypertensive patients recorded much higher rates of follow-up as well as increased 
blood pressure control than in the non-decentralized facilities. The blood pressure (BP) control rates had 
similar patterns to the follow-up rates and were higher in the intervention groups than in the non-inter-
vention groups. Among all newly registered patients at the India Hypertension Control Initiative (IHCI pa-
tients), a higher percentage of those accessing decentralized facilities/districts had their BP under control 
– 74% for the 2019 pilot cohort (which is close to the national target of 80%) and 61% for the April 2020 
cohort – compared with patients from non-decentralized facilities/districts (65% for the 2019 pilot cohort 
and 32% for the April 2020 cohort) (Table 4).

Table 4. Summary of evidence on impact of health systems adaptations and intervention models to improve NCD care during 
COVID-19 pandemic

NCD type NCDs service delivery adaptations 
and intervention Potential impact Study (year)

Diabetes Telemedicine, teleconsultation 
strategy

Teleconsultation for diabetes care resulted in better treatment adherence, a 90% 
glycaemic control, greater commitment to diabetes management

Angulo et al. 
(2021) [35]

Telemedicine care service by 
telephone

A total of 1118 consultations were made by telephone and follow-up was 
subsequently continued in 192 patients with type 2 diabetes. Different 
professionals from different health areas participated in the telemedicine 
care service delivery. Nearly all the patients (95%) of the patients considered 
telemedicine strategy useful for the management of their disease.

Silva-Tinoco et 
al. (2021) [47]

Psychiatry 
and mental 
health 
disorders

Telephonic aftercare services 
telephonic follow-up services

Telephonic aftercare services save a lot of time and money for patients. 
Telephonic consultations are not only feasible, but also provide useful means to 
reach out to patients, who particularly require routine follow-up consultations.

Naik et al. 
(2021) [38]

Telehealth case management Telehealth case management reduced risks of psychiatric instability from stress 
related to COVID-19.

Salum et al. 
(2020) [48]

Telemedicine services Increased feasibility, acceptability, and accessibility of mental health service 
delivery in community outreach clinics

Sidana et al. 
(2020) [41]

Digital introductory MH training 
– short-term synchronous training

37% improvements in knowledge scores of the participants on case-based 
scenarios on providing mental health care services to clients

Philip et al. 
(2022) [43]

Telemedicine services Telemedicine enabled expansion of service and clientele as well as efficiency, 
but there were issues of casualization of therapy and poor privacy.

Nair et al. 
(2021) [44]

Hypertension Decentralization of hypertension, 
services and provision of free 
medication to peripheral health 
centers

In the decentralized facilities, hypertensive patients recorded a much higher 
rates of follow-up and as well controlled their blood pressure than in the non-
decentralized facilities. The BP control rates had similar patterns to the follow-
up rates and were higher in the intervention groups. Differences in follow-
up and hypertension control rates were statistically significant (P < 0.001) for 
the 2020 six-month cohort. For the decentralized groups, the follow-up rate 
was 86% in the 2019 pilot cohort and 78% in the March 2020 cohort, a 9% 
difference. for the non-intervention groups, the follow-up rate was 74% in the 
2019 pilot cohort and 36% in the March 2020 cohort

Reddy et al. 
(2021) [39]

Cancer Telemedicine Telemedicine resulted in a decline in outpatient clinic footfalls by 51%, inpatient 
admissions reduced by 44%, about 82% of patient/caregivers gave positive 
feedback about telemedicine and that 64% of the patients and caregivers felt 
assured about available support system

Atreya et al. 
(2020) [37]

Parkinson 
disease

Tele-medicine follow-up of 
patients

Facilitated contact with patients during the nation-wide lockdown, encouraged 
prompt response to patient needs and helped to alleviate the fear of COVID-19; 
aided in maintaining functionality of health care services to respond to the 
needs of people living with Parkinson disease without any additional cost.

Shukla et al. 
(2021) [40]

NCDs Telemedicine In-person consultations decreased by 1.9 ± 4.47 visits per year, in 2020 vs 2019. 
Consultation times had significantly decreased (OR = 6.43, 95% CI = 1.7-24.08, 
P = 0.006). Difficulty in obtaining in-person appointments, along with the 
reduced physical examination during consultations

Ullas et al. 
(2021) [42]

NCD – non-communicable disease, MH – mental health, OR – odds ratio, CI – confidence interval

Differences in follow-up and hypertension control rates were statistically significant (P < 0.001) for the 2020 
six-month cohort, and for the 2019 pilot the sample sizes considerably rendered the difference in rates. Fol-
low-up rates were also stable and maintained among patients in the decentralized facilities while those in 
non-decentralized facilities recorded a lower follow-up [39]. For example, for the decentralized groups, the 
follow-up rate was 86% in the 2019 pilot cohort and 78% in the March 2020 cohort, a 9% difference. In con-
trast, for the non-intervention groups, the follow-up rate was 74% in the 2019 pilot cohort and 36% in the 
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March 2020 cohort, a decrease of 51%. Overall, continuity of care was maintained during the COVID-19 
pandemic because of decentralisation of hypertension care services. A key characteristic of the strategy of 
hypertension care services’ decentralisation was the delivery of free medicines and follow-up services to 
most peripheral primary care facilities.

DISCUSSION
The onset of the COVID-19 pandemic disrupted access to preventive and treatment services for NCDs. We 
identified and synthesized evidence on the health systems and policy adaptations across LMICs to improve 
and minimise disruptions in access to care among people living with NCDs.

Overview of findings

We synthesized 14 peer-reviewed journal articles, reports, and abstracts to provide an analytical overview 
of the health systems adaptations and changes to address the barriers faced by people living with NCDs in 
accessing care. We identified four different health policy and system adaptations: 1) telemedicine or telecon-
sultation strategies, 2) NCD medicines drop-off points 3) decentralization of hypertension follow-up services 
and provision of free medication to peripheral health centers, and 4) DR screening with a handheld smart-
phone-based retinal camera. However, the use of telemedicine or teleconsultation emerged as the widely 
implemented health policy adaption during the COVID-19 pandemic in most of the countries where these 
studies were reported from. The telemedicine services were provided in the form of telephone consultations, 
video consultations, or through WhatsApp. The predominant use of teleconsultation is not surprising, as the 
uptake of teleconsultation services increased over the past few years in LMICs [49]. We highlighted the need 
for policy actions to support the implementation of telemedicine interventions in LMICs, specifically address-
ing barriers that impede efforts to improve access to teleconsultation care for NCDs and other conditions.

Comparison with previous literature

Recent research has highlighted the rising burden of NCDs in LMICs and the need to improve care [2,50]. 
The COVID-19 pandemic has pointed to the need for improving access to NCDs preventive and treatment 
services as new evidence linked COVID-19 mortality, complications, and morbidity with people living with 
NCDs [9,51]. During the COVID-19 pandemic, some of the reported health system adaptions to improve 
NCDs care included the use of teleconsultation services and the decentralization of NCD care. We identified 
telemedicine as the most common and widely applied health systems adaption in LMICs to improve NCD 
care, most especially diabetes [35], mental health disorders [41,46,48], and hypertension care [39]. This 
finding re-emphasizes increasing policy interest in the use of telemedicine to improve access to NCD care 
and other health conditions, particularly during the COVID-19 pandemic [52-54]. The pandemic sparked 
an interest in the use of telemedicine following state policy responses such as lockdowns, closure of public 
facilities, and disruption in routine care in most health facilities [55,56]. Consistent with our findings, the 
use of telemedicine was found to be favorable among people living with NCDs, with evidence of potential 
impact [52,57]. For example, a recent scoping review showed that the use of telemedicine resulted in a sig-
nificant reduction in the blood pressure of participants because of telemedicine intervention [57]. Similarly, 
in Thailand, delivery of health services was decentralised and telemedicine uptake was promoted to ensure 
continuity of care with minimal disruption as a result of the pandemic [58].

Decentralising NCDs care is increasingly gaining traction [59-61], especially in response to the treatment 
and access gaps associated with the provision of optimal NCDs care during the pandemic. Consistent with 
the findings of this review, decentralization of NCDs care has also been reported in different contexts. We 
observed that, following the pandemic and the associated disruptions in care, some health facilities adopt-
ed a policy of decentralising NCD care to ensure people living with NCD were still able to refill their med-
ications and other health services at their doorstep, though they implemented the policy in different ways. 
For example, we found that access to NCDs care was decentralised in India where screening and diagnosis, 
monitoring of NCDs, and dispensing or medicine refills were shifted from the secondary or higher level of 
care to lower levels such as the subcenters, the peripheral health facilities [39]. Unsurprisingly, Reddy et al. 
[39] reported that as a result, hypertensive patients in decentralised facilities recorded much higher rates 
of follow-up and blood pressure control than in the non-decentralized facilities. A recent study in Eswatini 
also reported that the decentralisation of the management of diabetes and hypertension care to nurses in 
community clinics yielded better health outcomes, evident in a significant reduction in mean BP among hy-
pertensive, and a non-significant reduction in fasting blood glucose among diabetic patients [60]. Although 
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not a popular health system and health policy adaptation to improve NCD care, this evidence highlights its 
potential in decentralising NCD care post-COVID-19. Consequently, calls to decentralise NCDs care have 
been made to ensure the continuity of the uninterrupted care [62-64].

Access to regular retinal screening among people living with diabetes is recommended for early detection 
and timely treatment of diabetic retinopathy (DR). However, access to such screening services remains a 
major challenge due to limited ophthalmologists or screening using retinal color photography. To ensure 
uninterrupted access to retinal screening, our review identified a study in Brazil where a portable handheld 
smartphone-based retinal camera was used to screen for DR [36]. Although the convention is for an oph-
thalmologist to undertake fundus examination or conduct a retinal color photography using conventional 
mydriatic or non-mydriatic fundus cameras by optometrists or trained eye technicians [65], we found that 
referral decision was possible in 81.2% patients in the Brazilian study. The study also showed that most 
patients had absent or non-referable DR using the portable handheld smartphone-based retinal camera for 
screening of DR and that the daily rate of patients whose images allowed clinical decision was maintained 
above 80%. These findings similar to those of previous works [66,67]. The findings from this intervention 
adds to the growing body of evidence about emerging strategies of improving access to diabetes retinopa-
thy screening. This is important because DR has emerged as a leading case of new blindness of adults 20-
70 years and about 95% of the DR cases can be averted through early screening and referring for treatment 
[66]. Although DR screening approaches are developing and there is scope for new and emerging tools and 
approaches, the use of the handheld. Consequently, the portable handheld smartphone-based retinal cam-
era for screening of DR during the COVID-19 pandemic ensured continuity of services to prevent further 
cases of DR.

Geographical access to NCD care remains integral in current discourses around reducing the growing bur-
den of NCDs. Past works have observed that people living with NCDs face several barriers to accessing bet-
ter NCD care [68-71]. Findings from the WHO surveys highlighted geographical access to NCDs care as a 
key undermining factor to continuity of care and called for action to address this [4,15,72]. A key adaptation 
we identified was the use of NCD medicine drop-off points to ensure continuity of NCDs care during the 
COVID-19 pandemic [45]. This study showed that, following the COVID-19 pandemic, the Kenyan gov-
ernment adapted the Medicines Delivery Initiative dubbed as the NCD medicines drop-off points where 
essential medicines for NCDs (hypertension and diabetes) were delivered to specific pick-up points in the 
community with an arrangement to supply every three months, with communities playing a role in sched-
uling, pick up points, or locations for the supplies. A similar adaption was reported in Thailand, where 
medicines pick up points were established as part of government innovations to improve access to NCDs 
care [58]. Although out-patient services were observed to have declined due to the pandemic, the commu-
nity delivery of medicines program potentially led to better control of hypertension diabetes as there was 
minimal interruptions of NCDs care.

Implications for policy, research, and public health practice

We outlined different health systems adaptations made to improve uninterrupted access to care for people 
living with NCDs during COVID-19 in LMICs. Telemedicine was the most reported health systems adap-
tation to improve access to NCD care, with potentially significant impact. Healthcare managers and poli-
cymakers interested in health systems adaptations to improve care during future pandemics of outbreaks 
may consider investing in telemedicine services especially because it is more impactful for NCDs care such 
as mental health disorders, hypertension, and diabetes care.

There is evidence that the use of telemedicine or teleconsultation services presents a potent and promising 
service delivery intervention to improve access to NCD prevention, treatment and management services in 
future public health pandemics. This review demonstrated that this service was implemented to improve 
diabetes care, cancer and hypertension care. One study also reported that the intervention was employed 
to remotely train health care providers to improve their knowledge of mental health care delivery. This in-
formation emphasized the need to explore avenues to invest more in telemedicine services to improve care. 
Several studies reported diabetes and mental health disorders as the predominant NCDs that these health 
systems adaptations sought to address. However, the scalability of the health systems measures established 
and implemented to improve access to care among people living with other NCDs conditions such as stroke 
and heart disease remains unclear. Implementation research to unpack the contextual enablers and barri-
ers underpinning the successful implementation of these interventions is needed. Telemedicine is already 
being promoted as a pathway to close the treatment and access gap for optimal NCD care, so it is unsur-
prising that we identified it as the most predominant health system adaptation intervention to improve ac-
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cess to NCD care during the COVID-19 pandemic. Various state governments, ministries of health, and 
partners should invest more in telemedicine services to strengthen health systems. However, there is also 
little information on how to scale up these interventions in resource-limited settings in ways that improve 
health system function. Future research must explore the implementation strategies and outcomes of using 
telemedicine in LMICs. For example, given that telemedicine was the widely used intervention, immediate 
research steps may be taken to clearly map out the contextual factors driving the use of telemedicine for 
NCD care in this setting.

Decentralisation of NCD treatment services to improve access to care and address the long-standing treat-
ment gap was also notable although not widespread. Past works in Vietnam, Brazil, other countries Ethiopia, 
Eswatini [60], Kenya [73], Uganda [74] and Rwanda [61], where community health care workers (CHWs) 
have been tasked with NCD care, reported on the decentralisation of NCD care in Africa with demonstra-
ble potential impact on clinical outcomes. Unsurprisingly, we noted this was reported as an intervention to 
improve high blood pressure care during the pandemic in India. This is an innovative approach that should 
be given policy attention. To date, most NCD treatment services are highly centralised and most primary 
care facilities especially at the local health service levels do not provide comprehensive care for NCDs. Most 
services are provided primarily in urban tertiary facilities thus limiting access to optimal NCDs for most 
patients. We demonstrated the utility of decentralising NCDs care to the doorstep of the people in need of 
such services. Post COVID-19, such low-cost, health systems adaptation interventions should be expand-
ed to improve NCD screening and treatment, especially drug refill in primary care facilities. This will mi-
nimise the congestion in major referral hospitals in LMIC and reduce or eliminate out-of-pocket payments 
often characterized by a referral from primary care to tertiary health facilities.

Limitations

This review has several limitations. First, we performed a narrative synthesis of the evidence identified from 
the eligible studies which were drawn from all types of studies, including gray literature. Hence, we present 
evidence of the potential impact of the different interventions and health systems adaptations to improve 
NCD care during the COVID-19 pandemic. Most of the included studies used relatively weak designs and 
many were not able to establish causality. The primary aim of this scoping review was to identify adapta-
tions rather than critique their contribution. The findings should thus be interpreted with this in mind. Fu-
ture attempts to measure the actual impact of these interventions may consider experimental study designs, 
and more importantly, study designs that allow detailed exploration of why and under what circumstances 
the adaptions worked (or not) to improve access to high-quality NCD care. Second, although we adopted 
a broader and less restrictive approach in conducting the research, given that the search was restricted to 
the English language, it is possible we overlooked some important, eligible articles. Also, few of the studies 
addressed how to incorporate this within regular health systems and how this work when services are rou-
tinely operating. It is likely we missed numerous health service modifications that have not yet been pub-
lished. We mitigated this by looking to gray literature, yet notably the interventions in the review do not 
represent all potential adaptations.

CONCLUSIONS
We found that different health systems and policy adaptations have been implemented to improve access to 
care across different LMIC contexts and demonstrated the potential impact of some of them. Lessons from 
countries where these were successfully implemented should be shared to guide implementation in other, 
similar contexts. Further research is needed to comprehensively evaluate the impact of such interventions 
on health, user confidence, and overall health system performance. Insights from such research endeavors 
are critical for ongoing health systems strengthening efforts to mitigate the impact of COVID-19 and future 
global health security threats for people living with NCDs. Future research should also examine the con-
textual barriers and enablers toward the implementation of such measures. The use of telemedicine in the 
prevention and treatment of infectious diseases is expanding, with evidence of the potential impact on op-
timizing clinical outcomes and improving access to care. Our findings are similar for NCD prevention and 
treatment during COVID-19, revisiting the debate on the potential of telemedicine and other innovations 
to improve access to care and address treatment gaps for NCDs. However, it is crucial that well-designed 
implementation studies are conducted to inform adoption and scale up in different settings.



Baatiema et al. 
PA

PE
R

S

2023  •  Vol. 13  •  06006 12 www.jogh.org • doi: 10.7189/jogh.13.06006

Acknowledgements: The first author (LB) immensely appreciates his Mentors for the Fogarty Global Health Training 
Program: Professors Margaret Kruk, Kwadwo Koram and Ama de-Graft Aikins. LB is also hosted by the West African 
Centre for Cell Biology and Infectious Pathogens (WACCBIP), University of Ghana, as the LMIC Fellow of the Harvard, 
Boston University, Northwestern and University of New Mexico (HBNU) Consortium/Fogarty Global Health Training 
Program, NIH.

Funding: The publication of this work was supported by a grant to MK from the Bill & Melinda Gates Foundation. Re-
search reported in this publication was supported by the Fogarty International Center and National Institute of Mental 
Health, of the National Institutes of Health under Award Number D43 TW010543. The content is solely the responsi-
bility of the authors and does not necessarily represent the official views of the National Institutes of Health.

Authorship contributions: LB, KAK and MK conceived and designed the study protocol. LNA assisted with the devel-
opment of the protocol. LB conducted the search. LB, OAS and CH conducted the screening. LB and OAS conducted the 
data extraction. LB conducted the analysis and interpretation with substantial contributions from LNA, SA, OAS, CH, 
KAK and MK. All authors critically reviewed of the manuscript for important intellectual content and approved the final 
version for submission. The corresponding author confirms that all listed authors meet the ICMJE criteria for authorship

Disclosure of interest: The authors completed the ICMJE Disclosure of Interest Form (available upon request from the 
corresponding author) and disclose no relevant interests.

Additional material
Online Supplementary Document

 1  Mudie K, Jin MM, Kendall L, Addo J, dos-Santos-Silva I, Quint J, et al. Non-communicable diseases in sub-Saharan Africa: 
a scoping review of large cohort studies. J Glob Health. 2019;9:020409. Medline:31448113 doi:10.7189/jogh.09.020409

 2  Gouda HN, Charlson F, Sorsdahl K, Ahmadzada S, Ferrari AJ, Erskine H, et al. Burden of non-communicable diseases in 
sub-Saharan Africa, 1990–2017: results from the Global Burden of Disease Study 2017. Lancet Glob Health. 2019;7:e1375-
87. Medline:31537368 doi:10.1016/S2214-109X(19)30374-2

 3  Pécout C, Pain E, Chekroun M, Champeix C, Kulak C, Prieto R, et al. Impact of the COVID-19 Pandemic on Patients Af-
fected by Non-Communicable Diseases in Europe and in the USA. Int J Environ Res Public Health. 2021;18:6697. Med-
line:34206293 doi:10.3390/ijerph18136697

 4  World Health Organization. Second round of the national pulse survey on continuity of essential health services during 
the COVID-19 pandemic: January-March 2021: interim report, 22 April 2021. Geneva: World Health Organization; 2021.

 5  Levin AT, Owusu-Boaitey N, Pugh S, Fosdick BK, Zwi AB, Malani A, et al. Assessing the burden of COVID-19 in develop-
ing countries: systematic review, meta-analysis and public policy implications. BMJ Glob Health. 2022;7:e008477. Med-
line:35618305 doi:10.1136/bmjgh-2022-008477

 6  Pal R, Bhadada SK. COVID-19 and non-communicable diseases. Postgrad Med J. 2020;96:429-30. Medline:32234837 
doi:10.1136/postgradmedj-2020-137742

 7  Yang J, Zheng Y, Gou X, Pu K, Chen Z, Guo Q, et al. Prevalence of comorbidities and its effects in coronavirus disease 
2019 patient: A systematic review and meta-analysis. Int J Infect Dis. 2020;94:91-5. Medline:32173574 doi:10.1016/j.
ijid.2020.03.017

 8  Fang L, Karakiulakis G, Roth M. Are patients with hypertension and diabetes mellitus at increased risk for COVID-19 in-
fection? Lancet Respir Med. 2020;8:e21. Medline:32171062 doi:10.1016/S2213-2600(20)30116-8

 9  Chang AY, Cullen MR, Harrington RA, Barry M. The impact of novel coronavirus COVID-19 on noncommunicable dis-
ease patients and health systems: a review. J Intern Med. 2021;289:450-62. Medline:33020988 doi:10.1111/joim.13184

10  Guo T, Fan Y, Chen M, Wu X, Zhang L, He T, et al. Cardiovascular implications of fatal outcomes of patients with coro-
navirus disease 2019 (COVID-19). JAMA Cardiol. 2020;5:811-8. Medline:32219356 doi:10.1001/jamacardio.2020.1017

11  Madjid M, Safavi-Naeini P, Solomon SD, Vardeny O. Potential effects of coronaviruses on the cardiovascular system: a re-
view. JAMA Cardiol. 2020;5:831-40. Medline:32219363 doi:10.1001/jamacardio.2020.1286

12  Shi S, Qin M, Shen B, Cai Y, Liu T, Yang F, et al. Association of cardiac injury with mortality in hospitalized patients with 
COVID-19 in Wuhan, China. JAMA Cardiol. 2020;5:802-10. Medline:32211816 doi:10.1001/jamacardio.2020.0950

13  Shibata S, Arima H, Asayama K, Hoshide S, Ichihara A, Ishimitsu T, et al. Hypertension and related diseases in the era of 
COVID-19: a report from the Japanese Society of Hypertension Task Force on COVID-19. Hypertens Res. 2020;43:1028-
46. Medline:32737423 doi:10.1038/s41440-020-0515-0

14  World Health Organization. Responding to non-communicable diseases during and beyond the COVID-19 pandemic: ex-
amples of actions being taken by selected members of the United Nations Inter-Agency Task Force on the prevention and 
control of non-communicable diseases. Geneva: World Health Organization; 2021.

15  World Health Organization. The impact of the COVID-19 pandemic on noncommunicable disease resources and services: 
results of a rapid assessment. Geneva: World Health Organization; 2020.

16  Lee J. Mental health effects of school closures during COVID-19. Lancet Child Adolesc Health. 2020;4:421. Med-
line:32302537 doi:10.1016/S2352-4642(20)30109-7

17  Galea S, Merchant RM, Lurie N. The mental health consequences of COVID-19 and physical distancing: the need for preven-
tion and early intervention. JAMA Intern Med. 2020;180:817-8. Medline:32275292 doi:10.1001/jamainternmed.2020.1562

RE
FE

RE
N

C
E

S

https://jogh.org/documents/2023/jogh-13-06006-s001.pdf
https://pubmed.ncbi.nlm.nih.gov/31448113
https://doi.org/10.7189/jogh.09.020409
https://pubmed.ncbi.nlm.nih.gov/31537368
https://doi.org/10.1016/S2214-109X(19)30374-2
https://pubmed.ncbi.nlm.nih.gov/34206293
https://pubmed.ncbi.nlm.nih.gov/34206293
https://doi.org/10.3390/ijerph18136697
https://pubmed.ncbi.nlm.nih.gov/35618305
https://pubmed.ncbi.nlm.nih.gov/35618305
https://doi.org/10.1136/bmjgh-2022-008477
https://pubmed.ncbi.nlm.nih.gov/32234837
https://doi.org/10.1136/postgradmedj-2020-137742
https://pubmed.ncbi.nlm.nih.gov/32173574
https://doi.org/10.1016/j.ijid.2020.03.017
https://doi.org/10.1016/j.ijid.2020.03.017
https://pubmed.ncbi.nlm.nih.gov/32171062
https://doi.org/10.1016/S2213-2600(20)30116-8
https://pubmed.ncbi.nlm.nih.gov/33020988
https://doi.org/10.1111/joim.13184
https://pubmed.ncbi.nlm.nih.gov/32219356
https://doi.org/10.1001/jamacardio.2020.1017
https://pubmed.ncbi.nlm.nih.gov/32219363
https://doi.org/10.1001/jamacardio.2020.1286
https://pubmed.ncbi.nlm.nih.gov/32211816
https://doi.org/10.1001/jamacardio.2020.0950
https://pubmed.ncbi.nlm.nih.gov/32737423
https://doi.org/10.1038/s41440-020-0515-0
https://pubmed.ncbi.nlm.nih.gov/32302537
https://pubmed.ncbi.nlm.nih.gov/32302537
https://doi.org/10.1016/S2352-4642(20)30109-7
https://pubmed.ncbi.nlm.nih.gov/32275292
https://doi.org/10.1001/jamainternmed.2020.1562


Health system adaptations to improve care during COVID-19

PA
PE

R
S

www.jogh.org • doi: 10.7189/jogh.13.06006 13 2023  •  Vol. 13  •  06006

RE
FE

RE
N

C
E

S

18  Kruk ME. Emergency preparedness and public health systems: lessons for developing countries. Am J Prev Med. 
2008;34:529-34. Medline:18471591 doi:10.1016/j.amepre.2008.02.012

19  Kruk ME, Myers M, Varpilah ST, Dahn BT. What is a resilient health system? Lessons from Ebola. Lancet. 2015;385:1910-
2. Medline:25987159 doi:10.1016/S0140-6736(15)60755-3

20  Siedner MJ, Gostin LO, Cranmer HH, Kraemer JD. Strengthening the detection of and early response to public health emer-
gencies: lessons from the West African Ebola epidemic. PLoS Med. 2015;12:e1001804. Medline:25803303 doi:10.1371/
journal.pmed.1001804

21  Peiris D, Sharma M, Praveen D, Bitton A, Bresick G, Coffman M, et al. Strengthening primary health care in the COVID-19 
era: a review of best practices to inform health system responses in low-and middle-income countries. WHO South-East 
Asia J Public Health. 2021;10:6. doi:10.4103/2224-3151.309867

22  Mitchell S, Maynard V, Lyons V, Jones N, Gardiner C. The role and response of primary healthcare services in the delivery 
of palliative care in epidemics and pandemics: A rapid review to inform practice and service delivery during the COVID-19 
pandemic. Palliat Med. 2020;34:1182-92. Medline:32736494 doi:10.1177/0269216320947623

23  Kane J, Landes M, Carroll C, Nolen A, Sodhi S. A systematic review of primary care models for non-communicable dis-
ease interventions in sub-Saharan Africa. BMC Fam Pract. 2017;18:46. Medline:28330453 doi:10.1186/s12875-017-0613-5

24  Rawaf S, Allen LN, Stigler FL, Kringos D, Quezada Yamamoto H, van Weel C, et al. Lessons on the COVID-19 pandem-
ic, for and by primary care professionals worldwide. Eur J Gen Pract. 2020;26:129-33. Medline:32985278 doi:10.1080/1
3814788.2020.1820479

25  Ghanbari MK, Behzadifar M, Bakhtiari A, Behzadifar M, Azari S, Gorji HA, et al. Assessing Iran’s health system according 
to the COVID-19 strategic preparedness and response plan of the World Health Organization: health policy and historical 
implications. J Prev Med Hyg. 2021;61:E508. Medline:33628954

26  McMahon M, Nadigel J, Thompson E, Glazier RH. Informing Canada’s health system response to COVID-19: priorities 
for health services and policy research. Healthc Policy. 2020;16:112. Medline:32813643 doi:10.12927/hcpol.2020.26249

27  Antwi-Boasiako J, Abbey COA, Ogbey P, Ofori RA. Policy Responses to fight COVID-19; the case of Ghana. Rev Adm 
Pública. 2021;55:122-39. doi:10.1590/0034-761220200507

28  Ho HT, Jenkins C, Ta HQ, Bui CL, Van Hoang M, Santin O. Digital support for caregivers of patients with non-commu-
nicable diseases during COVID-19: Lessons from a cancer case study in Vietnam. J Glob Health. 2021;11:03095. Med-
line:34408856 doi:10.7189/jogh.11.03095

29  Doubova SV, Leslie HH, Kruk ME, Pérez-Cuevas R, Arsenault C. Disruption in essential health services in Mexico during 
COVID-19: an interrupted time series analysis of health information system data. BMJ Glob Health. 2021;6:e006204. Med-
line:34470746 doi:10.1136/bmjgh-2021-006204

30  Tagoe ET, Nonvignon J, van Der Meer R, Megiddo I, Godman B. Challenges to the delivery of clinical diabe-
tes services in Ghana created by the COVID-19 pandemic. J Health Serv Res Policy. 2023;28:58. Medline:35786026 
doi:10.1177/13558196221111708

31  Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. PRISMA extension for scoping reviews (PRIS-
MA-ScR): checklist and explanation. Ann Intern Med. 2018;169:467-73. Medline:30178033 doi:10.7326/M18-0850

32  Peters MD, Godfrey C, McInerney P, Khalil H, Larsen P, Marnie C, et al. Best practice guidance and reporting items for the 
development of scoping review protocols. JBI Evid Synth. 2022;20:953-68. Medline:35102103 doi:10.11124/JBIES-21-00242

33  Arksey H, O’Malley L. Scoping studies: towards a methodological framework. Int J Soc Res Methodol. 2005;8:19-32. 
doi:10.1080/1364557032000119616

34  Joanna Briggs Institute. The Joanna Briggs Institute reviewers’ manual 2015: Methodology for JBI scoping reviews. 2015. 
Available: http://joannabriggs.org/assets/docs/sumari/Reviewers-Manual_Methodology-for-JBI-Scoping-Reviews_2015_v2 
pdf. Accessed: 11 February 2019.

35  Angulo Barranca MJ, Huaman Sanchez K. Use of telemedicine to evaluate the adherence of treatment of patients with type 
1 diabetes in context in the context of COVID-19 Lima - Peru. Pediatr Diabetes. 2021;22:85.

36  Queiroz MS, de Carvalho JX, Bortoto SF, de Matos MR, das Graças Dias Cavalcante C, Andrade EAS, et al. Diabetic ret-
inopathy screening in urban primary care setting with a handheld smartphone-based retinal camera. Acta Diabetol. 
2020;57:1493-9. Medline:32748176 doi:10.1007/s00592-020-01585-7

37  Atreya S, Kumar G, Samal J, Bhattacharya M, Banerjee S, Mallick P, et al. Patients’/Caregivers’ perspectives on telemedi-
cine service for advanced cancer patients during the COVID-19 pandemic: An exploratory survey. Indian J Palliat Care. 
2020;26:S40-4. Medline:33088085 doi:10.4103/IJPC.IJPC_145_20

38  Naik SS, Rahul P, Harihara S, Pahuja E, Chithra NK, Ramachandraiah S, et al. Telephonic follow-up during COVID-19 to 
maintain continuity of care for persons with psychiatric disorders. Asian J Psychiatr. 2021;57:102564. Medline:33516153 
doi:10.1016/j.ajp.2021.102564

39  Reddy TSK, Kunwar A, Durgad K, Tullu FT, Sreedhar C, Wassey A, et al. Decentralization of India Hypertension Con-
trol Initiative services to maintain continuum of care for hypertensive patients during COVID-19 pandemic in Telangana. 
WHO South-East Asia J Public Health. 2021;10:49-58. doi:10.4103/2224-3151.309873

40  Shukla K, Sawal N. Problems faced by Parkinson’s disease patients during COVID-19 pandemic compulsory lockdown 
and its management with the help of Telemedicine in a North Indian cohort. Mov Disord. 2021;36:S234-5.

41  Sidana A, Singh AR, Kaur J. Telemedicine for mental health during COVID-19: Need and accessibility by patients of commu-
nity outreach clinics. Journal of Mental Health and Human Behaviour. 2020;25:138-42. doi:10.4103/jmhhb.jmhhb_136_20

42  Ullas S, Pradeep M, Surendran S, Ravikumar A, Bastine AM, Prasad A, et al. Telemedicine During the COVID-19 Pandemic: 
A Paradigm Shift in Non-Communicable Disease Management?–A Cross-Sectional Survey from a Quaternary-Care Center 
in South India. Patient Prefer Adherence. 2021;15:2715. Medline:34916781 doi:10.2147/PPA.S332636

https://pubmed.ncbi.nlm.nih.gov/18471591
https://doi.org/10.1016/j.amepre.2008.02.012
https://pubmed.ncbi.nlm.nih.gov/25987159
https://doi.org/10.1016/S0140-6736(15)60755-3
https://pubmed.ncbi.nlm.nih.gov/25803303
https://doi.org/10.1371/journal.pmed.1001804
https://doi.org/10.1371/journal.pmed.1001804
https://doi.org/10.4103/2224-3151.309867
https://pubmed.ncbi.nlm.nih.gov/32736494
https://doi.org/10.1177/0269216320947623
https://pubmed.ncbi.nlm.nih.gov/28330453
https://doi.org/10.1186/s12875-017-0613-5
https://pubmed.ncbi.nlm.nih.gov/32985278
https://doi.org/10.1080/13814788.2020.1820479
https://doi.org/10.1080/13814788.2020.1820479
https://pubmed.ncbi.nlm.nih.gov/33628954
https://pubmed.ncbi.nlm.nih.gov/32813643
https://doi.org/10.12927/hcpol.2020.26249
https://doi.org/10.1590/0034-761220200507
https://pubmed.ncbi.nlm.nih.gov/34408856
https://pubmed.ncbi.nlm.nih.gov/34408856
https://doi.org/10.7189/jogh.11.03095
https://pubmed.ncbi.nlm.nih.gov/34470746
https://pubmed.ncbi.nlm.nih.gov/34470746
https://doi.org/10.1136/bmjgh-2021-006204
https://pubmed.ncbi.nlm.nih.gov/35786026
https://doi.org/10.1177/13558196221111708
https://pubmed.ncbi.nlm.nih.gov/30178033
https://doi.org/10.7326/M18-0850
https://pubmed.ncbi.nlm.nih.gov/35102103
https://doi.org/10.11124/JBIES-21-00242
https://doi.org/10.1080/1364557032000119616
https://pubmed.ncbi.nlm.nih.gov/32748176
https://doi.org/10.1007/s00592-020-01585-7
https://pubmed.ncbi.nlm.nih.gov/33088085
https://doi.org/10.4103/IJPC.IJPC_145_20
https://pubmed.ncbi.nlm.nih.gov/33516153
https://doi.org/10.1016/j.ajp.2021.102564
https://doi.org/10.4103/2224-3151.309873
https://doi.org/10.4103/jmhhb.jmhhb_136_20
https://pubmed.ncbi.nlm.nih.gov/34916781
https://doi.org/10.2147/PPA.S332636


Baatiema et al. 
PA

PE
R

S

2023  •  Vol. 13  •  06006 14 www.jogh.org • doi: 10.7189/jogh.13.06006

43  Philip S, Patley R, Chander R, Varshney P, Dosajh AC, Vinay B, et al. A report on successful introduction of tele mental health 
training for primary care doctors during the COVID 19 pandemic. Asian J Psychiatr. 2022;68:102967. Medline:34953218 
doi:10.1016/j.ajp.2021.102967

44  Nair S, Kannan P, Mehta K, Raju A, Mathew J, Ramachandran P. The COVID-19 pandemic and its impact on mental health 
services: the provider perspective. Journal of Public Health. 2021;43:ii51-6. Medline:34622289 doi:10.1093/pubmed/
fdab163

45  Kiragu ZW, Gathecha G, Mwangi MK, Ndegwa Z, Pastakia S, Nyagah D, et al. Access to Medicines for Non-Communi-
cable Diseases (NCDS) during COVID-19 in Kenya: A Descriptive Commentary. Health Syst Reform. 2021;7:e1984865. 
Medline:34748436 doi:10.1080/23288604.2021.1984865

46  Pajević I, Hasanović M, Avdibegović E, Džubur-Kulenović A, Burgić-Radmanović M, Babić D, et al. Organization of men-
tal healthcare in Bosnia and Herzegovina during coronavirus disease 2019 pandemic. Indian J Psychiatry. 2020;62:S479. 
Medline:33227053 doi:10.4103/psychiatry.IndianJPsychiatry_1044_20

47  Silva-Tinoco R, de la Torre-Saldaña V. The imperious need for telemedicine for the care of diabetes during the COVID-19 pan-
demic. A comprehensive approach study. Gac Med Mex. 2021;157:312. Medline:34667324 doi:10.24875/GMM.M21000563

48  Salum GA, Rehmenklau JF, Csordas MC, Pereira FP, Castan JU, Ferreira AB, et al. Supporting people with severe mental 
health conditions during the COVID-19 pandemic: Considerations for low- and middle-income countries using telehealth 
case management. Braz J Psychiatry. 2020;42:451-2. Medline:32578690 doi:10.1590/1516-4446-2020-1078

49  Johnson C, Taff K, Lee BR, Montalbano A. The rapid increase in telemedicine visits during COVID-19. Patient Exp J. 
2020;7:72-9. doi:10.35680/2372-0247.1475

50  Shield K, Manthey J, Rylett M, Probst C, Wettlaufer A, Parry CD, et al. National, regional, and global burdens of disease 
from 2000 to 2016 attributable to alcohol use: a comparative risk assessment study. Lancet Public Health. 2020;5:e51-61. 
Medline:31910980 doi:10.1016/S2468-2667(19)30231-2

51  Azarpazhooh MR, Morovatdar N, Avan A, Phan TG, Divani AA, Yassi N, et al. COVID-19 pandemic and burden of 
non-communicable diseases: an ecological study on data of 185 countries. J Stroke Cerebrovasc Dis. 2020;29:105089. 
Medline:32807484 doi:10.1016/j.jstrokecerebrovasdis.2020.105089

52  Hossain MM, Tasnim S, Sharma R, Sultana A, Shaik AF, Faizah F, et al. Digital interventions for people living with non-com-
municable diseases in India: A systematic review of intervention studies and recommendations for future research and de-
velopment. Digit Health. 2019;5:2055207619896153. Medline:31897307 doi:10.1177/2055207619896153

53  Peiris D, Praveen D, Johnson C, Mogulluru K. Use of mHealth systems and tools for non-communicable diseases in low-
and middle-income countries: a systematic review. J Cardiovasc Transl Res. 2014;7:677-91. Medline:25209729 doi:10.1007/
s12265-014-9581-5

54  Shrivastava S. Can Telemedicine Be a Game Changer for Diabetes Management Among Tribal Populations? J Diabetes Sci 
Technol. 2021;15:1192-4. Medline:34350801 doi:10.1177/19322968211018744

55  Budd J, Miller BS, Manning EM, Lampos V, Zhuang M, Edelstein M, et al. Digital technologies in the public-health response 
to COVID-19. Nat Med. 2020;26:1183-92. Medline:32770165 doi:10.1038/s41591-020-1011-4

56  Haldane V, De Foo C, Abdalla SM, Jung A-S, Tan M, Wu S, et al. Health systems resilience in managing the COVID-19 
pandemic: lessons from 28 countries. Nat Med. 2021;27:964-80. Medline:34002090 doi:10.1038/s41591-021-01381-y

57  Hoffer-Hawlik M, Moran A, Zerihun L, Usseglio J, Cohn J, Gupta R. Telemedicine interventions for hypertension manage-
ment in low-and middle-income countries: A scoping review. PLoS One. 2021;16:e0254222. Medline:34242327 doi:10.1371/
journal.pone.0254222

58  Songsermpong S, Bunluesin S, Khomgongsuwan P, Junthon S, Cazabon D, Moran AE, et al. Innovations to sustain non-com-
municable disease services in the context of COVID-19: report from Pakkred District, Nonthaburi Province, Thailand. 
Glob Heart. 2021;16:44. Medline:34211830 doi:10.5334/gh.1003

59  Pfaff C, Malamula G, Kamowatimwa G, Theu J, Allain TJ, Amberbir A, et al. Decentralising diabetes care from hospitals 
to primary health care centres in Malawi. Malawi Med J. 2021;33:159-68. Medline:35233273 doi:10.4314/mmj.v33i3.3

60  Sharp A, Riches N, Mims A, Ntshalintshali S, McConalogue D, Southworth P, et al. Decentralising NCD management 
in rural southern Africa: evaluation of a pilot implementation study. BMC Public Health. 2020;20:44. Medline:31931762 
doi:10.1186/s12889-019-7994-4

61  Niyonsenga SP, Park PH, Ngoga G, Ntaganda E, Kateera F, Gupta N, et al. Implementation outcomes of national decentral-
ization of integrated outpatient services for severe non-communicable diseases to district hospitals in Rwanda. Trop Med 
Int Health. 2021;26:953-61. Medline:33892521 doi:10.1111/tmi.13593

62  Nyasulu J, Pandya H. The effects of coronavirus disease 2019 pandemic on the South African health system: A call to 
maintain essential health services. Afr J Prim Health Care Fam Med. 2020;12:e1. Medline:32787396 doi:10.4102/phcfm.
v12i1.2480

63  World Health Organization. Continuity of essential health services: facility assessment tool: a module from the suite of 
health service capacity assessments in the context of the COVID-19 pandemic: interim guidance, 20 November 2020. Ge-
neva: World Health Organization; 2020.

64  Zakoji M, Sundararaman T. Emerging good practices and lessons learnt to maintain essential health services during the 
COVID-19 pandemic. WHO South-East Asia J Public Health. 2021;10:26. doi:10.4103/2224-3151.309868

65  Ryan ME, Rajalakshmi R, Prathiba V, Anjana RM, Ranjani H, Narayan KV, et al. Comparison Among Methods of Retinopa-
thy Assessment (CAMRA) study: smartphone, nonmydriatic, and mydriatic photography. Ophthalmology. 2015;122:2038-
43. Medline:26189190 doi:10.1016/j.ophtha.2015.06.011

RE
FE

RE
N

C
E

S

https://pubmed.ncbi.nlm.nih.gov/34953218
https://doi.org/10.1016/j.ajp.2021.102967
https://pubmed.ncbi.nlm.nih.gov/34622289
https://doi.org/10.1093/pubmed/fdab163
https://doi.org/10.1093/pubmed/fdab163
https://pubmed.ncbi.nlm.nih.gov/34748436
https://pubmed.ncbi.nlm.nih.gov/34748436
https://doi.org/10.1080/23288604.2021.1984865
https://pubmed.ncbi.nlm.nih.gov/33227053
https://pubmed.ncbi.nlm.nih.gov/33227053
https://doi.org/10.4103/psychiatry.IndianJPsychiatry_1044_20
https://pubmed.ncbi.nlm.nih.gov/34667324
https://doi.org/10.24875/GMM.M21000563
https://pubmed.ncbi.nlm.nih.gov/32578690
https://doi.org/10.1590/1516-4446-2020-1078
https://doi.org/10.35680/2372-0247.1475
https://pubmed.ncbi.nlm.nih.gov/31910980
https://pubmed.ncbi.nlm.nih.gov/31910980
https://doi.org/10.1016/S2468-2667(19)30231-2
https://pubmed.ncbi.nlm.nih.gov/32807484
https://pubmed.ncbi.nlm.nih.gov/32807484
https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.105089
https://pubmed.ncbi.nlm.nih.gov/31897307
https://doi.org/10.1177/2055207619896153
https://pubmed.ncbi.nlm.nih.gov/25209729
https://doi.org/10.1007/s12265-014-9581-5
https://doi.org/10.1007/s12265-014-9581-5
https://pubmed.ncbi.nlm.nih.gov/34350801
https://doi.org/10.1177/19322968211018744
https://pubmed.ncbi.nlm.nih.gov/32770165
https://doi.org/10.1038/s41591-020-1011-4
https://pubmed.ncbi.nlm.nih.gov/34002090
https://doi.org/10.1038/s41591-021-01381-y
https://pubmed.ncbi.nlm.nih.gov/34242327
https://doi.org/10.1371/journal.pone.0254222
https://doi.org/10.1371/journal.pone.0254222
https://pubmed.ncbi.nlm.nih.gov/34211830
https://doi.org/10.5334/gh.1003
https://pubmed.ncbi.nlm.nih.gov/35233273
https://doi.org/10.4314/mmj.v33i3.3
https://pubmed.ncbi.nlm.nih.gov/31931762
https://doi.org/10.1186/s12889-019-7994-4
https://pubmed.ncbi.nlm.nih.gov/33892521
https://doi.org/10.1111/tmi.13593
https://pubmed.ncbi.nlm.nih.gov/32787396
https://doi.org/10.4102/phcfm.v12i1.2480
https://doi.org/10.4102/phcfm.v12i1.2480
https://doi.org/10.4103/2224-3151.309868
https://pubmed.ncbi.nlm.nih.gov/26189190
https://doi.org/10.1016/j.ophtha.2015.06.011


Health system adaptations to improve care during COVID-19

PA
PE

R
S

www.jogh.org • doi: 10.7189/jogh.13.06006 15 2023  •  Vol. 13  •  06006

66  Zhang W, Nicholas P, Schuman SG, Allingham MJ, Faridi A, Suthar T, et al. Screening for diabetic retinopathy using a 
portable, noncontact, nonmydriatic handheld retinal camera. J Diabetes Sci Technol. 2017;11:128-34. Medline:27402242 
doi:10.1177/1932296816658902

67  Prathiba V, Rajalakshmi R, Arulmalar S, Usha M, Subhashini R, Gilbert CE, et al. Accuracy of the smartphone-based non-
mydriatic retinal camera in the detection of sight-threatening diabetic retinopathy. Indian J Ophthalmol. 2020;68:S42. 
Medline:31937728 doi:10.4103/ijo.IJO_1937_19

68  Onyango MA, Vian T, Hirsch I, Salvi DD, Laing R, Rockers PC, et al. Perceptions of Kenyan adults on access to medicines 
for non-communicable diseases: a qualitative study. PLoS One. 2018;13:e0201917. Medline:30142218 doi:10.1371/jour-
nal.pone.0201917

69  Rockers PC, Laing RO, Ashigbie PG, Onyango MA, Mukiira CK, Wirtz VJ. Effect of Novartis Access on availability and price 
of non-communicable disease medicines in Kenya: a cluster-randomised controlled trial. Lancet Glob Health. 2019;7:e492-
502. Medline:30799142 doi:10.1016/S2214-109X(18)30563-1

70  Ashigbie PG, Rockers PC, Laing RO, Cabral HJ, Onyango MA, Buleti JPL, et al. Availability and prices of medicines for 
non-communicable diseases at health facilities and retail drug outlets in Kenya: a cross-sectional survey in eight counties. 
BMJ Open. 2020;10:e035132. Medline:32414824 doi:10.1136/bmjopen-2019-035132

71  Baatiema L, De-Graft Aikins A, Sav A, Mnatzaganian G, Chan CKY, Somerset S. Barriers to evidence-based acute stroke 
care in Ghana: A qualitative study on the perspectives of stroke care professionals. BMJ Open. 2017;7:e015385. Med-
line:28450468 doi:10.1136/bmjopen-2016-015385

72  World Health Organization. Pulse survey on continuity of essential health services during the COVID-19 pandemic: in-
terim report, 27 August 2020. Geneva: World Health Organization; 2020.

73  Saiyoki LL. ACCESSIBILITY OF ESSENTIAL MEDICINES FOR NON-COMMUNICABLE DISEASES IN A DEVOLVED 
SYSTEM OF GOVERNMENT IN TRANS NZOIA COUNTY, KENYA: MMUST; 2020. 

74  Musoke D, Atusingwize E, Ikhile D, Nalinya S, Ssemugabo C, Lubega GB, et al. Community health workers’ involvement 
in the prevention and control of non-communicable diseases in Wakiso District, Uganda. Global Health. 2021;17:7. Med-
line:33413500 doi:10.1186/s12992-020-00653-5

RE
FE

RE
N

C
E

S

https://pubmed.ncbi.nlm.nih.gov/27402242
https://doi.org/10.1177/1932296816658902
https://pubmed.ncbi.nlm.nih.gov/31937728
https://pubmed.ncbi.nlm.nih.gov/31937728
https://doi.org/10.4103/ijo.IJO_1937_19
https://pubmed.ncbi.nlm.nih.gov/30142218
https://doi.org/10.1371/journal.pone.0201917
https://doi.org/10.1371/journal.pone.0201917
https://pubmed.ncbi.nlm.nih.gov/30799142
https://doi.org/10.1016/S2214-109X(18)30563-1
https://pubmed.ncbi.nlm.nih.gov/32414824
https://doi.org/10.1136/bmjopen-2019-035132
https://pubmed.ncbi.nlm.nih.gov/28450468
https://pubmed.ncbi.nlm.nih.gov/28450468
https://doi.org/10.1136/bmjopen-2016-015385
https://pubmed.ncbi.nlm.nih.gov/33413500
https://pubmed.ncbi.nlm.nih.gov/33413500
https://doi.org/10.1186/s12992-020-00653-5



