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Abstract

Care for non-communicable diseases, including hypertension and diabetes (HTN/DM), is recog-

nized as a growing challenge in humanitarian crises, particularly in low- and middle-income coun-

tries (LMICs) where most crises occur. There is little evidence to support humanitarian actors and

governments in designing efficient, effective, and context-adapted models of care for HTN/DM in

such settings. This article aimed to systematically review the evidence on models of care targeting

people with HTN/DM affected by humanitarian crises in LMICs. A search of the MEDLINE, Embase,

Global Health, Global Indexus Medicus, Web of Science, and EconLit bibliographic databases and

grey literature sources was performed. Studies were selected that described models of care for

HTN/DM in humanitarian crises in LMICs. We descriptively analysed and compared models of care

using a conceptual framework and evaluated study quality using the Mixed Methods Appraisal

Tool. We report our findings according to PRISMA guidelines. The search yielded 10 645 citations,

of which 45 were eligible for this review. Quantitative methods were most commonly used (n¼ 34),

with four qualitative, three mixed methods, and four descriptive reviews of specific care models

were also included. Most studies detailed primary care facility-based services for HTN/DM, focus-

ing on health system inputs. More limited references were made to community-based services.

Health care workforce and treatment protocols were commonly described framework components,

whereas few studies described patient centredness, quality of care, financing and governance,

broader health policy, and sociocultural contexts. There were few programme evaluations or ef-

fectiveness studies, and only one study reported costs. Most studies were of low quality. We con-

cluded that an increasing body of literature describing models of care for patients with HTN/DM in

humanitarian crises demonstrated the development of context-adapted services but showed little

evidence of impact. Our conceptual framework could be used for further research and develop-

ment of NCD models of care.
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Introduction

The burden of non-communicable diseases (NCDs) has received

increasing global attention in the last decade, and NCD care has

been included as a specific target of the Sustainable Development

Goals (Nugent et al., 2018). Low- and middle-income countries

(LMICs) bear most of the burden of NCD mortality and morbidity,

and it is estimated this burden will continue to rise and cause a

greater financial burden on health systems and households, particu-

larly in LMICs (Kankeu et al., 2013). Achieving the global target of

reducing premature deaths due to NCDs by one-third will not be

possible without health policies and programmes that reach the

most vulnerable communities such as those affected by conflict or

disaster (Tangcharoensathien et al., 2015). However, to date, there

has been limited evidence to guide interventions for NCD prevention

and care in LMICs and even less for humanitarian contexts (Kane

et al., 2017; Allen et al., 2018).

In 2017, there were an estimated 180 million people affected by

armed conflicts, including a record 68.5 million refugees and intern-

ally displaced people (IDPs) (United Nations High Commissioner

for Refugees, 2018). An additional 95 million were affected by nat-

ural disasters (Centre for Research on the Epidemiology of

Disasters, 2018). LMICs hosted the majority of these populations.

Managing NCDs is particularly challenging in humanitarian crises

due to insecurity and weakened or damaged health systems that are

often under-capacitated and poorly aligned to address chronic care

needs (Woodward et al., 2016). Humanitarian actors are now

increasing their focus on NCDs, an area until recently neglected

compared to other emergency health policies and measures (Amara

and Aljunid, 2014; Massey et al., 2017; Slama et al., 2017). These

actors recognize the need for context-adapted approaches based on

the local epidemiology, population demographics and sociocultural

characteristics, and health system composition and quality

(Jobanputra et al., 2016). They can also draw on lessons learned

from decades of implementing chronic HIV/AIDS treatment, such as

incorporating task sharing while avoiding a vertical approach that

neglects primary health care (Rabkin et al., 2018).

Studies on NCD interventions in humanitarian settings in

LMICs have been limited to date (Ruby et al., 2015; Jobanputra

et al., 2016; Aebischer Perone et al., 2017; Blanchet et al., 2017;

Ansbro et al., 2021). A 2015 systematic review examining the effect-

iveness of NCD interventions in humanitarian settings identified

only eight studies meeting inclusion criteria (Ruby et al., 2015). The

review found that implementation of algorithm-based interventions

for specific NCDs and cohort monitoring was successful in improv-

ing programmatic outcomes, but the included studies were of limited

quality overall. None of the selected studies focused on NCD pre-

vention, and none was conducted in Sub-Saharan Africa. Another

recent review, describing diabetes care in humanitarian crises, found

a paucity of existing evidence describing the burden, access to care

and utilization of services for diabetes patients in such settings

(Kehlenbrink et al., 2019). The review highlighted the need to ad-

dress financial and other barriers to patient access and to develop

cost-effective models of care.

Implementing NCD care in humanitarian crises requires the de-

velopment of a context-adapted approach or ‘model of care’. A

model of care may be characterized as a conceptual and pragmatic

framework that describes how services are delivered within a health

system (Davidson et al., 2006; Agency for Clinical Innovation,

2013). Several authors have proposed that robust primary care serv-

ices are an essential part of the model of care for screening and man-

agement of hypertension, diabetes, and other NCDs in LMICs

(Maher et al., 2012; Jobanputra et al., 2016; Aebischer Perone

et al., 2017). A systematic review of primary care-based models of

care for NCDs in Sub-Saharan Africa proposed a modified concep-

tual framework to understand and compare these models based on

evidence from these settings (Kane et al., 2017). The authors identi-

fied the key health systems roles of NCD screening, prevention, and

control, and they described model inputs, such as dedicated NCD

health workers, strong communication with medical specialists, and

patient treatment adherence support.

There are unique challenges to implementing similar models of

NCD care in humanitarian crises. These include forced displace-

ment, which may lead to the disruption of treatment and support,

and interrupted health services due to the movement and attrition of

health care workers (HCWs), insecurity, destruction of infrastruc-

ture, or breakdown in supply chains and data processes (Jobanputra

et al., 2016; Aebischer Perone et al., 2017; Slama et al., 2017; ).

NCD screening has not been recommended during an emergency re-

sponse in settings without programmes for disease management and

treatment (Aebischer Perone et al., 2017). Furthermore, the frag-

mentation of care between governmental and non-governmental

organizations (NGOs) can lead to the creation of parallel health sys-

tems and programmes, further complicating the delivery of continu-

ous, integrated care as well as the sustainability of such programmes

when NGO actors depart (Blanchet et al., 2016). Primary-level mod-

els of care for NCDs in humanitarian settings should be designed to

take account of these specific challenges.

In order to inform the development of effective and patient-

centred models of care for NCDs in humanitarian settings, it is es-

sential to explore the currently available evidence and identify gaps

to guide urgently needed research in this area. This systematic

KEY MESSAGES

1. This systematic review identified an increasing body of literature documenting models of care for hypertension and diabetes (HTN/

DM) management in humanitarian settings, but studies remain of limited quality.

2. The majority of studies described primary care-level, physician-delivered HTN/DM services in middle-income countries affected by

the Syrian crisis.

3. Our use of a model of care conceptual framework allowed the comparison of studies from diverse regions and crises and may prove

useful to guide further research and evaluation and programme design.
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review focused on two conditions, hypertension and diabetes (HTN/

DM), that contribute significantly to the global burden of NCDs

and that are amenable to being managed using a primary care

model. Our review used broader inclusion criteria than previous

studies, encompassing quantitative, qualitative, and mixed methods

studies. We developed a model of care conceptual framework for

NCD care in humanitarian crises to guide our review.

The aim of this systematic review was to examine the evidence

on models of care for HTN/DM in humanitarian crises in LMICs.

The objectives were to: (1) describe the key characteristics and find-

ings of eligible studies; (2) analyse the models of care for patients

with HTN/DM in humanitarian crises using a model of care concep-

tual framework; (3) evaluate the quality of the evidence for models

of care; and (4) provide policy and research recommendations for

the implementation of NCD models of care in humanitarian crises.

Methods

This systematic review followed the reporting items for systematic

reviews as described in the PRISMA statement (Moher et al., 2009).

Eligibility criteria
Populations of study

The study populations were defined as people affected by humanitar-

ian crises including refugees, IDPs, and non-displaced persons, as well

as host communities when the former groups were also included in

the study. Only crises that occurred in LMICs, as defined by the

World Bank, were included (World Bank, 2018). Studies set in the

protracted health crises caused by HIV/AIDS and tuberculosis, in the

absence of another humanitarian crisis, were excluded. Studies exam-

ining NCD care of refugees and IDPs residing or resettled in high-

income countries, as well as active and former combatants, were

excluded because high-income country health systems tend to have

long-established programs and guidelines for NCDs and different

resources available for NCD care compared to those in LMICs.

Health conditions

We included studies examining models of care for NCDs (either un-

specified NCDs or a limited number of highly prevalent NCDs);

models specific to hypertension and/or diabetes; or models manag-

ing complications from these diseases. Studies and reports that

described models of care for specific NCDs other than HTN/DM

were excluded, such as programmes for cancer care.

Interventions and levels of care

Health intervention modalities included those spanning the disease

course from preventative care, screening, healthy behaviour promo-

tion, disease management, and treatment to rehabilitation and palli-

ation. In order to encompass the spectrum of potential interventions

at the individual and population levels, sites and levels of care

ranged from community- and home-based programmes to facility-

based primary, secondary, and tertiary level programmes. Studies

that only described disease prevalence or health-seeking behaviours

without describing a modality of care, such as how interventions

were delivered, were excluded.

Types of studies and outcome measures

This review included quantitative, qualitative, mixed methods stud-

ies, policy analyses, and case study articles, which offered additional

descriptive detail on specific models of care referred to in the

included empirical studies. Thus, neither the presence of a control

group nor the presence of outcome data was an inclusion require-

ment. When present, patient clinical outcome and process outcome

data, described below, were reviewed as well as information on pa-

tient and providers’ perceptions of the model of care.

Search strategy
This search included the MEDLINE, Embase, Global Health,

Global Indexus Medicus, Web of Science (Science Citation Index

Expanded, Social Sciences Citation Index, and Emerging Sources

Citation Index), and EconLit bibliographic databases and was con-

ducted in November 2020. Search terms were related to humanitar-

ian crises, NCDs, and models of care. The MEDLINE search

strategy shown (see Supplementary File S1) was originally created in

MEDLINE and then modified for the other databases. We devel-

oped search terms for ‘model of care’ from previous literature

reviews of NCD care and in discussion with experts (Ruby et al.,

2015; Kane et al., 2017). Search terms were also mapped to subject

headings of each bibliographic database, and LMIC search terms

were used to narrow results (World Bank, 2018). We included stud-

ies published after January 1990 until 31 December 2019, since pre-

vious reviews did not find studies on NCD care in humanitarian

emergencies prior to 1997 (Ruby et al., 2015; Blanchet et al., 2017).

No language restrictions were applied in the search, and no studies

were excluded based on language alone. We also reviewed grey lit-

erature for any original research that described HTN/DM models of

care. We searched the websites of larger humanitarian NGOs and

supranational organizations including United Nations Relief and

Works Agency for Palestine Refugees in the Near East (UNRWA),

United Nations High Commissioner for Refugees, Médecins Sans

Frontières (MSF) and MSF Field Research, International Rescue

Committee, International Committee of the Red Cross,

International Federation of Red Cross and Red Crescent Societies,

Mercy Corps, International Medical Corps, ReliefWeb, Humanity

& Inclusion—Handicap International, and HelpAge International.

Study selection and data extraction
After the removal of duplicates, six authors independently reviewed

the citation title and abstract for inclusion in the full-text review.

Citations with titles that appeared to meet inclusion criteria but

without an available abstract were also included for full-text review.

The analysis of full-text articles for final inclusion was conducted by

two authors, and disagreements were moderated by a third author.

We contacted the authors of relevant papers if the full-text article

was not available.

Data were extracted from all included studies by two authors

using an Excel spreadsheet based on the model of care conceptual

framework. A third author conducted the extraction on a random

sample each of the final selected papers for quality control purposes.

Data extraction variables included study characteristics, type of hu-

manitarian crisis, study population, research methods, key findings

according to the conceptual framework domains, and outcomes if

available. Any relevant outcome measures were included, such as

patient intermediate clinical outcomes (achieving target measures

for blood pressure and glycaemic control), treatment default or non-

adherence rates, and significant cardiovascular disease events or

mortality. Process or programmatic outcomes included the fidelity

of implementation of standardized protocols or guidelines for diag-

nosis, treatment and monitoring, outcomes related to training of

physicians and other medical staff in NCD care (numbers trained,

change in knowledge), and availability of essential supplies and

medications.
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Model of care conceptual framework
In order to describe and compare diverse implementation models of

NCD care across different humanitarian programmes and settings,

we developed a conceptual framework based on the World Health

Organization (WHO) health systems building blocks framework

and other existing models of care in LMICs (Figure 1) (World

Health Organization, 2007; Kane et al., 2017; Kruk et al., 2018).

Acknowledging the criticism that the building blocks approach to

health system appraisal is somewhat mechanistic in evaluating each

block separately, our study framework was modified to enable an

analysis of the relationship between the various resources and com-

ponents of a health system. It was informed by the ‘systems thinking’

approach that addresses the complexity of health systems and the

interactions of components or sub-systems leading to changes in the

whole (Kruk et al., 2018).

For this framework, we added the domain of patient demand

and preferences to capture the concept of ‘patient centredness’ and

the interaction between the formal health system and community-

based formal or informal systems. The sub-themes in this domain

were drawn from economic models and social systems approaches

to describing health systems and were influenced by the recent dis-

course on the prioritization of quality in healthcare (Kruk et al.,

2018). These sub-themes were cost and income, knowledge, educa-

tion, household characteristics, and distance from the facility.

The intermediate health goals in this framework reflected those

in the WHO health systems framework, highlighting the interaction

of health system inputs with these patient needs and preferences

(World Health Organization, 2007). The domains of access—avail-

ability, affordability, accessibility, accommodation, and acceptabil-

ity—were derived from previously described measures of coverage

(Penchansky and Thomas, 1981; Hernández-Quevedo and

Papnicolas, 2013; Levesque et al., 2013). Availability was defined as

the volume and type of existing services and whether this was ad-

equate for the volume and needs of service users. Affordability con-

stituted the patient’s capacity to use financial resources to obtain

care balanced against their income and the perceived worth of the

service. Accessibility addressed the match between the location of

services vs the location of people in need, including transport, travel

time, distance, and cost. The accommodation was defined as the or-

ganization of service delivery, such as opening times and ability of

service users to accommodate to this. Acceptability was considered

as the relationship between the services and the patient’s expecta-

tions of appropriate care.

The goal of health care quality was described by the quantity of

intended care, quality of services provided, patient-perceived experi-

ence, and safety of health care processes. We included three add-

itional intermediate health goals: system responsiveness, continuity

of care, and integration of services. Responsiveness has been defined

as the ability of health services meet a patient’s holistic needs; in this

framework, it also encompassed a model of care’s ability to respond

to changing patient needs in a volatile context (Hernández-Quevedo

and Papnicolas, 2013; Kruk et al., 2018). Integration described the

Figure 1 Conceptual framework for model of care for NCDs in humanitarian crises.
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linkage between different levels and sites of care, such as facility-

based care and community-based support as well as coordination

between providers and institutions, while continuity of care referred

to uninterrupted care throughout the patient’s disease and life

course. They were included as another intermediate health goal to

emphasize the chronic, integrated care required for HTN/DM.

These intermediate goals directly impact the final goals of improved

health, social financial risk protection and improved efficiency. For

NCDs, we considered that measures of effective care leading to

improved health may include improved intermediate clinical out-

comes such as improved blood pressure control, decreased complica-

tions and deaths, behavioural outcomes such as reduced smoking

and improved diet and exercise, and patient-level outcomes such as

improved quality of life.

The model of care framework also placed the health system

within the broader array of issues present during a humanitarian cri-

sis. The first was sociocultural context, defined as the economic and

social environment of the country where the health system is

located. Contributing factors included cultural health beliefs and

health-seeking behaviours. The second was the public and humani-

tarian policy context, which included tobacco and alcohol regula-

tion and other health policies. The model of care framework was

used to create a data extraction tool for use during full-text review,

to guide the descriptive analysis of heterogeneous studies and syn-

thesize the results.

Critical appraisal
The Mixed Methods Appraisal Tool (MMAT) was used on all stud-

ies presenting primary data. The MMAT is a critical appraisal tool

that was designed for the appraisal stage of systematic reviews of

empirical mixed studies that include qualitative, quantitative, and

mixed methods studies. It allows appraisal of the methodological

quality of five categories of studies: qualitative research, randomized

controlled trials, non-randomized studies, quantitative descriptive

studies, and mixed methods studies. We applied the 2018 version,

which was updated on the basis of findings from a literature review

of critical appraisal tools, interviews with MMAT users, and an e-

Delphi study with international experts (Hong et al., 2018). An ini-

tial screening question was applied to determine if the study pre-

sented empirical data. Using the MMAT 2018 guidance document,

each included study was assigned a study category within MMAT

and was rated ‘don’t know/yes/no’ for each criterion of the chosen

category (see Supplementary Table S3). MMAT discourages the cal-

culation of an overall score and screening out of low-quality studies.

Thus, ratings were presented along with a descriptive analysis of

study strengths and weaknesses. Three authors performed the

appraisal.

Ethics
The authors’ institution provided ethical approval for the conduct of

this study.

Results

Study selection
The bibliographic databases yielded 10 645 citations after duplicates

were removed (Figure 2). Based on English-language citation title or

abstract, we selected 134 for a full-text review; 45 were eligible for

data extraction. The other citations were excluded because there

was neither description of how interventions were delivered nor of a

specific care model (n¼44), the study populations resided in high-

income countries (n¼29), or the full text was not available (n¼16).

The grey literature search yielded no additional papers.

Study characteristics
A summary of the 45 included records is shown in Table 1. The

studies were published between 2000 and 2019, and the median

year of publication was 2016. The majority (n¼37, 82%) involved

populations living in or fleeing from conflict-affected countries

while only eight were of populations affected by natural disasters

(Ramachandran, 2005; Chan and Kim, 2011, 2010; Hung et al.,

2013; Sun et al., 2013; Martinez et al., 2015; Mobula et al., 2016;

Adrega et al., 2018). Among the studies from conflict-affected con-

texts, almost half (n¼18, 49%) concerned the protracted displace-

ment of Palestinian populations served by UNRWA in their five

fields of operation within the MENA region (Yusef, 2000; Mousa

et al., 2010; Khader et al., 2012a,b, 2013, 2014a,b,c; Alabed et al.,

2014; Saadeh et al., 2015; Shahin et al., 2015; Santoro et al., 2016;

Radwan et al., 2017; Damiri et al., 2018; Saleh et al., 2018a,b,c;

Abu Kishk et al., 2019); 10 concerned Syrian refugees in the host

countries Jordan, Lebanon, and Turkey (Kallab, 2015; Collins et al.,

2017; Doocy et al., 2017; Hyatt, 2017; Sethi et al., 2017; Elliott

et al., 2018; Alawa et al., 2019; Kayali et al., 2019; McNatt et al.,

2019; Boulle et al., 2019b); three described forcibly displaced Iraqis

in Iraq and Jordan (Mateen et al., 2012; Istepanian et al., 2014;

Baxter et al., 2018); five concerned protracted conflicts in Mali,

Democratic Republic of Congo (DRC), or Myanmar (Burma) and

one described an acute conflict setting in the Philippines (Besancon

et al., 2015; Murphy et al., 2017; Naing and Bakker, 2018; Saito

et al., 2018; Salazar et al., 2018; Ansbro et al., 2019). No studies

were found from the Europe and Central Asia or Latin America and

the Caribbean regions.

In terms of target NCD condition, the majority of included stud-

ies (19) described a combined model for HTN/DM care (most refer-

ring to a single model implemented by UNRWA, described below).

Nine studies described services specific to diabetes care, of which

three included children under 16 years old with Type 1 diabetes

(Alabed et al., 2014; Besancon et al., 2015; Kayali et al., 2019).

Eight studies described services providing ad hoc primary-level or

immediate-response post-disaster care that included any NCD pre-

senting to the service, while four studies described services focusing

on three of the WHO-defined ‘big five’ NCDs (cardiovascular dis-

ease including hypertension, diabetes and/or chronic respiratory dis-

ease, but excluding cancer and mental health disorders). An

additional four studies described screening activities for hyperten-

sion alone or broader cardiovascular disease risk factors.

The most common type of study design was a quantitative cross-

sectional approach, used in 15 (33%) of studies, while 10 (22%)

used a retrospective, descriptive cohort analysis using quantitative

methods to characterize a model of care for a specific patient popu-

lation. Seven papers (15%) presented research intervention studies,

including two implementation studies measuring the impact of an

NCD intervention, and three others using mixed methods for evalu-

ation. Three studies used a qualitative approach of semi-structured

interviews with patients or key stakeholders that focused on barriers

to NCD care (Baxter et al., 2018; Alawa et al., 2019; McNatt et al.,

2019). Baxter et al. (2018) and McNatt et al. (2019) specifically eli-

cited the patient perception of NCD care. Other papers presented

operational research, 1 (2%) using qualitative methods alone

(Murphy et al., 2017) and 3 (7%) using a mixed methods approach

(Collins et al., 2017; Saleh et al., 2018b; Ansbro et al., 2019). In

general, the mixed methods studies complemented quantitative data
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from medical records with qualitative focus group discussions

(FGDs) with patients or interviews with HCWs. Two papers,

Murphy et al. (2017) and Ansbro et al. (2019), formed part of the

same mixed methods programme evaluation. Eight (18%) studies

were largely descriptive accounts of a case study or specific model of

care (Ramachandran, 2005; Besancon et al., 2015; Kallab, 2015;

Martinez et al., 2015; Shahin et al., 2015; Santoro et al., 2016;

Hyatt, 2017; Naing and Bakker, 2018).

The health outcomes reported in these studies are given in

Supplementary Table S2. The UNRWA descriptive cohort studies and

the intervention studies reported on intermediate clinical outcomes

(blood pressure and glycaemic control) (Yusef, 2000; Mousa et al.,

2010; Khader et al., 2012a,b, 2013, 2014a,b,c; Shahin et al., 2015).

Two of the cohort studies described clinically important ‘hard’ out-

comes such as deaths or rates of cardiovascular disease complications

(Khader et al., 2014c; Boulle et al., 2019b). Two studies investigating

interventions for promoting a healthy diet and physical activity

described patient-reported behaviour change (Saleh et al., 2018b;

Abu Kishk et al., 2019). No other studies reported on clinically im-

portant effectiveness outcomes, behavioural outcomes, or patient-

level outcomes, and none reported on other major adverse events.

Systems or programmatic outcomes reported included the number of

patients reached by the model of care, patient retention or loss to fol-

low up, and referral rates (Kallab, 2015; Hyatt, 2017; Saito et al.,

2018; Ansbro et al., 2019; Kayali et al., 2019; ). Other studies meas-

ured the availability of essential medications and supplies or health

care worker adherence to clinical guidelines such as whether a test

was performed at the correct time interval (Alabed et al., 2014;

Besancon et al., 2015; Martinez et al., 2015; Saadeh et al., 2015;

Collins et al., 2017; Doocy et al., 2017; Radwan et al., 2017).

Models of care
We found that there was no single unifying model of care for HTN/

DM care in humanitarian crises, and the variance in care models

included in this review was highly dependent on context. In order to

descriptively synthesize the diverse models presented in the included

studies, we created a typology based on the type of crisis, region and

integration with the health system, since these factors likely influ-

enced model design. These are presented in Table 2. Most papers

described models in settings of protracted, conflict-related displace-

ment in the Middle East and North Africa (MENA) region (Yusef,

2000; Mousa et al., 2010; Khader et al., 2012a,b, 2013, 2014a,b,c;

Mateen et al., 2012; Alabed et al., 2014; Kallab, 2015; Saadeh

et al., 2015; Shahin et al., 2015; Santoro et al., 2016; Collins et al.,

2017; Doocy et al., 2017; Hyatt, 2017; Radwan et al., 2017; Sethi

et al., 2017; Baxter et al., 2018; Damiri et al., 2018; Elliott et al.,

2018; Saleh et al., 2018a,b,c; Abu Kishk et al., 2019; Alawa et al.,

2019; Boulle et al., 2019b; Kayali et al., 2019; McNatt et al., 2019).

Fewer papers involved populations displaced by chronic conflict in

non-MENA regions (Murphy et al., 2017; Naing and Bakker, 2018;

Saito et al., 2018; Ansbro et al., 2019). A single study focused on a

non-displaced population in the chronic conflict setting of Iraq

(Istepanian et al., 2014). A third typology referred to responses to

acute conflict and a fourth to responses to natural disasters

(Ramachandran, 2005; Chan and Kim, 2011, 2010; Hung et al.,

2013; Sun et al., 2013; Mobula et al., 2016; Adrega et al., 2018;

Salazar et al., 2018).

In terms of the models from protracted displacement MENA set-

tings, most described primary-level facility-based models of care for

HTN/DM delivered by non-specialist doctors. The UNRWA model,

described in 16 studies, has evolved in parallel to host country health

Figure 2 PRIMSA flowchart from literature search and article screening.

6 Health Policy and Planning, 2021, Vol. 00, No. 0

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/advance-article/doi/10.1093/heapol/czab007/6166268 by London School of H

ygiene & Tropical M
edicine user on 27 April 2021

https://academic.oup.com/heapol/article-lookup/doi/10.1093/heapol/czab007#supplementary-data


T
a
b

le
1

S
u

m
m

a
ry

o
f

st
u

d
y

ch
a

ra
ct

e
ri

st
ic

s

A
u
th

o
rs

,
d
a
te

,
re

fe
re

n
ce

T
it

le
S
et

ti
n
g

a
n
d

p
o
p
u
la

ti
o
n

S
tu

d
y

d
es

ig
n

a
a
n
d

si
ze

A
b
u

K
is

h
k

et
al

.
(2

0
1
9
)

M
o
d
el

to
im

p
ro

v
e

ca
rd

io
m

et
a
b
o
li
c

ri
sk

fa
ct

o
rs

in
P
a
le

st
in

e

re
fu

g
ee

s
w

it
h

d
ia

b
et

es
m

el
li
tu

s
a
tt

en
d
in

g
U

N
R

W
A

h
ea

lt
h

ce
n
tr

es

N
o
n
-c

a
m

p
-

a
n
d

ca
m

p
-b

a
se

d
P
a
le

st
in

ia
n

re
fu

g
ee

s

en
ro

ll
ed

fo
r

D
M

ca
re

U
N

R
W

A
P
H

C
C

s
in

th
e

fi
v
e

fi
el

d
s

o
f

o
p
er

a
ti

o
n

O
b
se

rv
a
ti

o
n
a
l
co

h
o
rt

st
u
d
y

w
it

h
1
5
9
8

p
a
rt

ic
ip

a
n
ts

A
d
re

g
a

et
al

.
(2

0
1
8
)

P
re

v
a
le

n
ce

o
f

ca
rd

io
v
a
sc

u
la

r
d
is

ea
se

ri
sk

fa
ct

o
rs

,
h
ea

lt
h

b
eh

a
v
io

u
rs

a
n
d

a
tr

ia
l
fi
b
ri

ll
a
ti

o
n

in
a

N
ep

a
le

se
p
o
st

-s
ei

s-

m
ic

p
o
p
u
la

ti
o
n
:
a

cr
o
ss

-s
ec

ti
o
n
a
l
sc

re
en

in
g

d
u
ri

n
g

a
h
u
-

m
a
n
it

a
ri

a
n

m
ed

ic
a
l
m

is
si

o
n

C
a
m

p
a
n
d

v
il
la

g
e-

b
a
se

d
ru

ra
l
p
o
p
u
la

ti
o
n

1
8

m
o
n
th

s

p
o
st

-e
a
rt

h
q
u
a
k
e

in
N

ep
a
l

C
ro

ss
-s

ec
ti

o
n
a
l
a
n
a
ly

ti
ca

l
st

u
d
y

w
it

h
2
7
0

p
a
rt

ic
ip

a
n
ts

co
m

p
a
ri

n
g

tw
o

si
te

s

A
la

b
ed

et
al

.
(2

0
1
4
)

A
n

a
ss

es
sm

en
t

o
f

d
ia

b
et

es
ca

re
in

P
a
le

st
in

ia
n

re
fu

g
ee

ca
m

p
s

in
S
y
ri

a

P
a
le

st
in

ia
n

re
fu

g
ee

s
en

ro
ll
ed

fo
r

D
M

in
ca

re
a
t

U
N

R
W

A
P
H

C
C

s
in

S
y
ri

a

D
es

cr
ip

ti
v
e

cr
o
ss

-s
ec

ti
o
n
a
l
su

rv
ey

o
f

1
5
4

p
a
rt

ic
ip

a
n
ts

A
la

w
a

et
al

.
(2

0
1
9
)

E
v
a
lu

a
ti

n
g

th
e

p
ro

v
is

io
n

o
f

h
ea

lt
h

se
rv

ic
es

a
n
d

b
a
rr

ie
rs

to

tr
ea

tm
en

t
fo

r
ch

ro
n
ic

d
is

ea
se

s
a
m

o
n
g

S
y
ri

a
n

re
fu

g
ee

s
in

T
u
rk

ey
:
a

re
v
ie

w
o
f

li
te

ra
tu

re
a
n
d

st
a
k
eh

o
ld

er
in

te
rv

ie
w

s

S
y
ri

a
n

re
fu

g
ee

s
in

b
o
th

n
o
n
-c

a
m

p
-

a
n
d

ca
m

p
-b

a
se

d
se

t-

ti
n
g
s

in
T

u
rk

ey

Q
u
a
li
ta

ti
v
e

se
m

i-
st

ru
ct

u
re

d
in

te
rv

ie
w

s
w

it
h

6
1

p
a
ti

en
ts

a
n
d

st
a
ff

m
em

b
er

s,
a
n
d

d
o
cu

m
en

t
re

v
ie

w

A
n
sb

ro
et

al
.
(2

0
1
9
)

M
a
n
a
g
em

en
t

o
f

d
ia

b
et

es
a
n
d

a
ss

o
ci

a
te

d
co

st
s

in
a

co
m

p
le

x

h
u
m

a
n
it

a
ri

a
n

se
tt

in
g

in
th

e
D

em
o
cr

a
ti

c
R

ep
u
b
li
c

o
f

C
o
n
g
o
:
a

re
tr

o
sp

ec
ti

v
e

co
h
o
rt

st
u
d
y

G
en

er
a
l
p
o
p
u
la

ti
o
n

a
tt

en
d
in

g
a

d
ia

b
et

es
o
u
tp

a
ti

en
t

se
r-

v
ic

e
in

a
ru

ra
l
co

n
fl
ic

t-
a
ff

ec
te

d
re

g
io

n
o
f

th
e

D
em

o
cr

a
ti

c
R

ep
u
b
li
c

o
f

C
o
n
g
o

M
ix

ed
m

et
h
o
d
s

d
es

ig
n
.
R

et
ro

sp
ec

ti
v
e

co
h
o
rt

st
u
d
y

w
it

h

2
4
3

p
a
rt

ic
ip

a
n
ts

a
n
d

d
es

cr
ip

ti
v
e

co
st

in
g

st
u
d
y

B
a
x
te

r
et

al
.
(2

0
1
8
)

A
cc

es
s

to
ca

re
fo

r
n
o
n
-c

o
m

m
u
n
ic

a
b
le

d
is

ea
se

s
in

M
o
su

l,

Ir
a
q

b
et

w
ee

n
2
0
1
4

a
n
d

2
0
1
7
:
a

ra
p
id

q
u
a
li
ta

ti
v
e

st
u
d
y

D
is

p
la

ce
d

Ir
a
q
is

p
re

se
n
ti

n
g

to
cl

in
ic

s
in

ca
m

p
-b

a
se

d

se
tt

in
g

Q
u
a
li
ta

ti
v
e

se
m

i-
st

ru
ct

u
re

d
in

te
rv

ie
w

s
w

it
h

1
5

p
h
y
si

ci
a
n
s

B
es

a
n
co

n
et

al
.
(2

0
1
5
)

D
ia

b
et

es
in

a
n

em
er

g
en

cy
co

n
te

x
t:

th
e

M
a
li
a
n

ca
se

st
u
d
y

G
en

er
a
l
u
rb

a
n

p
o
p
u
la

ti
o
n

a
ff

ec
te

d
b
y

a
cu

te
o
u
tb

re
a
k

o
f

co
n
fl
ic

t
in

M
a
li

D
es

cr
ip

ti
v
e

ca
se

st
u
d
y

B
o
u
ll
e

et
al

.
(2

0
1
9
b
)

C
a
rd

io
v
a
sc

u
la

r
d
is

ea
se

a
m

o
n
g

S
y
ri

a
n

re
fu

g
ee

s:
a

d
es

cr
ip

ti
v
e

st
u
d
y

o
f

p
a
ti

en
ts

in
tw

o
M

éd
ec

in
s

S
a
n
s

F
ro

n
ti

èr
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èr
es

m
o
d
el

o
f

ca
re

a
n
d

tr
ea

tm
en

t
o
u
tc

o
m

es

S
y
ri

a
n

re
fu

g
ee

s
w

it
h

D
M

o
r

H
T

N
p
re

se
n
ti

n
g

to
a
n

u
rb

a
n
,
ca

m
p
-b

a
se

d
N

C
D

cl
in

ic
in

L
eb

a
n
o
n

R
et

ro
sp

ec
ti

v
e

co
h
o
rt

a
n
a
ly

si
s

o
f

2
6
4
4

p
a
ti

en
ts

K
h
a
d
er

et
al

.
(2

0
1
2
b
)

C
o
h
o
rt

m
o
n
it

o
ri

n
g

o
f

p
er

so
n
s

w
it

h
d
ia

b
et

es
m

el
li
tu

s
in

a

p
ri

m
a
ry

h
ea

lt
h
ca

re
cl

in
ic

fo
r

P
a
le

st
in

e
re

fu
g
ee

s
in

Jo
rd

a
n

N
o
n
-c

a
m

p
-

a
n
d

ca
m

p
-b

a
se

d
P
a
le

st
in

ia
n

re
fu

g
ee

s

en
ro

ll
ed

fo
r

D
M

ca
re

in
o
n
e

U
N

R
W

A
P
H

C
C

in

A
m

m
a
n
,
Jo

rd
a
n

R
et

ro
sp

ec
ti

v
e

co
h
o
rt

st
u
d
y

w
it

h
2
8
5
1

ca
se

s,
u
si

n
g

cl
o
se

d
a
n
d

o
p
en

co
h
o
rt

a
p
p
ro

a
ch

es
.

K
h
a
d
er

et
al

.
(2

0
1
2
a
)

C
o
h
o
rt

m
o
n
it

o
ri

n
g

o
f

p
er

so
n
s

w
it

h
h
y
p
er

te
n
si

o
n
:
a
n

il
lu

s-

tr
a
te

d
ex

a
m

p
le

fr
o
m

a
p
ri

m
a
ry

h
ea

lt
h
ca

re
cl

in
ic

fo
r

P
a
le

st
in

e
re

fu
g
ee

s
in

Jo
rd

a
n

N
o
n
-c

a
m

p
-

a
n
d

ca
m

p
-b

a
se

d
P
a
le

st
in

ia
n

re
fu

g
ee

s

en
ro

ll
ed

fo
r

H
T

N
ca

re
a
t

si
x

U
N

R
W

A
P
H

C
C

s
in

Jo
rd

a
n

R
et

ro
sp

ec
ti

v
e

co
h
o
rt

st
u
d
y

w
it

h
4
1
3
0

ca
se

s

K
h
a
d
er

et
al

.
(2

0
1
3
)

D
ia

b
et

es
m

el
li
tu

s
a
n
d

tr
ea

tm
en

t
o
u
tc

o
m

es
in

P
a
le

st
in

e
re

fu
-

g
ee

s
in

U
N

R
W

A
p
ri

m
a
ry

h
ea

lt
h

ca
re

cl
in

ic
s

in
Jo

rd
a
n

N
o
n
-c

a
m

p
-

a
n
d

ca
m

p
-b

a
se

d
P
a
le

st
in

ia
n

re
fu

g
ee

s

en
ro

ll
ed

fo
r

D
M

ca
re

a
t

si
x

U
N

R
W

A
P
H

C
C

s
in

Jo
rd

a
n

R
et

ro
sp

ec
ti

v
e

co
h
o
rt

st
u
d
y

w
it

h
1
2

5
4
8

ca
se

s

K
h
a
d
er

et
al

.
(2

0
1
4
a
)

W
h
a
t

h
a
p
p
en

s
to

P
a
le

st
in

e
re

fu
g
ee

s
w

it
h

d
ia

b
et

es
m

el
li
tu

s

in
a

p
ri

m
a
ry

h
ea

lt
h
ca

re
ce

n
tr

e
in

Jo
rd

a
n

w
h
o

fa
il

to
a
t-

te
n
d

a
q
u
a
rt

er
ly

cl
in

ic
a
p
p
o
in

tm
en

t?

N
o
n
-c

a
m

p
-

a
n
d

ca
m

p
-b

a
se

d
P
a
le

st
in

ia
n

re
fu

g
ee

s
ev

er

en
ro

ll
ed

fo
r

D
M

ca
re

a
t

si
n
g
le

U
N

R
W

A
P
H

C
C

in

A
m

m
a
n
,
Jo

rd
a
n

R
et

ro
sp

ec
ti

v
e

co
h
o
rt

d
es

ig
n

w
it

h
2
9
7
4

p
a
rt

ic
ip

a
n
ts

K
h
a
d
er

et
al

.
(2

0
1
4
b
)

T
re

a
tm

en
t

o
u
tc

o
m

es
in

a
co

h
o
rt

o
f

P
a
le

st
in

e
re

fu
g
ee

s
w

it
h

d
ia

b
et

es
m

el
li
tu

s
fo

ll
o
w

ed
th

ro
u
g
h

u
se

o
f

E
-H

ea
lt

h
o
v
er

3
y
ea

rs
in

Jo
rd

a
n

N
o
n
-c

a
m

p
-

a
n
d

ca
m

p
-b

a
se

d
P
a
le

st
in

ia
n

re
fu

g
ee

s;
n
ew

p
a
ti

en
ts

w
it

h
D

M
en

te
re

d
in

to
E

-H
ea

lt
h

sy
st

em
w

it
h

D
M

in
a

3
-m

o
n
th

p
er

io
d

a
t

o
n
e

U
N

R
W

A
P
H

C
C

in

Jo
rd

a
n

R
et

ro
sp

ec
ti

v
e

co
h
o
rt

st
u
d
y

w
it

h
1
1
9

p
a
rt

ic
ip

a
n
ts

K
h
a
d
er

et
al

.
(2

0
1
4
c)

H
y
p
er

te
n
si

o
n

a
n
d

tr
ea

tm
en

t
o
u
tc

o
m

es
in

P
a
le

st
in

e
re

fu
g
ee

s

in
U

n
it

ed
N

a
ti

o
n
s

R
el

ie
f

a
n
d

W
o
rk

s
A

g
en

cy
p
ri

m
a
ry

h
ea

lt
h

ca
re

cl
in

ic
s

in
Jo

rd
a
n

N
o
n
-c

a
m

p
-

a
n
d

ca
m

p
-b

a
se

d
P
a
le

st
in

ia
n

re
fu

g
ee

s
ev

er

en
ro

ll
ed

fo
r

H
T

N
ca

re
a
t

si
x

U
N

R
W

A
P
H

C
C

s
in

Jo
rd

a
n

R
et

ro
sp

ec
ti

v
e

co
h
o
rt

st
u
d
y

w
it

h
1
8

8
8
1

p
a
rt

ic
ip

a
n
ts

M
a
rt

in
ez

et
al

.
(2

0
1
5
)

U
se

o
f

th
e

W
H

O
P
a
ck

a
g
e

o
f

E
ss

en
ti

a
l
N

o
n
co

m
m

u
n
ic

a
b
le

D
is

ea
se

In
te

rv
en

ti
o
n
s

a
ft

er
T

y
p
h
o
o
n

H
a
iy

a
n

G
en

er
a
l
p
o
p
u
la

ti
o
n

p
re

se
n
ti

n
g

to
h
ea

lt
h

fa
ci

li
ti

es
in

a
1
-

y
ea

r
p
o
st

-h
u
rr

ic
a
n
e

p
er

io
d

in
th

e
P
h
il
ip

p
in

es

D
es

cr
ip

ti
v
e

ca
se

st
u
d
y

M
a
te

en
et

al
.
(2

0
1
2
)

M
ed

ic
a
l
co

n
d
it

io
n
s

a
m

o
n
g

Ir
a
q
i
re

fu
g
ee

s
in

Jo
rd

a
n
:
d
a
ta

fr
o
m

th
e

U
n
it

ed
N

a
ti

o
n
s

R
ef

u
g
ee

A
ss

is
ta

n
ce

In
fo

rm
a
ti

o
n

S
y
st

em

N
o
n
-c

a
m

p
-

a
n
d

ca
m

p
-b

a
se

d
Ir

a
q
i
re

fu
g
ee

s
re

g
is

te
re

d
in

Jo
rd

a
n

R
et

ro
sp

ec
ti

v
e

d
es

cr
ip

ti
v
e

cr
o
ss

-s
ec

ti
o
n
a
l
st

u
d
y

w
it

h

7
6
4
2

p
a
rt

ic
ip

a
n
ts

M
cN

a
tt

et
al

.
(2

0
1
9
)

“
W

h
a
t’

s
h
a
p
p
en

in
g

in
S
y
ri

a
ev

en
a
ff

ec
ts

th
e

ro
ck

s”
:
a

q
u
a
li
-

ta
ti

v
e

st
u
d
y

o
f

th
e

S
y
ri

a
n

re
fu

g
ee

ex
p
er

ie
n
ce

a
cc

es
si

n
g

n
o
n
co

m
m

u
n
ic

a
b
le

d
is

ea
se

se
rv

ic
es

in
Jo

rd
a
n

S
y
ri

a
n

re
fu

g
ee

s
in

b
o
th

n
o
n
-c

a
m

p
-

a
n
d

ca
m

p
-b

a
se

d
se

t-

ti
n
g
s

in
Jo

rd
a
n

Q
u
a
li
ta

ti
v
e

st
ru

ct
u
re

d
in

-d
ep

th
in

te
rv

ie
w

s
6
8

p
a
rt

ic
ip

a
n
ts

M
o
b
u
la

et
al

.
(2

0
1
6
)

P
re

v
a
le

n
ce

o
f

H
y
p
er

te
n
si

o
n

a
m

o
n
g

P
a
ti

en
ts

A
tt

en
d
in

g

M
o
b
il
e

M
ed

ic
a
l
C

li
n
ic

s
in

th
e

P
h
il
ip

p
in

es
a
ft

er
T

y
p
h
o
o
n

H
a
iy

a
n

P
a
ti

en
t

p
re

se
n
ti

n
g

to
a

m
o
b
il
e

m
ed

ic
a
l
u
n
it

fo
ll
o
w

in
g

a

tr
o
p
ic

a
l
cy

cl
o
n
e

in
th

e
P
h
il
ip

p
in

es

R
et

ro
sp

ec
ti

v
e

co
h
o
rt

a
n
a
ly

si
s

o
f

3
7
3
0

p
a
ti

en
ts

M
o
u
sa

et
al

.
(2

0
1
0
)

H
y
p
er

g
ly

ca
em

ia
,
h
y
p
er

te
n
si

o
n

a
n
d

th
ei

r
ri

sk
fa

ct
o
rs

a
m

o
n
g

P
a
le

st
in

e
re

fu
g
ee

s
se

rv
ed

b
y

U
N

R
W

A

P
a
le

st
in

ia
n

re
fu

g
ee

s
w

h
o

re
ce

iv
ed

ta
rg

et
ed

H
T

N
/D

M

sc
re

en
in

g
a
s

p
a
rt

o
f

ro
u
ti

n
e

a
ct

iv
it

ie
s

d
u
ri

n
g

a
1
-

D
es

cr
ip

ti
v
e

cr
o
ss

-s
ec

ti
o
n
a
l
st

u
d
y

a
cr

o
ss

m
u
lt

ip
le

cl
in

ic
a
l

si
te

s
w

it
h

7
7
6
2

p
a
ti

en
ts

(c
o

n
ti

n
u

e
d

)

8 Health Policy and Planning, 2021, Vol. 00, No. 0

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/advance-article/doi/10.1093/heapol/czab007/6166268 by London School of H

ygiene & Tropical M
edicine user on 27 April 2021



T
a
b

le
1

(c
o

n
ti

n
u

e
d

)

A
u
th

o
rs

,
d
a
te

,
re

fe
re

n
ce

T
it

le
S
et

ti
n
g

a
n
d

p
o
p
u
la

ti
o
n

S
tu

d
y

d
es

ig
n

a
a
n
d

si
ze

m
o
n
th

p
er

io
d

in
th

re
e

P
H

C
C

s
se

le
ct

ed
fr

o
m

ea
ch

o
f

th
e

fi
v
e

U
N

R
W

A
fi
el

d
s

o
f

o
p
er

a
ti

o
n

M
u
rp

h
y

et
al

.
(2

0
1
7
)

D
ia

b
et

es
ca

re
in

a
co

m
p
le

x
h
u
m

a
n
it

a
ri

a
n

em
er

g
en

cy
se

t-

ti
n
g
:
a

q
u
a
li
ta

ti
v
e

ev
a
lu

a
ti

o
n

G
en

er
a
l
p
o
p
u
la

ti
o
n

a
tt

en
d
in

g
a

D
M

o
u
tp

a
ti

en
t

se
rv

ic
e

in
a

ru
ra

l
co

n
fl
ic

t-
a
ff

ec
te

d
re

g
io

n
o
f

th
e

D
em

o
cr

a
ti

c

R
ep

u
b
li
c

o
f

C
o
n
g
o

Q
u
a
li
ta

ti
v
e

in
v
es

ti
g
a
ti

o
n

w
it

h
fo

cu
s

g
ro

u
p

d
is

cu
ss

io
n
s

w
it

h
1
6

p
a
ti

en
ts

a
n
d

st
a
ff

m
em

b
er

s
a
n
d

in
d
iv

id
u
a
l

in
te

rv
ie

w
s

w
it

h
1
7

p
a
rt

ic
ip

a
n
ts

N
a
in

g
a
n
d

B
a
k
k
er

(2
0
1
8
)

C
h
a
ll
en

g
es

fo
r

m
ig

ra
n
t

a
n
d

cr
o
ss

-b
o
rd

er
p
o
p
u
la

ti
o
n
s

w
it

h

d
ia

b
et

es
m

el
li
tu

s
a
t

M
a
e

T
a
o

C
li
n
ic

in
th

e
M

a
e

S
o
t-

M
y
a
w

a
d
d
y

b
o
rd

er
re

g
io

n
o
f

T
h
a
il
a
n
d

a
n
d

M
y
a
n
m

a
r

M
y
a
n
m

a
r

re
fu

g
ee

s
w

it
h

d
ia

b
et

ic
co

m
p
li
ca

ti
o
n
s

p
re

se
n
t-

in
g

co
m

p
re

h
en

si
v
e

cl
in

ic
in

T
h
a
il
a
n
d

n
ea

r
th

e

M
y
a
n
m

a
r

b
o
rd

er

D
es

cr
ip

ti
v
e

ca
se

st
u
d
y

R
a
d
w

a
n

et
al

.
(2

0
1
7
)

In
fl
u
en

ce
o
f

o
rg

a
n
iz

a
ti

o
n
a
l
cu

lt
u
re

o
n

p
ro

v
id

er
a
d
h
er

en
ce

to
th

e
d
ia

b
et

ic
cl

in
ic

a
l
p
ra

ct
ic

e
g
u
id

el
in

e:
u
si

n
g

th
e

co
m

-

p
et

in
g

v
a
lu

es
fr

a
m

ew
o
rk

in
P
a
le

st
in

ia
n

P
ri

m
a
ry

H
ea

lt
h
ca

re
C

en
tr

es

H
ea

lt
h

ca
re

w
o
rk

er
s

a
t

U
N

R
W

A
P
H

C
C

s
fo

r
P
a
le

st
in

ia
n

re
fu

g
ee

s
in

th
e

G
a
za

S
tr

ip

C
ro

ss
-s

ec
ti

o
n
a
l
st

u
d
y

o
f

h
ea

lt
h

w
o
rk

er
s

fr
o
m

d
if

fe
re

n
t

fa
ci

li
ti

es
w

it
h

3
2
3

p
a
rt

ic
ip

a
n
ts

R
a
m

a
ch

a
n
d
ra

n
(2

0
0
5
)

E
x
p
er

ie
n
ce

s
o
f

th
e

W
H

O
C

o
ll
a
b
o
ra

ti
n
g

C
en

tr
e

fo
r

D
ia

b
et

es
in

In
d
ia

in
m

a
n
a
g
in

g
ts

u
n
a
m

i
v
ic

ti
m

s
w

it
h

d
ia

b
et

es

P
a
ti

en
ts

w
it

h
d
ia

b
et

es
in

m
ed

ic
a
l
re

li
ef

ca
m

p
s

fo
ll
o
w

in
g

a
ts

u
n
a
m

i
in

In
d
ia

D
es

cr
ip

ti
v
e

ca
se

st
u
d
y

S
a
a
d
eh

et
al

.
(2

0
1
5
)

T
re

n
d
s

in
th

e
u
ti

li
za

ti
o
n

o
f

a
n
ti

h
y
p
er

te
n
si

v
e

m
ed

ic
a
ti

o
n
s

a
m

o
n
g

P
a
le

st
in

e
re

fu
g
ee

s
in

Jo
rd

a
n
,
2
0
0
8
-2

0
1
2

N
o
n
-c

a
m

p
-

a
n
d

ca
m

p
-b

a
se

d
P
a
le

st
in

ia
n

re
fu

g
ee

s
d
ia

g
-

n
o
se

d
w

it
h

H
T

N
a
tt

en
d
in

g
U

N
R

W
A

P
H

C
C

s
in

Jo
rd

a
n

2
0
0
8
-2

0
1
2
.

R
et

ro
sp

ec
ti

v
e

re
v
ie

w
o
f

p
ro

cu
re

m
en

t
d
a
ta

a
n
d

re
tr

o
-

sp
ec

ti
v
e

co
h
o
rt

a
n
a
ly

si
s.

S
a
it

o
et

al
.
(2

0
1
8
)

C
h
a
ll
en

g
es

to
p
ri

m
a
ry

h
ea

lt
h
ca

re
se

rv
ic

es
in

th
e

m
a
n
a
g
e-

m
en

t
o
f

n
o
n
-c

o
m

m
u
n
ic

a
b
le

d
is

ea
se

s
in

m
a
rg

in
a
li
se

d
p
o
p
-

u
la

ti
o
n
s

o
n

th
e

T
h
a
il
a
n
d
-M

y
a
n
m

a
r

b
o
rd

er
:
a

p
il
o
t

su
rv

ey

N
o
n
-c

a
m

p
-

a
n
d

ca
m

p
-b

a
se

d
M

y
a
n
m

a
r

re
fu

g
ee

s
a
n
d

lo
ca

l
p
o
p
u
la

ti
o
n

re
g
is

te
re

d
fo

r
N

C
D

ca
re

a
t

co
m

p
re

-

h
en

si
v
e

cl
in

ic
in

T
h
a
il
a
n
d

n
ea

r
th

e
M

y
a
n
m

a
r

b
o
rd

er

R
et

ro
sp

ec
ti

v
e

co
h
o
rt

a
n
a
ly

si
s

o
f

2
3
8

p
a
ti

en
ts

S
a
la

za
r

et
al

.
(2

0
1
8
)

H
ea

lt
h

C
o
n
se

q
u
en

ce
s

o
f

a
n

A
rm

ed
C

o
n
fl
ic

t
in

Z
a
m

b
o
a
n
g
a
,

P
h
il
ip

p
in

es
U

si
n
g

a
S
y
n
d
ro

m
ic

S
u
rv

ei
ll
a
n
ce

D
a
ta

b
a
se

G
en

er
a
l
u
rb

a
n

p
o
p
u
la

ti
o
n

p
re

se
n
ti

n
g

to
h
ea

lt
h

fa
ci

li
ti

es

in
a
n

a
cu

te
co

n
fl
ic

t
la

st
in

g
7

m
o
n
th

s
in

th
e

P
h
il
ip

p
in

es

R
et

ro
sp

ec
ti

v
e

cr
o
ss

-s
ec

ti
o
n
a
l
st

u
d
y

o
f

4
9

h
ea

lt
h

fa
ci

li
-

ti
es

’
re

co
rd

s

S
a
le

h
et

al
.
(2

0
1
8
c)

U
si

n
g

M
o
b
il
e

H
ea

lt
h

to
E

n
h
a
n
ce

O
u
tc

o
m

es
o
f

N
o
n
co

m
m

u
n
ic

a
b
le

D
is

ea
se

s
C

a
re

in
R

u
ra

l
S
et

ti
n
g
s

a
n
d

R
ef

u
g
ee

C
a
m

p
s:

R
a
n
d
o
m

iz
ed

C
o
n
tr

o
ll
ed

T
ri

a
l

P
a
le

st
in

ia
n

re
fu

g
ee

s
a
n
d

h
o
st

p
o
p
u
la

ti
o
n

in
ca

tc
h
m

en
t

a
re

a
s

o
f

fi
v
e

ru
ra

l
M

O
P
H

a
n
d

th
re

e
ca

m
p
-b

a
se

d

U
N

R
W

A
P
H

C
C

s
a
n
d

th
o
se

en
ro

ll
ed

in
H

T
N

/D
M

ca
re

a
t

th
o
se

cl
in

ic
s

a
n
d

ei
g
h
t

co
m

p
a
ra

to
r

cl
in

ic
s.

R
a
n
d
o
m

iz
ed

co
n
tr

o
l
d
es

ig
n

ra
n
d
o
m

iz
ed

a
t

h
ea

lt
h

fa
ci

l-

it
y

le
v
el

w
it

h
8

in
te

rv
en

ti
o
n

a
n
d

8
co

n
tr

o
l
cl

in
ic

s
a
n
d

2
3
5
9

p
a
rt

ic
ip

a
n
ts

S
a
le

h
et

al
.
(2

0
1
8
a
)

eH
ea

lt
h

a
s

a
fa

ci
li
ta

to
r

o
f

eq
u
it

a
b
le

a
cc

es
s

to
p
ri

m
a
ry

h
ea

lt
h
ca

re
:
th

e
ca

se
o
f

ca
ri

n
g

fo
r

n
o
n
-c

o
m

m
u
n
ic

a
b
le

d
is

-

ea
se

s
in

ru
ra

l
a
n
d

re
fu

g
ee

se
tt

in
g
s

in
L

eb
a
n
o
n

P
a
le

st
in

ia
n

re
fu

g
ee

s
a
n
d

lo
ca

l
co

m
m

u
n
it

ie
s

re
ce

iv
in

g

co
m

m
u
n
it

y
-b

a
se

d
sc

re
en

ed
fo

r
H

T
N

/D
M

a
n
d

re
fe

rr
ed

to
se

le
ct

ed
m

in
is

tr
y

o
r

U
N

R
W

A
P
H

C
C

s
in

L
eb

a
n
o
n
.

D
es

cr
ip

ti
v
e

cr
o
ss

-s
ec

ti
o
n
a
l
st

u
d
y

w
it

h
3
4
8
1

p
a
rt

ic
ip

a
n
ts

S
a
le

h
et

al
.
(2

0
1
8
b
)

m
H

ea
lt

h
u
se

fo
r

n
o
n
-c

o
m

m
u
n
ic

a
b
le

d
is

ea
se

s
ca

re
in

p
ri

-

m
a
ry

h
ea

lt
h
:
p
a
ti

en
ts

’
p
er

sp
ec

ti
v
e

fr
o
m

ru
ra

l
se

tt
in

g
s

a
n
d

re
fu

g
ee

ca
m

p
s

P
a
le

st
in

ia
n

re
fu

g
ee

s
a
n
d

h
o
st

co
m

m
u
n
it

y
en

ro
ll
ed

fo
r

H
T

N
/D

M
ca

re
in

se
le

ct
ed

ca
m

p
-b

a
se

d
U

N
R

W
A

o
r

ru
ra

l
M

O
P
H

P
H

C
C

s
a
n
d

th
o
se

d
ia

g
n
o
se

d
/h

ig
h

ri
sk

o
n

co
m

m
u
n
it

y
-b

a
se

d
sc

re
en

in
g

in
th

e
P
H

C
C

ca
tc

h
-

m
en

t
a
re

a
s

in
L

eb
a
n
o
n

M
ix

ed
m

et
h
o
d
s

d
es

ig
n
.
C

ro
ss

-s
ec

ti
o
n
a
l
te

le
p
h
o
n
e

su
r-

v
ey

w
it

h
1
0
0
0

p
a
rt

ic
ip

a
n
ts

.
F
o
cu

s
g
ro

u
p

d
is

cu
ss

io
n
s

w
it

h
3
9

p
a
rt

ic
ip

a
n
ts

S
a
n
to

ro
et

al
.
(2

0
1
6
)

P
ri

m
a
ry

h
ea

lt
h
ca

re
re

fo
rm

in
th

e
U

n
it

ed
N

a
ti

o
n
s

R
el

ie
f

a
n
d

W
o
rk

s
A

g
en

cy
fo

r
P
a
le

st
in

e
R

ef
u
g
ee

s
in

th
e

N
ea

r
E

a
st

N
o
n
-c

a
m

p
-

a
n
d

ca
m

p
-b

a
se

d
P
a
le

st
in

ia
n

re
fu

g
ee

s

en
ro

ll
ed

in
H

T
N

/D
M

ca
re

in
U

N
R

W
A

P
H

C
C

s
in

th
e

fi
v
e

fi
el

d
s

o
f

o
p
er

a
ti

o
n

C
a
se

st
u
d
y

o
f

h
ea

lt
h

sy
st

em
re

fo
rm

u
si

n
g

a
ch

ro
n
ic

ca
re

m
o
d
el

S
et

h
i
et

al
.
(2

0
1
7
)

C
o
m

m
u
n
it

y
-B

a
se

d
N

o
n
co

m
m

u
n
ic

a
b
le

D
is

ea
se

C
a
re

fo
r

S
y
ri

a
n

R
ef

u
g
ee

s
in

L
eb

a
n
o
n

S
y
ri

a
n

re
fu

g
ee

s
in

in
fo

rm
a
l
te

n
te

d
se

tt
le

m
en

ts
a
n
d

lo
w

-

in
co

m
e

h
o
st

p
o
p
u
la

ti
o
n

in
ru

ra
l
L

eb
a
n
o
n

C
ro

ss
-s

ec
ti

o
n
a
l
a
n
a
ly

ti
ca

l
st

u
d
y

w
it

h
2
0
0
0

p
a
rt

ic
ip

a
n
ts

S
h
a
h
in

et
al

.
(2

0
1
5
)

D
ia

b
et

es
ca

re
in

re
fu

g
ee

ca
m

p
s:

th
e

ex
p
er

ie
n
ce

o
f

U
N

R
W

A
N

o
n
-c

a
m

p
-

a
n
d

ca
m

p
-b

a
se

d
P
a
le

st
in

ia
n

re
fu

g
ee

s

en
ro

ll
ed

fo
r

H
T

N
/D

M
ca

re
U

N
R

W
A

P
H

C
C

s
in

th
e

fi
v
e

fi
el

d
s

o
f

o
p
er

a
ti

o
n

C
a
se

st
u
d
y

o
f

N
C

D
ca

re
sy

st
em

ci
ti

n
g

p
ri

m
a
ry

q
u
a
n
ti

ta
-

ti
v
e

re
se

a
rc

h

(c
o

n
ti

n
u

e
d

)

Health Policy and Planning, 2021, Vol. 00, No. 0 9

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/advance-article/doi/10.1093/heapol/czab007/6166268 by London School of H

ygiene & Tropical M
edicine user on 27 April 2021



systems since the 1990s, providing screening and treatment of HTN/

DM to Palestinian refugees in their five fields of operation. Four

studies described vertical, primary care level models developed by

MSF in Jordan and Lebanon, which served Syrian refugees and the

vulnerable host population (Collins et al., 2017; Elliott et al., 2018;

Boulle et al., 2019b; Kayali et al., 2019). Three intervention studies

from Lebanon documented approaches to strengthen the host coun-

try health system primary health care clinics (PHCCs) for Syrian ref-

ugees and the host population using eHealth tools and/or extending

access through the use of mobile medical units (MMUs) (Saleh et al.,

2018a,b,c). Three additional studies from the MENA region high-

lighted community-based services, with two describing the evolution

from using MMUs to reach marginalized populations living in infor-

mal tented settlements in Lebanon to later supporting local PHCCs,

linking these to the community through refugee outreach volunteers

(Kallab, 2015; Sethi et al., 2017). The third, from Jordan, described

a community educator programme that conducted NCD awareness

sessions through a network of 11 community-based organizations

(Hyatt, 2017). Prior to the Syrian crisis, the fragmented provision of

NCD care for Iraqi refugees in Jordan via a mix of public and NGO

primary and hospital-level providers was described in another study

(Mateen et al., 2012). Alawa et al. (2019) tracked the evolution of

refugee and health policy in Turkey in response to the Syrian crisis

with the implementation of a Family Medicine model and the cre-

ation of migrant health centres.

The studies involving populations displaced by chronic conflict

in non-MENA regions also described facility-based services: primary

care services providing ad hoc care to Myanmar refugees on the

Thai border and a nurse-led, vertical outpatient service focused on

diabetes care in the DRC (Murphy et al., 2017; Naing and Bakker,

2018; Saito et al., 2018; Ansbro et al., 2019). Two studies involved

responses to acute conflict: acute violence in northern Mali where

an NGO supported the public service to provide diabetes care,

through the evacuation of Type 1 diabetics, performance of a rapid

needs assessment and provision of emergency kits and medications

(Besancon et al., 2015). In the Philippines, the NCD needs at mul-

tiple health system levels were documented using a surveillance tool

following the outbreak of armed conflict in one region (Salazar

et al., 2018).

Eight studies described models of care implemented after natural

disasters, five describing the acute response phase (Ramachandran,

2005; Chan and Kim, 2011, 2010; Hung et al., 2013; Mobula et al.,

2016), while three described the recovery phase over 1-year post-

disaster (Sun et al., 2013; Martinez et al., 2015; Adrega et al.,

2018). In the acute settings, the models of care consisted of non-

specialist doctors providing ad hoc care to all patients, including

those presenting with NCDs, at a mobile clinic or field hospital,

while one actively screened any patient over 14 years of age for

hypertension (Hung et al., 2013). Post-disaster cross-sectional

screening surveys were performed among urban internally displaced

people following an earthquake in China (Sun et al., 2013), while

rural and camp-based Nepalese were opportunistically screened for

CVD risk factors 18 months post-earthquake (Adrega et al., 2018).

An additional study described opportunistic hypertension screening

and treatment after Typhoon Haiyan (Mobula et al., 2016), and

Martinez et al. (2015) documented efforts to implement the WHO

Package of Essential NCD care interventions in six Philippine prov-

inces following health system destruction during the same event.

Ramachandran et al. (2005) described a team of hospital-based dia-

betes specialists providing case finding, technical support (particu-

larly diabetic foot care), insulin and family therapy for diabetic

patients displaced by the 2004 tsunami in eastern India.T
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Table 2 Models of care by crisis type and region

Relevant papers (authors, date) Setting and population Model of care description

CONFLICT—PROTRACTED DISPLACEMENT

Yusef (2000)

Mousa et al. (2010)

Khader et al. (2012a)

Khader et al. (2012b)

Khader et al. (2013)

Alabed et al. (2014)

Khader et al. (2014a)

Khader et al. (2014b)

Khader et al. (2014c)

Saadeh et al. (2015)

Shahin et al. (2015)

Santoro et al. (2016)

Radwan et al. (2017)

Damiri et al. (2018)

Abu Kishk et al. (2019)

Camp- and non-camp-based Palestinian refugees >

40 years enrolled for HTN/DM care in UNRWA

PHCCs in five fields of operation: Syria, Jordan,

Lebanon, Gaza and West Bank

UNRWA Model

UNRWA primary health care centres (PHCCs) operat-

ing in parallel to host country health systems, pro-

viding free HTN/DM screening and management

since 1990s
• Since 2009 structured HTN/DM programme deliv-

ered by non-specialist physicians, supported by

nurses
• Targeted screening of > 40 years, at high risk, preg-

nant or pre-conception; annually for DM and 6

monthly for HTN
• Management with updated evidence-based guide-

lines, quarterly health education sessions, basic

equipment and generic medications, and specific re-

ferral pathways to specialists
• Patients reviewed weekly or monthly until stable

and 3 monthly thereafter
• Electronic medical record (EMR) rolled out in

2009, used for monitoring clinical outcomes, adher-

ence to guidelines and attendance/loss to follow up
• 2011: introduced ‘family health team’ approach;

task-shifted stable patient follow-up to nurses
• Community engagement initiatives involving com-

munity volunteer-delivered education and adherence

support piloted but not rolled out due to budget

constraints

Collins et al. (2017)

Elliott et al. (2018)

Boulle et al. (2019b)

Kayali et al. (2019)

Non-camp-based Syrian refugees in Lebanon and both

urban-based Syrian refugees and the vulnerable host

population in Jordan and Lebanon

JORDAN and LEBANON NGO Programme Models
• Médecins Sans Frontières PHCCs run parallel to

host health systems, non-specialist doctors with

nursing support
• Lebanon: PHCCs delivering general primary health

care, diabetes and other (non-specified) NCD man-

agement, mental health support, and mother and

child health services
• DM care specific clinic days: free medications

(OHGs, insulin), glucometers (patients taking insu-

lin), nursing care, patient education pamphlets and

CHW group lessons; limited onsite laboratory tests
• Jordan: multidisciplinary service for CVD, hyper-

tension, diabetes, chronic obstructive pulmonary

disease or asthma with non-specialist doctors,

nurses, health promoters and pharmacists using evi-

dence-based MSF treatment guidelines, WHO CVD

risk charts, limited laboratory tests and providing

healthy living education, no community outreach

mentioned

Saleh et al. (2018a)

Saleh et al. (2018b)

Saleh et al. (2018c)

Non-camp- and camp-based Palestinian refugees and

host communities > 40 years in care at UNRWA

PHCCs and MOPH PHCCs in rural area of Lebanon

LEBANON UNRWA and MOPH PHCCs—

Intervention Study
• 16 MPH/UNRWA PHCCS providing physician-

delivered NCD services randomized to intervention

or control
• Intervention: a) Community-based HTN/DM

screening programme, trained CHWs testing adults

> 40 years for HTN/DM, at household level using

eHealth tablet-based application
• App generated referral appointment for those

screening positive or with known HTN/DM but not

in regular care, at the nearest MOPH or UNRWA

PHCC. Successful referral rates to PHCCs measured

via follow-up telephone survey

(continued)
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Table 2 (continued)

Relevant papers (authors, date) Setting and population Model of care description

• b) mHealth tool with weekly SMS education mes-

sages and appointment reminders introduced in

intervention PHCCs and catchment areas targeting

enrolled HTN/DM patients or identified by CHW

screening as high risk or diagnosed and not in care
• c) Provider (doctor, nurse) training on bespoke

guidelines, online education modules and forums in

intervention PHCCs

Doocy et al. (2017) Non-camp-based Syrian refugees and host population

> 40 years attending 10 NGO-supported PHCCs in

Lebanon

LEBANON NGO-Supported MOPH PHCCs—

Intervention Study
• Physician-delivered HTN/DM management at 10

NGO-supported (International Office of Migration

and International Medical Corps) PHCCs part of a

network of designated to provide NCD care to

Syrian refugees at subsidized rates, routine primary

care and referral to secondary and tertiary care serv-

ices as required
• Intervention: phased introduction of two interven-

tions over 20 months; longitudinal measurement of

outcomes
• a) Best-practice guideline developed, adapted to

local primary care context, based on national proto-

cols and prescribing; Providers trained on guide-

lines, given written clinical decision-making support

tools. Patients offered healthy living advice
• b) mHealth app introduced; included a personally

controlled health record, patient education materi-

als on prescriptions and lifestyle behaviours; served

as EMR and decision support tool for providers and

facilitated access to key diagnostic and treatment in-

formation via the patient’s cell phone

Kallab (2015) Non-camp-based Syrian refugees and local population

> 40 years presenting to specific primary care clinics

and mobile units in Lebanon

LEBANON NGO PHCC and Community Outreach

Programme
• Help Age International and international and local

NGO partners supporting local NGO-run facilities
• Prevention and management HTN/DM in 5 PHCCs

and 3 MMUs in four regions of Lebanon
• Non-specialist doctors trained by Lebanese medical

societies. Specialist referral ‘as needed’
• Care was free at MMUs; nominal consultation fee

at PHCCs; free medications and laboratory testing
• Lifestyle education: via informal sessions at MMUs;

one-to-one on enrolment in PHCCs with group

waiting room sessions
• Advocacy for elderly patients’ needs and specific

relevant training given to providers

Sethi et al. (2017) Syrian refugees in informal tented settlements in

Lebanon and low-income host population

LEBANON NGO PHCC and Community Outreach

Programme
• From 2014, NCD care via MMUs in 32 informal

settlements (ISs); clinical consultations, medications,

disease monitoring, health education, and referrals

to supported PHC facilities for diagnosis
• Supported 1 NGO PHCC—subsidised consultations

and diagnostic tests; Syrian refugees, low-income

Lebanese
• Linked to refugee outreach volunteers (ROVs)

trained to screen for NCDs and provide brief

education
• Quality improvement via continuous monitoring,

supervision and training of facility-based workers

(continued)
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Table 2 (continued)

Relevant papers (authors, date) Setting and population Model of care description

• ROVs: regular UNHCR training sessions, connec-

tion to supervisor and each other via Whatsapp

group
• Behaviour change communication tools adapted

from IFRC materials
• Open-source mobile application: HIS for refugee

NCD services via MMU; later adapted to capture

ROV/CHW activity

Hyatt (2017) Non-camp-based Syrian refugees and local population

in Jordan

JORDAN NGO Community Education Programme
• NGO-supported community educator programme

that conducted awareness sessions on NCDs in four

governorates through a network of 11 community-

based organisations
• Focused on NCDs and nutrition tailored to different

patient groups; included screening (BP, weight,

height)
• Collaborated with a local health organization to ac-

cess free healthcare services
• While the awareness programme was deemed a suc-

cess, it was recognized that beyond tailored advice,

referral to facilities with expertise, medications and

equipment for ongoing management was essential

Mateen et al. (2012) Non-camp- and camp-based Iraqi refugees registered

with UNHCR in Jordan

JORDAN UNHCR Coordinated Medical care for Iraqi

refugees
• A UNHCR online electronic database collected

demographic and health services data for the study

population seeking care at health facilities of partner

organizations
• Care appeared to be delivered via a fragmented sys-

tem of over 100 UNHCR-funded services, both in-

patient and outpatient, no reported integration with

the clinic services. Noted need to develop primary

care

Alawa et al. (2019)

McNatt et al. (2019)

Non-camp- and camp-based Syrian refugees in Jordan

and Turkey

JORDAN and TURKEY
• Using existing systems like the national Family

Medicine model in Turkey to support primary care,

existing and new migrant health centres provided

chronic disease care for registered refugees
• However, fragmented NCD services were described

focusing on primary care level in governmental, pri-

vate, and non-governmental sectors

Baxter et al. (2018) Displaced Iraqis presenting to clinics in camp-based

setting

IRAQ
• A camp-based clinic implemented by an NGO pro-

vided care for NCDs
• Participants reported consistent barriers to and dis-

ruption of NCD care including drug shortages, inse-

curity, and inability to afford privately sold

medication. Coping strategies included drug

rationing

Naing and Bakker (2018)

Saito et al. (2018)

Non-camp- and camp-based Burmese refugees and local

population in Thailand

THAILAND NGO provided comprehensive primary

care
• Comprehensive NGO-run PHCC providing general

NCD care by trained non-physician medics and

nurses supervised by a doctor using regional

Burmese Border Guidelines
• Free medical services, monthly medication dispens-

ing; insulin not prescribed as it was ‘expensive’
• NCD services later stopped and referred to another

facility

(continued)
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Table 2 (continued)

Relevant papers (authors, date) Setting and population Model of care description

CONFLICT—NON-DISPLACED POPULATIONS

Istepanian et al. (2014) Patients attending urban hospital diabetes clinic in Iraq IRAQ Diabetes Outpatient Intervention Study
• Hospital outpatient-based diabetes care, doctor

delivered
• A research team performed a feasibility study inter-

vention of mHealth self-monitoring of glucose, edu-

cation messaging

Murphy et al. (2017)

Ansbro et al. (2019)

General population in a rural conflict-affected region of

the Democratic Republic of Congo

NGO supported diabetes outpatient clinic in MOH

hospital
• Outpatient diabetes clinic was implemented by

Médecins Sans Frontières at a governmental hos-

pital that was nurse-led supported by two doctors, a

nursing assistant, health educator, nutritionist and

psychosocial counsellor
• Patients referred to clinic after discharge from in-

patient unit, from general outpatients or referring

primary care clinics
• Involved simplified, context-adapted clinical guide-

lines, one-off staff training, adapted patient counsel-

ling and support materials, a patient register and

individual paper-based file and an appointment

system

CONFLICT—ACUTE CRISIS

Besancon et al. (2015) General urban population affected by conflict in Mali NGO-supported continuity of care for DM during

acute conflict
• Santé Diabète used knowledge of Malian context to

respond to gaps, lobbied government and other

partners for funding; implemented simple data col-

lection sheet to identify needs
• Distributed essential medications, supplies, diabetic

foot and diabetic coma kits through network of dia-

betic patient associations, local authorities, health

care workers and NGOs
• Facilitated telephone technical support to NGOs

and health professionals in conflict-affected north
• Facilitated evacuation of 150 paediatric patients

with Type 1 diabetes to unaffected south

Salazar et al. (2018) Urban population attending health facilities in acute

conflict in the Philippines

Surveillance of Presentations to Reporting Facilities
• Health facilities reported data on patient syndromic

presentations to a centralised database
• Data were collected from multiple organizations

and health facilities at different levels of care,

including evacuation centres, clinics and hospitals

NATURAL DISASTER

Chan and Kim (2010) Rural population attending mobile clinics 3 months

after an earthquake in Pakistan

PAKISTAN Ad Hoc primary-level healthcare provided

by NGO
• Remote clinics, one fixed and one mobile accessed

via helicopter; fixed clinic more likely to have NCD

patients
• No reported referrals or evacuations to the local

health facilities
• Had basic medications to treat hypertension and

diabetes; no guidelines used; workforce not

mentioned

Chan and Kim (2011) Urban population evacuated to a hospital in a 2-week

period post-earthquake in China

CHINA Hospital Triage Post Helicopter Evacuation
• A hospital emergency triage centre evaluated

patients arriving by helicopter evacuation
• Serving local and migrant population in hospital

catchment area

(continued)
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Table 2 (continued)

Relevant papers (authors, date) Setting and population Model of care description

• NCD screening via BP and blood glucose measure-

ment; no mention of diagnosis, management, work-

force, guidelines
• Patient requiring operative management were

referred to tertiary hospitals

Hung et al. (2013) Rural population presenting to field clinics within three

weeks of an earthquake in China

CHINA Red Cross Basic Health Clinic Ad Hoc

Healthcare
• An NGO constructed a basic static health clinic and

outreach clinics staffed by doctors and nurses
• Screened all those presenting aged > 14 years with

single BP reading; formal diagnosis and manage-

ment not described. 37% of presentations were for

pre-existing chronic conditions
• Patients were referred to local rural and urban hos-

pitals for emergency and surgical services

Sun et al. (2013) Urban population displaced 1 year after an earthquake

in China

CHINA Cross-sectional NCD Survey of IDPs
• A research team conducted NCD screening and sur-

vey at a temporary disaster shelter
• There was no reported integration with or referrals

to the local health facilities

Ramachandran (2005) Urban population in medical relief camps following a

tsunami in India

INDIA
• A medical college-based team received funding from

NGO to conduct case finding and management of

patients with diabetes and diabetic foot

complications
• The team proposed collaborations with nearby hos-

pitals and organisations

Mobula et al. (2016) Urban and remote populations following a tropical cyc-

lone in the Philippines

PHILIPPINES
• A mobile medical unit based at an urban hospital

conducted visits to remote islands and communities

providing screening and short-term treatment for

patients with hypertension following a natural

disaster

Martinez et al. (2015) General population presenting to health facilities 1 year

after a hurricane in the Philippines

PHILIPPINES Health System Strengthening During

Recovery Phase
• National policy to introduce WHO PEN interven-

tions prioritized in one region post-crisis
• MOH health facilities at all levels of care through-

out region; referral pathways in place
• NCD care training for health care providers, essen-

tial medication and supplies for blood pressure

measurements, glycaemia monitoring, and data

recording tools (logbook; forms); PEN guidelines

Adrega et al. (2018) Camp and village-based rural population 18 months

post-earthquake in Nepal

NEPAL Opportunistic NCD Screening as part of ad hoc

medical care
• NGO ‘medical mission’ opportunistically screened

adults for hypertension and cardiovascular disease

risk factors, including atrial fibrillation, using avail-

able portable medical equipment (stethoscope,

sphygmomanometer, ECG)
• No reported integration with or referrals to the local

health facilities

BP, blood pressure; DM, diabetes mellitus; HCWs, health care workers; HTN, hypertension; MMU, Mobile Medical Unit; NGO, non-governmental organiza-

tion; OHG, oral hypoglycaemic agent; PEN, Package of Essential Non-communicable Disease Interventions; PHCC, primary health care clinic; UNRWA, United

Nations Relief and Works Agency for Palestinians in the Near East.
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Specific framework elements
The elements of our model of care conceptual framework that were

addressed in the included studies are given in Table 3. All elements

of the framework were included in at least one study; however, no

single study addressed every element, and there was a wide range of

focus on each component.

Health system inputs

All studies described at least one input for NCD care. Most studies

described the cadre of health workforce who provided consultations.

The majority, including all MENA facility-based models, involved

non-specialist physicians supported by nurses (Yusef, 2000; Mousa

et al., 2010; Mateen et al., 2012; Khader et al., 2012a,b, 2013,

2014a,b,c; Sun et al., 2013; Alabed et al., 2014; Istepanian et al.,

2014; Besancon et al., 2015; Martinez et al., 2015; Collins et al.,

2017; Doocy et al., 2017; Hyatt, 2017; Radwan et al., 2017; Baxter

et al., 2018; Elliott et al., 2018; Saleh et al., 2018a,b,c; Abu Kishk

et al., 2019; Alawa et al., 2019; Boulle et al., 2019b; Kayali et al.,

2019). Santoro et al. (2016) specifically highlighted task shifting the

care of uncomplicated patients to nurses under the latest UNRWA

family health team reform. In another MENA region model, com-

munity health workers (CHWs) or volunteers were trained to con-

duct screening and/or awareness sessions (Saleh et al., 2018b,c),

while, in two Lebanese studies, volunteers were recruited from the

refugee community itself (Hyatt, 2017; Sethi et al., 2017). Studies

from other regions with different availabilities of trained health

workers (DRC and Thailand), described non-physician clinicians

carrying out the roles of patient evaluation and management

(Murphy et al., 2017; Saito et al., 2018; Ansbro et al., 2019). As dis-

cussed above, all studies described either community- or facility-

based services within the model of care for each type of setting.

The procurement and utilization of essential, generic medica-

tions or equipment was emphasized in several studies, most basing

their lists on WHO or host country guidance (Yusef, 2000; Khader

et al., 2012a,b, 2013, 2014a,b,c; Besancon et al., 2015; Kallab,

2015; Martinez et al., 2015; Saadeh et al., 2015; Collins et al.,

2017; Sethi et al., 2017; Elliott et al., 2018; Saito et al., 2018). In

many cases, drugs were provided free to patients (Yusef, 2000;

Kallab, 2015; Santoro et al., 2016; Collins et al., 2017; Sethi et al.,

2017; Elliott et al., 2018; Saito et al., 2018; Boulle et al., 2019b;

Kayali et al., 2019), and in many studies onsite laboratory testing

was done to facilitate patient access (Yusef, 2000; Kallab, 2015;

Hyatt, 2017; Elliott et al., 2018). One study emphasized the utility

of examining procurement records to investigate prescribing practi-

ces and guideline adherence (Saadeh et al., 2015). Perhaps reflecting

a lack of health system readiness to manage NCDs, the intervention

studies strengthening existing primary care in Lebanon involved pro-

viding medicines and equipment to PHCCs, while during the Mali

conflict and the response to the tsunami in India, NGOs provided

both medicines and kits to the responding facilities. Two Lebanese

papers mentioned drug stock outs posing a challenge, linking this to

the unstable environment with fluctuant beneficiary populations,

limited buffer stocks, delayed requests, and transport of supplies

(Kallab, 2015; Sethi et al., 2017). Others mentioned lack of funding

limiting their use of preferred medications and equipment such as in-

sulin and glycated haemoglobin testing, respectively (Shahin et al.,

2015; Saito et al., 2018), while the insulin supplied in the Indian tsu-

nami study was donated from abroad (Ramachandran, 2005).

The use of information was discussed in 27 studies (Mateen

et al., 2012; Khader et al., 2012a,b, 2013, 2014a,b,c; Istepanian

et al., 2014; Besancon et al., 2015; Kallab, 2015; Martinez et al.,

2015; Saadeh et al., 2015; Shahin et al., 2015; Mobula et al., 2016;

Santoro et al., 2016; Collins et al., 2017; Doocy et al., 2017;

Murphy et al., 2017; Sethi et al., 2017; Salazar et al., 2018; Saleh

et al., 2018a,b,c; Alawa et al., 2019; Ansbro et al., 2019;

Boulle et al., 2019b; Kayali et al., 2019). Many described the use of

evidence-based, adapted guidelines often influenced by WHO guid-

ance (Collins et al., 2017; Murphy et al., 2017; Ansbro et al., 2019;

Kayali et al., 2019; Boulle et al., 2019b), training of HCWs (Doocy

et al., 2017; Sethi et al., 2017; Naing and Bakker, 2018) and inclu-

sion of healthy living education in their interventions (Doocy et al.,

2017; Naing and Bakker, 2018; Saleh et al., 2018b; Abu Kishk

et al., 2019). However, a number mentioned a lack of available

guidelines and collection of basic routine health data as barriers to

delivery of good quality care (Chan and Kim, 2011; Kallab, 2015).

Several studies used paper-based records from individual pro-

grammes or electronic databases compiling reports from multiple

facilities to characterize the NCD burden in a given crisis-affected

population (Mateen et al., 2012; Saito et al., 2018; Salazar et al.,

2018), while an adapted rapid assessment tool determining diabetes

needs was created during the acute conflict response in Mali

(Besancon et al., 2015). A small number of intervention studies

explored the use of technological innovations for provider support

and training or patient education, self-management, and appoint-

ment reminders (Istepanian et al., 2014; Doocy et al., 2017; Saleh

et al., 2018a,b,c). These interventions were linked to improved

blood pressure and glycaemic control (Istepanian et al., 2014; Saleh

et al., 2018c) or improved clinician- and patient-reported clinical

interactions (Doocy et al., 2017). The UNRWA studies emphasized

the utility of an electronic medical record system (EMR) to track pa-

tient care and outcomes, facilitate clinical and programmatic moni-

toring, plan workload, and forecast drug needs (Khader et al.,

2012a,b, 2013, 2014a,b,c).

Financing and governance were infrequently discussed and main-

ly in relation to the limitations of international funding (n¼13,

29%). In the study in Mali, the NGO had difficulty raising inter-

national donor funds for diabetes care as it was not seen as a priority

(Besancon et al., 2015), while others mentioned the unsustainability

of funding NCD care for NGOs and intergovernmental organiza-

tions as well as the general decrease in funding for the Syrian crisis

(Mateen et al., 2012; Kallab, 2015; Alawa et al., 2019). Authors

writing on the UNRWA HTN/DM model emphasized that services

were provided within a narrow budget, limiting provision of certain

tests and the implementation of successfully piloted community

services (Shahin et al., 2015; Santoro et al., 2016). The only study to

report on cost described the incremental costs from the provider per-

spective of introducing a formal outpatient diabetes programme in

an NGO-supported hospital in the DRC. Annual total costs

decreased after introduction of training and clinical and program-

matic guidelines and cost per patient per year was found to be simi-

lar to the costs of HIV programs in Sub-Saharan Africa (Ansbro

et al., 2019).

Patient demand and preferences

Patient demand and preferences (needs, knowledge, education,

sociocultural characteristics, income, distance from care, and trust

in services) was not commonly discussed, and mixed methods stud-

ies used qualitative methods mainly in an explanatory way to under-

stand intervention outcomes (Chan and Kim, 2011; Istepanian et al.,

2014; Kallab, 2015; Doocy et al., 2017; Hyatt, 2017; Murphy et al.,

2017; Elliott et al., 2018; Salazar et al., 2018; Saleh et al., 2018b,c).

Only Sethi et al. (2017) in describing an NCD programme for Syrian
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refugees in Lebanon, described involving patients in intervention de-

sign. Four studies explored patients’ disease knowledge and under-

standing, eliciting findings such as poor appointment adherence

when patients felt well and beliefs that NCDs could be cured

(Alabed et al., 2014; Murphy et al., 2017; Elliott et al., 2018; Saleh

et al., 2018b). Diabetes self-management and support were

improved by higher education status, previous diabetes education,

and, in two examples, by having social supports in place (Murphy

et al., 2017; Elliott et al., 2018). In McNatt et al.(2019), patients

highlighted the aspects of different models that they valued, such as

home visit services, set appointment times, and in-home monitoring

equipment; patients also expressed preferences for certain drugs,

with many obtaining them directly from pharmacies, forgoing con-

sultation in order to minimize costs. They expressed frustration with

the lack of access to specialists and also the potentially limited serv-

ices available at NGO clinics. Sociocultural characteristics affected

NCD self-management in the MENA region, whereby people were

unable to follow exercise advice due to security concerns, psycho-

logical stress, or the cultural limitations to exercising outdoors, espe-

cially for women (Mateen et al., 2012; Kallab, 2015; Santoro et al.,

2016; Collins et al., 2017; Sethi et al., 2017). The specific needs and

provision for older people were emphasized in one paper (Kallab,

2015), while patient preferences for traditional, plant-based medi-

cines and the use of traditional healers were described in another

(Murphy et al., 2017).

Intermediate health system goals

The intermediate goals (access and coverage, quality and safety, re-

sponsiveness) received more attention. In terms of access and cover-

age, availability of NCD services was most commonly described

(Yusef, 2000; Mousa et al., 2010; Chan and Kim, 2010, 2011;

Hung et al., 2013; Sun et al., 2013; Besancon et al., 2015; Kallab,

2015; Santoro et al., 2016; Doocy et al., 2017; Hyatt, 2017;

Murphy et al., 2017; Sethi et al., 2017; Adrega et al., 2018; Baxter

et al., 2018; Saito et al., 2018; Salazar et al., 2018; Saleh et al.,

2018a; Alawa et al., 2019; Ansbro et al., 2019; McNatt et al.,

2019). Authors stressed that ensuring the presence of NCD pro-

grammes and trained HCWs was the first step in making HTN/DM

services accessible. The volume of NCD services was described in a

negative light, with studies referring to long waiting times causing

stress for patient and providers (due to the complexities of NCD

consultations or the sudden influx of a newly displaced population)

or in positive terms, that is achieving the decreased volume of con-

sultations and workload for doctors via task shifting of routine

follow-up to nurses (Yusef, 2000; Kallab, 2015; Santoro et al.,

2016). While multiple studies mentioned NGO-supported pro-

grammes providing free or subsidized consultations and medications

to patients (Ramachandran, 2005; Shahin et al., 2015; Murphy

et al., 2017; Sethi et al., 2017; Boulle et al., 2019b; Kayali et al.,

2019), a number expressly addressed vulnerable groups’ ineligibility

or limited affordability of accessing care through the existing health

system, costs of transport and healthy diet options, or of indirect

costs of clinic attendance (Ramachandran, 2005; Khader et al.,

2013; Kallab, 2015; Murphy et al., 2017; Baxter et al., 2018; Naing

and Bakker, 2018; Saito et al., 2018). In the Thai chronic care clinics

serving Myanmar refugees, high rates of loss to follow up were

attributed to the direct and opportunity costs of attending, despite

offering free care, and to the refugees’ mobility, economic vulner-

ability, and poor understanding of the need for regular follow-up

(Naing and Bakker, 2018; Saito et al., 2018).

Accessibility for remote and vulnerable communities, including

the elderly, were addressed via interventions such as mobile clinics

and community health workers (Yusef, 2000; Mousa et al., 2010;

Chan and Kim, 2011, 2010; Sun et al., 2013; Kallab, 2015; Mobula

et al., 2016; Santoro et al., 2016; Murphy et al., 2017; Sethi et al.,

2017; Adrega et al., 2018; Saito et al., 2018; Salazar et al., 2018;

Saleh et al., 2018a). These were particularly important for isolated

communities after natural disasters (Chan and Kim, 2011, 2010;

Mobula et al., 2016; Adrega et al., 2018). Three studies described

the negative impact of insecurity on patient access to services

(Kallab, 2015; Murphy et al., 2017; Ansbro et al., 2019); others

described additional support to accommodate patient needs to at-

tend health facility visits (Besancon et al., 2015; Murphy et al.,

2017; Sethi et al., 2017; Saleh et al., 2018a; Alawa et al., 2019;

Kayali et al., 2019) while limited clinic opening hours may have

failed to accommodate patients, especially working males, in some

settings (Kallab, 2015; Saito et al., 2018; Saleh et al., 2018a;

McNatt et al., 2019). Two papers from the MENA region com-

mented on gender-related barriers, where having predominantly

male medical officers was identified as a potential cultural barrier to

providing quality care, while training female refugee volunteers was

seen as an advantage (Santoro et al., 2016; Sethi et al., 2017).

Patient acceptability was measured in only five included studies

and was mentioned in a further five (Istepanian et al., 2014; Kallab,

2015; Hyatt, 2017; Murphy et al., 2017; Baxter et al., 2018; Saleh

et al., 2018b,c; Alawa et al., 2019; Ansbro et al., 2019; McNatt

et al., 2019). Syrian refugees in Lebanon reported high satisfaction

with NCD care during exit interviews because services were free and

provided the opportunity for screening (Kallab, 2015). High patient

satisfaction was found with mobile messaging, and patients report-

edly found the messages useful and easy to understand (Istepanian

et al., 2014; Saleh et al., 2018b,c). In the DRC, Murphy et al.

(2017) found that patients were more satisfied with diabetes care if

they participated in group support sessions coordinated by the NCD

clinic.

Quality (defined here as quantity, clinical quality and safety)

was more widely covered (Mousa et al., 2010; Khader et al., 2013,

2014a,b,c, 2012a,b; Istepanian et al., 2014; Kallab, 2015; Martinez

et al., 2015; Saadeh et al., 2015; Collins et al., 2017; Doocy et al.,

2017; Murphy et al., 2017; Radwan et al., 2017; Sethi et al., 2017;

Baxter et al., 2018; Damiri et al., 2018; Saito et al., 2018; Saleh

et al., 2018a,b,c; Abu Kishk et al., 2019; Ansbro et al., 2019;

McNatt et al., 2019). Quantity of care (the amount of care required

to achieve the desired results) was not specifically discussed other

than referencing a lack of adequate referral options and frequency

of follow up visits (Alabed et al., 2014; Besancon et al., 2015;

Ansbro et al., 2019; Boulle et al., 2019b). Those studies that exam-

ined clinical quality (skills and training of provider, his/her decision-

making) focused on guideline adherence and intermediate clinical

outcomes (Alabed et al., 2014; Collins et al., 2017; Doocy et al.,

2017; Murphy et al., 2017; Radwan et al., 2017; Sethi et al., 2017;

Saleh et al., 2018b; Boulle et al., 2019b; Ansbro et al., 2019). Safety

(avoiding or ameliorating harm, including having adequate stocks of

good quality medications) was rarely mentioned: Elliot et al. (2018)

specifically mentioned hypoglycaemia prevention as part of diabetes

self-management for patients using insulin, while several described

medication stock outs.

Responsiveness of health systems to patient needs and patient

centredness was relatively well covered, particularly in the papers

from UNRWA (Ramachandran, 2005; Khader et al., 2012a,b,

2013; Kallab, 2015; Santoro et al., 2016; Doocy et al., 2017; Hyatt,

2017; Sethi et al., 2017; Baxter et al., 2018; Naing and Bakker,
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2018; Alawa et al., 2019; Ansbro et al., 2019; McNatt et al., 2019).

Examples included tailoring health awareness messages to specific

audiences (men, adolescents, women) following participant feed-

back in Jordan (Hyatt, 2017); a program in Lebanon focusing on

elderly and frail patients, minimizing the frequency of clinic interac-

tions and travel distance, and responding to the growing NCD needs

among their patient cohort by iteratively revising their care model

(Kallab, 2015); and a PHCC eliciting patient priorities in designing

their facility services and community outreach (Sethi et al., 2017).

Integration between and continuity within NCD care services

received greater attention (Yusef, 2000; Ramachandran, 2005;

Chan and Kim, 2011; Mateen et al., 2012; Khader et al., 2012a,b,

2013; Hung et al., 2013; Alabed et al., 2014; Istepanian et al., 2014;

Besancon et al., 2015; Kallab, 2015; Martinez et al., 2015; Mobula

et al., 2016; Santoro et al., 2016; Doocy et al., 2017; Hyatt, 2017;

Murphy et al., 2017; Sethi et al., 2017; Naing and Bakker, 2018;

Saito et al., 2018; Saleh et al., 2018a,b,c; Alawa et al., 2019; Ansbro

et al., 2019; McNatt et al., 2019). In the emergency setting, acute re-

ferral to secondary or tertiary care following triage was mentioned

(Chan and Kim, 2011; Hung et al., 2013; Mobula et al., 2016).

However, several papers from the MENA region commented on the

historic centralization of NCD care, fragmentation of primary care

provision, and lack of continuity between health system levels and

between the public and private sectors (Yusef, 2000; Istepanian

et al., 2014; Kallab, 2015; Santoro et al., 2016; McNatt et al.,

2019). Several Lebanon- and Jordan-based intervention studies

attempted to address this issue by strengthening continuity between

community-level activities and PHCCs, although only Saleh et al.

(2018a) evaluated the impact of their intervention on continuity in

Lebanon, finding low attendance rates at the referral PHCC ap-

pointment generated via their eHealth referral tool. While one

Lebanese intervention study described successfully collaborating

with a group of NGOs to strengthen primary-level NCD care deliv-

ery (Kallab, 2015), most models in the region appeared to operate in

isolation from the host health system or other NGOs services.

McNatt et al. (2019) emphasized the emotional, physical, and finan-

cial burden experienced by Syrian refugees as they navigated a frag-

mented system in Jordan, visiting several providers to fashion their

own package of care. In an effort to promote consistency of care in

Thailand, Burmese Border Guidelines were developed to standardize

NCD and other health services among local institutions providing

health services (Saito et al., 2018).

Broader policy and sociocultural context

Few studies described the broader themes surrounding national

health and humanitarian policy, and sociocultural context. The ex-

istence of a national public health policy on tobacco control or ac-

tion plans to tackle NCDs, diet and obesity was mentioned in a

number of studies (Martinez et al., 2015; Hyatt, 2017; Murphy

et al., 2017; Alawa et al., 2019). The recent evolution of the broader

humanitarian NCD policy response was highlighted by the Malian

response in 2012 where access to diabetes care was considered a low

priority (Besancon et al., 2015), whereas, only 4 years later, Sethi

et al. (2017) responded to the joint Lebanon Crisis Response Plan by

transitioning from mobile medical clinics to more sustainable forms

of health systems strengthening including access to NCD services.

Another contrast was seen in national policy in Turkey that enabled

Syrian healthcare workers who were refugees to be integrated in the

health system, whereas this was not permitted in other host coun-

tries (Alawa et al., 2019). Policies promoting refugee access to NCD

and other health services were also given attention in other studies

from the MENA region (Mateen et al., 2012; Kallab, 2015; Santoro

et al., 2016; Hyatt, 2017). The transience of certain humanitarian

models was highlighted by HCWs interviewed for three MSF stud-

ies. They reported dependence on NGO expertise and expressed

concern regarding the sustainability of the programme model and

the potential impact of the organization’s departure (Collins et al.,

2017; Murphy et al., 2017; Ansbro et al., 2019). As mentioned, sev-

eral studies described cultural limitations and the impact of stress,

insecurity, and poverty on the ability to exercise and access healthy

food (Mateen et al., 2012; Khader et al., 2012a,b; Kallab, 2015;

Collins et al., 2017; Murphy et al., 2017; Radwan et al., 2017; Abu

Kishk et al., 2019), while gender roles were also discussed in relation

to the appropriateness of HCWs in the MENA setting (Santoro

et al., 2016; Sethi et al., 2017).

Critical appraisal
Applying the MMAT criteria to these studies revealed strengths and

deficiencies in each of the different methodological approaches.

There was a wide range of scores, representing the percentage of cri-

teria met, among the studies (see Supplementary Table S4).

Quantitative studies

The majority of the quantitative studies were simple, descriptive

retrospective cohort studies using routinely collected data of clinic-

based cohorts. While some followed the same cohort over time, con-

clusions regarding intervention effectiveness were limited by a lack

of comparison groups who were not receiving the intervention. No

studies utilized quasi-experimental designs, such as step-wedged or

interrupted time series. Only two studies justified sample size using

statistical calculations (Doocy et al., 2017; Elliott et al., 2018). The

second most common type of quantitative study was cross-sectional

surveys. These studies generally used convenience sampling of popu-

lations attending for acute care, limiting their generalizability to the

target populations and rendering them at high risk for non-response

bias. Appropriate measures for HTN/DM screening and manage-

ment were generally used, but some of the quantitative descriptive

studies lacked statistical analysis of the outcomes reported.

Only two studies used more robust study designs: one non-

blinded randomized control study involving only 12 patients tested

the feasibility of the intervention (Istepanian et al., 2014), and one

interventional study randomized at the facility level involving a total

of 16 facilities (Saleh et al., 2018c). In the second study, the inter-

vention and control catchment areas did not share the same baseline

characteristics. Both studies reported complete outcome data and

participant adherence to the assigned intervention.

Qualitative studies

Four exclusively qualitative studies were included in this review.

Three used semi-structured interviews to explore issues surrounding

access to NCD models of care (Baxter et al., 2018; Alawa et al.,

2019; McNatt et al., 2019). An additional paper, Murphy et al.

(2017), analysed a diabetes programme at a single health facility in

the DRC. The researchers used approaches appropriate to the re-

search question with well-described methods for FGDs and key in-

formant interviews. In general, the findings from the thematic

analyses of these papers appeared adequately derived from and sub-

stantiated by the data. However, the sample sizes were often small,

with the exception of McNatt et al. (2019) with 68 participants.

Although external interviewers were used in all except Baxter et al.

(2018), the reporting did not consider whether the findings could
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have been influenced by the researchers’ interactions with

participants.

The qualitative arms of the two mixed methods studies used ap-

propriate qualitative approaches including FGDs (Saleh et al.,

2018b) and key informant interviews (Collins et al., 2017). These

studies used independent interviewers to conduct data collection,

and coding and thematic analysis were performed by multiple

researchers in each study. However, there were limited amounts of

qualitative data analysis presented to substantiate the results.

Mixed methods studies

Among the three mixed methods studies, two used qualitative

approaches combined with analytical cross-sectional methods

(Collins et al., 2017; Saleh et al., 2018b), and the third used a retro-

spective cohort (Ansbro et al., 2019). There were shortcomings in

each of quantitative and qualitative components of all three studies

except for the qualitative arm of Collins et al. (2017). Although all

three studies presented an appropriate rationale for using a mixed

methods approach, only Collins et al. (2017) appropriately utilized

and adequately reported the study’s inclusion of explanatory FGDs

and key informant interviews to further explore the quantitative

findings of the poor patient and provider adherence to treatment

guidelines. One of the mixed methods studies provided little detail

on the content or interpretation of their explanatory FGDs or pa-

tient interviews to enable us to draw conclusions on the quality of

the findings or the integration of the methodologic approaches

(Saleh et al., 2018b). None of the included mixed methods studies

considered the limitations or possible divergence between qualitative

and quantitative data.

Discussion

This systematic literature review sought to examine models of care

for patients with HTN/DM in humanitarian crises. We believe it is

the first review to analyse health interventions in humanitarian con-

texts using a ‘model of care’ conceptual framework. This framework

allowed us to explore diverse models of care, using both health sys-

tems and patient-centred lenses, to provide a structured answer to

calls made in previous papers to explore models of NCD service de-

livery for crisis-affected populations (Jobanputra et al., 2016;

Aebischer Perone et al., 2017). The most common model of care

described was primary care-level, physician-delivered HTN/DM

services in acute and protracted conflicts in countries in the MENA

region.

Despite the large increase in relevant published articles, with

more than half of our included studies published since 2015, most

were descriptive studies with few experimental or quasi-

experimental study designs, a lack of robust study designs (or limita-

tion to facility-based cohorts), and no studies measuring cost effect-

iveness (Ruby et al., 2015). The preponderance of descriptive studies

and cross-sectional studies documenting the burden of NCDs among

crisis-affected populations reflects, in part, the lack of basic evidence

around NCD prevalence in LMICs but also the difficulties in per-

forming high quality, longitudinal or experimental research studies

in dynamic and potentially insecure humanitarian contexts

(Buttenheim, 2009; Blanchet et al., 2017; Puri et al., 2017). Our in-

clusion of qualitative and mixed methods studies allowed examin-

ation of patient demand and experience, provider preferences, and

quality in so far as these issues were covered in the literature.

However, despite authors offering anecdotal lessons learned around

the need for better training, the importance of data collection and

analysis to support the provision of high-quality care, and the poten-

tial roles of task sharing and of community care, limited robust evi-

dence was presented on what worked, for whom and why.

Few papers examined effectiveness. Most presented positive

intermediate clinical outcome data (improved blood pressure and

glycaemic control), and very few presented behavioural outcomes or

hard clinical outcomes, such as death. The examples we found illus-

trated the benefits of eHealth, particularly use of an EMR to per-

form regular cohort analyses, the introduction of decision support

tools to improve guideline adherence and use of SMS-based patient

education and appointment reminders (Santoro et al., 2016; Doocy

et al., 2017; Saleh et al., 2018b).

Our model of care framework enabled the exploration of the

interactions between various health system inputs, patient factors,

and intermediate and final health system goals, and it built on the

primary care NCD model elements proposed by Kane et al. (2017).

Elements of the framework that were common to previous concep-

tual frameworks, such as health system inputs, were most frequently

described. This may reflect the fact that the humanitarian response

has relatively recently turned its attention to the delivery of NCD

care, thus most publications are describing specific, sometimes ad

hoc interventions. Our findings are in agreement with previous

reviews that identified gaps in reporting on intermediate goals such

as quality of care (Ruby et al., 2015; Woodward et al., 2016). As

the evidence base evolves, we hope to see a greater focus on quality

and safety, responsiveness, and health outcomes.

Most of the models described in our review included disease

screening or management delivered by medical staff at primary care

facilities in MENA middle-income settings; they focused on the

availability of the input components of our framework including

facilities and services, essential diagnostics, medications and equip-

ment, workforce and training of HCWs, as well as information,

describing the use of standardized guidelines to improve clinical

quality. Routine HTN/DM screening that was described in the

UNRWA model of care and other protracted displacement contexts

in the MENA region is a controversial element in the prevention and

care of NCDs in humanitarian crises as there may be limited cap-

acity to manage identified patients in an already overstretched

health system in conflict and volatile contexts (Aebischer Perone

et al., 2017). In the two models from Sub-Saharan Africa, routine

diabetes screening was not performed, and patients were most com-

monly referred to the programmes after hospitalization (Besancon

et al., 2015; Murphy et al., 2017).

Community-based care was not included in previous NCD mod-

els of care frameworks. Our review identified services delivered by

MMUs, community health workers and outreach volunteers, which

were especially useful in the emergency response setting or to serve

hard-to-reach populations, such as the elderly, rural dwellers, or

those in informal settlements (Chan and Kim, 2011; Kallab, 2015;

Mobula et al., 2016; Sethi et al., 2017; Saleh et al., 2018c). Again,

health system inputs involved in the delivery of care at the commu-

nity level were most commonly described, focusing on facilities and

services, medicines and equipment, and the health workforce. The

utility for MMUs in crisis response we found in this review aligns

with a previous non-systematic review that found that MMUs can-

not be a primary model of care for the delivery of health services

and should be a last resort to provide carefully chosen priority serv-

ices (Du Mortier and Coninx, 2007). The role of community health

workers or refugee volunteers in screening, referral, and adherence

support, and it highlights the essential need to integrate these serv-

ices with PHCCs and ensure continuity of care. However, all such

described models were undertaken on a short-term pilot or research
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basis rather than being routinely integrated into care delivery, and

the only study to assess the impact of community-facility referral

pathways showed a poor rate of patient attendance at PHCC refer-

ral appointments (Kallab, 2015; Saleh et al., 2018a). Equally, refer-

ral pathways to hospital-level care for complications screening or

management were rarely described, perhaps reflecting the high cost

and poor availability of NCD referral services, which has been

described in the humanitarian literature (Jobanputra et al., 2016;

Slama et al., 2017; Akik et al., 2019; Boulle et al., 2019a).

The most commonly reported intermediate health system goal

was access and coverage, highlighting the limited access to NCD

care in affected countries, exacerbated by humanitarian crisis. The

challenges in delivering chronic care that are specific to humanitar-

ian settings were discussed in a limited number of papers. These

included the interruption of care by outbreaks of acute conflict, dif-

ficulties in accessing vulnerable patient groups, and the fragmenta-

tion of the response when delivered by multiple actors, often in

parallel to host health systems (Blanchet et al., 2016; Jobanputra

et al., 2016; Woodward et al., 2016; Naing and Bakker, 2018;

McNatt et al., 2019; Boulle et al., 2019a). We found examples of

health system resilience, that is, the prioritization of interventions

that allow a health system to absorb shocks, in the descriptions of

the Malian acute conflict intervention and the Chinese earthquake

responses (Chan and Kim, 2011; Besancon et al., 2015).

Few studies addressed the broader humanitarian or public health

policy context, host health system responsiveness, or financing.

Each of these components was omitted in more than half the studies.

While NCDs had been neglected until recently, changing global bur-

dens of disease and the relative increase in conflicts in the MENA re-

gion and other middle-income countries have catalyzed an increased

focus on NCDs by the humanitarian sector and within the public

health systems of affected countries. The development of tools such

as evidence-based clinical and programmatic guidelines, training

materials, and indicators has followed.

By contrast, four papers from host countries affected by the

Syrian crisis discussed the changing national and humanitarian pol-

icy responses in favour of health system strengthening approaches

(Hyatt, 2017; Sethi et al., 2017; Alawa et al., 2019; McNatt et al.,

2019). Financing has perhaps not kept pace, reflecting the lack of

donor development funding for NCDs more generally in LMICs,

where most humanitarian crises occur (Spiegel et al., 2014; Nugent

et al., 2018). While there is a consensus that delivery of NCD care in

humanitarian settings is expensive, one study in this review included

costing and illustrated the potential affordability of primary level,

nurse-led diabetes care (Ansbro et al., 2019). However, further cost

effectiveness, especially focusing on cost savings by preventing long-

term HTN/DM complications, and patient-perspective studies docu-

menting direct and indirect costs of NCD care, are sorely needed

and patient affordability must be considered in NCD programme

design.

Patient demand and needs, their experience and trust in services,

and services’ accommodation to their needs were not commonly

mentioned. However, some valuable lessons around care seeking,

the burden experienced by patients in navigating their own care in

fragmented systems, and the influence of patient or provider prefer-

ences on the fidelity of guideline implementation and patient adher-

ence were elicited by qualitative studies that emphasized the need to

understand local medical culture and context when designing care

models (Collins et al., 2017; Murphy et al., 2017; McNatt et al.,

2019). The need to adapt diet and exercise advice to the financial

and cultural constraints of the context was highlighted, and peer

support and education sessions were identified as potential solutions

to supporting patient dietary and medication adherence.

Similarly, despite the growing literature advocating the develop-

ment of person-centred, responsive, high quality, primary-level

NCD care in LMICs, these aspects of our conceptual framework

received little attention, other than in the suite of UNRWA papers

(Kruk et al., 2015, 2018). Over decades, UNRWA’s primary care

level HTN/DM model has evolved in response to the increasing

NCD burden among their target population to encompass an inte-

grated, family-based approach. A recent study conducted in

Lebanon found that NCDs were the first cause of consultation

among women of reproductive age and advocated for a family-

based and life cycle approach to NCD care (Truppa et al., 2019).

However, efforts to incorporate a community-based aspect, patient

empowerment, and peer support have been sporadic, reportedly due

to short-term project-based financing and general budgetary con-

straints (Santoro et al., 2016; Zoughbie et al., 2019). In this litera-

ture review, we did not focus on the integration of HTN/DM care

into HIV/AIDS or tuberculosis programmes in stable LMIC humani-

tarian settings. As other authors have commented, there are lessons

to be learned from the chronic care models and person-centred care

delivery humanitarian actors have developed in response to these

protracted public health crises (Harries et al., 2009; Rabkin et al.,

2018). These include opportunities for HTN/DM screening (Anand

et al., 2018), task sharing to nurses (Some et al., 2016), introduction

of community adherence groups (Sobry et al., 2014), the need for a

holistic ‘one-stop shop’ visit (Ansbro et al., 2017) as well as the need

for specific guidelines, training, and consulting time for staff

engaged in medical consultation, patient support, education, and

counselling activities.

The Office for the Coordination of Humanitarian Affairs

(OCHA) reports that more people in decades will require assistance

beyond 2020, with Yemen proving the worst humanitarian crisis

and Syria generating the worst refugee crisis (UNOCHA, 2019).

Lessons applicable to static populations affected by prolonged crises

may be learned from UNRWA and the Lebanese and Jordanian

intervention studies. More work is still needed to understand how

best to serve people with NCDs during an acute emergency and in

unstable contexts with mobile populations.

The sustainability of some current models was questioned in a

number of studies included in this review. Humanitarian actors have

varying approaches regarding host health system integration and

strengthening vs parallel programming. Some have called for the

sustainability of NCD interventions to be considered and for hand-

over to local health structures to occur during protracted crises

(Aebischer Perone et al., 2017). Similarly, WHO has also recently

emphasized the need to ‘build back better’ post-crisis (Banatvala

and Small, 2020).

Implications for future research and policy
This review highlighted the need for continued research and evalu-

ation of models of HTN/DM care in low-income countries, particu-

larly in Sub-Saharan Africa, where availability of health system

inputs such as a shortage of trained HCWs, facilities, affordable and

accessible high-quality medicines and diagnostic equipment may be

more limited. Prospective experimental or quasi-experimental stud-

ies, including interrupted time series studies, are needed to measure

the impact of HTN/DM interventions such as community-based

peer support and broader use of data-protected eHealth tools. There

is still a paucity of cost-effectiveness evaluations in this field that can

be used to advocate for further funding and resources for NCD care.
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We found few studies that addressed the domains of health system

financing, broader humanitarian or public health policy context,

and host system responsiveness. These are important areas for fur-

ther investigation due to the increased costs in conflicts and disas-

ters, the possibility of opposing policy stances or sociocultural

beliefs, and potentially shifting health needs. NCD care in humani-

tarian crises may also benefit from implementation research that

uses quantitative and qualitative methods that are context specific,

multidisciplinary, and focus both on patient-reported outcomes and

on service delivery process and outcome indicators that can help pol-

icy makers and programme implementers determine the most effect-

ive models of patient-centred care (Theobald et al., 2018).

Limitations
The focus of this review was on models of care for HTN/DM. Our

search was limited to literature from 1990 onwards, due to previous

reviews indicating no available studies on NCD care in humanitar-

ian emergencies prior to 1997 (Ruby et al., 2015; Blanchet et al.,

2017). Limiting to LMIC settings means we may not have reported

on successful models of care for HTN/DM during natural disasters

in high-income settings. The review used synthesis analysis (using

the conceptual framework) and did not include a meta-analysis due

to the heterogeneous study designs and methods, models of care,

and outcomes of interest.

Conclusions

This systematic review described the growing body of literature

studying models of care for HTN/DM in humanitarian crises. We

found increasing descriptive evidence around models of NCD care.

However, there were few high-quality studies and limited evidence

of the impact of interventions such as guideline implementation and

eHealth. The model of care conceptual framework used to guide this

review allowed comparison and evaluation of diverse NCD care

models across many settings and crises although there were few

studies from Sub-Saharan Africa. The conceptual framework, identi-

fication of core care model components and gaps, and the results of

this literature review may serve as a tool for the design, implementa-

tion, and evaluation of future NCD interventions for people with

HTN/DM in humanitarian crises.
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Kehlenbrink S, Smith J, Ansbro É et al. 2019. The burden of diabetes and use

of diabetes care in humanitarian crises in low-income and middle-income

countries. The Lancet Diabetes and Endocrinology 8587: 30082–8.

Khader A, Ballout G, Shahin Y et al. 2013. Diabetes mellitus and treatment

outcomes in Palestine refugees in UNRWA primary health care clinics in

Jordan. Public Health Action 3: 259–64.

Khader A, Ballout G, Shahin Y et al. 2014a. What happens to Palestine refu-

gees with diabetes mellitus in a primary healthcare centre in Jordan who fail

to attend a quarterly clinic appointment? Tropical Medicine &

International Health 19: 308–12.

Khader A, Ballout G, Shahin Y et al. 2014b. Treatment outcomes in a cohort

of Palestine refugees with diabetes mellitus followed through use of

E-Health over 3 years in Jordan. Tropical Medicine & International Health

19: 219–23.

Khader A, Farajallah L, Shahin Y et al. 2012a. Cohort monitoring of persons

with hypertension: an illustrated example from a primary healthcare clinic

for Palestine refugees in Jordan. Tropical Medicine & International Health

17: 1163–70.

Khader A, Farajallah L, Shahin Y et al. 2012b. Cohort monitoring of persons

with diabetes mellitus in a primary healthcare clinic for Palestine refugees in

Jordan. Tropical Medicine & International Health 17: 1569–76.

Khader A, Farajallah L, Shahin Y et al. 2014c. Hypertension and treatment

outcomes in Palestine refugees in United Nations Relief and Works Agency

primary health care clinics in Jordan. Tropical Medicine & International

Health 19: 1276–83.

Kruk ME, Gage AD, Arsenault C et al. 2018. High-quality health systems in

the Sustainable Development Goals era: time for a revolution. The Lancet

Global Health 6: e1196–e1252.

Kruk ME, Nigenda G, Knaul FM. 2015. Redesigning primary care to tackle

the global epidemic of noncommunicable disease. American Journal of

Public Health 105: 431–7.

Levesque JF, Harris M, Russell G. 2013. Patient-centred access to health care:

conceptualising access at the interface of health systems and populations.

International Journal for Equity in Health 12: 18.

Maher D, Ford N, Unwin N. 2012. Priorities for developing countries in the

global response to non-communicable diseases. Globalization and Health 8:

14.

Martinez RE, Quintana R, Go JJ, Villones MS, Marquez MA. 2015. Use of the

WHO package of essential noncommunicable disease interventions after

Typhoon Haiyan. Western Pacific Surveillance and Response Journal 6:

18–20.

Massey E, Smith J, Roberts B. 2017. Health needs of older populations

affected by humanitarian crises in low- and middle-income countries: a sys-

tematic review. Conflict and Health 11:

Mateen FJ, Carone M, Al-Saedy H et al. 2012. Medical conditions among

Iraqi refugees in Jordan: data from the United Nations Refugee Assistance

Information System. Bulletin of the World Health Organization 90:

444–51.

McNatt ZZ, Freels PE, Chandler H et al. 2019. ‘What’s happening in Syria

even affects the rocks’: a qualitative study of the Syrian refugee experience

accessing noncommunicable disease services in Jordan. Conflict and Health

13: 26.

Mobula LM, Fisher M, Lou Lau N et al. 2016. Prevalence of hypertension

among patients attending mobile medical clinics in the Philippines after

Typhoon Haiyan. PLoS Currents 8: 1–13.

Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group 2009.

Preferred reporting items for systematic reviews and meta-analyses: the

PRISMA statement. PLoS Medicine 6: e1000097.

Du Mortier S, Coninx R. 2007. Mobile Health Units in Emergency

Operations. Humanitarian Practice Network. London.

Mousa HSA, Yousef S, Riccardo F, Zeidan W, Sabatinelli G. 2010.

Hyperglycaemia, hypertension and their risk factors among Palestine refu-

gees served by UNRWA. Eastern Mediterranean Health Journal 16:

609–14.

Murphy A, Biringanine M, Roberts B et al. 2017. Diabetes care in a complex

humanitarian emergency setting: a qualitative evaluation. BMC Health

Services Research 17: 431.

Naing AL, Bakker M. 2018. Challenges for migrant and cross-border popula-

tions with diabetes mellitus at Mae Tao Clinic in the Mae Sot-Myawaddy

Border Region of Thailand and Myanmar. The International Journal of

Lower Extremity Wounds 17: 195–6.

Nugent R, Bertram MY, Jan S et al. 2018. Investing in non-communicable dis-

ease prevention and management to advance the Sustainable Development

Goals. The Lancet 391: 2029–35.

Penchansky R, Thomas JW. 1981. The concept of access: definition and rela-

tionship to consumer satisfaction. Medical Care 19: 127–40.

Health Policy and Planning, 2021, Vol. 00, No. 0 23

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/advance-article/doi/10.1093/heapol/czab007/6166268 by London School of H

ygiene & Tropical M
edicine user on 27 April 2021



Puri J, Aladysheva A, Iversen V, Ghorpade Y, Brück T. 2017. Can rigorous im-

pact evaluations improve humanitarian assistance? Journal of Development

Effectiveness 9: 519–42.

Rabkin M, Fouad FM, El-Sadr WM. 2018. Addressing chronic diseases in pro-

tracted emergencies: lessons from HIV for a new health imperative. Global

Public Health 13: 227–33.

Radwan M, Sari AA, Rashidian A et al. 2017. Influence of organizational cul-

ture on provider adherence to the diabetic clinical practice guideline: using

the competing values framework in Palestinian Primary Healthcare Centers.

International Journal of General Medicine 10: 239–47.

Ramachandran A. 2005. Experiences of the WHO Collaborating Centre for

Diabetes in India in managing Tsunami victims with diabetes. Practical

Diabetes International 22: 98–9.

Ruby A, Knight A, Perel P, Blanchet K, Roberts B. 2015. The effectiveness of

interventions for non-communicable diseases in humanitarian crises: a sys-

tematic review. PLoS One 10: e0138303–16.

Saadeh R, Qato D, Khader A, Shahin Y, Seita A. 2015. Trends in the utiliza-

tion of antihypertensive medications among Palestine refugees in Jordan,

2008-2012. Journal of Pharmaceutical Policy and Practice 8: 1–8:

Saito M, Keereevijit A, San TD et al. 2018. Challenges to primary healthcare

services in the management of non-communicable diseases in marginalised

populations on the Thailand-Myanmar border: a pilot survey. Tropical

Doctor 48: 273–7.

Salazar MA, Law R, Winkler V. 2018. Health consequences of an armed con-

flict in Zamboanga, Philippines using a syndromic surveillance database.

International Journal of Environmental Research and Public Health 15:

2690.

Saleh S, Alameddine M, Farah A et al. 2018a. eHealth as a facilitator of equit-

able access to primary healthcare: the case of caring for non-communicable

diseases in rural and refugee settings in Lebanon. International Journal of

Public Health 63: 577–88.

Saleh S, Farah A, El Arnaout N et al. 2018b. mHealth use for

non-communicable diseases care in primary health: patients’ perspective

from rural settings and refugee camps. Journal of Public Health 40: ii52–63.

Saleh S, Farah A, Dimassi H et al. 2018c. Using mobile health to enhance out-

comes of noncommunicable diseases care in rural settings and refugee

camps: randomized controlled trial. JMIR Mhealth and Uhealth 6: e137.

Santoro A, Abu-Rmeileh N, Khader A, Seita A, McKee M. 2016. Primary

healthcare reform in the United Nations Relief and Works Agency for

Palestine Refugees in the Near East. Eastern Mediterranean Health Journal

22: 417–21.

Sethi S, Jonsson R, Skaff R, Tyler F. 2017. Community-based noncommunica-

ble disease care for Syrian refugees in Lebanon. Global Health, Science and

Practice 5: 495–506.

Shahin Y, Kapur A, Seita A. 2015. Diabetes care in refugee camps: the experi-

ence of UNRWA. Diabetes Research and Clinical Practice 108: 1–6.

Slama S, Kim H-JJ, Roglic G et al. 2017. Care of non-communicable diseases

in emergencies. The Lancet 389: 326–30.

Sobry A, Kizito W, Van den Bergh R et al. 2014. Caseload, management and

treatment outcomes of patients with hypertension and/or diabetes mellitus

in a primary health care programme in an informal setting. Tropical

Medicine & International Health 19: 47–57.

Some D, Edwards JK, Reid T et al. 2016. Task shifting the management of

non-communicable diseases to nurses in Kibera, Kenya: does it work? PLoS

One 11: e0145634.

Spiegel P, Khalifa A, Mateen FJ. 2014. Cancer in refugees in Jordan and Syria

between 2009 and 2012: challenges and the way forward in humanitarian

emergencies. The Lancet Oncology 15: e290–7.

Sun X-C, Zhou X-F, Chen S et al. 2013. Clinical characteristics of hypertension

among victims in temporary shield district after Wenchuan earthquake in China.

European Review for Medical and Pharmacological Sciences 17: 912–6.

Tangcharoensathien V, Mills A, Palu T. 2015. Accelerating health equity: the

key role of universal health coverage in the Sustainable Development Goals.

BMC Medicine 13: 101.

Theobald S, Brandes N, Gyapong M et al. 2018. Health Policy

Implementation research: new imperatives and opportunities in global

health. The Lancet 392: 2214–28.

Truppa C, Leresche E, Fuller AF et al. 2019. Utilization of primary health

care services among Syrian refugee and Lebanese women targeted by the

ICRC program in Lebanon: a cross-sectional study. Conflict and Health

13: 10.

United Nations High Commissioner for Refugees. 2018. Global Trends:

Forced displacement in 2017. UNHCR. Geneva, Switzerland.

UNOCHA. 2019. Global Humanitarian Overview 2020, accessed 05 Jan

2020

Woodward A, Sondorp E, Witter S, Martineau T. 2016. Health systems re-

search in fragile and conflict-affected states: a research agenda-setting exer-

cise. Health Research Policy and Systems 14: 1–14.

World Bank. 2018. World Bank Country and Lending Groups Data. https:

//datahelpdesk.worldbank.org/

knowledgebase/articles/906519-world-bank-country-and-lending-groups,

accessed 17 March 2019.

World Health Organization. 2007. Everybody’s Business: Strengthening

Health Systems to Improve Health Outcomes. Geneva: World Health

Organization.

Yusef JI. 2000. Management of diabetes mellitus and hypertension at

UNRWA primary health care facilities in Lebanon. Eastern Mediterranean

Health Journal 6: 378–90.

Zoughbie DE, Rushakoff JA, Watson KT et al. 2019. A social-network behav-

ioral health program on sustained long-term body weight and glycemic out-

comes: 2-year follow-up of a 4-month Microclinic Health Program in

Jordan. Preventive Medicine Reports 13: 160–5.

24 Health Policy and Planning, 2021, Vol. 00, No. 0

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/advance-article/doi/10.1093/heapol/czab007/6166268 by London School of H

ygiene & Tropical M
edicine user on 27 April 2021


	tblfn1
	tblfn2
	tblfn12



