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ABSTRACT

Objectives The objective of this study was to assess

the impact of electronic health records (EHRs) on health
outcomes and care of displaced people with chronic health
conditions and determine barriers and facilitators to EHR
implementation in displaced populations.

Design A systematic review protocol was developed
according to the Preferred Reporting Items for Systematic
reviews and Meta-Analyses extension for Systematic
Reviews.

Data sources MEDLINE, Embase, PsycINFO, CINAHL,
Health Technology Assessment, Epub Ahead of Print,
In-Process and Other Non-Indexed Citations, Cochrane
Central Register of Controlled Trials and Cochrane
Database of Systematic Reviews was searched from
inception to 12 April 2021.

Eligibility criteria for selected studies Inclusion
criteria were original research articles, case reports

and descriptions of EHR implementation in populations
of displaced people, refugees or asylum seekers with
related chronic diseases. Grey literature, reviews and
research articles unrelated to chronic diseases or the
care of refugees or asylum populations were excluded.
Studies were assessed for risk of bias using a modified
Cochrane, Newcastle-Ottawa and Joanna Briggs Institute
tools.

Data extraction and synthesis Two reviewers
independently extracted data from each study using
Covidence. Due to heterogeneity across study design and
specific outcomes, a meta-analysis was not possible. An
inductive thematic analysis was conducted using NVivo
V.12 (QSR International, Melbourne, Australia). An inductive
analysis was used in order to uncover patterns and themes
in the experiences, general outcomes and perceptions of
EHR implementation.

Results A total of 32 studies across nine countries

were included: 14 in refugee camps/settlements and

18 in asylum countries. Our analysis suggested that
EHRs improve health outcomes for chronic diseases by
increasing provider adherence to guidelines or treatment
algorithms, monitoring of disease indicators, patient
counselling and patient adherence. In asylum countries,
EHRs resource allocation to direct clinical care and

public health services, as well as screening efforts. EHR
implementation was facilitated by their adaptability and
ability to integrate into management systems. However,

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Our study is the first systematic review assessing
the implementation of electronic health records
(EHR) for displaced populations and how they im-
pact chronic disease outcomes.

= The heterogeneity of outcomes data reported across
studies led to analysing and synthesising the find-
ings in a qualitative, narrative approach rather than
conducting a quantitative meta-analysis.

= Our study was limited by using only a qualitative
analysis and future work is needed to quantitatively
assess the effectiveness of EHRs in this setting.

= While we could not assess effectiveness, our quali-
tative approach allows for an important description
of the barriers and facilitators of implementing EHRs
for displaced populations in future studies.

barriers to EHR development, deployment and data
analysis were identified in refugee settings.

Conclusion Our results suggest that well-designed

and integrated EHRs can be a powerful tool to improve
healthcare systems and chronic disease outcomes in
refugee settings. However, attention should be paid to the
common barriers and facilitating actions that we have
identified such as utilising a user-centred design. By
implementing adaptable EHR solutions, health systems can
be strengthened, providers better supported and the health
of refugees improved.

INTRODUCTION

The United Nations High Commissioner for
Refugees estimated that there were over 80
million displaced people worldwide in 2019."
This number is increasing globally, and is
exacerbated by significant barriers that make
returning home increasingly burdensome for
refugees.’ Forced displacement has doubled
since 2010, and with the rise of extreme
weather events and conflict, it is predicted
that this trend will continue over the next
decade."® Displaced populations are uniquely
vulnerable to threats to their health including
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violence, food insecurity, infectious diseases and exac-
erbation of underlying chronic conditions.>* Chronic
diseases such as diabetes, hypertension and depression
are highly prevalent in refugee populations, which may
lead to severe morbidity and mortality especially when
there is limited access to healthcare.””

Delivering care to displaced populations poses unique
challenges. Healthcare for refugees has relied on refugee
camp-based care and limited services sponsored by host
country governments.® ? Uncertain living situations,
continued displacement and inconsistent access to
medical services present barriers to longitudinal care,
particularly for chronic diseases.*? Additionally, refugee
clinics often operate without formal systems for recording
patient information, further amplifying the challenges
of irregular care.” These disjointed systems limit conti-
nuity of care for people with chronic diseases, overall
increasing patient burden and perpetuating poor health
outcomes."” When refugees are able to reach new host
countries, they face barriers to accessing care that meets
their needs, including prohibited cost, language barriers
and the inability to reliably access longitudinal health
records.'

A previous systematic review of health records for refu-
gees showed that the general use of medical records
improved health outcomes in the refugee population.®
However, no such consensus has been reached on the
use of electronic health records (EHR) in refugee care
settings and their impact on health indicators. Moreover,
to the best of our knowledge, no study has outlined the
barriers and facilitators to implementing EHRs in refugee
care settings. The aim of this systematic review is to (1)
evaluate the impact of EHRs in the care of displaced
people with chronic health conditions, and (2) identify
the barriers and facilitators to successful implementation
of an EHR system for refugees.

METHODS

Search strategy

A systematic review protocol was developed according to
the Preferred Reporting Items for Systematic reviews and
Meta-Analyses extension for Systematic Reviews (PRISMA)
checklist (online supplemental appendix 1). A compre-
hensive search query (online supplemental appendix
2) was conducted in English and run on nine databases
(MEDLINE, Embase, PsycINFO, CINAHL, Health Tech-
nology Assessment, Epub Ahead of Print, In-Process and
Other Non-Indexed Citations, Cochrane Central Register
of Controlled Trials and Cochrane Database of Systematic
Reviews) from inception to 12 April 2021.

Selection of studies

The search results were uploaded to Covidence, an
online reference distilling programme (Covidence,
Veritas Health Information, Melbourne, Australia) to
allow for collaborative screening by multiple reviewers.
Articles were independently screened by title and abstract

based on a list of inclusion and exclusion criteria to judge
the eligibility of the identified studies. Eligible studies
included a patient population that was internally or
externally displaced and must have evaluated an EHR
or described implementation of EHR solutions, to track
or treat chronic communicable and non-communicable
diseases. We also included studies that were randomised
control trials, observational studies or qualitative studies.
Exclusion criteria included diagnosis of non chronic
or non-communicable diseases such as acute physical
trauma or acute infections such as upper respiratory tract
infections. These were excluded because we were inter-
ested in seeing how EHRs improved the care of displaced
and migratory populations over time. We also excluded
grey literature, and non-original research designs. The
same blinded reviewers then screened articles by full text
for potential eligibility. Any conflicts in inclusion were
resolved by an independent arbiter. All included studies
were assessed by two reviewers for methodological quality
and risk of bias.

Critical appraisal

We used a modified Cochrane risk of bias assessment tool
for the randomised control trials,lg the Newcastle-Ottawa
tool for observational and non-randomised control trials'*
and The Joanna Briggs Institute assessment for qualitative
studies (online supplemental appendix 3). Any discrep-
ancies in the assessments were reconciled by consensus.

Data extraction

Two reviewers (AB and FE) independently extracted data
from each study using the Covidence data extraction
form. The following data were extracted: study year; study
type/method and setting; population; sample size and
method; study objectives.

Synthesis of results

Due to heterogeneity across study design and specific
outcomes, a meta-analysis was not possible. An inductive
thematic analysis was conducted using NVivo V.12 (QSR
International, Melbourne, Australia). An inductive anal-
ysis was used in order to uncover patterns and themes in
the experiences, general outcomes and perceptions of
EHR implementation.15 Two independent reviewers (AB
and FE) developed an initial codebook with a sample of
10 articles. After comparing and consolidating a final
codebook, the two reviewers both independently coded
the remaining studies with an inter-rater reliability kappa
score of 0.82. Studies were grouped by population as
refugees, internally displaced persons or asylum seekers.
Broad categories were developed from the extracted data
related to evidence on effectiveness of EHRs and expe-
riences with EHRs. Experiences were categorised into
barriers and facilitators of implementing EHRs.

Patient and public involvement
This research did not involve patients or the public in the
design, conduct, reporting or dissemination plans.
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Ethical review

This research did not require an institutional board
review approval as the data were collected from existing
online data bases and publicly available. This research did
not involve any human subjects.

RESULTS

Description of included studies

Of the 225 identified studies, 32 were included in the
final analysis (PRISMA chart).'® Included studies are
summarised in table 1. The 32 included studies were
conducted in nine countries. An important differenti-
ating factor between the studies was the setting in which
they were conducted: refugee camps or settlements
(n=14) or asylum countries (n=18). As the implications
of EHRs in these two settings are markedly different, they
are presented and discussed separately below. Most of the
included studies were cohort studies (n=20), followed
by cross-sectional studies (n=8) and descriptive studies
on implementation (n=4). The most commonly studied
populations were Palestinian (n=11) and Syrian (n=6)
refugees. The most commonly studied health conditions
were diabetes (n=12), hypertension (n=8) and psychiatric
illnesses such as post-traumatic stress disorder (PTSD)
(n=3). Fourteen studies assessed the impact of EHRs on
health outcomes within refugee camps or settlements for
displaced people.4 101726 Nineteen studies assessed the
impact of EHRs on health outcomes in populations after
arriving in an asylum country.27_45

Quality assessment of included studies

According to the critical appraisal tools described in the
methods section, 20 articles were of medium-high quality,
nine were of medium quality and three were low-quality.
The qualitative studies demonstrated acceptable method-
ological quality but did not report on the influence of
the researcher. The crosssectional studies and cohort
studies were of medium quality in part due to suboptimal
measurements of the exposure and outcomes and a lack
of clarity around the identification of confounding vari-
ables. The one randomised control study was of a medi-
um-high quality due to an overall low response rate.

Impact of EHRs on chronic disease outcomes in displaced
populations

All 32 studies discussed the impact that EHRs had on
chronic disease outcomes. They suggested that EHRs
improved both objective measures, such as markers of
disease severity (blood pressure and aemoglobin Alc,
HbAlc), and subjective measures such as continuity of
care. The explanation behind these improvements was
not because EHRs are solutions on their own, but because
they were a tool for improving communication, docu-
mentation, adherence to guidelines and delivery mecha-

. 7 5
msms.4 10 17-23 25 26 42

Impact in refugee camps or settlements

Three landmark studies made up most of the literature
on EHRs implemented in refugee camps. Two of these
were cohort studies represented by multiple publica-
tions: one conducted among Palestinian refugees living
in Jordan and one conducted in Lebanon for Syrian
refugees across 10 health facilities. The third study was
a randomised controlled trial (RCT) conducted across
16 primary healthcare sites in refugee camps and rural
areas of Lebanon.” These three studies collectively
showed that a well-established EHR could have significant
impacts on improving hypertension and diabetes manage-
ment.* ' "% % These studies also discussed how EHRs
improved health outcomes, citing increased provider
adherence to guidelines or treatment algorithms, moni-
toring of clinical indicators, patient counselling and
patient adherence.* 017192022

Khader et al demonstrated that EHRs decreased the
morbidity and mortality of hypertension and diabetes after
1 year by increasing screening and adherence to treat-
ment guidelines.22 224648 The EHR improved physicians’
abilities to track a patient’s hypertension over time and
adjust medications appropriately through a standardised
algorithm.” *® In many parts of the world, diabetes
management is based on poorly documented data that
is collected at irregular intervals. This hinders a provid-
er’s understanding of both short-term and long-term
blood glucose trends required for optimal management.
Notably, Khader ¢t al found that EHR implementation
increased the continuity of data on postprandial blood
sugars for diabetes patients.* 7 This allowed clinicians to
better titrate medications and dietary counselling.*® *” Tt
was also noted that EHRs allowed for better tracking of
patients and improved follow-up on missed appointments
or missed prescription refills.” Khader et alimplemented
an EHR-driven system to flag patients which enabled
providers ‘to encourage patients to attend (their appoint-
ment) the next quarter so that continuity of care and
uninterrupted drug intake are maintained’*’

Doocy et al showed that metrics for both hyperten-
sion and diabetes improved when utilising an EHR and
patients reported increased satisfaction with clinical
care.* ' ' The authors cited three potential reasons for
the improvement in health outcomes: (1) increased rate
of history-taking and data collection, (2) more frequent
and accurate recording of chronic disease metrics and
(3) more frequent lifestyle counselling compared with
paper records."’ 17 Regarding history taking, Doocy et
al noted, ‘the proportion of patients reporting that the
provider took a medical history during the enrolment
phase (72/101 patients, 71.3%) increased by 16.6% to
87.9% (160/182)"."" Likewise, physicians were more
likely to record blood pressure, body mass index and
blood sugar levels with EHRs compared with paper
records (p<0.001)."” They were also more likely to discuss
dietary modification (p<0.001) and smoking cessation
(p=0.06)."
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The RCT conducted by Saleh et al showed that centres
randomised to use a mobile EHR had significant
improvements in blood pressure control (p=0.03) and
mean decreases in HbAlc (p<0.01).* This study also inte-
grated text messages into their EHR to remind patients
about appointments and how to manage chronic condi-
tions.” Other included studies demonstrated that EHRs
improved error detection and staff productivity,® iden-
tification of PTSD among internally displaced persons
in Columbia via one-on-one screening®* and patient
management following the internal development of an
EHR in a hospital in Lebanon.*

Impact in asylum countries

Nineteen studies assessed the impact of EHRs on chronic
disease health outcomes for asylum seekers.””* The uses
of EHRs in these studies ranged from screening measures
to characterising the chronic diseases in a population to
improving guidelines and reducing the health dispari-
ties in asylum populations compared with the general
population.?’*

Several studies commented on the utility of EHRs
as screening tools for asylum populations. Higgins et al
showed that using a pharmacist to systematically review
patients flagged by EHRs for possible chronic diseases led
to better pharmaceutical recommendations to optimise
medical management.” Similarly, a study in primary care
demonstrated that EHRs within hospitals could improve
screening by flagging patients and creating reminders
for care teams.” Another study conducted in the USA
showed that the use of these same principles, specifically
in screening for Hepatitis B, led to notable improvements
in the proportion of patients linked to care and receiving
treatment.”®

One advantage of EHRs cited throughout the literature
was their ability to provide an avenue for better character-
isation of diseases in asylum populations to inform public
health interventions and clinical guidelines.® **=7* * A
notable example of this was a study in Finland that used
EHRs and survey data to develop a protocol to screen
all asylum seekers entering the country.* This example
provides a very powerful illustration of how national EHRs
can support asylum seekers as they immigrate; a finding
that was echoed in additional studies.”® ™ Other studies
in tertiary hospitals and regional care areas developed
general guidelines for the care of asylum seekers.” ¥’
Further research sought to understand the prevalence
of diseases such as obesity, diabetes and trauma-related
mental health disorders.’! 3% % Overall, the literature
reviewed found that screening and characterising popula-
tions allowed healthcare systems to address health dispar-
ities in asylum-seeking communities.* *’

Barriers to implementing EHRs in displaced populations
There were 11 studies that discussed barriers to EHR
implementation, 01719202226 2731454849 Tpjs veview revealed
that key barriers exist across three phases of implementa-
tion: development, deployment and data evaluation.

Barriers to development

Our review identified system and software barriers to
successful EHR development in settings focused on
refugee populations. The rate-limiting-step for system
development of EHR systems was the burden of required
resources including money, personnel and training.
Participating programmes needed a large budget for
computers, software, education materials and training,
particularly in the startup stage.'” * The technological
barriers to EHR deployment, which required on-demand
expert technical support, were also particularly salient
at the implementation stages of the new information
system.17 * These issues ranged from infrastructure to soft-
ware problems including: internet connectivity, software
bugs or crashes, integration with other facility systems and
required software updates due to unplanned data collec-
tion requirements.10 172745 Successfully addressing these
barriers required organisational level support, including
staff dedicated to implementation.17 40 Operation staff
also required advanced training in software design and
data analysis.*’

The main software issues included patient literacy and
language translation. To utilise EHRs, many patients
required language translation by multilingual clinicians
or professional interpreters.’ 1" *' * Storck et als 2018
study described language translation as ‘one of the most
difficult and time-consuming "aspects of EHR use.”! More-
over, facilities serving Chinese or Arabic refugees required
systems that supported character encoding for Chinese or
Arabic speaking scripts and faced the added complication
of using right-to-left writing languages in applications
designed for languages that write left-to-right.”

Barriers to deployment

Inherent challenges in caring for refugee popula-
tions also contributed to difficulties in deploying EHR
systems. These challenges included substantial loss to
follow-up'” #* and provider burnout leading to poor
uptake of EHRs." 1719202248 1 ek of patient follow-up was
a significant challenge for facilities implementing EHR
in refugee communities, as refugee patients had shorter
follow-up time periods than immigrants and controls,
perhaps in part due to residential instability.'”*' **” Incom-
plete follow-up was often caused by expired or changed
phone numbers."” In many cases, however, the reason
for lack of patient follow-up was unknown, and requires
more research.”*

Poor provider uptake presented significant difficulties
in implementing and developing mobile health inter-
ventions.'? 17 19 20 248 [ 3 yptake was most frequently
attributed to provider attitudes towards the use of a new
technology, citing redundant reporting and technolog-
ical difficulties.'” ** *° Additionally, providers expressed
frustration towards increased time demands when using a
new EHR with a high volume of complex patients.'’ " #**
While negative provider perception was a barrier to EHR
uptake, some studies also documented a more nuanced
perception of mobile health record implementation.
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EHRs were regarded as more beneficial in health-
care facilities previously lacking electronic records. In
such settings, providers noted that the EHRs facilitated
improved patient education and satisfaction.'’

Barriers to data evaluation

Effective evaluation of data is key to attaining the full
advantage of EHRs. Barriers to analysing EHR data
included incomplete data entry** " and problems with
the time-frames for patient integration and evalua-
tion.'” 719 % The multifaceted challenges of EHR imple-
mentation impeded baseline data recording in several
studies.””™ In early stages, providers and staff struggled
to consistently implement EHR systems and appropri-
ately record data, resulting in compromised baseline
recordings that limited the interpretation of data.* It
was found that in asylum-seeking host countries, many
studies were unable to extract socioeconomic variables,
preventing rigorous analysis of EHR implementation and
population-level clinical trends.” ** Previous studies on
EHRs often noted that short evaluation periods failed to
allow patients enough time for follow-up.'” '” ** Studies
also reported issues evaluating the overall chronicity of
events, due to EHRs that did not separate laboratory data
across different patient visits."” Moreover, cumulative
outcome reports were limited in studies with wide time
ranges for patient integration and monitoring."” '

Facilitators of EHR implementation in displaced populations
In total, nine studies discussed facilitators of successful
EHR implementation. The most common facilitators were
data accuracy, adaptability and ability to interlink with
systems management.4 1019212231 404550 EHRs were noted
to improve both efficiency and accuracy of analysing
data compared with paper records. Storck et al discussed
how an EHR approach reduced errors when transfer-
ring data from pen and paper questionnaires, especially
when multiple languages were being used.” Additionally,
reviewing paper records was time-consuming and took
staff away from patients."

EHRs were noted to be adaptable to different clinical
settings and improve provider satisfaction in the long run."
Adapting an EHR for a clinical setting does take consider-
able time and resources. An example of adaptability was
the in-house EHR designed for a health facility in Jordan.”
While adapting an EHR led to a unique EHR designed specif-
ically for its providers and clinical setting, it also requires a
considerable amount of time and energy to create. The
advantage of adapting an EHR is that healthcare providers
were a part of the design process, and were satisfied with the
final product. Others noted that customisation of the apps
for specific settings will optimise EHR design and increase
uptake.' Specifically, consulting with providers ahead of time
before implementation is likely to achieve the best design
and uptake outcomes.'”

Interlinking with other clinic management systems facili-
tated improved uptake and overall success of EHRs. EHRs
helped increase the accuracy and efficiency of data collection,

which led to improved tracking and forecasting and ulti-
mately strategic planning and cost reduction.*'”*** Khader
et al noted how this integration then allowed for improved
‘public health services planning and management, such as
rational forecasting for drugs and other consumables and
all the logistics necessary for providing quality care such as
blood pressure machines, treatment cards, etc.’' Integrating
EHRs with associated analysis led to cost reductions.” ** %
As refugee camps are often underfunded in low-resource
settings, the reduction in cost and resource waste has the
potential for farreaching impacts.

DISCUSSION
This systematic review examined the literature to assess
the impact of EHRs on chronic disease outcomes for
displaced populations. It also evaluated the associated
barriers and facilitators of implementing EHRs in refugee
settings. Ouranalysisrevealed that EHRsimproved chronic
disease outcomes such as diabetes and hypertension in
refugee camp-based clinics. This was achieved through
increased provider adherence to guidelines or treatment
algorithms, monitoring of clinical indicators such as
disease metrics, patient counselling and patient adher-
ence through integrated messaging services,* 01719202225
Results from asylum countries also showed that EHRs
helped to develop focused screening guidelines and
increase adherence to those guidelines.””~* This in turn
can lead to a reduction in health disparities between
asylum seeking patients and the general population.””*
This review identified a number of barriers to successful
implementation of EHRs across development, deploy-
ment and data analysis,'? 7 192022 2027 31453849 g peview
also found improved usability in EHR systems that were
easily adaptable or able to interlink with systems manage-
ment. 101021222631 40 45 50

We found numerous barriers to EHR implementation,
which are expected, given the technical complexities of
EHR systems. These include software design, mainte-
nance and internet connectivity. Substantial start-up costs
may also hinder implementation. As EHRs become prev-
alent in low-resource settings such as refugee clinics, it
is imperative that EHR design accounts for the unique
constraints in these settings and is user-centred.” Consid-
ering how provider attitude was a key barrier to EHR
uptake, engaging providers in development of EHRs is
likely to increase their overall interest and eventual uptake
of the EHR system."’ 171920 2248 52 g concept is also
supported by rich bodies of research around community
engagement and user-centred design.”’ Future projects
may benefit by incorporating reciprocal and respectful
community engagement practices in designing and
implementing their interventions.”>”” Future projects
should use key principles such as collaboration, shared
purpose and transparency of community engagement in
designing their interventions.

A major finding from this review was that EHRs have a
positive impact on chronic disease outcomes."’ 1719212246 47
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Notably, this finding is in contention with literature that ques-
tions the effectiveness of EHRs in improving outcomes in
higher resource settings.”® *” Therefore, it is important to
understand what elements of EHRSs contribute to the observed
improvements in chronic disease outcomes in refugee settings
compared with higher resource settings. Studies in this review
proposed a number of plausible hypotheses such as more
frequent provider history taking, counselling and adher-
ence to treatment guidelines.” " '® Other plausible expla-
nations include increased patient satisfaction and improved
adherence through messaging services.”> ** Important
confounding factors to consider include increased scrutiny
on clinical practice during implementation or an influx of
resources associated with EHR implementation. While these
confounders cannot be ruled out, strong evidence across
locations suggests that the observed improvements are due
to the EHRs 0171921224647

Limitations

This review was limited by the narrow field of work it
describes. After removing duplicate records, there were
only 225 studies left to screen. There was also significant
heterogeneity in the types of data collected by studies
and therefore what could be extracted. By capturing
a wide range of experiences, we included studies with
diverse interventions and outcomes. Additionally,
studies included were limited by short follow-up periods,
impacting the quality of data presented. Additionally, very
few papers discussed technical factors in deploying their
EHRs such as hardware used to operate the EHR. In the
future, there needs to be further research on designing
EHRs for these specific settings and conducting effective-
ness trials to identify how EHRs can truly improve health
outcomes for refugee populations.

Conclusion

Given the number of displaced persons worldwide doubling
in the last decade, and with this trend forecasted to continue,
solutions to manage this vulnerable population’s health are
urgently needed.' * The findings in this review suggest that,
when meticulously implemented, EHRs can improve chronic
disease outcomes and enhance healthcare systems in refugee
settings. As organisations set out to use EHRs, their barriers
to implementation outlined here should be considered and
addressed. Additionally, using human-centred design princi-
ples and community engagement practices are likely to create
successful, sustainable and contextbased solutions.”’ By
acting now to create adaptable EHR solutions, health systems
can be strengthened, providers can be better supported and
the health of refugees can be improved.
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Title 1 | Identify the report as a systematic review. Pg 1

ABSTRACT

Abstract 2 | See the PRISMA 2020 for Abstracts checklist. Pg 2

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of existing Pg 4 (2
knowledge. paragraph of

Intro)

Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the | Pg 4 (last
review addresses. paragraph of

intro)

METHODS

Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and Pg 5 (selection
how studies were grouped for the syntheses. of studies)

Information 6 | Specify all databases, registers, websites, organisations, Pg 4 (search

sources reference lists and other sources searched or consulted to strategy) +
identify studies. Specify the date when each source was last Appendix 2
searched or consulted.

Search strategy 7 | Present the full search strategies for all databases, registers and
websites, including any filters and limits used.

Selection process 8 | Specify the methods used to decide whether a study met the Pg 5 (selection
inclusion criteria of the review, including how many reviewers of studies)
screened each record and each report retrieved, whether they
worked independently, and if applicable, details of automation
tools used in the process.

Data collection 9 | Specify the methods used to collect data from reports, including Pg 5 (data

process how many reviewers collected data from each report, whether extraction)
they worked independently, any processes for obtaining or
confirming data from study investigators, and if applicable, details
of automation tools used in the process.

Data items 10a | List and define all outcomes for which data were sought. Specify | Pg 5 (data
whether all results that were compatible with each outcome extraction)
domain in each study were sought (e.g. for all measures, time
points, analyses), and if not, the methods used to decide which
results to collect.

10b | List and define all other variables for which data were sought Pg 5 (data
(e.g. participant and intervention characteristics, funding extraction)
sources). Describe any assumptions made about any missing or
unclear information.

Study risk of bias 11 | Specify the methods used to assess risk of bias in the included Pg 5 (critical

assessment studies, including details of the tool(s) used, how many reviewers | appraisal)
assessed each study and whether they worked independently,
and if applicable, details of automation tools used in the process.

Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, N/A
mean difference) used in the synthesis or presentation of results.

Synthesis methods 13a | Describe the processes used to decide which studies were Pg 5 (data
eligible for each synthesis (e.g. tabulating the study intervention synthesis)
characteristics and comparing against the planned groups for
each synthesis (item #5)).
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13b | Describe any methods required to prepare the data for N/A
presentation or synthesis, such as handling of missing summary
statistics, or data conversions.
13c | Describe any methods used to tabulate or visually display results | N/A
of individual studies and syntheses.
13d | Describe any methods used to synthesize results and provide a Pg 5 (synthesis
rationale for the choice(s). If meta-analysis was performed, of results)
describe the model(s), method(s) to identify the presence and
extent of statistical heterogeneity, and software package(s) used.
13e | Describe any methods used to explore possible causes of N/A
heterogeneity among study results (e.g. subgroup analysis, meta-
regression).
13f | Describe any sensitivity analyses conducted to assess N/A
robustness of the synthesized results.
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing | N/A
assessment results in a synthesis (arising from reporting biases).
Certainty 15 | Describe any methods used to assess certainty (or confidence) in | N/A
assessment the body of evidence for an outcome.
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the | Pg 5
number of records identified in the search to the number of (description of
studies included in the review, ideally using a flow diagram. included
studies)
16b | Cite studies that might appear to meet the inclusion criteria, but N/A
which were excluded, and explain why they were excluded.
Study 17 | Cite each included study and present its characteristics. Pgs 6-8 (Table
characteristics 1)
Risk of bias in 18 | Present assessments of risk of bias for each included study. Appendix 3
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics N/A
individual studies for each group (where appropriate) and (b) an effect estimate and
its precision (e.g. confidence/credible interval), ideally using
structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk | N/A
syntheses of bias among contributing studies.
20b | Present results of all statistical syntheses conducted. If meta- N/A
analysis was done, present for each the summary estimate and
its precision (e.g. confidence/credible interval) and measures of
statistical heterogeneity. If comparing groups, describe the
direction of the effect.
20c | Present results of all investigations of possible causes of N/A
heterogeneity among study results.
20d | Present results of all sensitivity analyses conducted to assess the | N/A
robustness of the synthesized results.
Reporting biases 21 | Present assessments of risk of bias due to missing results N/A
(arising from reporting biases) for each synthesis assessed.
Certainty of 22 | Present assessments of certainty (or confidence) in the body of N/A
evidence evidence for each outcome assessed.
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of Pgs 12-13
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(limitations)
23c | Discuss any limitations of the review processes used. Pg 13
(limitations)
23d | Discuss implications of the results for practice, policy, and future Pgs 12-13
research. (discussion &
conclusion)
OTHER INFORMATION
Registration and 24a | Provide registration information for the review, including register N/A
protocol name and registration number, or state that the review was not
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24b | Indicate where the review protocol can be accessed, or state that | N/A
a protocol was not prepared.

24c | Describe and explain any amendments to information provided at | N/A
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Appendix 2: Search Strategy

Ovid
Database(s): APA PsycInfo 1806 to April Week 1 2021, EBM Reviews - Cochrane Central
Register of Controlled Trials March 2021, EBM Reviews - Cochrane Database of Systematic
Reviews 2005 to April 8, 2021, EBM Reviews - Health Technology Assessment 4th Quarter
2016, Embase 1974 to 2021 April 09 , Ovid MEDLINE(R) and Epub Ahead of Print, In-Process,
In-Data-Review & Other Non-Indexed Citations and Daily 1946 to April 09, 2021

Search Strategy:
# Searches Results
1 exp Refugees/ 32123
((asylum adj3 seek*) or "displaced people" or "displaced person*" or refugee* or
"stateless people" or "stateless person*").ti,ab,hw, kw. 45095
3lor2 45095
4 exp Electronic Health Records/ 46211
5 exp Medical Records Systems, Computerized/ 44939

((("Computer-based" or computerized or "Computer-stored" or Electronic) adj2
("Medical Record" or "Medical Records" or "Patient Record" or "Patient Records" or
"Health Record" or "Health Records" or "Order Entry" or "Order Entries")) or ehealth
6 or "E-Health" or EHR or "electronic health" or EMR or "health information 238166
exchange*" or "medical information exchange*" or mhealth or "M-Health" or
"Mobile health" or "Physician Order Entries" or "Physician Order
Entry").ti,ab,hw,kw.

74o0r5o0r6 239595
83and 7 271
9 remove duplicates from 8 187
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Scopus
1 TITLE-ABS-KEY ((asylum W/3 seek*) OR "displaced people" OR "displaced person*"

OR refugee* OR "stateless people" OR "stateless person*")

2 TITLE-ABS-KEY ((("Computer-based" or computerized or "Computer-stored" or
Electronic) W/2 ("Medical Record" or "Medical Records" or "Patient Record" or "Patient
Records" or "Health Record" or "Health Records" or "Order Entry" or "Order Entries"))
OR chealth OR "E-Health" OR EHR OR "electronic health" OR EMR OR "health
information exchange*" OR "medical information exchange*" OR mhealth OR "M-
Health" OR "Mobile health" OR "Physician Order Entries" OR "Physician Order Entry")

3 1 and 2

4 INDEX(embase) OR INDEX(medline) OR PMID(0* OR 1* OR 2* OR 3* OR 4* OR 5*
OR 6* OR 7* OR 8* OR 9%)

5 3 and not 4
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[o)}

CINAHL

(MM "Refugee Camps") OR (MM "Refugees")

((asylum N3 seek*) or "displaced people" or "displaced person*" or refugee* or
"stateless people" or "stateless person*")

lor2

(MH "Electronic Health Records+")

((("Computer-based" or computerized or "Computer-stored" or Electronic) N2
("Medical Record" or "Medical Records" or "Patient Record" or "Patient Records" or
"Health Record" or "Health Records" or "Order Entry" or "Order Entries")) or ehealth
or "E-Health" or EHR or "electronic health" or EMR or "health information
exchange*" or "medical information exchange*" or mhealth or "M-Health" or
"Mobile health" or "Physician Order Entries" or "Physician Order Entry")

4or5

3and 6
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Appendix 3 — Critical Appraisal

Modified Newcastle-Ottawa tool for Cohort and Case Control Studies

1. Risk of bias due to loss to follow-up? (drop outs, withdrawals and patients who lack follow-up data)
2. Was there any reporting bias due to selective outcome reporting?
3. Important imbalances at baseline (in terms of the two comparative groups of patients)?
4. Source of study funding
5. The study subjects were recruited in a consecutive manner and are representative of the whole experience of the study center?
6. Study ascertained what medical conditions patients had from a reliable and credible source (such as medical records, or the study followed patients to see what medical
conditions they had) versus from a less reliable source (ICD-9 codes for example).
7. Comparability of cohorts on the basis of the design or analysis, if applicable (Were there methods described to control for confounding? (e.g. appropriate study design
and/or statistical methods described which would attempt to control for confounding—such as matching or logistic regression))
8. Assessment of outcome (were the methods used to assess for the presence of the outcomes credible and reliable?)
9. Was study follow up long enough for outcomes to occur?
10. Adequacy of follow up of cohorts (was there significant loss to follow-up?)
11. Authors' conflict of interest and funding sources?
12. Is the qualitative methodology appropriate?
13. Was the recruitment strategy appropriate to the aims of this study?
14. Was the data collected in a way that addressed the research issue?
15. Has the relationship between the researchers and participants been adequately considered?
16. Have ethical issues been taken into consideration?
17. Was the data analysis sufficiently rigorous?
Study ID Follow Outcome Baseline Source of Study Exposure  Compar Outcome Follow  Adequate  Conflict  Qualitative Recruit Data Researcher Ethical Data
(author, up reporting  imbalances study subjects ascertain ability assessment up follow up of methods ment collection relationship issues analysis
year) funding ment time interest strategy
Doocy, et Yes, but Yes No Research Unclear Yes N/A Yes Yes No No Yes Yes Yes Unclear Yes Yes
al 2017 response for Health
rate was in
enough to Humanitari
detect an Crisis
change (R2HC).
Berkowitz | Yes. No Yes. Unknown Yes Yes Yes Yes Yes Yes No N/A Yes Yes Yes Yes
etal 2016 | Refugees Difference conflict
had shorter in baseline
follow up. BMI,
baseline
diabetes,
difference in
education,
difference in
insurance
Khader, et Yes. large No Yes. Unknown Yes Yes No Yes Yes Yes No N/A Yes Yes Yes Yes Yes
al 2013 loss to differences conflict
follow up in male and
(males female
significantl participants
y more (almost
than across the
females) board)
Khader, 10% lost to No Yes, more Unknown Yes Yes No Yes Yes Yes No N/A Yes Yes Yes Yes Yes
Ballout et follow up males, more conflict
al 2014 | after 1 year under 60yo,
more
patients with
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diabetes
control
undetermine
d, more
patients with
poor
diabetes
control who
failed to
return to
clinic
Khader,
Ballout et
al 2014
Khader et
al., 2012
Khader et
al., 2012
Doocy et Yes, N/A Research No, No (self- 77.75% No No. They
al, 2017 | 77.75% of (longitudinal | for Health excluded reported completed conflict did not
participant cohort) in those adherence) study have
s finished Humanitari | without comparis
study an Crisis HT or on group
(R2HC). DM
diagnosis
or under
40
Doocy et
al, 2018
Shapiro, Yes, 33 of Yes N/A Yes Yes Yes No No. They
2016 129 conflict did not
(25.6%) have
excluded comparis
due to no on group
follow-up
Skoberg,
2019
Storck 2018 Unclear No N/A N/A No No. They
conflict did not
have
Njeru et al.,
2017
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Olson et
al., 2017

Pohl et al.,
2017

Wagner,
2014

Waldof,
2014

Walters,
2016

Goodman,
2018
Goosen,
2015

Hanna,
2015

Higgins,
2019
Lagos-
Gallego,
2017

Darwish,
2020

Oltrogge,
2020

Dalheez,
2020

asylum
seekers are
more often
younger
males

No, some
patients
may have
known
about
their
HBV
status

No, used
diagnostic
codes

Yes, Yes Yes No Unknow N/A Yes Yes Yes Yes Yes
controlle n

d for age,

sex,

region,

duration

of US

residence

Yes Yes Yes Yes No N/A Yes Yes Yes Yes
(controll conflict

ed for

age)

No, used
HBsAg
which only
indicates
chronic
infection

No
conflict

No
conflict

No. They
did not
have
comparis

I N o R R
conflict

N/A N/A N/A No No N/A Yes Yes Yes Yes
conflict

No. They
did not
have a
comparis

did not
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sampling have a
with 82% comparis
response on group
rate)
Sengoren N/A No Yes, Turkish Unknown Yes No, used Yes N/A N/A N/A No N/A Yes Yes Yes Yes Yes
Dikis, 2020 citizens diagnostic conflict
versus codes
Syrian
refugees,
smaller
sample size
of refug
Hoffman, Yes No N/A University Yes Yes N/A N/A Yes Yes No Yes Yes Yes Yes Yes
2021 of conflict
Minnesota,
NIH Child
Health &
Human
Developm
ent
Cochrane Tool for risk of bias assessment of randomized clinical trials
Study  Is the case Representativeness Selection of Definition of  Total =~ Comparability of cases and Ascertainment of Same method of Non-Response rate Total Total
definition of the cases Controls Controls controls on the basis of the design  exposure ascertainment for cases
dequate? or analysis and controls
Saleh, 2018 | Yes Yes Yes Yes 4 | Disease and Populatoin Records and Surveys Yes Low response rate (62.9%) to 3 7
phone screenings
Joanna Briggs Institute (JBI) Critical Appraisal for Qualitative Studies
Study  Questions
1. Is there congruity | 2. Is there 3. Is there 4. |s there congruity 5. Is there 6. Is there a 7. Is the 8. Are 9. Is the research Were
between the stated | congruity between | congruity between | between the congruity statement influence of the participants, and | ethjcal according to | strategies to
philosophical the research the research research between the locating the researcher on their voices, current criteria or address
perspective and the | methodology and methodology and methodology and research researcher the research, adequately o e S dies, el
research the research the methods used | the representation methodology and culturally or and vice- versa, represented? i ’ f P
methodology? question or to collect data? and analysis of the interpretation theoretically? addressed? an,d is there 5 OI_"?W up
objectives? data? of results? evidence of ethical utilized?
approval by an
appropriate body?
Rossiet | Yes Yes Yes No Yes No No No Yes No
al.,
2009
Santoro | Yes Yes Yes Yes Yes No No No Yes No
etal,
2016
Maher | Yes Yes Yes No Yes No No No Yes No
etal,
(2012)
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