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ABSTRACT
Introduction Globally, a record number of people are 
affected by humanitarian crises caused by conflict and 
natural disasters. Many such populations live in settings 
where epidemiological transition is underway. Following the 
United Nations high level meeting on non- communicable 
diseases, the global commitment to Universal Health Coverage 
and needs expressed by humanitarian agencies, there is 
increasing effort to develop guidelines for the management 
of hypertension in humanitarian settings. The objective was 
to investigate the prevalence and incidence of hypertension 
in populations directly affected by humanitarian crises; the 
cascade of care in these populations and patient knowledge of 
and attitude to hypertension.
Methods A literature search was carried out in five 
databases. Grey literature was searched. The population of 
interest was adult, non- pregnant, civilians living in any country 
who were directly exposed to a crisis since 1999. Eligibility 
assessment, data extraction and quality appraisal were carried 
out in duplicate.
Results Sixty- one studies were included in the narrative 
synthesis. They reported on a range of crises including the 
wars in Syria and Iraq, the Great East Japan Earthquake, 
Hurricane Katrina and Palestinian refugees. There were few 
studies from Africa or Asia (excluding Japan). The studies 
predominantly assessed prevalence of hypertension. This 
varied with geography and age of the population. Access to 
care, patient understanding and patient views on hypertension 
were poorly examined. Most of the studies had a high risk of 
bias due to methods used in the diagnosis of hypertension and 
in the selection of study populations.
Conclusion Hypertension is seen in a range of 
humanitarian settings and the burden can be considerable. 
Further studies are needed to accurately estimate 
prevalence of hypertension in crisis- affected populations 
throughout the world. An appreciation of patient knowledge 
and understanding of hypertension as well as the cascade 
of care would be invaluable in informing service provision.

INTRODUCTION
Non- communicable diseases (NCDs) are the 
leading cause of mortality globally, and nearly 

three- quarters of deaths due to NCDs occur 
in low/middle- income countries (LMICs).1

The Humanitarian Coalition defines a 
humanitarian crisis as ‘an event or series of 
events that represents a critical threat to 
the health, safety, security or well- being of a 

Key questions

What is already known?
 ► Globally, non- communicable diseases are a leading 
cause of mortality and according to the WHO, hyper-
tension is estimated to cause 12.8% of all deaths.

 ► As of 2018, more than 70 million people were dis-
placed as a result of humanitarian crises.

 ► It is likely that people with hypertension are under-
served in humanitarian settings.

What are the new findings?
 ► Reported prevalence of hypertension in crisis- 
affected populations varies considerably across dif-
ferent populations with higher prevalence in those 
living in high- income countries.

 ► There are very little data from Africa and Asia (ex-
cept Japan) despite protracted refugee situations on 
these continents.

 ► We have collated published estimates of hyperten-
sion prevalence by crisis, as well as the limited data 
on hypertension control, access to care and treat-
ment, and patient understanding of hypertension.

What do the new findings imply?
 ► Given the substantial prevalence of hypertension in 
many of the studies, assessment of hypertension 
and appropriate resourcing to treat it should be a pri-
ority for agencies providing emergency and longer- 
term care for patients after or during humanitarian 
crises in order to prevent significant mortality and 
morbidity.

 ► There is a need to capture the patient experience in 
order to better inform service development.

 ► Further research is needed, especially in Africa and 
Asia where there are additional protracted refugee 
situations.
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community or other large group of people’.2 Globally, 
the number of people affected by persecution, conflict, 
violence, human rights violations or natural disasters 
remains at record high levels; there were 70.8 million 
people displaced at the end of 2018. Increasing numbers 
of refugees are living in situations of protracted displace-
ment (average 20 years) and in urban settings. Nine out 
of the ten countries hosting most of the world’s refugee 
populations are themselves developing nations and 
as such face financial and infrastructure challenges to 
meeting healthcare and other needs.3

Large numbers of those experiencing forced displace-
ment (refugees or internally displaced persons) origi-
nate from Syria, Colombia, South Sudan, Democratic 
Republic of Congo, Myanmar, Yemen, Ethiopia and 
Somalia.3 In the former two countries, the epidemio-
logical transition was apparent even before the displace-
ment occurred, with cardiovascular diseases being the 
main cause of death in 1990. Even now, ischaemic heart 
disease and stroke combined contribute a similar propor-
tion of deaths as conflict and terrorism in Syria, 33.83% 
and 36.13%, respectively.4

These factors have led to increasing calls for consider-
ation of NCD care in humanitarian crises.5–7 The United 
Nations (UN) high- level meeting on the prevention and 
control of NCDs in 2011 highlighted the importance 
of prevention8 and workshops with non- governmental 
organisations (NGOs) and civil society groups high-
lighted the need for further information about preven-
tion activities in humanitarian settings in particular.9 UN 
member states have agreed to achieve Universal Health 
Coverage (UHC) (which includes healthcare in human-
itarian crises) by 2030, and prevention and treatment 
of raised blood pressure (BP) is one of the key recom-
mended indicators.10

We can expect to find both new and poorly controlled 
hypertension in humanitarian crises. Armed conflicts in 
particular, are associated with increased short- term and 
long- term cardiac morbidity and mortality and increases 
in BP.11 12 Furthermore, the concept of ‘disaster hyper-
tension’ was coined to describe the, often transient, 
increase in BP and associated cardiovascular mortality 
seen after natural disasters.13 For NCD management in 
general, disrupted supply of medication and the chal-
lenge of keeping already pressurised health systems func-
tioning, are likely to result in poor disease control for 
existing patients.5 For hypertension in particular, there is 
ongoing research examining the link between different 
types of stress and increases in BP. Chronic rather than 
acute stress is associated with the development of long- 
term hypertension14 15 and there is some suggestion 
that higher levels of stress are associated with increased 
risk of developing the disease.16 Following exposure to 
conflict, research in military populations shows that post- 
traumatic stress disorder and injury severity are indepen-
dent risk factors for the development of hypertension.17

Existing reviews have examined the burden of 
diabetes,18 substance misuse,19 20 smoking,21 alcohol,22 23 

cardiovascular disease11 and NCDs24 25 in specific human-
itarian settings. However, we do not have a broad under-
standing of hypertension in populations affected by 
crises. This is needed for service development.

The objective of this review was to investigate the prev-
alence and incidence of hypertension in populations 
directly affected by humanitarian crises; the cascade of 
care in these populations and patient knowledge of and 
attitude to hypertension.

METHODS
We carried out a systematic review in accordance with 
Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses (PRISMA) guidelines.26 Five databases 
were searched: Medline, Embase, PsycINFO, Cumulative 
Index of Nursing and Allied Health Literature and Web 
of Science. The search terms were adapted, following 
consultation with a librarian, from a similar review by 
Kehlenbrink et al18 examining the available evidence for 
the burden of diabetes in humanitarian crises. The search 
strategy is outlined in online supplemental appendix 1. 
Searches were conducted on 19th of August 2019. Given 
the importance of NGOs and civil service organisations 
in this area, the following grey literature databases were 
searched on 28th of August 2019: Google, ReliefWeb, UN 
High Commissioner for Refugees, WHO Institutional 
Repository for Information Sharing, UNICEF, Médecins 
Sans Frontières, International Rescue Committee, Inter-
national Committee of the Red Cross, Centre for Disease 
Control and Prevention and Active Learning Network 
for Accountability and Performance. A list of the search 
terms used to identify relevant grey literature can be seen 
in online supplemental appendix 2.

Studies were assessed for the following criteria:

Population
The population of interest was non- pregnant, civilian 
adults (defined as 18 years or older) who had been 
directly exposed to a humanitarian crisis. This included 
refugees and internally displaced people.

Exposure
For the purposes of this review, the causes of human-
itarian crises of interest were author defined armed 
conflict, complex emergencies and natural disasters 
(including earthquakes, floods, landslides, tidal waves, 
tsunamis, cyclones, droughts and famine). Only those 
studies reporting exposure which was ongoing in or 
began after 1 January 1999 were included.

Comparator
The presence or absence of a comparator was not used to 
determine study inclusion.

Outcome
The primary outcomes of interest were:
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1. Prevalence and incidence of hypertension in popula-
tions directly affected by conflict, complex emergen-
cies or natural disasters.

2. Proportion diagnosed with hypertension who are 
aware of the diagnosis, are receiving treatment, sup-
port or advice at time of study, and have achieved ade-
quate levels of control.

3. Proportion with known hypertension who sought 
treatment but did not receive it.

4. Patient knowledge and attitude of hypertension as a 
problem.

Secondary outcomes were:
1. Understanding of whether or not hypertension man-

agement is included as part of a wider programme of 
prevention or health promotion.

2. Barriers and facilitators to accessing treatment.
For inclusion purposes, there were no restrictions 

placed on the mode of diagnosis of hypertension, dura-
tion of illness or treatment received.

Eligibility criteria
We included all study types, in any language, set in high- 
income, middle- income or low- income countries. Studies 
of populations directly affected by crises including 
general populations or populations selected from service 
users (without restriction by disease type) or selected for 
hypertension or cardiovascular disease interventional 
studies were included. Studies with mixed populations 
were only included if the population of interest could be 
clearly differentiated. Qualitative studies were included 
if patients with hypertension from the population of 
interest were directly interviewed.

Theses, conference proceedings, letters, clinical 
guidelines, study protocols, reports with no descrip-
tion of methods, opinion pieces or any study published 
before 1 January 1999 were excluded. Studies relating to 
economic migrants or migrants not affected by conflict 
or natural disasters were excluded. The individual study 
author’s definitions of type of migrant and exposure 
were applied. Studies including children (aged under 18 
years) or examining hypertension in pregnancy where 
non- pregnant, adult data could not be extracted were 
excluded. Studies including only military or service 
personnel were also excluded. Isolated incidents of 
terrorism out with the context of armed conflict were not 
considered eligible.

The authors used Rayyan to manage the identified 
references.27 Two reviewers screened the titles and 
abstracts of identified studies against the inclusion/exclu-
sion criteria. At this stage, if either reviewer included 
a study, it was taken through to the full- text screening. 
Full texts of 318 published studies and 83 grey litera-
ture articles were screened for eligibility. Any conflicts 
were discussed and consensus was arrived at. Any studies 
excluded at the full- text screening stages were docu-
mented in a table with accompanying reasoning (online 
supplemental appendices 3 and 4). A third reviewer did 
not need to be consulted to resolve any disagreements. 

Two studies could not be accessed and so were excluded. 
The screening process is outlined in the PRISMA flow 
diagram in figure 1.

Definitions
Any definition of hypertension was considered, as described 
in individual studies. However, on quality assessment, the 
authors considered acceptable definitions of hypertension to 
be the WHO definition (ie, diagnosis if, when it is measured 
on two different days, the systolic BP readings on both days 
was ≥140 mm Hg and/or the diastolic BP readings on both 
days was ≥90 mm Hg.); or national or international clinical 
guidelines specified in a study; or doctor diagnosed hyper-
tension; or the use of anti- hypertensive medication in those 
with a history of hypertension.

Data extraction and risk of bias assessment
Data extraction and risk of bias assessment were carried 
out by one author (JK or OO) with a 10% cross check by 
a second author (JK or FK). A data extraction tool was 
developed and piloted. For all study types, a description 
of the population, the location of the study, the type of 
study and a description of the crisis were extracted. For 
quantitative studies, the definition of hypertension and 
the number and proportion of those with the disease 
(with a measure of spread) for the whole population 
and for population subgroups were extracted. For quali-
tative studies, concepts and themes around the patients’ 
understanding of hypertension (primary outcome) and 
barriers and facilitators (secondary outcomes) were 
extracted.

A tool developed by Hoy et al28 was used for assessing 
risk of bias in prevalence studies. This tool assesses 
external and internal validity. The external validity 
domain comprises questions about the sampling frame, 
sample selection and non- response bias. The internal 
validity domain comprises questions about the case defi-
nition, the measurement tool selected and application of 
that tool (see figure 2 for more details.) After piloting 
the tool, the authors adapted it slightly in order to give 
the studies a rating (of either high or low risk of bias) for 
both internal and external validity, as well as an overall 
score. This added further detail for assessing the quality 
of the included studies. For qualitative papers, the CASP 
toolkit was used.29

Due to the heterogeneity of the included studies, 
the results were synthesised in a narrative description, 
exploring disease burden, treatment provision and treat-
ment uptake. None of the qualitative papers we have 
included reported on our primary outcomes. Had there 
been more data available, we planned an interpretative 
review using a meta- ethnographic approach.30

Patient and public involvement
This research was done without patient or public involve-
ment.
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RESULTS
Study characteristics
Sixty- two papers reporting 61 studies were included in the 
analysis. Table 1 outlines the key features of the included 
studies. The papers are organised by alphabetical order 

of the crisis. Twenty- five relate to conflicts, 6 relate to 
long- standing refugee situations and 31 are non- conflict 
related. Thirty studies were conducted in high- income 
countries (HICs) and the other 31 were conducted 
in LMICs. Of the HIC studies, five were related to 

Figure 1 PRISMA flow diagram. From: 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 Med 6(7): e1000097. doi:10.1371/
journal.pmed1000097. For more information, visit www.prisma-statement.org.

Figure 2 Risk of bias. External validity questions: Was the sampling frame a true or close representation of the target 
population?, Was some form of random selection used to select the sample, or was a census undertaken?, Was the likelihood 
of non- response bias minimal? Internal validity questions: Were data collected directly from the subjects (as opposed to a 
proxy)?, Was an acceptable case definition used?, Was the study instrument that measured the parameter of interest shown 
to have reliability and validity?, Was the same mode of data collection used for all subjects?, Was the length of the shortest 
prevalence period for the parameter of interest appropriate?, Were the numerator and denominator for the parameter of interest 
appropriate?
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Table 1 Study characteristics

First author and 
year

Description of crisis (name, 
category and dates, as 
described in paper) Population as described in paper

Adults or 
elderly (as 
defined by 
paper) Displaced Type of crisis

Location 
of study

Gómez- Restrepo 
et al 201884

Colombian conflicts, (ongoing) 10764 respondents to the National Mental Health 
Survey (2016), some of whom exposed to armed 
conflict

Adult Unclear Conflict LMIC

Furusawa et al 
201185

Earthquake, Solomon Islands, 
(2007)

Villagers in Western province Adult Mixed Non- conflict LMIC

Vanasse et al 
201686

Flood in the city of Saint- Jean- 
sur- Richelieu, (2011)

All adult individuals covered by the Quebec 
universal public health insurance plan resident in 
postcodes affected by the flood (271 postcodes, 
119 of which had more than half of their surface 
area flooded)

Adult Unclear Non- conflict HIC

Ebner et al 201638 Great East Japan Earthquake, 
(2011)

Adults over 40 living in Kawauchi village, 20 km 
west from Fukushima

Adult Yes Non- conflict HIC

Hayashi et al 
201787

Great East Japan Earthquake, 
(2011)

People aged 40–74 years living in 1 of 13 
municipalities in Fukushima in the evacuation zone

Adult Mixed Non- conflict HIC

Hoshide et al 
201988

Great East Japan Earthquake, 
(2011)

388 evacuees living in evacuation shelters after the 
earthquake

Adult Yes Non- conflict HIC

Nagai et al 201837 Great East Japan Earthquake, 
(2011)

Patients aged 40–74 years living near Fukushima 
Daiichi Nuclear Power Plant

Adult Mixed Non- conflict HIC

Nomura et al 
201689

Great East Japan Earthquake, 
(2011)

Patients aged 40–74 years living in Minamisoma 
and Soma

Adult Mixed Non- conflict HIC

Ohira et al 201651 Great East Japan Earthquake, 
(2011)

Evacuee and non- evacuee Japanese adults 
without hypertension aged 40–74 years living near 
the Fukushima Daiichi Nuclear Power Plant before 
the earthquake

Adult Mixed Non- conflict HIC

Sakai et al 201770 Great East Japan Earthquake, 
(2011)

Individuals aged 40–90 years living in the vicinity 
of the Fukushima Daiichi Nuclear Power Plant who 
had attended annual health checkups since 2008

Adult Mixed Non- conflict HIC

Satoh et al 201639 Great East Japan Earthquake, 
(2011)

Patients aged 40–90 years who were living near 
the Fukushima Daiichi Nuclear Power Plant

Adult Mixed Non- conflict HIC

Shiba et al 201990 Great East Japan Earthquake, 
(2011)

Patients aged 65 years or older in Iwanuma 
affected by the tsunami

Elderly Mixed Non- conflict HIC

Suda et al 201991 Great East Japan Earthquake, 
(2011)

Evacuees with disaster medical records from 
Minamisanriku town after the earthquake

Adult Mixed Non- conflict HIC

Takahashi et al 
201692

Great East Japan Earthquake, 
(2011)

6528 disaster survivors in heavily tsunami- 
damaged municipalities (both relocated and non- 
relocated)

Adult Mixed Non- conflict HIC

Toda et al 201793 Great East Japan Earthquake, 
(2011)

Adults over 40 years living in Minamisoma city, 
10–40 km from the Fukushima Daiichi Nuclear 
Plant

Adult Mixed Non- conflict HIC

An et al 201549 Hurricane Ike, (2008) Free clinic attendees who had stayed on the island 
during the rainstorm
>18 years, did not have a pre- hurricane history of 
coronary heart disease or psychiatric diagnoses 
and could read English

Adult No Non- conflict HIC

Gomez et al 200994 Hurricane Ivan, (2004) Adult members of the community of 'Jubilee', 
Grenada

Adult No Non- conflict LMIC

Greenough et al 
200895

Hurricane Katrina, (2005) Heads of household in Louisiana American Red 
Cross shelters

Adult Yes Non- conflict HIC

Kessler
200796

Hurricane Katrina, (2005) Adults living in areas eligible for assistance after 
Hurricane Katrina

Adult Mixed Non- conflict HIC

Islam et al 200864 Hurricane Katrina, (2005) 2194 adults over 65 with hypertension on managed 
care organisation databases

Elderly No Non- conflict HIC

Krol et al 200797 Hurricane Katrina, (2005) Patients from Biloxi/Gulfport affected by Hurricane 
Katrina

Adult Unclear Non- conflict HIC

Krousel- Wood et al 
200860

Hurricane Katrina, (2005) Community- dwelling patients attending the 
hypertension section of a multispecialty group 
practice

Adult Mixed Non- conflict HIC

Rodriguez et al 
200640

Hurricane Katrina, (2005) Adult evacuees from Louisiana in Oklahoma Adult Yes Non- conflict HIC

Vest et al 200641 Hurricane Katrina, (2005) New Orleans adults displaced by Hurricane 
Katrina, sheltered in Austin, Texas

Adult Yes Non- conflict HIC

Continued
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First author and 
year

Description of crisis (name, 
category and dates, as 
described in paper) Population as described in paper

Adults or 
elderly (as 
defined by 
paper) Displaced Type of crisis

Location 
of study

Arrieta et al 200965 Hurricane Katrina, 2005 30 health and social service providers, 28 chronic 
disease patients

Adult Unclear Non- conflict HIC

Burton et al 200935 Hurricane Katrina, 2005 Non- institutionalised Peoples Health enrollees 
who lived in four parishes in the New Orleans 
metropolitan area (age 65+ years)

Elderly Mixed Non- conflict HIC

Burger et al 201948 Hurricane Sandy, (2012) Patients from 7 Federal Quality Health Centres in 
New Jersey

Adult No Non- conflict HIC

Prueksaritanond et 
al 200798

Indian Ocean earthquake and 
tsunami, (2004)

87 elderly members of the Ban Nam Khem 
Community, Thailand

Elderly No Non- conflict LMIC

Doocy et al 201342 Iraq War, (2003–2011) Iraqi populations displaced in Jordan and Syria Adult Yes Conflict LMIC

Mateen et al 
201299

Iraq War, (2003–2011) Iraqi refugees in Jordan Adult Yes Conflict LMIC

Lafta et al 2016100 Iraq War and subsequent 
sectarian violence, (2003–)

Women from internally displaced families living in 
informal settlements

Adult Yes Conflict LMIC

Anon et al 2010 101 Iraq War, (2003–2011) Iraqi refugees settled in San Diego, California Adult Yes Conflict HIC

Jen et al 201531 Iraq War, (2003–2011) 290 Iraqi adult refugees recently arrived in 
Michigan

Adult Yes Conflict HIC

Taylor et al 201432 Iraq War, (2003–2011) Iraqi adults settled in the USA for between 8 and 
36 months

Adult Yes Conflict HIC

Baxter et al 201866 Iraqi Civil War, (2014–17) 15 adult from Mosul presenting to MSF in 
Kurdistan

Adult Yes Conflict LMIC

Cetorelli et al 
201752

Iraqi Civil War, (2014–17) Adults in BRHA camps Adult Yes Conflict LMIC

Dudova et al 
2015102

Iraqi Civil War, (2014–17) 1119 refugee patients at a primary care clinic for 
internally displaced people in Ozal city, Erbil

Adult Yes Conflict LMIC

Lipsitz et al 201036 Israel–Lebanon War, (2006) Patients attending five clinics in Jerusalem and 
surrounding areas, whose home address was in 
northern Israel

Adult Yes Conflict HIC

Adrega et al 
2018103

Nepal earthquake, (May 2015) Dislodged inhabitants of Sindhupalchok Adult Mixed Non- conflict LMIC

Khader et al 
201453

Palestine conflict, (—) All Palestinian patients registered in 6 UNRWA 
primary care clinics in Jordan

Adult Yes Long- standing 
refugee 
situation

LMIC

Khader et al 
201261

Palestine conflict, (—) Palestinian refugees registered with Nuzha primary 
care centre with hypertension

Adult Yes Long- standing 
refugee 
situation

LMIC

Mousa et al 
2010104

Palestine conflict, (—) Palestinian refugees in Jordan, Lebanon, Syrian 
Arab Republic, West Bank and the Gaza Strip 
served by UNRWA primary care facilities

Adult Yes Long- standing 
refugee 
situation

LMIC

Saadeh et al 
201543

Palestine conflict, (—) Palestinian refugees (aged 40 years and over) 
treated by GPs at the UNRWA primary healthcare 
centres in Jordan

Adult Yes Long- standing 
refugee 
situation

LMIC

Saleh et al 2018 44 Palestine conflict, (—) Palestinian refugees (aged 40 years and over) living 
in camps in Lebanon

Adult Yes Long- standing 
refugee 
situation

LMIC

Abukhdeir et al 
2013105

Palestinian conflict, (—) Palestinians living in the Gaza Strip and the West 
Bank

Adult Mixed Long- standing 
refugee 
situation

LMIC

Renzaho et al 
201433

Sudanese wars (ongoing 
throughout time frame)

314 Sudanese refugees settling in Brisbane/
Toowoomba, Australia.

Adult Yes Conflict HIC

Mobula et al 
201650

Super Typhoon Haiyan, 
Philippines, (2013)

Patients attending clinics conducted by mobile 
medical teams

Adult Unclear Non- conflict LMIC

Balcilar et al 
201662

Syrian War, (2011–) Syrian refugees in Turkey aged 18–69 years Adult Yes Conflict LMIC

Chahda et al 
201547

Syrian War, (2011–) 167 Syrian refugees registered with CLMC and 43 
Palestinian refugees from Syria registered with the 
Palestinian Women’s Humanitarian Organisation in 
Lebanon

Elderly Yes Conflict LMIC

Doocy et al 201854 Syrian War, (2011–) Syrian refugees in Lebanon Adult Yes Conflict LMIC

Table 1 Continued

Continued
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populations who had been displaced from LMICs.31–34 
The map in figure 3 shows the countries from which 
participants originated. The most frequently examined 
populations were from Japan, followed by the USA and 
Syria.

Six papers related to elderly populations and the 
remaining papers were related to general adult popu-
lations over the age of 18 years. Thirty- five studies 
considered displaced populations, while 5 considered 
non- displaced populations and 16 considered mixed 
populations of both displaced and non- displaced partic-
ipants. Displacement status was unclear for five studies.

Several crises were the subject of multiple studies. 
The Great East Japan Earthquake was the subject of 12 

studies, Hurricane Katrina was the subject of 9 studies, 
the Iraq wars since 2003 were the subject of 9 studies, the 
Palestinian conflict was the subject of 6 studies and the 
Syrian War was the subject of 12 studies (13 papers).

Prevalence and incidence of hypertension
Fifty- five studies reported information on hypertension 
prevalence. Of these, only 33 have prevalence rates 
related to the whole population sample. The remaining 
papers measure prevalence in subgroups, either by sex, 
age, ethnicity, evacuation status, location or housing 
damage. Among the whole population samples, the prev-
alence rates range from 3%35 36 to 83.14%.35 The wide 
range reflects the heterogeneity of the studies, especially 

First author and 
year

Description of crisis (name, 
category and dates, as 
described in paper) Population as described in paper

Adults or 
elderly (as 
defined by 
paper) Displaced Type of crisis

Location 
of study

Doocy et al 201567 Syrian War, (2011–) Syrian refugees in Jordan Adult Yes Conflict LMIC

Doocy et al 201655 Syrian War, (2011–) Syrian refugees in Lebanon Adult Yes Conflict LMIC

Eryurt et al 202046 Syrian War, (2011–) Syrian refugees in Turkey (age 18–69 years) Adult Yes Conflict LMIC

Maldari et al 
201934

Syrian War, (2011–) Syrian refugees seen at Refugee Health Service, 
South Australia

Adult Yes Conflict HIC

Rehr et al 201856 Syrian War, (2011–) Non- camp Syrian refugees in Irbid northern Jordan Adult Yes Conflict LMIC

Strong et al 
2015106

Syrian War, (2011–) 210 older refugees from Syria in Lebanon Elderly Yes Conflict LMIC

Doocy et al 
2014107

Syrian War, (2011–) Syrian refugees in Jordan Adult Yes Conflict LMIC

Vernier et al 201945 Syrian War, (2011–) Families living in Ein Issa camp Adult Yes Conflict LMIC

Doocy et al 201657 Syrian War, (2011) Syrian refugees in Jordan Adult Yes Conflict LMIC

Kayali et al 201958 Syrian War, (2011) Patients with hypertension in Shatila refugee camp Adult Yes Conflict LMIC

Lin et al 2015108 Typhoon Morakot, Taiwan, (2009) Typhoon- displaced adults from Kaohsiung County. 
Two groups: 1 moved to shelters, 1 moved within 
the community

Adult Yes Non- conflict LMIC

Sun et al 201359 Wenchuan earthquake, China 
(2008)

3230 adults over 20 who had stayed in temporary 
shelters for more than 1 year

Adult Yes Non- conflict LMIC

BRHA, Board of Relief and Humanitarian Affairs; CHD, coronary heart disease; CLMC, Caritas Lebanon Migrant Centre; GP, general practitioner; HIC, high- 
income country; LMIC, low/middle- income country; MSF, Médecins Sans Frontières; UNRWA, United Nations Relief and Works Agency for Palestinian Refugees 
in the Middle East.

Table 1 Continued

Figure 3 Map showing the number of papers by country of origin of study population. Map created using R. Granada is 
missing from the map and featured in one paper.
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the different mean ages of the populations. We present 
the prevalence data in tables 2 and 3 by country income 
levels of HICs or LMICs.

Of the groups of studies, the Great East Japan Earth-
quake studies (table 2) are the most homogenous because 
8 of the 12 studies gathered data from the same source 
of routine health data targeting adults between the ages 
of 40 and 74 years. The prevalence range in these studies 
was 35.6% in female participants in 201437 to 65.7% in 
both men and women before the earthquake.38 Several of 
the studies examined the changing prevalence of hyper-
tension from the years before the earthquake to the years 
following the earthquake. Among these studies, some of 
the data may have been repeated because the authors 
used samples from overlapping communities. However, 
even among these studies there were important differ-
ences in study design. Some measured the BPs of the 
whole population,37 whereas others only measured the 
BP of patients who were normally normotensive.39

In comparison, six of the nine studies relating to Hurri-
cane Katrina measured prevalence of hypertension (see 
table 2). Burton et al found the highest prevalence of 
hypertension among elderly enrollees on a health insur-
ance programme (83.14%).35 However, the prevalence of 
hypertension among adults of all ages who were either 
in shelters or eligible for government assistance was 
between 25.7%40 and 39.5%.41

The studies relating to Iraq are more difficult to 
compare because of the different ways in which the prev-
alence is reported (table 3). In particular, the studies 
divide the prevalence into different age categories. 
However, as may be expected, all of the studies report 
that the prevalence of hypertension increases with age. 
For example, Doocy et al report a prevalence of 9.3% 
among adults aged 18–49 years and a prevalence of 68.8% 
among adults over the age of 70 years.41 42

For Palestinian refugees aged 40 years and above 
based in Jordan, Lebanon, Syrian Arab Republic, West 
Bank and the Gaza Strip, the prevalence of hypertension 
ranged from 13.8%.43 to 29.7%.44 (table 3). Most of these 
studies collected data from the UN Relief and Works 
Agency (UNRWA) primary healthcare facilities.

Again, the prevalence rates for hypertension among 
the Syrian studies are difficult to compare due to the 
different age ranges and age distributions within the 
study populations (table 3). However, the prevalence 
rates in adult populations range from 4.8%45 to 32%.46 
One study considered elderly patients only, and found 
the rates of hypertension to be up to 83%.47 This popu-
lation size, however, was small and the measure of hyper-
tension was self- reported diagnosis. As with the other 
groups, the studies broke down prevalence rates by age, 
gender or location.

Looking at the remaining geographical areas, there 
were only four studies in the HIC group and they were all 
based in either the USA or Canada. Hypertension preva-
lence in the HIC studies varied considerably from 5.5%48 
to 73.7%.49 However, this highest estimate is taken from 

a study with only 19 participants. Among the remaining 
eight LMIC studies, the prevalence ranged from 12.4%33 
to 47%.50

Only four papers measured the incidence of hyperten-
sion.31 35 49 51 These studies all took place in HICs and inci-
dence ranged from 10.25/1000 to 210.52/1000.

Other outcomes
The other outcomes we examined were considered less 
frequently. Nine studies considered care seeking or 
treatment.37 52–59 Among studies examining utilisation of 
health services, a high proportion of patients with hyper-
tension sought care for their condition in crisis settings; 
over 80% as reported by Rehr et al56 and Doocy et al57 
(these data only relate to patients from Syria and Iraq). 
There was, however, no evidence detailing challenges to 
accessing care among patients who sought treatment.

In relation to treatment, the picture was more variable; 
the rates of treatment ranged from 53.4%59 to 98.1% of 
patients with hypertension.54 Eight studies considered 
BP control or medication adherence.53 54 58–63 This was 
very variable. Khader et al, for example, note that among 
Palestinian refugee patients with hypertension attending 
UNWRA clinics in Jordan, BP control was as high as 83%53 
whereas Sun et al found that only 17.84% of patients diag-
nosed with hypertension after the Wenchuan earthquake 
had controlled BP.59 Sun et al were also the only authors 
to consider awareness of diagnosis.59

Six studies considered the barriers that patients face to 
manage their BP in crises, citing cost and availability of 
care, and severity of crisis in a given location as key reasons 
for disruptions in treatment and control.60 63–67 This group 
contains the only two qualitative studies included in the 
review. 65 66 There were also only two studies measuring 
what the authors considered to be a proxy for patient 
understanding of hypertension, that is, whether or not 
patients took medications as prescribed.52 59 This ranged 
from 33.1% in China to 68.5% in Iraq.

Risk of bias
Online supplemental appendix 5 gives details of the risk 
of bias for each study and figure 2 summarises this across 
all studies. Only one of the studies was considered to be 
at low risk of bias.62 A further 10 studies were considered 
at low risk of bias in one domain. All other studies were 
at high risk of bias across both domains. Seventeen of the 
studies used self- reporting as the case definition, while 
several others did not report the case definition at all. As 
can be seen in tables 2 and 3, very few studies included a 
measure of data spread such as CIs. In addition, many of 
the sampling frames used were not a close representation 
of the target populations: for example, they may be clinic 
attendees, patients attending screenings or an unspeci-
fied sample of evacuation shelters.

DISCUSSION
This systematic review included 61 studies, 55 of which 
considered prevalence of hypertension. There was 
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Table 2 Prevalence of hypertension reported in eligible studies conducted in high- income countries

First author and year Measurement used

Subgroup (if no 
whole population 
prevalence available)

Number with 
disease

Value of 
denominator

Proportion 
with disease as 
reported (%)

Measure of spread 
as reported 
(95% CI)

Japan

Ebner et al 201638 BP >130/85 or on antihypertensive 
medications

Pre- earthquake 6107 9296 65.7 62.7 to 68.5

2012 1731 2801 61.8 58.2 to 65.2

2013 1780 2794 63.7 59.9 to 67.4

Hayashi et al 201787 BP >140/90 or on medication Baseline BP 14 492 54

Hoshide et al 201988 Mean of 3×BP >140/90 Disaster HTN 158 272

Pre- earthquake HTN 126 272

Disaster HTN among 
patients without 
prevalent HTN

66 146 45.2

Disaster HTN among 
patients with HTN 
normally

92 126 73

Nagai et al 201837 BP >140/90 or on antihypertensive 
medications

2010 male 9912 44.4 42.7 to 46.0

2011 male 7249 47.2 45.2 to 49.2

2012 male 9499 48.8 47.1 to 50.6

2013 male 9485 47.4 45.7 to 49.2

2014 male 9619 45.5 43.8 to 47.3

2010 female 12 178 37.5 36.3 to 38.7

2011 female 8828 38.6 37.3 to 40.0

2012 female 11 615 39 37.8 to 40.3

2013 female 11 851 37.8 36.6 to 39.1

2014 female 12 341 35.6 34.4 to 36.8

Nomura et al 201689 BP >140/90 or on antihypertensive 
medications

Baseline (2008–2010)
evacuee

437 960 45.5

Baseline (2008–2010)
non- evacuee

2463 5446 45.3

2011 evacuee 112 216 51.9

2011 non- evacuee 1506 2870 52.6

2012 evacuee 333 627 53.1

2012 non- evacuee 2020 3886 52.1

2013 evacuee 366 657 55.7

2013 non- evacuee 1888 3680 51.3

2014 evacuee 297 617 48.1

2014 non- evacuee 1758 3591 49.2

Ohira et al 201651 On medication or BP >140/90 Men 1242 4515 27.5

Women 1362 6522 20.9

Sakai et al 201770 Not stated Evacuee 5364 54.1

Non- evacuee 2349 56.3

Satoh et al 201639 Not stated Low risk, evacuee 7253 56.3

Low risk, non- evacuee 13 730 56.1

Moderate risk, evacuee 1777 71

Moderate risk, non- 
evacuee

3319 69.5

High risk, evacuee 290 86.6

High risk, non- evacuee 492 80.3

Very high risk, evacuee 87 93.1

Very high risk, non- 
evacuee

140 92.1

Shiba et al 201990 HTN medication 414 1195 34.6

Suda et al 201991 ICD-10 2678 10 462 25.6

Continued
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far less evidence relating to patient access to care and 
patient views of hypertension. The included studies 
were heterogeneous in relation to their populations 
and corresponding crises. It is therefore challenging to 
make comparisons and draw robust conclusions from the 
available evidence. Even studies reporting on the same 
crises often considered different population groups.35 40 
In this review, the prevalence of hypertension tended to 
be greater among the USA and Japanese populations in 
comparison to the Palestinian and Syrian populations. 
This is in keeping with the distribution of hypertension 
in the general population of those countries (USA prev-
alence of hypertension 30% (95% CI 35%–26%), Japan 
50% (95% CI 60%–42%), Palestine 16% (19%–14%) 
and Syria 12% (14%–10%)).68

Looking at the global picture, 26.4% of the adult popu-
lation had hypertension in 2000 and in adults over the 
age of 25 years, the prevalence is estimated to be 40%.69 

The prevalences reported in the papers we examined 
were generally higher than this in HIC and similar to 
this in LMIC (where whole population prevalences are 
reported). This could be due to the impact of experi-
encing a crisis, so called ‘disaster hypertension’ or due 
to overdiagnosis.13 It could also be due to more deprived 
populations at greatest risk of hypertension being situ-
ated in the most precarious areas of countries and cities.

Most of the papers included in this review did not 
compare the prevalence of hypertension in the crisis- 
affected population with that in a similar non- affected 
population. Post hoc comparison was considered using 
data from the Global Burden of Disease Collaborative 
Network.68 There are differences in the definition of 
hypertension and challenges to matching the age stratifi-
cation which made this difficult.

However, one paper did compare the risk of incident 
hypertension in those evacuated with those not evacuated 

First author and year Measurement used

Subgroup (if no 
whole population 
prevalence available)

Number with 
disease

Value of 
denominator

Proportion 
with disease as 
reported (%)

Measure of spread 
as reported 
(95% CI)

Takahashi et al 201692 Self- reported 3160 32

3368 29

Toda et al 201793 Antihypertensive medication 2009 men 74 224 33

2009 women 85 339 25.1

2010 men 80 224 35.7

2010 women 96 339 28.3

2011 men 90 224 40.2

2011 women 109 339 32.2

2012 men 99 224 44.2

2012 women 124 339 36.6

Hurricane Katrina

Greenough et al 200895 Self- reported 170 499 34.8 30.4 to 39.2

Kessler
200796

Self- reported 1043 31.2 SE±2.5

Krol et al 200797 Record on medical chart Age 22–65 99 677 26.1

Age >65 29 72 59.2

Rodriguez et al 200640 Self- reported 62 241 25.7

Vest et al 200641 Self- reported 71 183 39.5 32.5 to 46.5

Burton et al 200935 ICD-9- CM 20 612 83.14

Other HIC

Vanasse et al 2016 
(Canada)86

History of hypertension was 
defined as
a hospitalisation with a main 
or a secondary diagnosis of 
hypertension (ICD-9 codes: 401–
405 and
ICD-10- CA codes: I10–I13, I15) 
or at least two ambulatory visits 
for hypertension in a 2- year span 
between 1996 and the beginning of 
the study period

2328 Whole sample 10 081 23.1

An et al 2015 (USA)49 Self- reported/on medication/
average of 3 consecutive 
measures, cut- off >140/90

14 19 73.7

Burger et al 2019 (USA)48 Self- reported 27 489 5.5

BP, blood pressure; HIC, high- income country; HTN, hypertension; ICD, International Classification of Diseases.

Table 2 Continued
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Table 3 Prevalence of hypertension reported in eligible studies conducted in LMICs

First author and year Measurement used

Subgroup (if no whole 
population prevalence 
available)

Number with 
disease

Value of 
denominator

Proportion 
with disease as 
reported (%)

Measure of spread 
as reported 
(95% CI)

Iraq

Doocy et al 201342 Taking medications or medical 
visits

Jordan 3414 19.6 18.3 to 21.0

Syria 2342 19.6 18 to 21.3

Mateen et al 201299 ICD-10 diagnosis 18–59 male 390 2252 17.3

18–59 female 420 2399 17.5

60–79 784 1230 63.7

>80 76 100 76

Lafta et al 2016100 Diagnosis by a health worker   240 1216 19.7

Anon et al 2010101 BP >140/90 on two 
measurements

  83 129 64.3

Jen et al 201531 Doctor diagnosed   28 290 9.6

  38 290 13.1

Taylor et al 201432 Self- reported   95 366 26

Cetorelli et al 201752 Health professional diagnosis 30–44 1193 4.4 3.2 to 5.9

45–59 550 23.9 19.8 to 28.5

60+ 309 32.1 26.3 to 38.4

Dudova et al 2015102 On patient documents 35–44 10 122 8.2

45–54 46 204 22.6

55–64 79 231 34.2

65+ 109 226 48.2

Palestine

Saadeh et al 201543 Clinical diagnosis 2008 42 495 307 935 13.8

2009 46 317 312 951 14.8

2010 49 361 324 743 15.2

2011 52 718 323 423 16.3

2012 53 278 367 434 14.5

Mousa et al 2010104 One- off BP >140/90   1453 7762 18.7

Abukhdeir et al 2013105 Self- reported Age 20–39 77 0.8

Age 40–64 633 14.1

Age 65+ 393 33.1

Saleh et al 201844 One- off BP >140/90     37.2

Syria

Balcilar et al 201662 >140/90 or on medication   1463 5713 25.6 24.4 to 26.7

Chahda et al 201547 Self- reported Elderly Syrian refugees 89 167 53 46 to 61

Elderly Palestinian 
refugees from Syria

37 43 86 72 to 94

Doocy et al 201567 Self- reported 18–39 60 3019 2 1.4 to 2.6

40–59 220 1040 21.1 18.6 to 23.7

60+ 195 374 52.1 46.5 to 57.7

Adult 475 4433 10.7 9.8 to 11.7

Doocy et al 201655 Healthcare professional 
diagnosed

    3886 7.4 6.6 to 8.3

Eryurt et al 202046 Medication for hypertension or 
raised BP (average of 2 readings)

  1687 5322 32

Maldari et al 201934 Patient/clinician reported   25 186 13.4

Rehr et al 201856 Self- reported   1126 8029 14 13.2 to 14.8

Doocy et al 2014107 Self- reported   500 5154 9.7 8.8 to 10.6

Vernier et al 201945 Self- reported   28 582 4.8 3.3 to 6.9

Other LMIC

Continued
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from the area affected by the Great Japan Earthquake. 
The authors found that in men only there was a signifi-
cantly increased risk of developing hypertension in 
those evacuated (HR 1.20 (1.07–1.35) p=0.003).51 This 
adds further evidence to the argument that exposure to 
natural disasters may be an independent risk factor for 
the development of hypertension. However, the demog-
raphy and pre- existing burden of disease in Japan means 
that these findings cannot be readily applied to other 
earthquake- prone regions such as Nepal, Pakistan and 
Bangladesh.

The global distribution of included studies was uneven 
with Japanese, American and Syrian populations being 
relatively well researched. This poses an information 
challenge for those planning services in protracted 
refugee situations. Eleven of the 22 recognised protracted 
refugee situations are in Africa and 3 are in Asia.2 Global 
skewing in different directions was also seen in other 
systematic reviews, although our paper is unusual in also 
including findings from HIC.11 18 Despite there being a 
large number of studies featured in our review, there is 
still a need for more widespread work to address opera-
tional needs.

As seen in other reviews examining NCDs humani-
tarian settings11 18 21 22 24 the risk of bias in the majority 
of included studies was high. Overall this may be due to 
the challenges of designing studies and collecting data in 
resource poor settings. In this review we found that many 
of the sampling frames were not representative of the 
target populations. In addition, while a large number of 
studies examined the prevalence of multiple NCDs, the 
data available relating to each condition were limited; for 

example, few studies presented information about spread 
of data. The reporting of degree of exposure to crises was 
also varied. Some studies (mainly related to natural disas-
ters) used evacuation status as a proxy measurement for 
high or low exposure to an event.70 On the other hand, 
much looser measures of exposure were used in other 
studies, such as refugee status or country of origin in 
which there was a crisis.31

In many studies the risk of bias was high because the 
authors used self- reporting of hypertension or a one- off 
BP measurement in order to diagnose hypertension. This 
issue was also noted in studies of diabetes.18 In both cases, 
this results in a poor understanding of the burden of 
disease. Diagnosis of hypertension is getting increasingly 
complex. Hypertension can be conceptualised as either a 
disease or risk factor and this can impact on the thresh-
olds beyond which the diagnosis is made. Further there is 
a discussion about how best to measure BP and when to 
measure it. For example, ambulatory BP measurements 
are a better predictor of cardiovascular disease than 
clinic measurements and different thresholds are recom-
mended for diagnosis with each tool.71 However there 
is an argument that taking a risk factor approach alone, 
particularly at lower risk thresholds, results in overdiag-
nosis and overtreatment.72 While this is problematic in 
any setting, it is particularly so in crises where resources 
are limited and medication supplies may be erratic.

Hypertension is one of several risk factors used to predict 
cardiovascular outcomes of interest (usually myocardial 
infarction, stroke or death). In their review on the impact 
of armed conflict on cardiovascular disease, Jawad et al 
found that there was consistent evidence across included 

First author and year Measurement used

Subgroup (if no whole 
population prevalence 
available)

Number with 
disease

Value of 
denominator

Proportion 
with disease as 
reported (%)

Measure of spread 
as reported 
(95% CI)

Sun et al 2013 (China)59 BP >140/90 or diagnosis or 
taking medications

  778 3230 24.08

Gomez- Restrepo et al 
2018 (Colombia)84

Doctor diagnosed Exposed to conflict 101 493 20.4 15.7 to 26.1

Doctor diagnosed Exposed to conflict and 
another traumatic event

65 346 18.7 12.2 to 27.6

Adrega et al 2018 
(Nepal)103

Self- reported/on medication/one- 
off BP >140/90

  62 167 22.4

Mobula et al 2016 
(Philippines)50

BP >=140/90   1709 3633 47

Renzaho et al 2014 
(Sudan)33

Healthcare diagnosed   39 314 12.4

Lin et al 2015 
(Philippines)108

Self- reported   127 228 46.2

Prueksaritanond et al 2007 
(Taiwan)98

Not reported   38 87 43.7

Furusawa et al 2011 
(Solomon Islands)85

One- off BP >140/90 Titiana 79 622 12.7

Tapurai 68 919 7.4

Mondo 59 129 45.8

Gomez et al 2009 
(Grenada)94

Not reported     30

BP, blood pressure; ICD, International Classification of Diseases; LMIC, low/middle- income country.

Table 3 Continued
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studies for an increase in systolic BP, mortality from 
chronic ischaemic heart disease and unspecified heart 
disease. However, there was no consistent evidence for 
an increase in the diagnosis of hypertension.11 (Although 
we identified papers reporting on changes in BP, these 
were not included as the population were not identifi-
able as being hypertensive or otherwise.) Among other 
queries, this raises the question of whether the thresholds 
for diagnosing hypertension are correct for this popu-
lation. Prediction modelling is one approach to setting 
diagnostic and treatment thresholds and is dependent 
on the availability of longitudinal data which follows the 
trajectory of individuals from the time they develop the 
risk factor to the point at which the outcome occurs.73 
Although WHO has produced risk prediction charts for 
use in different geographical areas,74 these do not explic-
itly account for the potential effect of exposure to crises.

Despite the challenges of working in humanitarian 
settings, several agencies have produced guidelines for 
the identification and management of hypertension.75 
Attempts have been made to apply the WHO’s Package 
of Non- communicable Disease Interventions in humani-
tarian settings76 and the Interagency Emergency Health 
Kit has included a supplementary module with anti-
hypertensive medications since 2017.77 Although it is 
unclear how widely these are being used. Furthermore, 
in both chronic and acute crises, psychological distress is 
frequently reported.78 Stress in its various forms increases 
BP and there is emerging evidence that managing stress 
will decrease BP.79 In crises, this raises the question of 
the optimal mode of treatment, beyond the traditional 
biomedical model.

This review found relatively little data collected on the 
cascade of care; namely patient awareness of diagnosis, 
seeking treatment and achieving BP control. However, in 
keeping with a review of diabetes care in humanitarian 
settings,18 we found that where healthcare utilisation 
was evaluated, high proportions of patients would seek 
care.56 57 These data are important in identifying targets 
for system strengthening and more details may be avail-
able in unpublished service monitoring schemes. There 
have been some attempts to understand barriers to care, 
particularly in the Middle Eastern setting. While this 
can help to raise awareness of potential issues in other 
settings, such barriers will be highly context dependent.

Control, treatment and prevention of the nega-
tive consequences of hypertension can be framed as a 
complex intervention. Several components are needed 
beyond the provision of medication. For example, 
dietary changes, the ability to exercise and smoking 
cessation efforts all form part of the ideal package of 
care. Those affected by humanitarian situations typically 
have limited control over their ability to make healthy 
choices. As a result, policies ranging from the choice of 
food parcel being funded, to the establishment of safe 
spaces to exercise and consideration of the ease with 
which tobacco can be purchased, need to be considered 
through a health- promotion lens.80 81 Both qualitative 

and quantitative data are needed to develop an effec-
tive offer. WHO emphasises the importance of qualita-
tive data to inform the values, acceptability, equity and 
feasibility implications of its guidelines.82 In particular 
qualitative research is critical in informing the imple-
mentation of evidence into practice83 if we do not know 
the meanings that patients attach to hypertension, we 
cannot hope to influence their behaviour or to develop 
services which will achieve penetration. Lastly, both qual-
itative and quantitative data are needed to adequately 
evaluate complex interventions.

At this time, the commitment to UHC, the global epide-
miological transition and the changing demography of 
refugee populations has come together to focus the atten-
tion of WHO, UN and NGOs working in the health sphere 
on NCDs. As these agencies are developing and refining 
guidelines, it is critical that good quality qualitative and 
quantitative data be generated. Our review demonstrates a 
particular gap in qualitative and longitudinal research.

Strengths and limitations
There were several strengths to this review. Steps were taken 
to identify both published and grey literature which is 
important in these settings. A rigorous systematic approach 
was taken in the analysis and extraction of data.

There are also a number of limitations to this study. 
This review only considers studies published from 1 
January 1999. This decision was made in order to provide 
an accurate estimate of the recent picture of hyperten-
sion and related health services. It does not, however, 
examine the effects of crises on subsequent peace- 
time generations. In addition, two studies could not be 
accessed for full- text screening.

While there were data available in some of the excluded 
studies that would have been relevant to the present 
study, the reporting of these data meant that the studies 
were not eligible for inclusion. Several studies that were 
excluded after full- text screening, for example, collected 
mixed data with adults and children and groups of 
refugees from multiple destinations. The results were 
reported in such a way that the groups could not be 
distinguished from each other and therefore the studies 
were excluded from the final synthesis.

Although several excluded studies did present qualita-
tive outcomes, such as patient understanding of hyperten-
sion, and barriers and facilitators to accessing care, most 
of these were considered in the context of all patients 
with NCDs. As such the authors could not distinguish 
the patients with hypertension from those with other 
diseases. While some of these findings may have been 
relevant to populations with hypertension, they were not 
specific.

Finally, while the risk of bias tool used was appro-
priate for the study designs included, it did not distin-
guish between varying degrees of high risk of bias. Some 
studies, for instance, in the high risk of bias group used 
more robust methods than others.
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CONCLUSION
This study supports previous scholarship in identifying 
the large burden of hypertension among populations 
affected by humanitarian crises. This suggests that service 
providers going into such scenarios should plan to see 
and treat hypertension. Further well- conducted and 
reported studies are needed to examine accurate prev-
alence of hypertension in specific regions and also to 
consider the cascade of care for patients with hyperten-
sion, patient knowledge and understanding of hyperten-
sion in order to better inform service provision for this 
large vulnerable patient group. Longitudinal studies may 
provide insight into the appropriate diagnostic and treat-
ment thresholds for hypertension in prolonged crises.
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wave*).ti,ab OR (tsunami*).ti,ab 

OR (cyclon*).ti,ab OR 

9444 
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(hurricane*).ti,ab OR 

(typhoon*).ti,ab OR 

(drought*).ti,ab OR 

(famine*).ti,ab OR 

(starvation*).ti,ab OR (displace* 

ADJ2 force*).ti,ab OR 

(displace* ADJ2 

population*).ti,ab OR (displace* 

ADJ2 human).ti,ab OR 

(displace* ADJ2 internal*).ti,ab 

OR (displace* ADJ2 

person*).ti,ab OR (displace* 

ADJ2 people*).ti,ab OR 

(conflict* ADJ2 armed).ti,ab OR 

(conflict* ADJ2 zone*).ti,ab OR 

(conflict affected ADJ3 

population*).ti,ab OR (conflict 

affected ADJ3 person*).ti,ab 

OR (conflict affected ADJ3 

people*).ti,ab OR (conflict 

affected ADJ3 communit*).ti,ab 

OR (disaster* ADJ3 

natural).ti,ab OR (disaster* 

ADJ3 victim*).ti,ab OR 

(disaster* ADJ3 plan*).ti,ab OR 

(disaster* ADJ3 relief*).ti,ab OR 

(persecution).ti,ab) AND (exp 

"ESSENTIAL 

HYPERTENSION"/ OR exp 

HYPERTENSION/ OR exp 

"NONCOMMUNICABLE 

DISEASES"/ OR (high blood 

pressure).ti,ab OR (HBP).ti,ab 

OR (HTN).ti,ab OR (NCD).ti,ab 

OR (non*communicable 

disease*).ti,ab OR (chronic 

diseas*).ti,ab OR (chronic 

condition*).ti,ab OR (long term 

condition*).ti,ab OR 

(hyperten*).ti,ab OR 

(cardiovascular disease).ti,ab 

OR (heart disease).ti,ab OR 

exp "BLOOD PRESSURE"/ OR 

(blood pressure).ti,ab OR exp 

"CHRONIC DISEASE"/) 
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(47 AND 66) [DT TO 1999] View Results (3,018) 

  

(47 AND 66) [DT 2000-2010] View Results (2,666) 

  

 (47 AND 66) [DT FROM 2011] Viewing (3,760) 

 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Global Health

 doi: 10.1136/bmjgh-2020-002440:e002440. 5 2020;BMJ Global Health, et al. Keasley J



19 Aug 19 - 12:32 

HDAS Export 

Strategy htn embase 

 

See full search strategy 

Strategy 700592/177 

# Database Search term Results 

177 EMBASE ((humanitarian ADJ2 

crisis).ti,ab OR (humanitarian 

ADJ2 crises).ti,ab OR 

(humanitarian ADJ2 

emergenc*).ti,ab OR 

(humanitarian ADJ2 relief).ti,ab 

OR (humanitarian ADJ2 

response).ti,ab OR 

(humanitarian ADJ2 

agenc*).ti,ab OR 

(refugee*).ti,ab OR (asylum 

seeker*).ti,ab OR 

(evacuee*).ti,ab OR 

(evacuated*).ti,ab OR (war OR 

wars OR warfare).ti,ab OR 

(avalanche*).ti,ab OR 

(earthquake*).ti,ab OR 

(flood*).ti,ab OR 

(landslide*).ti,ab OR (tidal 

wave*).ti,ab OR (tsunami*).ti,ab 

OR (cyclon*).ti,ab OR 

(hurricane*).ti,ab OR 

(typhoon*).ti,ab OR 

(drought*).ti,ab OR 

(famine*).ti,ab OR 

(starvation*).ti,ab OR (displace* 

ADJ2 force*).ti,ab OR 

(displace* ADJ2 

population*).ti,ab OR (displace* 

ADJ2 human).ti,ab OR 

(displace* ADJ2 internal*).ti,ab 

OR (displace* ADJ2 

person*).ti,ab OR (displace* 

ADJ2 people*).ti,ab OR 

(conflict* ADJ2 armed).ti,ab OR 

(conflict* ADJ2 zone*).ti,ab OR 

5542 
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(conflict affected ADJ3 

population*).ti,ab OR (conflict 

affected ADJ3 person*).ti,ab 

OR (conflict affected ADJ3 

people*).ti,ab OR (conflict 

affected ADJ3 communit*).ti,ab 

OR (disaster* ADJ3 

natural).ti,ab OR (disaster* 

ADJ3 victim*).ti,ab OR 

(disaster* ADJ3 plan*).ti,ab OR 

(disaster* ADJ3 relief*).ti,ab OR 

(persecution).ti,ab OR exp 

DISASTER/ OR exp 

REFUGEE/ OR exp 

WARFARE/ OR exp WAR/ OR 

exp "NATURAL DISASTER"/ 

OR exp AVALANCHE/ OR exp 

EARTHQUAKE/ OR exp 

FLOODING/ OR exp 

LANDSLIDE/ OR exp 

TSUNAMI/ OR exp 

HURRICANE/ OR exp 

DROUGHT/ OR exp 

STARVATION/ OR exp 

HUNGER/) AND (exp 

"ESSENTIAL 

HYPERTENSION"/ OR exp 

HYPERTENSION/ OR exp 

"NONCOMMUNICABLE 

DISEASES"/ OR (high blood 

pressure).ti,ab OR (HBP).ti,ab 

OR (HTN).ti,ab OR (NCD).ti,ab 

OR (non*communicable 

disease*).ti,ab OR (chronic 

diseas*).ti,ab OR (chronic 

condition*).ti,ab OR (long term 

condition*).ti,ab OR 

(hyperten*).ti,ab OR 

(cardiovascular disease).ti,ab 

OR (heart disease).ti,ab OR 

exp "BLOOD PRESSURE"/ OR 

(blood pressure).ti,ab OR exp 

"CHRONIC DISEASE"/) 

 

(159 AND 176) [DT TO 1998] View Results (665) 
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 (159 AND 176) [DT 1999-2009] View Results (1,384) 

  

 (159 AND 176) [DT FROM 2010] Viewing (3,484) 

 

 

19 Aug 19 - 13:10 

HDAS Export 

Strategy htn psych inf 

 

See full search strategy 

Strategy 702821/73 

# Database Search term Results 

73 PsycINFO (exp DISASTERS/ OR exp 

"NATURAL DISASTERS"/ OR 

exp REFUGEES/ OR exp 

WAR/ OR exp STARVATION/ 

OR (humanitarian ADJ2 

crisis).ti,ab OR (humanitarian 

ADJ2 crises).ti,ab OR 

(humanitarian ADJ2 

emergenc*).ti,ab OR 

(humanitarian ADJ2 relief).ti,ab 

OR (humanitarian ADJ2 

response).ti,ab OR 

(humanitarian ADJ2 

agenc*).ti,ab OR 

(refugee*).ti,ab OR (asylum 

seeker*).ti,ab OR 

(evacuee*).ti,ab OR 

(evacuated*).ti,ab OR (war OR 

wars OR warfare).ti,ab OR 

(avalanche*).ti,ab OR 

(earthquake*).ti,ab OR 

(flood*).ti,ab OR 

(landslide*).ti,ab OR (tidal 

wave*).ti,ab OR (tsunami*).ti,ab 

OR (cyclon*).ti,ab OR 

(hurricane*).ti,ab OR 

(typhoon*).ti,ab OR 

988 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Global Health

 doi: 10.1136/bmjgh-2020-002440:e002440. 5 2020;BMJ Global Health, et al. Keasley J



(drought*).ti,ab OR 

(famine*).ti,ab OR 

(starvation*).ti,ab OR (displace* 

ADJ2 force*).ti,ab OR 

(displace* ADJ2 

population*).ti,ab OR (displace* 

ADJ2 human).ti,ab OR 

(displace* ADJ2 internal*).ti,ab 

OR (displace* ADJ2 

person*).ti,ab OR (displace* 

ADJ2 people*).ti,ab OR 

(conflict* ADJ2 armed).ti,ab OR 

(conflict* ADJ2 zone*).ti,ab OR 

(conflict affected ADJ3 

population*).ti,ab OR (conflict 

affected ADJ3 person*).ti,ab 

OR (conflict affected ADJ3 

people*).ti,ab OR (conflict 

affected ADJ3 communit*).ti,ab 

OR (disaster* ADJ3 

natural).ti,ab OR (disaster* 

ADJ3 victim*).ti,ab OR 

(disaster* ADJ3 plan*).ti,ab OR 

(disaster* ADJ3 relief*).ti,ab OR 

(persecution).ti,ab) AND (exp 

HYPERTENSION/ OR exp 

"ESSENTIAL 

HYPERTENSION"/ OR exp 

"BLOOD PRESSURE"/ OR exp 

"BLOOD PRESSURE 

DISORDERS"/ OR (high blood 

pressure).ti,ab OR (HBP).ti,ab 

OR (HTN).ti,ab OR (NCD).ti,ab 

OR (non*communicable 

disease*).ti,ab OR (chronic 

diseas*).ti,ab OR (chronic 

condition*).ti,ab OR (long term 

condition*).ti,ab OR 

(hyperten*).ti,ab OR 

(cardiovascular disease).ti,ab 

OR (heart disease).ti,ab OR 

(blood pressure).ti,ab) 

 

 

 (45 AND 72) [DT FROM 2010] Viewing (538) 
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19 Aug 19 - 13:36 

HDAS Export 

Strategy htn cinahl 

 

See full search strategy 

Strategy 702832/102 

# Database Search term Results 

102 CINAHL (exp DISASTERS/ OR exp 

"MASS CASUALTY 

INCIDENTS"/ OR exp 

"NATURAL DISASTERS"/ OR 

exp REFUGEES/ OR exp 

WAR/ OR exp STARVATION/ 

OR (humanitarian ADJ2 

crisis).ti,ab OR (humanitarian 

ADJ2 crises).ti,ab OR 

(humanitarian ADJ2 

emergenc*).ti,ab OR 

(humanitarian ADJ2 relief).ti,ab 

OR (humanitarian ADJ2 

response).ti,ab OR 

(humanitarian ADJ2 

agenc*).ti,ab OR 

(refugee*).ti,ab OR (asylum 

seeker*).ti,ab OR 

(evacuee*).ti,ab OR 

(evacuated*).ti,ab OR (war OR 

wars OR warfare).ti,ab OR 

(avalanche*).ti,ab OR 

(earthquake*).ti,ab OR 

(flood*).ti,ab OR 

(landslide*).ti,ab OR (tidal 

wave*).ti,ab OR (tsunami*).ti,ab 

OR (cyclon*).ti,ab OR 

(hurricane*).ti,ab OR 

(typhoon*).ti,ab OR 

(drought*).ti,ab OR 

(famine*).ti,ab OR 

(starvation*).ti,ab OR (displace* 

ADJ2 force*).ti,ab OR 

(displace* ADJ2 

population*).ti,ab OR (displace* 

ADJ2 human).ti,ab OR 

1591 
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(displace* ADJ2 internal*).ti,ab 

OR (displace* ADJ2 

person*).ti,ab OR (displace* 

ADJ2 people*).ti,ab OR 

(conflict* ADJ2 armed).ti,ab OR 

(conflict* ADJ2 zone*).ti,ab OR 

(conflict affected ADJ3 

population*).ti,ab OR (conflict 

affected ADJ3 person*).ti,ab 

OR (conflict affected ADJ3 

people*).ti,ab OR (conflict 

affected ADJ3 communit*).ti,ab 

OR (disaster* ADJ3 

natural).ti,ab OR (disaster* 

ADJ3 victim*).ti,ab OR 

(disaster* ADJ3 plan*).ti,ab OR 

(disaster* ADJ3 relief*).ti,ab OR 

(persecution).ti,ab) AND (exp 

HYPERTENSION/ OR exp 

"ESSENTIAL 

HYPERTENSION"/ OR exp 

"NONCOMMUNICABLE 

DISEASES"/ OR exp 

"CHRONIC DISEASE"/ OR exp 

"BLOOD PRESSURE"/ OR 

(high blood pressure).ti,ab OR 

(HBP).ti,ab OR (HTN).ti,ab OR 

(NCD).ti,ab OR 

(non*communicable 

disease*).ti,ab OR (chronic 

diseas*).ti,ab OR (chronic 

condition*).ti,ab OR (long term 

condition*).ti,ab OR 

(hyperten*).ti,ab OR 

(cardiovascular disease).ti,ab 

OR (heart disease).ti,ab OR 

(blood pressure).ti,ab) 

 

(85 AND 101) [DT FROM 2010] Viewing (964) 

 

 

Proquest IBSS Search Strategy 
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Set#: S3 

Searched for: MAINSUBJECT.EXACT("Refugees") OR MAINSUBJECT.EXACT("Landslides & mudslides") 

OR MAINSUBJECT.EXACT("Floods") OR MAINSUBJECT.EXACT("Tidal waves") OR 

MAINSUBJECT.EXACT("Earthquakes") OR MAINSUBJECT.EXACT("Disasters") OR 

MAINSUBJECT.EXACT("Aftershocks") OR MAINSUBJECT.EXACT("Avalanches") OR 

MAINSUBJECT.EXACT("Tsunamis") OR  OR MAINSUBJECT.EXACT("War") OR 

MAINSUBJECT.EXACT("Starvation") OR MAINSUBJECT.EXACT("Famine") OR 

MAINSUBJECT.EXACT("Hunger") 

Databases: International Bibliography of the Social Sciences (IBSS) 

Results: 69165 

 

Set#: S6 

Searched for: ab(humanitarian work) OR ab(humanitarian worker) OR ab(humanitarian crisis) OR 

ab(humanitarian aid) OR ab(humanitarian intervention) OR ab(disaster) OR ab(mass casualty events) 

OR ab(refugee*) OR ab(asylum seek*) OR ab(evacuee*) 

Databases: International Bibliography of the Social Sciences (IBSS) 

Results: 24649 

 

Set#: S7 

Searched for: ab(evacuated*) OR ab(internal displaced person) OR ab("conflict affected") OR 

ab(persecution) OR ab(war) OR ab(wars) OR ab(warfare) OR ab("armed conflict") OR ab(avalanche*) 

OR ab(earthquake*) 

Databases: International Bibliography of the Social Sciences (IBSS) 

Results: 103513 

 

Set#: S8 

Searched for: ab(flood*) OR ab(landslide*) OR ab("tidal wave*") OR ab(tsunami*) OR ab("cyclonic 

storm") OR ab(hurricane*) OR ab(drought*`) OR ab(famine*) OR ab(starvation) 

Databases: International Bibliography of the Social Sciences (IBSS) 

Results: 12854 

 

Set#: S9 

Searched for: S3 OR S6 OR S7 Or S8 

Databases: International Bibliography of the Social Sciences (IBSS) 

           These databases are searched for part of your query. 
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Results: 169520 

 

Set#: S10 

Searched for: MAINSUBJECT.EXACT("Chronic illnesses") OR MAINSUBJECT.EXACT("Blood pressure") 

OR MAINSUBJECT.EXACT("Hypertension") 

Databases: International Bibliography of the Social Sciences (IBSS) 

Results: 1982 

 

Set#: S11 

Searched for: ab("high blood pressure") OR ab("HBP") OR ab("HTN") OR ab(hyperten*) OR ab(non-

communicable disease*) OR ab("NCD*") OR ab("chronic disease*") OR ab("chronic condition*") OR 

ab("long term condition*") 

Databases: International Bibliography of the Social Sciences (IBSS) 

Results: 3791 

 

Set#: S12 

Searched for: ab("cardiovascular disease") OR ab("heart disease") OR ab("blood pressure") 

Databases: International Bibliography of the Social Sciences (IBSS) 

Results: 2456 

 

Set#: S13 

Searched for: s10 OR s11 OR s12 

Databases: International Bibliography of the Social Sciences (IBSS) 

           These databases are searched for part of your query. 

Results: 6324 

 

Set#: S14 

Searched for: s9 AND s13 

Databases: International Bibliography of the Social Sciences (IBSS) 

           These databases are searched for part of your query. 

Results: 133 
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MeSH descriptor: [Refugees] explode all trees 

 MeSH   

100 

   #4 

MeSH descriptor: [Armed Conflicts] explode all trees 

 MeSH   

127 

   #5 

MeSH descriptor: [Avalanches] explode all trees 

 MeSH   

1 

   #6 

MeSH descriptor: [Earthquakes] explode all trees 

 MeSH   

33 

   #7 

MeSH descriptor: [Floods] explode all trees 

 MeSH   

3 

   #8 

MeSH descriptor: [Landslides] explode all trees 

 MeSH   

0 

   #9 

MeSH descriptor: [Tidal Waves] explode all trees 

 MeSH   

2 

   #10 

MeSH descriptor: [Tsunamis] explode all trees 

 MeSH   

2 
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   #11 

MeSH descriptor: [Cyclonic Storms] explode all trees 

 MeSH   

6 

   #12 

MeSH descriptor: [Droughts] explode all trees 

 MeSH   

4 

   #13 

MeSH descriptor: [Starvation] explode all trees 

 MeSH   

47 

   #14 

MeSH descriptor: [Relief Work] explode all trees 

 MeSH   

63 

   #15 

{OR #1-#14} 

 Limits   

409 

   #16 

((humanitarian work) OR (humanitarian worker) OR (humanitarian crisis) OR (humanitarian aid) OR 

(humanitarian intervention) OR (disaster) OR (mass casualty event*) OR (refugee*) OR (asylum 

seek*) OR (evacuee*) OR (evacuated*) OR (internal displaced person) OR ("conflict affected") OR 

(persecution) OR (war) OR (wars) OR (warfare) OR ("armed conflict") OR (avalanche*) OR 

(earthquake*) OR (flood*) OR (landslide*) OR ("tidal wave*") OR (tsunami*) OR ("cyclonic storm") 

OR (hurricane*) OR (drought*) OR (famine*) OR (starvation)):ti,ab,kw 

 S  Limits   

2341 

   #17 

#15 OR #16 

 Limits   

2424 
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   #18 

MeSH descriptor: [Hypertension] explode all trees 

 MeSH   

16744 

   #19 

MeSH descriptor: [Essential Hypertension] explode all trees 

 MeSH   

135 

   #20 

MeSH descriptor: [Noncommunicable Diseases] explode all trees 

 MeSH   

5 

   #21 

MeSH descriptor: [Chronic Disease] explode all trees 

 MeSH   

12612 

   #22 

MeSH descriptor: [Blood Pressure] explode all trees 

 MeSH   

26751 

   #23 

{OR #18-#22} 

 Limits   

47340 

   #24 

((("high blood pressure") OR ("HBP") OR ("HTN") OR (hyperten*) OR (non-communicable disease*) 

OR ("NCD*") OR ("chronic disease*") OR ("chronic condition*") OR ("long term condition*") OR 

("cardiovascular disease") OR ("heart disease") OR ("blood pressure"))):ti,ab,kw 

 S  Limits   

157027 

   #25 

#23 OR #24 
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 Limits   

157463 

   #26 

#17 AND #25 

 Limits   

154 
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Total = 20778 

After deduplication:  
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Appendix 2: Grey literature search strategy 

 

ReliefWeb, UNHCR, WHO, WHO IRIS, UNICEF, MSF, IRC, ICRC, CDC, ALNAP, and Google.  

 

("humanitarian crisis" OR warfare OR war OR “armed conflict” OR "natural disaster" OR 
"complex humanitarian emergency" OR refugees) AND (hypertension OR"high blood pressure" 

OR "blood pressure") filetype:pdf  

 

("humanitarian crisis" OR warfare OR war OR “armed conflict” OR "natural disaster" OR 
"complex humanitarian emergency" OR refugees) AND (hypertension OR"high blood pressure" 

OR "blood pressure") filetype:pdf site:https://reliefweb.int 

 

("humanitarian crisis" OR warfare OR war OR “armed conflict” OR "natural disaster" OR 
"complex humanitarian emergency" OR refugees) AND (hypertension OR"high blood pressure" 

OR "blood pressure") filetype:pdf site:https://www.unhcr.org 

 

("humanitarian crisis" OR warfare OR war OR “armed conflict” OR "natural disaster" OR 
"complex humanitarian emergency" OR refugees) AND (hypertension OR"high blood pressure" 

OR "blood pressure") filetype:pdf site:https://who.int 

 

("humanitarian crisis" OR warfare OR war OR “armed conflict” OR "natural disaster" OR 
"complex humanitarian emergency" OR refugees) AND (hypertension OR"high blood pressure" 

OR "blood pressure") filetype:pdf site:https://unicef.org 

 

("humanitarian crisis" OR warfare OR war OR “armed conflict” OR "natural disaster" OR 
"complex humanitarian emergency" OR refugees) AND (hypertension OR"high blood pressure" 

OR "blood pressure") filetype:pdf site:https://msf.org 

 

("humanitarian crisis" OR warfare OR war OR “armed conflict” OR "natural disaster" OR 
"complex humanitarian emergency" OR refugees) AND (hypertension OR"high blood pressure" 

OR "blood pressure") filetype:pdf site:https://rescue.org 

 

("humanitarian crisis" OR warfare OR war OR “armed conflict” OR "natural disaster" OR 
"complex humanitarian emergency" OR refugees) AND (hypertension OR"high blood pressure" 

OR "blood pressure") filetype:pdf site:https://icrc.org 
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("humanitarian crisis" OR warfare OR war OR “armed conflict” OR "natural disaster" OR 
"complex humanitarian emergency" OR refugees) AND (hypertension OR"high blood pressure" 

OR "blood pressure") filetype:pdf site:https://cdc.gov 

 

("humanitarian crisis" OR warfare OR war OR “armed conflict” OR "natural disaster" OR 
"complex humanitarian emergency" OR refugees) AND (hypertension OR"high blood pressure" 

OR "blood pressure") filetype:pdf site:https://alnap.org 

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Global Health

 doi: 10.1136/bmjgh-2020-002440:e002440. 5 2020;BMJ Global Health, et al. Keasley J

https://who.int/
https://who.int/


Appendix Three: 

Articles retrieved from the data base searches excluded at the full text stage 

Authors and Title Year Reason for 

exclusion  

Adel: San Antonio refugees: Their demographics, healthcare 
profiles, and how to better serve them 

2019 Cannot differentiate 
populations 

Adu-Boahene: Health-Needs Assessment for West African 
Immigrants in Greater Providence, RI 

2017 Cannot differentiate 
populations 

Al Alawneh: Pharmacists in humanitarian crisis settings: 
Assessing the impact of pharmacist-delivered home 
medication management review service to Syrian refugees in 
Jordan 

2019 Wrong artcle type 

Amini: Quality of life in the Iranian Blind War Survivors in 
2007: a cross-sectional study 

2010 Study population 
selected on the 
basis of another 
disease 

Anon: Chronic disease post Hurricane Katrina 2016 Cannot access 

Anon: Launching a national surveillance system after an 
earthquake -- Haiti, 2010 

2010 Wrong artcle type 

Aoki: Effect of the Great East Japan Earthquake on 
Cardiovascular Diseases 

2013 No BP measured 

Arrieta: Insuring continuity of care for chronic disease patients 
after a disaster: key preparedness elements 

2008 No BP measured 

Asgary: Communicable and Non-Communicable Diseases 
Among Recent Immigrants with Implications for Primary care; 
a Comprehensive Immigrant Health Approach 

2011 Cannot differentiate 
populations 

Ay: The Perceived Barriers of Access to Health Care Among a 
Group of Non-camp Syrian Refugees in Jordan 

2016 No BP measured 

Ayappa: The Association between Health Conditions in World 
Trade Center Responders and Sleep-Related Quality of Life 
and Sleep Complaints 

2019 No BP measured 

Baggett: Florida disasters and chronic disease conditions 2006 Wrong artcle type 

Bani Hani: Heart Disease in Adult Syrian Refugees: 
Experience at Jordan University Hospital 

2019 Study population 
selected on the 
basis of another 
disease 

Bardenheier: Trends in Chronic Diseases Reported by 
Refugees Originating from Burma Resettling to the United 
States from Camps Versus Urban Areas During 2009-2016 

2019 Conflict out of date 
range 

Barnett: Spectrum of Illness in International Migrants Seen at 
GeoSentinel Clinics in 1997-2009, Part 1: US-Bound Migrants 
Evaluated by Comprehensive Protocol-Based Health 
Assessment 

2013 Cannot differentiate 
populations 

Basu: Reducing chronic disease through changes in food aid: 
A microsimulation of nutrition and cardiometabolic disease 
among Palestinian refugees in the Middle East 

2018 Wrong artcle type 

Baydoun: Hurricane katrina and acute myocardial infarction: 
Ten years after the storm 

2016 Wrong artcle type 

Bayraktar: Elderly people as vulnerable group in disasters 2017 Wrong artcle type 
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Beiser: The health of immigrants and refugees in Canada 2005 Wrong artcle type 

Beldjebel: Infectious diseases among Iraqi refugees in 
Lebanon 

2012 Wrong artcle type 

Beldjebel: Infectious diseases among refugees in Beirut 2012 Wrong artcle type 

Beldjebel: Infectious diseases in refugees coming from Syria 
and Iraq to Lebanon 

2014 Wrong artcle type 

Benca: Infection among displaced population Port au Prince: 
Comparison of early post quake and year after earthquake 
periods 

2011 Wrong artcle type 

Bertelsen: Primary Care Screening Methods and Outcomes 
for Asylum Seekers in New York City 

2018 Blood pressure 
measured but no 
diagnosis of 
hypertension  

Berthold: Comorbid mental and physical health and health 
access in Cambodian refugees in the US 

2014 Population not 
directly affected 

Bhatta: Chronic Disease Burden Among Bhutanese Refugee 
Women Aged 18-65 Years Resettled in Northeast Ohio, 
United States, 2008-2011 

2015 Conflict out of date 
range 

Bhoopathy: Cardiovascular risk factors among men living in an 
internally displaced persons camp in Kenya 

2014 Wrong artcle type 

Bich: Impacts of flood on health: epidemiologic evidence from 
Hanoi, Vietnam 

2011 Cannot differentiate 
populations 

Bischoff: Health and ill health of asylum seekers in 
Switzerland: an epidemiological study 

2009 No BP measured 

Borgschulte: Health care provision for refugees in Germany - 
one-year evaluation of an outpatient clinic in an urban 
emergency accommodation 

2018 Cannot differentiate 
populations 

Boulle: Cardiovascular Disease among Syrian refugees: a 
descriptive study of patients in two Médecins Sans Frontières 
clinics in northern Lebanon 

2019 Study population 
selected on the 
basis of another 
disease 

Brackbill: Physical health consequences of being injured 
during the world trade center terrorist attacks on september 
11, 2001 

2013 Study population 
selected on the 
basis of another 
disease 

Burns: Health status of returning refugees, internally displaced 
persons, and the host community in a post-conflict district in 
northern Sri Lanka: a cross-sectional survey 

2018 No BP measured 

Byberg: Cardiovascular disease incidence and survival: Are 
migrants always worse off? 

2016 No BP measured 

Bydzovsky: Experience with migrants on Balkan Route from 
the Field Hospital on the Slovenian-Croatian Border 

2016 Cannot differentiate 
populations 

Centers for Disease, Control and Prevention: Assessment of 
health-related needs after Hurricanes Katrina and Rita--
Orleans and Jefferson Parishes,  
New Orleans area, Louisiana, October 17-22, 2005 

2006 No BP measured 

Centers for Disease, Control and Prevention: Illness 
surveillance and rapid needs assessment among Hurricane 
Katrina evacuees--Colorado, September 1-23, 2005 

2006 No BP measured 

Centers for Disease, Control and Prevention: Morbidity 
surveillance after Hurricane Katrina--Arkansas, Louisiana, 
Mississippi, and Texas, September 2005 

2006 No BP measured 
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Centers for Disease, Control and Prevention: Rapid 
assessment of health needs and resettlement plans among 
Hurricane Katrina evacuees--San Antonio, Texas, September 
2005 

2006 No BP measured 

Centers for Disease, Control and Prevention: Rapid 
assessment of the needs and health status of older adults 
after Hurricane Charley--Charlotte,  
DeSoto, and Hardee Counties, Florida, August 27-31, 2004 

2004 No BP measured 

Chaaban: Recent changes in welfare indicators among 
Palestinian refugees in Lebanon: a comparative study of two 
cross-sectional datasets 

2019 Wrong artcle type 

Chan: Characteristics and health outcomes of internally 
displaced population in unofficial rural self-settled camps after 
the 2005 Kashmir, Pakistan earthquake 

2010 No BP measured 

Chan: Chronic health needs immediately after natural 
disasters in middle-income countries: the case of the 2008 
Sichuan, China earthquake 

2011 Cannot differentiate 
populations 

Chan: Chronic health needs immediately after natural 
disasters in middle-income countries: the case of the 2008 
Sichuan, China earthquake 

2010 Cannot differentiate 
populations 

Chan: Comparision of health needs of older people between 
affected rural and urban areas after the 2005 Kashmir, 
Pakistan earthquake 

2009 No BP measured 

Chandra:  Prevalence of chronic disease risk factors in 35- to 
44-year-old humanitarian arrivals to New South Wales (NSW), 
Australia 

2019 Cannot differentiate 
populations 

Charles-Larco: Prise en charge des patients diabetiques apres 
le seisme du 12 janvier 2010 en HaitiManagement of diabetic 
patients after the earthquake in Haiti January 12, 2010 

2011 Wrong artcle type 

Chen: Acute cardiovascular effects of the Wenchuan 
earthquake: ambulatory blood pressure monitoring of 
hypertensive patients 

2009 Blood pressure 
measured but no 
diagnosis of 
hypertension  

Chen: Emotions of depression and anxiety from earthquake 
have significant influence on diabetes morbidity at the disaster 
areas after 2008 5.12 sichuan earthquake 

2010 Wrong artcle type 

Cho: Weight gain and the risk of metabolic syndrome among 
North Korean refugees living in South Korea - An example of 
thrifty hypothesis 

2010 Wrong artcle type 

Cline: The resettlement experiences of African refugee single 
mothers and hypertension management in United States 

2014  
Wrong artcle type 

Collins: Cardiovascular disease risk and prevention amongst 
Syrian refugees: mixed methods study of MÃ©decins Sans 
FrontiÃ¨res programme in Jordan 

2017 Blood pressure 
measured but no 
diagnosis of 
hypertension  

Cope: Estimating the factors associated with health status and 
access to care among Iraqis displaced in Jordan and Syria 
using population assessment data 

2012 Wrong artcle type 

Culhane-Pera: Cardiovascular disease risks in Hmong 
refugees from Wat Tham Krabok, Thailand 

2009 Conflict out of date 
range 

Da Silva: Global health within borders: Outlook of health 
screening among Iraqi and sudanese refugee community and 
the impact of language barrier the patient self-advocacy 

2015 Wrong artcle type 
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Dalmar: Living in ethnic-enclave neighborhoods may attenuate 
the negative effect of acculturation on blood pressure in 
refugees and maintain immigrant health effect 

2017 Wrong artcle type 

Damiri: Metabolic syndrome among overweight and obese 
adults in Palestinian refugee camps 

2018 Study population 
selected on the 
basis of another 
disease 

Darvishi: Investigating Prevalence and Pattern of Long-term 
Cardiovascular Disorders in Sulphur Mustard-exposed Victims 
and Determining Proper  
Biomarkers for Early Defining, Monitoring and Analysis of 
Patients' Feedback on Therapy 

2017 Wrong artcle type 

Deere: Incidence of acute myocardial infarction and hurricane 
katrina: Four-fold increase eleven years after the storm 

2018 Wrong artcle type 

Del Pinto: Health status of Afro-Asian refugees in an Italian 
urban area: a cross-sectional monocentric study 

2018 Cannot differentiate 
populations 

Di Castelnuovo: Effect of the l'aquila earthquake on metabolic 
syndrome in survivors from the 2009 earthquake in Italy 

2012 Wrong artcle type 

DiGeronimo: Impact of hurricane Irma on prescription fill 
patterns in a medicare population with chronic conditions 

2018 Wrong artcle type 

Donker: Chronic diseases of victims and controls before and 
after disaster 

2005 Wrong artcle type 

Doocy: Guidelines and mHealth to Improve Quality of 
Hypertension and Type 2 Diabetes Care for Vulnerable 
Populations in Lebanon: Longitudinal Cohort Study 

2017 Cannot differentiate 
populations 

Dookeran: Chronic disease and its risk factors among 
refugees and asylees in Massachusetts, 2001-2005 

2010 Blood pressure 
measured but no 
diagnosis of 
hypertension  

Dorman: Health Status of North Korean Refugees in Toronto: 
A Community Based Participatory Research Study 

2017 Cannot differentiate 
populations 

Dudova: Six month follow up in communicable versus non-
communicable diseases in an Iraqi refugee camp 

2016 Cannot differentiate 
populations 

Ebner: Increase in metabolic diseases following the 
Fukushima triple disaster: A retrospective study of Kawauchi 
Village with long-term follow-up 

2015 Wrong artcle type 

El Arnaout: Assessment of the health needs of Syrian 
refugees in Lebanon and Syria's neighboring countries 

2019 Wrong artcle type 

Fahd: Non-communicable disease risk factors in Palestine 
refugees in Lebanon: A descriptive study 

2018 Wrong artcle type 

Feldman: Examining the impact of captivity in men and women 
on the slaves returning to south Sudan 

2014 Wrong artcle type 

Ferdinand: The Hurricane Katrina disaster: focus on the 
hypertensive patient 

2005 Wrong artcle type 

Fergus: Volcanic post traumatic stress and the impact on 
cardiometabolic health 

2012 Wrong artcle type 

Frost: Determining Physical and Mental Health Conditions 
Present in Older Adult Refugees: A Mini-Review 

2019 Cannot differentiate 
populations 

Führer: Morbidity of asylum seekers in a medium-sized 
German city 

2016 No BP measured 

Fuse: Onsite medical rounds and fact-finding activities 
conducted by Nippon Medical School in Miyagi prefecture 
after the Great East Japan Earthquake 2011 

2011 No BP measured 
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GÃ³mez-Restrepo: Enfermedades crÃ³nicas en poblaciÃ³n 
afectada por el conflicto armado en Colombia, 2015 

2017 Duplicate 

Gallegos: Living well multicultural-does it change behaviours 
in migrants to reduce the risk of chronic disease? 

2016 Wrong artcle type 

Gammoh: A preliminary description of medical complaints and 
medication consumption among 375 Syrian refugees residing 
in North Jordan 

2016 Cannot differentiate 
populations 

Gammouh: Chronic diseases, lack of medications, and 
depression among Syrian refugees in Jordan, 2013-2014 

2015 No BP measured 

Gardemann: A record of morbidity and medical request 
profiles in international humanitarian aid, taking the 
earthquake in Bam in Iran in 2003 as an example 

2009 Cannot differentiate 
populations 

Gerin: Sustained blood pressure increase after an acute 
stressor: the effects of the 11 September 2001 attack on the 
New York City World Trade Center 

2005 Population not 
directly affected 

Gerritsen: [Mental and physical health problems of, and the 
use of healthcare by, Afghan, Iranian and Somali asylum 
seekers and refugees] 

2006 Cannot differentiate 
populations 

Gerritsen: Physical and mental health of Afghan, Iranian and 
Somali asylum seekers and refugees living in the Netherlands 

2006 No BP measured 

Ghattas: Poverty, food insecurity, and health of Palestinian 
refugees in Lebanon and recently displaced from Syria to 
Lebanon: Findings from the 2015 socioeconomic household 
survey 

2018 Wrong artcle type 

Ghosh: Rapid needs assessment among Hurricane Katrina 
evacuees in metro-Denver 

2007 Cannot differentiate 
populations 

Giorgini: Long-term blood pressure changes induced by the 
2009 L'Aquila earthquake: assessment by 24 h ambulatory 
monitoring 

2013 Study population 
selected on the 
basis of another 
disease 

Golub: Impact of Length of Residence in the United States on 
Risk of Diabetes and Hypertension in Resettled Refugees 

2018 Cannot differentiate 
populations 

Goosen: THE RELATIONSHIP BETWEEN POST 
TRAUMATIC STRESS DISORDER AND HYPERTENSION 
AMONG 105 180 ASYLUM SEEKERS IN THE 
NETHERLANDS 

2011 No BP measured 

Gordon: Lessons Learned from a Medical Response Team 45 
Days Post Hurricane Maria in Puerto Rico 

2019 No BP measured 

Guha-Sapir: Short communication: patterns of chronic and 
acute diseases after natural disasters - a study from the 
International Committee of the Red Cross  
field hospital in Banda Aceh after the 2004 Indian Ocean 
tsunami 

2007 Cannot differentiate 
populations 

Habib: Associations between life conditions and multi-
morbidity in marginalized populations: the case of Palestinian 
refugees 

2014 Cannot differentiate 
populations 

Hameed: Acute myocardial infarction before and after the 
storm: Hurricane Katrina 

2012 Wrong artcle type 

Hanna: Delivering healthcare to the refugee population in 
Pittsburgh 

2015 Wrong artcle type 

Hanzawa: Below-the-knee DVT related with cerebral infarction 
after Mid Niigata Prefecture Earthquake 2004 

2014 Wrong artcle type 

Hanzawa: Hypertension is a risk factor for DVT in Japanese 2011 Wrong artcle type 
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quake residents 

Hanzawa: Increasing of ischemic stroke in residents with DVT 
after mid Niigata prefecture earthquake 

2011 Wrong artcle type 

Hasegawa: Emergency Responses and Health Consequences 
after the Fukushima Accident; Evacuation and Relocation 

2016 Wrong artcle type 

Hashimoto: Influence of post-disaster evacuation on incidence 
of metabolic syndrome 

2017 Blood pressure 
measured but no 
diagnosis of 
hypertension  

He: Acute changes of blood pressure and heart rate induced 
by a strong earthquake 

2010 Blood pressure 
measured but no 
diagnosis of 
hypertension  

Henry: Violence and the body: somatic expressions of trauma 
and vulnerability during war 

2006 Wrong artcle type 

Higgins: Role of the Ambulatory Care Clinical Pharmacist in 
Management of a Refugee Patient Population at a University-
Based Refugee Healthcare Clinic 

2019 Study population 
selected on the 
basis of another 
disease 

Holman: Terrorism, acute stress, and cardiovascular health: a 
3-year national study following the September 11th attacks 

2008 Population not 
directly affected 

Holt: Hurricane katrina related experiences and blood 
pressure control in older adults: Findings from cosmo 

2012 Wrong artcle type 

Horikoshi: The effect of telephone support to evacuees with 
risks of hypertension and diabetes mellitus after a disaster: the 
Fukushima Health Management Survey 

2017 No BP measured 

Hozawa: Tohoku medical megabank project community-based 
cohort study 

2019 Wrong artcle type 

Hu: Change characteristics of artery blood pressure in people 
with starvation and refeeding 

2011 Wrong artcle type 

Hung: Disease pattern and chronic illness in rural China: the 
Hong Kong Red Cross basic health clinic after 2008 Sichuan 
earthquake 

2013 Cannot differentiate 
populations 

Hung: Disease patterns in a rural setting three weeks after the 
sichuan earthquake-Hong Kong red cross basic health clinic in 
Yanmen town 

2010 Wrong artcle type 

Hussain: Burden of non-communicable diseases in Iraq after 
the 2003 war 

2019 Cannot differentiate 
populations 

Ishibashi: Study of headache after the great east Japan 
earthquake in iwate coast area (1)report of 2012 

2015 Wrong artcle type 

Israfilov: The distribution of arterial hypertension as risk factor 
of coronary disease among refugees men at 20-59 age in 
Sumgait City 

2006 Cannot access 

Ito: Transient increase in blood pressure after the Great East 
Japan Earthquake in patients with hypertension living around 
Tokyo 

2013 Wrong artcle type 

Jamil: Self-rated Health and Medical Conditions in Refugees 
and Immigrants from the Same Country of Origin 

2015 Conflict out of date 
range 

Jen: Sex differences and predictors of changes in body weight 
and noncommunicable diseases in a random, newly-arrived 
group of refugees followed for two years: Erratum 

2018 Blood pressure 
measured but no 
diagnosis of 
hypertension  

Jhung: Chronic disease and disasters medication demands of 2007 No BP measured 
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Hurricane Katrina evacuees 

Jiao: DID Hurricane Katrina continue to affect the incidence of 
acute coronary syndromes in New Orleans? 

2011 Wrong artcle type 

Jiao: Effect of Hurricane Katrina on incidence of acute 
myocardial infarction in New Orleans three years after the 
storm 

2012 Study population 
selected on the 
basis of another 
disease 

Jonassen: Socioeconomic status and chronic disease in 
Palestinians living in and outside refugee camps in the West 
Bank and the Gaza Strip: An observational study 

2018 Wrong artcle type 

Jonassen: Socio-economic status and chronic disease in the 
West Bank and the Gaza Strip: in and outside refugee camps 

2018 Cannot differentiate 
populations 

Joob: Tayland'daki buyuk selde, hipertansiyonlu hastalarin 
takibinde kayip sorunuBig flooding in thailand, the problem on 
loss following up of patients with hypertension 

2012 Wrong artcle type 

Jordan: Heart disease among adults exposed to the 
September 11, 2001 World Trade Center disaster: results from 
the World Trade Center Health Registry 

2011 Cannot differentiate 
populations 

Kamkamidze: SELF-PERCEIVED HEALTH STATUS AND 
ILLNESSES AMONG INTERNALLY DISPLACED PEOPLE IN 
GEORGIA 

2018 No BP measured 

Kario: Factors associated with the occurrence and magnitude 
of earthquake-induced increases in blood pressure 

2001 Wrong artcle type 

Kawasaki: The basic data for residents aged 16 years or older 
who received a comprehensive health check examinations in 
2011-2012 as a part of the Fukushima  
Health Management Survey after the great East Japan 
earthquake 

2014 Blood pressure 
measured but no 
diagnosis of 
hypertension  

Kayitesi: Acquisition of cardiovascular disease risk factors 
among refugees and immigrants: A longitudinal study 

2015 Wrong artcle type 

Khader: Treatment outcomes in a cohort of Palestine refugees 
with diabetes mellitus followed through use of E-Health over 3 
years in Jordan 

2014 Study population 
selected on the 
basis of another 
disease 

Khan: REFUGEE HEALTH AND REHABILITATION: 
CHALLENGES AND RESPONSE 

2017 Wrong artcle type 

Kim: Excess weight gain in nonobese North Korean refugees 
associated with increased risk of impaired fasting glucose 

2014 Wrong artcle type 

Kim: Post-Nargis medical care: experience of a Korean 
Disaster Relief Team in Myanmar after the cyclone 

2010 No BP measured 

Kim: Prevalence of metabolic syndrome and its related factors 
among North Korean refugees in South Korea: A cross-
sectional study 

2016 Cannot differentiate 
populations 

Kim: Prevalence of metabolic syndrome and its related factors 
among North Korean refugees in South Korea: A cross-
sectional study 

2016 Conflict out of date 
range 

Kira: D. The physical and mental status of Iraqi refugees and 
its etiology 

2007 Cannot differentiate 
populations 

Kloner: Lessons learned about stress and the heart after 
major earthquakes 

2019 Wrong artcle type 

Konno: Blood pressure among public employees after the 
Great East Japan Earthquake: the Watari study 

2013 Population not 
directly affected 

Konno: Blood pressure changes over 2 years after the great 2013 Wrong artcle type 
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east japan earthquake and associated cardiovascular risk 
factors: The watari study 
Konno: Blood Pressure Elevation Lasting Longer Than 1 Year 
Among Public Employees After the Great East Japan 
Earthquake: The Watari Study 

2017 Population not 
directly affected 

Konno: Prolonged pressor effects of the great east Japan 
earthquake in public employees: The watari study 

2012 Wrong artcle type 

Kory: Health ramifications of the Gush Katif evacuation 2013 Cannot differentiate 
populations  

Krcmery: Early versus late onset infections during Haiti 
earthquake 2010 

2013 Wrong artcle type 

Kumar: Noninfectious disease among the Bhutanese refugee 
population at a United States urban clinic 

2014 Conflict out of date 
range 

Kumar: The burden of chronic disease among the bhutanese 
refugee population at a US Urban clinic 

2011 Wrong artcle type 

Kuroda: Health care response to the tsunami in Taro District, 
Miyako City, Iwate Prefecture 

2011 No methods 

Lenane: Association of Post-Traumatic Stress Disorder 
Symptoms Following Hurricane Katrina With Incident 
Cardiovascular Disease Events Among Older Adults With 
Hypertension 

2019 No BP measured 

Li: Acute effects of the YaAn earthquake on blood pressure 
among hospitalized patients in the department of cardiology 

2014 Wrong artcle type 

Li: YaAn earthquake increases blood pressure among 
hospitalized patients 

2016 Blood pressure 
measured but no 
diagnosis of 
hypertension  

Lipsky: World Trade Center disaster effect on blood pressure 2002 Wrong artcle type 

Lobjanidze: COMPARISON OF INTERFERENCE OF 
HYPERTENSION AND SLEEP DISORDERS AMONG 
NORMAL ADULT POPULATION AND REFUGEES 

2016 Wrong artcle type 

Ludwig: When you are here, you have high blood pressure: 
Liberian refugeesâ€™ health and access to healthcare in 
Staten Island, NY 

2016 No BP measured 

MacPherson: Health of displaced Albanian Kosovars in the 
former Yugoslav Republic of Macedonia: fitness to travel and 
health outcomes assessment 

2002 Cannot differentiate 
populations 

Malik: Disease Status of Afghan Refugees and Migrants in 
Pakistan 

2019 No BP measured 

Malla: Analysis of Post Earthquake Disease Pattern in a Camp 
at Gyampesal Gorkha 

2016 Study population 
selected on the 
basis of another 
disease 

Mani: Relationship between particulate matter exposure and 
atherogenic profile in "Ground Zero" workers as shown by 
dynamic contrast enhanced MR imaging 

2013 Military or service 
personnel 

Markoglou: Epidemiologic characteristics of hypertension in 
the civilians of Kosovo after the war 

2005 Cannot differentiate 
populations 

Marshall: Diabetes and Cardiovascular Disease Risk in 
Cambodian Refugees 

2016 Cannot differentiate 
populations 

Massad: Metabolic syndrome among refugee women from the 
west bank, Palestine: A cross-sectional study 

2018 Cannot differentiate 
populations 

McEniry: Early Life Displacement Due to Armed Conflict and 2019 Wrong artcle type 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Global Health

 doi: 10.1136/bmjgh-2020-002440:e002440. 5 2020;BMJ Global Health, et al. Keasley J



Violence, Early Nutrition, and Older Adult Hypertension, 
Diabetes, and Obesity in the Middle-Income Country of 
Colombia 
McLeod: The health status of quota refugees screened by 
New Zealand's Auckland Public Health Service between 1995 
and 2000 

2005 No methods 

Millin: A comparative analysis of two external health care 
disaster responses following Hurricane Katrina 

2006 Cannot differentiate 
populations 

Misra: Chronic Health Conditions, Physical Activity and Dietary 
Behaviors of Bhutanese Refugees: A Houston-Based Needs 
Assessment 

2016 Conflict out of date 
range 

Moran: For What Illnesses Do Asylum Seekers and 
Undocumented Migrant Workers in Israel Seek Healthcare? 
An Analysis of Medical Visits at a  
Large Urgent Care Clinic for the Uninsured in Tel Aviv 

2019 No BP measured 

Morrison: When Community Calls, We Collaborate! 
Community-Based Participatory Research With the 
Multilanguage Montagnard Refugee Community 

2018 Wrong artcle type 

Moscona: Increased incidence of acute coronary syndrome 
following hurricane Katrina in new Orleans: The impact 
continues 

2013 Wrong artcle type 

Moscona: The effects of hurricane Katrina on acute 
myocardial infarction five years after the storm 

2012 Wrong artcle type 

Moscona: The Incidence, Risk Factors, and Chronobiology of 
Acute Myocardial Infarction Ten Years After Hurricane Katrina 

2019 Population not 
directly affected 

Mousa: Hyperglycemie, hypertension arterielle et facteurs de 
risque de ces maladies chez les refugies palestiniens pris en 
charge par l'UNRWA 
Hyperglycaemia, hypertension and their risk factors among 
Palestine refugees served by UNRWA 

2010 Duplicate 

Mullins: Cohort reporting improves hypertension care for 
refugees 

2012 Wrong artcle type 

Mulugeta: Burden of Mental Illness and Non-communicable 
Diseases and Risk Factors for Mental Illness Among Refugees 
in Buffalo, NY, 2004-2014 

2019 Cannot differentiate 
populations 

Murakami: A cross-sectional survey of blood pressure of a 
coastal city's resident victims of the 2011 Tohoku tsunami 

2013 Cannot differentiate 
populations 

Muramatsu: The course of blood pressure and diabetes and 
mood disorders among primary care patients after the 
Chuetsu earthquake in Japan 

2005 Wrong artcle type 

Mykhailichenko: Arterial hypertension is the key risk factor of 
vascular events in the conditions of war and economic 
blockade in the Donbass region 

2017 Wrong artcle type 

Nakaya: Psychological Distress and the Risk of Withdrawing 
From Hypertension Treatment After an Earthquake Disaster 

2017 No BP measured 

Neria: Mental and physical health consequences of the 
September 11, 2001 (9/11) attacks in primary care: a 
longitudinal study 

2013 Population not 
directly affected 

Neupane: CHANGE IN BLOOD PRESSURE FOLLOWING 
NEPAL'S EARTHQUAKE: A COMPARATIVE CROSS-
SECTIONAL STUDY 

2016 Wrong artcle type 

Nguyen: Prevalence of Chronic Disease and Their Risk 
Factors Among Iranian, Ukrainian, Vietnamese Refugees in 
California, 2002-2011 

2016 Cannot differentiate 
populations 
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Nishizawa: Salt-intake and risk of disaster hypertension 
among evacuees at shelter of the great East Japan 
earthquake 

2019 Wrong artcle type 

Noe: Disaster-related injuries and illnesses treated by 
American Red Cross disaster health services during 
Hurricanes Gustav and Ike 

2013 Cannot differentiate 
populations 

Ochi: The great East Japan earthquake disaster: a compilation 
of published literature on health needs and relief activities, 
march 2011-september 2012 

2013 Wrong artcle type 

Odunukan: Addressing the care of chronic diseases in post 
disaster responses 

2012 Wrong artcle type 

Ohira: Changes in Cardiovascular Risk Factors After the Great 
East Japan Earthquake 

2017 Wrong artcle type 

Ohira: Changes in metabolic profiles among evacuees after 
the great east Japan earthquake: The fukushima health 
management survey 

2014 Wrong artcle type 

Petrarca: Retrospective evaluation of blood pressure changes 
after the 2009 L'Aquila earthquake 

2011 Wrong artcle type 

Petrazzi: Changes in 24-hour ambulatory blood pressure 
monitoring during the 2009 earthquake at L'Aquila 

2010 Wrong artcle type 

Pfortmueller: Adult Asylum Seekers from the Middle East 
Including Syria in Central Europe: What Are Their Health Care 
Problems? 

2016 No BP measured 

Pfortmueller: Multimorbidity in adult asylum seekers: a first 
overview 

2013 No BP measured 

Qato: Medication utilization in the palestine refugee population 
in the middle east: A cross-country comparative analysis 

2014 Wrong artcle type 

Ramphal: Medical and psychosocial needs of the Puerto 
Rican people after Hurricane Maria 

2018 No BP measured 

Redditt: Health status of newly arrived refugees in Toronto, 
Ont: Part 2: chronic diseases 

2015 Cannot differentiate 
populations 

Reed: Investigating the Refugee Health Disadvantage Among 
the U.S. Immigrant Population 

2017 Cannot differentiate 
populations 

Renteria-Ramos: Morbi-Mortality of the Victims of Internal 
Conflict and Poor Population in the Risaralda Province, 
Colombia 

2019 No BP measured 

Renzaho: Prevalence of vitamin D insufficiency and risk 
factors for type 2 diabetes and cardiovascular disease among 
African migrant and refugee adults in Melbourne: a pilot study 

2011 Cannot differentiate 
populations 

Rhodes: Development of obesity and related diseases in a 
prospective longitudinal cohort of African refugees compared 
to matched regional controls 

2015 Wrong artcle type 

Rhodes: Development of Obesity and Related Diseases in 
African Refugees After Resettlement to United States 

2016 Cannot differentiate 
populations 

Ridenour: Displacement of the underserved: medical needs of 
Hurricane Katrina evacuees in West Virginia 

2007 No BP measured 

Russo: Health profile and disease determinants among 
asylum seekers: a cross-sectional retrospective study from an 
Italian reception centre 

2016 No BP measured 

Ryan: Determining Key Influences on Patient Ability to 
Successfully Manage Noncommunicable Disease After 
Natural Disaster 

2019 Wrong artcle type 

Saito: Increased incidence of acute myocardial infarction after 
the great East Japan earthquake 

2012 Wrong artcle type 
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Salazar: Health Consequences of an Armed Conflict in 
Zamboanga, Philippines Using a Syndromic Surveillance 
Database 

2018 Cannot differentiate 
populations 

Salazar: Increased incidence of acute myocardial infarction 
after the great East Japan earthquake 

2017 Cannot differentiate 
populations 

Salazar: Post-disaster health impact of natural hazards in the 
Philippines in 2013 

2016 Cannot differentiate 
populations 

Saleh: mHealth use for non-communicable diseases care in 
primary health: patients' perspective from rural settings and 
refugee camps 

2018 Wrong artcle type 

Saleh: Using Mobile Health to Enhance Outcomes of 
Noncommunicable Diseases Care in Rural Settings and 
Refugee Camps: Randomized Controlled Trial 

2018 Cannot differentiate 
populations 

Sasabuchi: Effect of the 2016 Kumamoto earthquakes on 
preventable hospital admissions: a retrospective cohort study 
in Japan 

2018 No BP measured 

Sato: Risk Factors and Prevalence of Deep Vein Thrombosis 
After the 2016 Kumamoto Earthquakes 

2019 Study population 
selected on the 
basis of another 
disease 

Satoh: Acute and subacute effects of the great East Japan 
earthquake on home blood pressure values 

2011 Wrong artcle type 

Sawano: Non-communicable diseases in decontamination 
workers in areas affected by the Fukushima nuclear disaster: 
a retrospective observational study 

2016 Military or service 
personnel 

Schnall: Disaster-Related Shelter Surveillance During the 
Hurricane Harvey Response - Texas 2017 

2019 No BP measured 

Schnall: Disaster-Related Surveillance Among US Virgin 
Islands (USVI) Shelters During the Hurricanes Irma and Maria 
Response 

2019 No BP measured 

Schneider: Disparities in health and access to healthcare 
between asylum seekers and residents in Germany: a 
population-based cross-sectional feasibility study 

2015 No BP measured 

Semere: Factors Associated with Refugee Acute Healthcare 
Utilization in Southern Connecticut 

2018 Cannot differentiate 
populations 

Semere: Timing of refugee health assessments may be 
associated with acute healthcare utilization 

2016 Wrong artcle type 

Serre-Delcor: Health Status of Asylum Seekers, Spain 2018 No methods 

Shah: Disease pattern in earthquake affected areas of 
Pakistan: data from Kaghan valley 

2010 Cannot differentiate 
populations 

Shahin: Diabetes care in refugee camps: the experience of 
UNRWA 

2015 Wrong artcle type 

Sharif: A Health Profile and Overview of Healthcare 
Experiences of Cambodian American Refugees and 
Immigrants Residing in Southern California 

2019 Wrong artcle type 

Sharma: Chronic disease and related conditions at emergency 
treatment facilities in the New Orleans area after Hurricane 
Katrina 

2008 No BP measured 

Shehab: Access to care among displaced Mississippi 
residents in FEMA travel trailer parks two years after Katrina 

2008 No BP measured 

Slama: Care of non-communicable diseases in emergencies 2017 Wrong artcle type 

Smith: Health Conditions of Post-Resettlement African 
Refugees in Boise, Idaho 

2016 Cannot differentiate 
populations 
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Sofia: Cardiovascular and Cerebrovascular Events Pre- and 
Post-Earthquake of 6 April 2009: The Abruzzo's Experience 

2012 Study population 
selected on the 
basis of another 
disease 

Strand: Short-Term Public Health Impact of the July 22, 2011, 
Terrorist Attacks in Norway: A Nationwide Register-Based 
Study 

2016 No BP measured 

Stratta: Effects on health of the L'Aquila (Central Italy) 2009 
earthquake 

2016 Wrong artcle type 

Striuli: Changes in 24-h ambulatory blood pressure during the 
2009 earthquake at L'Aquila: a new evaluation in the same 
patients 

2013 Wrong artcle type 

Takahashi: Impact of a major natural disaster on longitudinal 
changes in cardiovascular risk factors in the general 
population 

2015 Wrong artcle type 

Taleshan: Multimorbidity and mortality thereof, among non-
western refugees and family reunification immigrants in 
Denmark - a register based cohort study 

2018 No BP measured 

Tamblyn: Patients from abroad becoming patients in everyday 
practice: torture survivors in primary care 

2011 Cannot differentiate 
populations 

Tan: Medical response to the 2009 Sumatra earthquake: 
Health needs in the post-disaster period 

2012 No BP measured 

Tanaka: Predictors of Hypertension in Survivors of the Great 
East Japan Earthquake, 2011: A Cross-sectional Study 

2016 Cannot differentiate 
populations 

Tanigawa: MON-336 LONGITUDINAL ANALYIS OF KIDNEY 
FUNCTION AND POSSIBLE FACTORS INVOLVED AFTER 
THE GREAT EAST JAPAN  
EARTHQUAKE AMONG RESIDENTS NEAR THE 
FUKUSHIMA DAIICHI NUCLEAR POWER PLANT 

2019 Wrong artcle type 

Tavilla: Blood pressure changes in African males during 
application for asylum status in Italy: A pilot study 

2018 Wrong artcle type 

Tayfur:Healthcare Service Access and Utilization among 
Syrian Refugees in Turkey 

2019 No BP measured 

Terayama: Impact of the great East Japan earthquake on 
stroke incidence among survivors in sanriku coastal area 

2013 Wrong artcle type 

Thompson: Effect of hurricane katrina on medication 
adherence and blood pressure among hypertensive veterans 

2012 Wrong artcle type 

Tiong: Health issues in newly arrived African refugees 
attending general practice clinics in Melbourne 

2006 No BP measured 

Toar: Comparison of self-reported health & healthcare 
utilisation between asylum seekers and refugees: an 
observational study 

2009 No BP measured 

Tomio: Interruption of medication among outpatients with 
chronic conditions after a flood 

2010 Study population 
selected on the 
basis of another 
disease 

Trovata: Dangerous crossing: demographic and clinical 
features of rescued sea migrants seen in 2014 at an 
outpatient clinic at Augusta Harbor, Italy 

2016 Cannot differentiate 
populations 

Truppa: Utilization of primary health care services among 
Syrian refugee and Lebanese women targeted by the ICRC 
program in Lebanon: a cross-sectional study 

2019 No BP measured 

Tsubokura: The immediate physical and mental health crisis in 
residents proximal to the evacuation zone after Japan's 

2014 Blood pressure 
measured but no 
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nuclear disaster: an observational pilot study diagnosis of 
hypertension  

Uscher-Pines: The physical health impacts of post-disaster 
displacement: A study of the older adult victims of Hurricane 
Katrina 

2008 Wrong artcle type 

van Berlaer: A refugee camp in the centre of Europe: clinical 
characteristics of asylum seekers arriving in Brussels 

2016 Cannot differentiate 
populations 

van Melle: Quality of primary care for resettled refugees in the 
Netherlands with chronic mental and physical health 
problems: a cross-sectional analysis of medical records and 
interview data 

2014 Cannot differentiate 
populations 

Vukovia: Psychological and somatic health problems in 
Bosnian refugees: a three year follow-up 

2014 Cannot differentiate 
populations 

Vulic: Post-trauma cardiovascular risk factors and subclinical 
atherosclerosis in young adults following the war in Bosnia 
and Herzegovina 

2019 Cannot differentiate 
populations 

Vulic: Post-trauma cardiovascular risk factors and subclinical 
atherosclerosis in young adults following war in bosnia-
herzegovina 

2012 Wrong artcle type 

Vulic: Post-trauma predictors cardiovascular diseaseis in 
young adults following war 

2013 Wrong artcle type 

Wagner: Trauma, healthcare access, and health outcomes 
among Southeast Asian refugees in Connecticut 

2013 Cannot differentiate 
populations 

Watts: Determinants of health care access on the U.S.- 
Mexico border 

2009 Wrong artcle type 

Wen: Quality of life, physical diseases, and psychological 
impairment among survivors 3 years after Wenchuan 
earthquake: a population based survey 

2012 No BP measured 

Wieland: Diabetes care among Somali immigrants and 
refugees 

2012 Study population 
selected on the 
basis of another 
disease 

Wiwanitkit: Post-earthquake chronic illness  2013 Duplicate 

Wiwanitkit: Post-earthquake chronic illness...Hung KKC, Lam 
ECC, Chan EYY, Graham CA. Disease pattern and chronic 
illness in rural China: the Hong Kong Red  
Cross basic health clinic after 2008 Sichuan earthquake. 
Emerg. Med. Australas. 2013; 25: 252–259 

2013 Wrong artcle type 

Woersching: Post-earthquake chronic illness 2003 Cannot differentiate 
populations 

Wu: A cross-sectional survey on the health status and the 
health-related quality of life of the elderly after flood disaster in 
Bazhong city, Sichuan, China 

2015 No BP measured 

Yamauchi: Impact of ethnic conflict on the nutritional status 
and quality of life of suburban villagers in the Solomon Islands 

2010 Blood pressure 
measured but no 
diagnosis of 
hypertension  

Yanni: The health profile and chronic diseases comorbidities 
of US-bound Iraqi refugees screened by the International 
Organization for Migration in Jordan: 2007-2009 

2013 Cannot differentiate 
populations 

Yoda: Relationship Between Long-term Flooding and Serious 
Mental Illness After the 2011 Flood in Thailand 

2017 Cannot differentiate 
populations 

Yun: High prevalence of chronic non-communicable conditions 2012 Cannot differentiate 
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among adult refugees: implications for practice and policy populations 

Yun: Prevalence of chronic disease and insurance coverage 
among refugees in the United States 

2012 Cannot differentiate 
populations 

Yun: Prevalence of chronic disease and insurance coverage 
among refugees in the United States 

2012 Cannot differentiate 
populations 

Zabaneh: Living and health conditions of Palestinian refugees 
in an unofficial camp in the Lebanon: a cross-sectional survey 

2008 No BP measured 

Zeynalov: Epidemiological features of the main risk factors for 
cardiovascular disease among the unorganized man's 
population of Baku and Sumgait  
city population of internally displaced persons 20-59 years 

2016 Population not 
directly affected 

Zhihong: The impact of anxiety on blood pressure of flood 
victims 

2011 Wrong artcle type 
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Appendix Four: 

Articles retrieved from the grey literature searches excluded at the full text stage 

 

Authors and Title Year Reason 

A Qualitative Cross-sectional Cluster Survey: Population-Based Health 
Access Assessment for Syrian Refugees in Non-Camp Settings Throughout 
Jordan 

No BP 
measured  

Al-rousan: Health needs and priorities of Syrian refugees in 
camps and urban settings in Jordan : perspectives of refugees 
and health care providers 

2018 Qualitative 
study talking 
to general 
population 

Al-sharafi: Endocrinology & Metabolic Syndrome The Effect of 
War on the Control of Diabetes in Patients with Type 2 Diabetes 

2017 Study 
population 
selected on 
the basis of 
another 
disease 

Amara: Health needs and priorities of Syrian refugees in camps 
and urban settings in Jordan : perspectives of refugees and health 
care providers 

2014 Wrong article 
type 

American Near East Refugee Aid: Palestinian Refugees from 
Syria in Lebanon 

2013 Cannot 
differentiate 
populations 

Anon: HEALTH Chapter  Wrong article 
type 

Arnaout: Assessment of the health needs of Syrian refugees in 
Lebanon and Syria’s neighboring countries 

2019 Wrong article 
type 

Bhatiasevi: Humanitarian crisis after the Nepal earthquakes 2015 2015 No methods 

Boulle: Cardiovascular Disease among Syrian refugees : a 
descriptive study of patients in two Médecins Sans Frontières 
clinics in northern Lebanon 

2019 Duplicate 

Canada, Citizenship and Immigration: Population Profile : Syrian 
Refugees 

2015 Cannot 
differentiate 
populations 

Chaudhry: CARING FOR SYRIAN R EFUGEES : A GUIDE FOR 
PRIMARY CARE PROVIDERS IN ONTARIO – Niagara Region 
Edition 

2015 Wrong article 
type 

Danish Refugee Council: Iraqi Population Survey in Lebanon Iraqi 
Population Survey in Lebanon 

2007 Cannot 
differentiate 
populations 

Dhital: Dealing with the burden of hypertension in Nepal : current 
status , challenges and health system issues 

2013 Population not 
directly 
affected 

Dolan: Position Paper - Perspectives on the nutrition response in 
the Syria crisis 

2014 No methods 

Doocy: Pilot Testing and Implementation of a mHealth tool for 
Non-communicable Diseases in a Humanitarian Setting 

2017 Cannot 
differentiate 
populations 
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Dookeran: Chronic Disease and Its Risk Factors Among Refugees 
and Asylees in Massachusetts , 2001-2005 

2010 Duplicate 

Dudova: Commonest Diseases Amongst Iraqi Internally Displaced 
After Islamic State Expansion 

2015 Duplicate 

Farhat: Migrants ’ journey , vulnerabilities , access to information 
and endured violence during the journey and in refugee camps in 
Ioannina , Attica , Athens and Samos , Greece 

2017 Cannot 
differentiate 
populations 

Ford: Chronic Disease in Health Emergencies : In the Eye of the 
Hurricane 

2006 Population not 
directly 
affected 

German Foreign Office: Report External Mid-Term Evaluation of 
Humanitarian Aid. Refugee aid in Lebanon 

2017 No methods 

Hashani: Lifestyle predictors of hypertension in the adult 
population of post-war Kosovo 

2013 Cannot 
differentiate 
populations 

Health Sector Cox's Bazar: Rohingya Crisis in Cox ’ s Bazar 
District , Bangladesh : Health Sector Bulletin 

2019 No methods 

Healthwatch: Health issues of asylum seekers and refugees in 
Gateshead and Newcastle 2016 

2016 Qualitative 
study talking 
to general 
population 

Human Rights Watch: VENEZUELA’S HUMANITARIAN CRISIS. 
Severe Medical and Food Shortages, Inadequate and Repressive 
Government Response 

2016 Qualitative 
study talking 
to general 
population 

IPSOS: Healthcare Assessment Of Syrian And Iraqi Urban 
Refugees In Jordan 

2015 No methods 

IPSOS: SECOND IPSOS SURVEY ON IRAQI REFUGEES ( 
November 2007 ) 

2007 No methods 

John Snow, INC: Health & status of Palestine refugees from Syria 
in Jordan 

 Qualitative 
study talking 
to general 
population 

Kario: Disaster Hypertension – Its Characteristics, Mechanism, 
and Management – 

2012 Wrong article 
type 

Kayali: Treating Syrian refugees with diabetes and hypertension 
Frontières model of care and treatment outcomes . Treating 
Syrian refugees with diabetes and hypertension in Shatila refugee 
camp , Lebanon : Médecins Sans Frontières model of care and 
treatment outc 

2019 Duplicate 

Khader: Cohort monitoring of persons with hypertension : an 
illustrated example from a primary healthcare clinic for Palestine 
refugees in Jordan . Cohort monitoring of persons with 
hypertension : an illustrated example from a primary healthcare 
clinic for Palest 

2019 Duplicate 

Khader: Hypertension and treatment outcomes in Palestine 
refugees in United Nations Relief and Works Agency primary 
health care clinics in Jordan 

2014 Duplicate 

Levine: Counting the cost Assessing the cost of ill-health in West 
Darfur, Sudan 

2019 Population not 
directly 
affected 

Mcnatt: “What’s happening in Syria even affects the rocks ” : a 
qualitative study of the Syrian refugee experience accessing 

2019 Qualitative 
study talking 
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noncommunicable disease services in Jordan to general 
population 

Médecins Sans Frontières: EAST DARAA, SYRIA BASELINE 
ASSESSMENT 

2016 Cannot 
differentiate 
populations 

Médecins Sans Frontières: Haiti one year after 2011 No methods 

Médecins Sans Frontières: Mixed methods evaluation of MSF 
primary care based NCD service in Irbid , Jordon : February 2017 
- February 2018 

2019 Cannot 
differentiate 
populations 

Médecins Sans Frontières: Morbidity, healthcare needs and 
barriers to access medical care amongst local and displaced 
populations in west Dar’aa and Quneitra, Southern Syria 

2019 No methods 

Médecins Sans Frontières: PROGRAMME EAST DARAA , SYRIA 
FIRST FOLLOW-UP ASSESSMENT 

2017 Cannot 
differentiate 
populations 

Palafox: Wealth and cardiovascular health : a cross-sectional 
study of wealth-related inequalities in the awareness , treatment 
and control of hypertension in high- , middle- and low-income 
countries 

2016 Cannot 
differentiate 
populations 

Pavli: Health problems of newly arrived migrants and refugees in 
Europe 

2017 Wrong article 
type 

Porte: Evaluation report : Response to Natural Disaster 
Transversal evaluation of seven OCG interventions in 2007 

2008 No methods 

Redditt: Health status of newly arrived refugees in Toronto, Ont 2015 Duplicate 

Rehr: Prevalence of non-communicable diseases and access to 
care among non-camp Syrian refugees in northern Jordan 

2018 Duplicate 

Salazar: Health Consequences of an Armed Conflict in 
Zamboanga , Philippines Using a Syndromic Surveillance 
Database 

2018 Duplicate 

Sethi: Community-Based Noncommunicable Disease Care for 
Syrian Refugees in Lebanon Global and Regional Refugee 
Trends 

2017 No methods 

State of Queensland (Queensland Health): Iraqi Australians 2011 Wrong article 
type 

Su: Refugee Health Needs Assessment in Omaha, Nebraska 2017 Cannot 
differentiate 
populations 

U.S. Department of Health and Human Services: BHUTANESE 
REFUGEE HEALTH PROFILE 

2014 No methods 

U.S. Department of Health and Human Services: SYRIAN 
REFUGEE HEALTH PROFILE 

2016 No methods 

United Nations High Commissioner for Refugees: At a glance 
Health access and utilization survey among non-camp refugees in 
Jordan 

2015 Cannot 
differentiate 
populations 

United Nations High Commissioner for Refugees: At a glance 
Health access and utilization survey among Syrian refugees in 
Lebanon 

2016 Cannot 
differentiate 
populations 

United Nations High Commissioner for Refugees: Directives 
opérationnelles pour l ’ amélioration de la santé des nouveau-nés 
lors des opérations de secours aux réfugiés Table des matières 

2013 Study 
population 
selected on 
the basis of 
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another 
disease 

United Nations High Commissioner for Refugees: Forcibly 
Displaced Myanmar Nationals (FDMNs) in Cox’s Bazar , 
Bangladesh: Health Sector Bulletin 

2017 No methods 

United Nations High Commissioner for Refugees: HEALTH 
ACCESS AND UTILIZATION SURVEY - ACCESS TO HEALTH 
SERVICES IN JORDAN AMONG SYRIAN REFUGEES 

2016 Cannot 
differentiate 
populations 

United Nations High Commissioner for Refugees: Health access 
and utilization survey among Syrian refugees in Lebanon 

2017 Cannot 
differentiate 
populations 

United Nations High Commissioner for Refugees: Health access 
and utilization survey among Syrian refugees in Lebanon 

2018 Cannot 
differentiate 
populations 

United Nations High Commissioner for Refugees: Health access 
and utilization survey. Access to Healthcare Services Among 
Syrian Refugees in Jordan 

2018 Cannot 
differentiate 
populations 

United Nations High Commissioner for Refugees: Health and 
Nutrition Quarterly 

2014 No methods 

United Nations High Commissioner for Refugees: HEALTH CARE 
IN BOSNIA AND HERZEGOVINA IN THE CONTEXT OF THE 
RETURN OF REFUGEES AND DISPLACED PERSONS 

2001 Wrong article 
type 

United Nations High Commissioner for Refugees: Iraq. Multi-
Sector Needs Assessment (MSNA) IV of Refugees Living out of 
Formal Camps in the KR-I 

2019 Cannot 
differentiate 
populations 

United Nations High Commissioner for Refugees: Joint 
Assessment for Syrian Refugees in Egypt 

2013 Cannot 
differentiate 
populations 

United Nations High Commissioner for Refugees: Multi-Sector 
Needs Assessment III (MSNA III) Syrian Refugees in Host 
Communities of Kurdistan Region of Iraq (KR-I) 

2017 Cannot 
differentiate 
populations 

United Nations High Commissioner for Refugees: MULTI-
SECTOR NEEDS ASSESSMENT OF SYRIAN REFUGEES 
RESIDING IN CAMPS 

2015 Cannot 
differentiate 
populations 

United Nations High Commissioner for Refugees: Operational 
Upadate - Jordan August 2018 

2018 No methods 

United Nations High Commissioner for Refugees: RESTORING 
DIGNITY : RESPONSES TO THE CRITICAL NEEDS OF 
VULNERABLE PALESTINE REFUGEES 

2011 No methods 

United Nations High Commissioner for Refugees: Rohingya Crisis 
in Cox’s Bazar District, Bangladesh: Health Sector Bulletin 

2019 No methods 

United Nations High Commissioner for Refugees: The Annual 
Report of the Department of Health 2011 

2012 No methods 

United Nations High Commissioner for Refugees: THE 
DEMOCRATIC REPUBLIC OF CONGO SITUATION 

2018 No methods 

United Nations Relief and Works Agency: lebanon field office 2013 No methods 

United Nations Relief and Works Agency: UNRWA health 
department annual report 2012 

2013 No methods 

United Nations Relief and Works Agency: UNRWA health 
department annual report 2017 

2017 No methods 

World Health Organization: Health conditions of , and assistance 
to , the Arab population in the occupied Arab territories , including 

2001 No methods 
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Palestine 

World Health Organization: Health of refugees and migrants. 
Regional situation analysis, practices, experiences, lessons 
learned and ways forward - Africa 

2018 Wrong article 
type 

World Health Organization: Health of refugees and migrants. 
Regional situation analysis, practices, experiences, lessons 
learned and ways forward -Europe 

2018 Wrong article 
type 

World Health Organization: Syrian Arab Republic , Jordan , 
Lebanon , Iraq 

2013 No methods 

World Health Organization:Health of refugees and migrants. 
Practices in addressing the health needs of refugees and migrants 

2018 No methods 

World Vision Lebanon: Assessment of reduction of water 
provision in informal tented settlements and its association with 
the livelihood status of Syrian refugees in the Bekaa Valley. 

2018 Cannot 
differentiate 
populations 

 Wrong article  ةيفخال برحال ةفلكت
type 
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Appendix 5 
Table showing risk of bias across all domains for included studies.  

 

 External 

validity 

Internal validity    

Author, year  A B C D E F G H I Overall 

external 

validity 

ROB 

Overall 

internal 

validity 

ROB 

Overall 

ROB 

Abukhdeir 

2013(77) 

Yes Un

cle

ar 

Yes No Yes NA Yes Yes No  Low High High 

Adrega 2018(71) No No NA Yes No No Yes Unc

lear 

Yes High High High 

An 2015(50) No No NA Yes No No Yes Yes Yes High High High 

Anon. 2010(109) Yes Yes  No Yes Yes Unc

lear 

NA No Yes High High High 

Balcilar 2016(79) Yes Yes Yes Yes Yes Yes Yes Yes Yes Low Low Low 

Burger 2019(61) No No NA Yes No No Yes Unc

lear 

Yes High High High 

Burton 2009(60) No NA NA No Yes  No Yes Yes Yes High Low High 

Cetorelli 2017(68) Yes Yes Yes No Yes No Yes Yes Yes Low High High 

Chahda 2015(80) No Yes Yes Yes No No Yes Unc

lear 

Yes High High High 

Doocy 2013(63) No Yes Yes No No No Yes Unc

lear 

Yes High High High 

Doocy 2015(82) Yes Yes Yes No No No Yes Yes Yes Low High High 

Doocy 2016 

Jordan(89) 

Yes Yes Yes No Yes No Yes Yes No Low High High 

Doocy 2016 

Lebanon(83) 

No Yes Yes No Yes No Yes Yes No  High High High 

Doocy 2018(81) No No No Yes No Unc

lear 

Yes Yes Yes High High High 

Dudova 2015(69) No Yes NA No No No Yes Unc

lear 

Yes High High High 

Ebner 2016(38) No Yes NA No No No Yes No Yes High High High 

Eryurt 2019(84) Yes Yes NA  Yes Yes Yes Yes No No High High High 

Furusawa 2011(36) Yes Yes NA Yes No No Yes No No High High High 

Gomez 2009(51) No Yes NA No  No No NA Unc

lear 

No High High High 

Gomez-Restrepo 

2015(35) 

Un

cle

ar 

No NA Yes Yes No Yes Unc

lear 

Yes High High High 

Greenough 

2008(52) 

Yes Yes Yes Yes No No Yes Yes Yes Low High High 
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https://paperpile.com/c/KpQRSn/plg63
https://paperpile.com/c/KpQRSn/Nd6Di
https://paperpile.com/c/KpQRSn/LuKcf
https://paperpile.com/c/KpQRSn/GGzvi
https://paperpile.com/c/KpQRSn/5EPAp
https://paperpile.com/c/KpQRSn/qomiN
https://paperpile.com/c/KpQRSn/QrWcp
https://paperpile.com/c/KpQRSn/gA4Nb
https://paperpile.com/c/KpQRSn/thxYM
https://paperpile.com/c/KpQRSn/XjdFK
https://paperpile.com/c/KpQRSn/kvx3C
https://paperpile.com/c/KpQRSn/QmqOd
https://paperpile.com/c/KpQRSn/FvIgs
https://paperpile.com/c/KpQRSn/CeQwR
https://paperpile.com/c/KpQRSn/XEtXj
https://paperpile.com/c/KpQRSn/ITwui
https://paperpile.com/c/KpQRSn/ftNYq
https://paperpile.com/c/KpQRSn/MIPqs
https://paperpile.com/c/KpQRSn/MrPut
https://paperpile.com/c/KpQRSn/OX8zq
https://paperpile.com/c/KpQRSn/ORJ3t


Hayashi 2017(39) No Yes NA No No No Yes No Yes High High High 

Hoshide 2019(40) No No NA Yes Yes Yes Yes Yes Yes High Low High 

Hurricane Katrina 

Community 

Advisory Group 

2007(53) 

Yes Yes No Yes No No Yes Unc

lear 

No High High High 

Islam 2008(54) No NA No Yes Yes Yes Yes Yes Yes High Low High 

Jen 2015(31) No Yes Yes Yes Yes  No Yes Yes Yes High Low High 

Kayali 2019(90) No Yes NA No  Yes No Yes NA Yes High High High 

Khader 2012(73) No Yes  NA No Yes No Yes NA Yes High High High 

Khader 2014(72) No Yes NA No Yes No Yes NA Yes High High High 

Krol 2007(55) No Yes NA No No No Yes Unc

lear 

Yes High High High 

Krousel-Wood, 

2008(56) 

No No NA Yes Yes Yes Yes NA Yes High Low High 

Lafta 2016(65) No Yes Yes Yes No No Yes Yes Yes High High High 

Lin 2015(91) No No NA Yes No No Yes Unc

lear 

Yes High High High 

Lipsitz 2010(70) No Yes NA No No No Yes Yes No High High High 

Maldari 2019(34) No No Yes Yes No No Yes Unc

lear 

No High High High 

Mateen 2012(64) No No NA No  Yes No NA Unc

lear 

Yes High High High 

Mobula 2016(78) No Yes NA No No No yes yes No High High High 

Mousa 2010(74) No Yes NA Yes No No Yes No Yes High High High 

Nagai 2018(41) No Yes NA No No No Yes No Yes High High High 

Nomura 2016(42) No Yes NA No No No Yes No Yes High  High High 

Ohira 2016(43) No Yes NA No Yes Yes Yes Yes Yes High Low High 

Prueksaritanond 

2007(62) 

No No NA Yes No No NA Unc

lear 

Yes High  High High 

Rehr 2018(85) Yes Yes Yes No No No Yes Yes Yes Low High High 

Renzaho 2014(33) No No NA Yes Yes No Yes Yes Yes High Low High 

Rodriguez 2006(57) No No NA Yes No No Yes Unc

lear 

No High High High 

Saadeh 2015(75) No yes NA No No No Yes Yes Yes High High High 

Sakai 2017(44) No Yes NA No No No Yes Yes No High High High 

Saleh 2018(76) No Yes Yes Yes No No Yes No Yes High High High 

Satoh 2016(45) No Yes NA Yes Yes No Yes Yes No High High High 

Shiba 2019(46) Yes No No Yes Yes No Yes Yes Yes High High High 

Suda 2019(47) No Yes NA No Yes Unc

lear 

Yes Unc

lear 

No High High High 

Sun 2013(92) Yes Yes NA  Yes No No Yes Yes Yes High High High 

Takahashi 2016(48) No Yes NA Yes No No Yes Unc Yes High High High 
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lear 

Taylor 2014(32) No Yes No Yes No No Yes Unc

lear 

No High High High 

Toda 2017(49) No Yes NA Yes Yes Yes Yes Yes Yes High Low High 

UNHCR 2014(87) Yes No Yes Un

cle

ar 

No No Yes Unc

lear 

Yes High High High 

Vanasse 2016(37) Yes Yes NA No No No Yes Yes Yes Low High High 

Vernier 2019(88) Yes Yes Yes No No No Yes Yes Yes Low High High 

Vest 2006(58) No Yes No Yes No No Yes Unc

lear 

Yes High  High High 

 

A= Was the sampling frame a true or close representation of the target population? 

B= Was some form of random selection used to select the sample, or was a census undertaken?  

C= Was the likelihood of non-response bias minimal? 

D= Were data collected directly from the subjects (as opposed to a proxy)? 

E= Was an acceptable case definition used? 

F= Was the study instrument that measured the parameter of interest shown to have reliability and validity? 

G= Was the same mode of data collection used for all subjects? 

H= Was the length of the shortest prevalence period for the parameter of interest appropriate? 

I= Were the numerator and denominator for the parameter of interest appropriate?  
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