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Abstract

Background In conflict settings, as it is the case in Syria, it is crucial to enhance health information management

to facilitate an effective and sustainable approach to strengthening health systems in such contexts. In this study, we
aim to provide a baseline understanding of the present state of health information management in Northwest Syria
(NWS) to better plan for strengthening the health information system of the area that is transitioning to an early-
recovery stage.

Methods A combination of questionnaires and subsequent interviews was used for data collection. Purposive
sampling was used to select twenty-one respondents directly involved in managing and directing different domains
of health information in the NWS who worked with local NGOs, INGOs, UN-agencies, or part of the Health Work-

ing Group. A scoring system for each public health domain was constructed based on the number and quality

of the available datasets for these domains, which were established by Checci and others.

Results & conclusions Reliable and aggregate health information in the NWS is limited, despite some improvements
made over the past decade. The conflict restricted and challenged efforts to establish a concentrated and harmonized
HIS in the NWS, which led to a lack of leadership, poor coordination, and duplication of key activities. Although the UN
established the EWARN and HeRAMS as common data collection systems in the NWS, they are directed toward advo-
cacy and managed by external experts with little participation or access from local stakeholders to these datasets.

Recommendations There is a need for participatory approaches and the empowerment of local actors and local
NGOs, cooperation between local and international stakeholders to increase access to data, and a central domain
for planning, organization, and harmonizing the process. To enhance the humanitarian health response in Syria
and other crisis areas, it is imperative to invest in data collection and utilisation, mHealth and eHealth technologies,
capacity building, and robust technical and autonomous leadership.
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Introduction

Reliable health information is a critical requirement
for the management of health systems [1-3]. Effective
healthcare provision depends largely on timely and reli-
able health information, especially in the context of pub-
lic health emergencies and early recovery settings [1-3].
Health information systems enable the collection, stor-
age, analysis, and dissemination of health-related data to
support decision-making and policy formulation. How-
ever, in conflict-affected settings and limited resource
settings, accessing quality health information is a chal-
lenge and has received little attention amidst the often
chaotic and ad-hoc provision of humanitarian healthcare.
These issues are exacerbated during protracted conflict,
which further deteriorates the provision and quality of
healthcare and services.

With the changing nature and duration of conflict,
efforts have increased in the last decade to increase the
quality, accessibility, and availability of health informa-
tion to inform and guide health interventions and service
delivery in such contexts [2, 4]. mHealth and eHealth
technologies offer digital solutions to major issues faced
in the paper-based management of health information
systems. For example, a mobile health system was devel-
oped in the Democratic Republic of Congo to improve
healthcare provision in conflict-affected regions, where
the system enables timely data collection and analysis,
information sharing across health professionals, and
improved health service delivery to meet identified needs
or service gaps [5]. The system comprises a secure online
platform that permits health workers to gather real-time
data, exchange information, and analyse trends. Its main
objective is to optimize efficiency by automating data col-
lection, empowering field workers to obtain information
promptly and precisely at the patient’s location [5]. More-
over, this approach enables health workers to retrieve
patients’ medical records and other health-related data
promptly, thus facilitating information-sharing and anal-
ysis. This, in turn, enables health workers to gain a better
understanding of their patients’ health status, access per-
tinent information concerning treatment guidelines, and
provide more effective and comprehensive care [5].

The Syrian conflict is a multisided conflict that involves
various state and nonstate sponsored actors. It began
in March 2011 as pro-democracy rallies and large-scale
protests across Syria in line with the Arab Spring rallies
in the Arab region. By 2012, multiple armed rebel groups
had formed across the country, marking the beginning of
the Syrian Civil War. Soon after, it developed into a proxy
war, as foreign governments supported the different
parties and groups at war inside Syria. The Syrian con-
flict is one of the worst humanitarian crises of the 21st
century with the extent of reported civilian casualties in
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the last 10 years representing a staggering 1.5 per cent
of the total population of the Syrian Arab Republic [6].
Moreover, out of the 22 million people who lived in Syria
before 2011, more than 13 million had become refugees
(5.5 million) or were internally displaced (6.8 million)
[7]. The country is now divided into more than 8 areas
that are under the influence of various state and nonstate
and local and international groups [8]. Political, humani-
tarian, and economic conditions (95% of the population
lives below the poverty line), continue to impact the daily
lives of Syrians including their access to healthcare, as the
country has multiple health systems and various health-
care providers each operating in silos, while still carrying
the burden of the ongoing conflict (Fig. 1).

Health information in Syria before and during the conflict
Pre conflict Syria had a relatively well-developed pub-
licly funded health system, with a focus on secondary
and specialised healthcare; however, health information
management was weak and mainly primary [5-10]. The
Ministry of Health (MoH) Information Department had
a paper-based Health Management Information System
(HMIS), designed to collect and manage health data from
healthcare facilities across the country, including data
on health service utilisation, health conditions, and ser-
vice outcomes [5]. The MoH’s Information Department
was responsible for analysing the data collected through
HMIS and other sources, to support policy formulation
[5]. Nevertheless, informants questioned both the avail-
ability and quality of these data, as well as its role in deci-
sion-making and policy formulation in the health system
in Syria before the conflict. In the few years before the
conflict, the MoH had introduced electronic-based HMIS
to a very limited number of health facilities and disease-
specific services [5, 10]. For example, the management of
communicable diseases involved a combination of paper-
based records and electronic systems. The MoH devel-
oped a reporting mechanism for communicable diseases,
the Surveillance System for Communicable Diseases,
which was utilised to track and respond to outbreaks of
communicable diseases, and to provide information for
public health planning and policy-making [10]. On the
other hand, non-communicable diseases (NCDs) were
typically managed in the public sector through paper-
based records. Nevertheless, a considerable percentage of
NCD patients sought medical care from private clinics,
some of which employed electronic data systems to over-
see NCD-related information [10].

Patient records in pre-conflict Syria were predomi-
nantly managed through paper-based records and
stored in filing cabinets and paper folders, using arbi-
trary archiving methods inside healthcare facilities [11].
Healthcare providers managed these records without



Ladadwa et al. Globalization and Health (2024) 20:45

Syria: spheres of influence
As of Feb 2023

®Gaziantep

O
Aleppo
Oldlib

SYRIA

US-declared
55km
exclusion\‘-"

zone

O pamascus

100 km

Sources: UN Commission of Inquiry on Syria; Clingendael
OFT

Page 3 of 19

RAQ

Approximate areas of influence

4 I Government and pro-government forces
g
—l Kurdish People’s Protection Units (YPG)/
Syrian Democratic Forces

Bl YPG/SDF presence

I sis presence

Il Other non-state armed groups

Il Areas under Turkish control

Il Presence of Turkish observation posts in NW Syria
B Presence of US military positions in NE Syria
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appropriate central management [11]. Additionally,
communication and information sharing among health-
care providers were primarily performed through ver-
bal communications and handwritten notes [11]. This
constrained the ability to track patient outcomes and
the quality of healthcare [5, 10, 12]. Despite the limited
usage of electronic records in Syria, there was a gradual
interest in applying such technologies in health informa-
tion management [11, 13]. This has mainly emerged in
private clinics and health facilities that developed their
own electronic information systems to collect, manage,
store, and retrieve records [11, 14]. However, the con-
flict hindered the implementation of such systems in the
public health sector and severely limited the possibilities
of mHealth and eHealth in health information manage-
ment [5, 9-12, 14].

The Syrian conflict caused severe damage to health
information management and limited the availability
and quality of health-related data [5, 9-11, 14]. Many

healthcare facilities have been destroyed or damaged
during the conflict, leading to the loss of records, and
the security situation in many parts of the country has
also made it difficult to collect and report data, particu-
larly in non-government-controlled areas [11, 12, 14].
In addition, health data in non-government-controlled
areas is limited due to the collapse of central governmen-
tal services and the population movement and displace-
ment [11, 12, 14]. Health professionals and institutions
have encountered challenges in assessing population
needs, the availability and quality of healthcare services,
and the impact of the conflict on the health system or
evaluating the effectiveness of public health responses
(9,11, 12, 14, 15].

To address the operational requirements for the
humanitarian response, non-governmental organisa-
tions (NGOs) had to introduce new data collection sys-
tems that did not depend on pre-existing or pre-conflict
records [5, 11, 14, 16]. For example, Doctors of the World
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(Médecins du Monde — MdM) implemented the District
Health Information System — 2 (DHIS2) developed by the
World Health Organization (WHO), to support the pro-
vision of primary health care and sexual and reproductive
health services they provide through 14 fixed clinics and
2 mobile ones in Aleppo and Idlib in Non-Government
Controlled Areas [17]. In addition, in 2012, the WHO
established the Early Warning Alert and Response Sys-
tem (EWARS) to rapidly detect and respond to signals
that might indicate outbreaks and clusters of epidemic-
prone diseases [17]. The EWARS now covers 1,100 sites
including the Syrian Ministry of Health and mainly tar-
gets government-controlled areas [17]. Similarly, the
Early Warning Alert and Response Network (EWARN),
a health information system for the surveillance and
monitoring of epidemiological diseases, was established
through the WHO, UNICEF and the Center for Disease
Control in the USA in 2013. The EWARN has focused
mainly on areas outside the Syrian government control
(including Non- Government Controlled Areas) [17].
Despite the development of such systems for data col-
lection, analysis, and management, the data was only
utilised internally in the organisations and institutions
that developed them [11]. Moreover, as these systems
were designed to fulfil specific operational and reporting
objectives, such data were of limited value in regard to
health planning and priority setting [14].

In conflict settings, it is crucial to enhance health
information management to facilitate an effective transi-
tion toward sustainable post-conflict health systems [1,
4]. Focusing here on the current gridlock of the conflict
in northwest Syria (NWS) characterized by insecurity,
heightened uncertainty, and instability, there is a need
for a robust effort towards Health System Strengthening
(HSS). NWS was selected as a case study because it is a
region that lacks a defined and centralized form of gov-
ernment and the current provision and management of
services, including health services, depends on the efforts
of scattered local and international NGOs. The conflict
in the NWS, as well as in Syria, is currently transition-
ing to a recovery post conflict stage in various regions in
Syria and is expected to expand to the entire country in
the near future, as efforts are becoming more effective
at ending the conflict and reaching peaceful agreements.
Given that the majority of HSS intervention frameworks
place significant emphasis on managing health infor-
mation, it is essential to have a comprehensive under-
standing of the present state of health information
management prior to embarking on such investments.
This study aims to develop a baseline understanding of
the health information availability and practices in NWS
and draws conclusions on ways forward in establishing
and managing a sustainable short- and long-term health
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information system in NWS. It is important to note that
findings of this study are not limited to conflict areas but
extend to limited resource settings such as South Africa
and Egypt. Hence, while the paper focuses extensively
on conflict, the discussion and recommendations of the
study are also applicable to and should be considered in
limited resource settings.

Health information system in low resource settings

HIS is an interrelated system offering easy access to
patients’ medical records, reduced costs and time, and
increased the production of evidence based healthcare
interventions, research, and policy. In today’s digitalized
world, HIS also offers comprehensive real time data for
the design and development of quality healthcare appli-
cations, and allowed better accountability and health-
care government. A large portion of the literature we
reviewed focused HIS for hospitals, specifically services
related to surgery and pathology resulting in a gap in lit-
erature on HIS for less sophisticated healthcare facilities
such as mobile clinics and primary healthcare centres
that are mostly available in low resources settings [13].
There also seems to be a lack of literature on HIS from a
delivery point of view. In some of the articles that focused
on the delivery of HIS, website application were widely
used which contradicts the increasingly available mobile
based applications [13, 18—-20]. Some articles argued that
this contradiction is due to fear of data leakage and con-
cerns over users’ data privacy [13, 18-20].

For papers that focused on the technicalities, design-
ing user-friendly and secure HIS interfaces seemed to be
a common challenge. In their paper, Zahabi et al. offer
a set of standards to be followed for the development
of user friendly and secure HIS platforms and inter-
faces [21]. Another common technical challenge in low
resource settings was the frequent power and internet
outage, which becomes specially an issue with the use of
a computer, based or web based systems. Some articles
propose relying on mobile applications for data entry and
collection in such settings to overcome power and inter-
net outages [22]. On challenges related to users, Younge
et al. proposed a number of training methods that HIS
end users (data entry officers and/or healthcare staff)
could benefit from and suggests that multiple training
approaches need to be used during the implementation
of HIS applications and interfaces [23].

Lastly, the majority of reviewed literature reported
challenges on the quality of HIS data that poses restric-
tions on data usage and techniques adoption such as
adopting machine learning in healthcare predictions.
Where the quality of entered data is problematic, fol-
lowing standardized codes such as ICD11 and ICPC in
recording data would overcome the quality challenge
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[13, 24, 25]. When data is incorporated with other sys-
tems, following common information standards such as
HL7 FHIR would be important [13, 26, 27]. Where cer-
tain data parameters are missing, automation and data
driven machine-learning algorithms could be developed
to use the available data to make predictions and useful
healthcare outcomes. For example, Tutsoy and Tanrikulu
designed a machine-learning algorithm to produce data
driven prediction on future pandemics using COVID-19
limited health data. Similarly, Hong and Li used a similar
approach to make time varying estimation of COVID-
19 pandemic; Pinter et al. used hybrid machine learn-
ing approach to predict Hungary COVID-19 cases, and
Tuli et al. used machine- learning and cloud computing
to predict the growth and trends of the COVID-19 pan-
demic [28-30].

Methodology

Health information domains in conflict settings:

a conceptual framework

For this work, we used the conceptual framework for
health information in humanitarian conflict settings
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that was published by Professor Francesco Checchi and
colleagues in the Lancet in 2017. The group conducted
a review of all available health information in con-
flicts taking place between 2010-2017 and found that
data was only available in few contexts such as eastern
Ukraine and Central African Republic [31]. Hence, they
developed a baseline set of essential health informa-
tion sets that should be available in humanitarian con-
flict settings. Authors categorized health information
in conflict into various domains incorporating differ-
ent aspects and usage of data. Domains include public
health concerns during conflict and how they influ-
ence each other regarding key health outcomes (food
security, nutritional status, morbidity...etc.) and effects
on mental health, disability, and mortality. In addi-
tion, domains include humanitarian services such as
Water, Sanitation, and Hygiene (WASH), nutrition, and
healthcare, that seek to minimize the impact of conflict
on the health of a conflict affected population. Figure 2
presents the domains for the minimal set of health
information that needs to be available in conflict set-
tings. For the purpose of this study, we relied on these
domains to guide our research design and analysis.

| Affected population size, age and gender structure, and composition (including ble groups)
Exposure to armed Humanitarian public health services
attacks or mechanical Relat e i Service availability and functionality Service coverage (including Service effectiveness (including
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Fig.2 Domains of Public Health Information in Humanitarian Settings, Source: Checchi et al.: 2017 [31]
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Data collection

We used a combination of questionnaires (Annex 1)
and subsequent Key Informants Interviews (KIIs). The
questionnaire, which was prepared on KOBO Toolbox,
was built around the minimal set of health information
in humanitarian settings [31]. It focused on the availa-
bility and the quality of data within the various domains
of health information in the NWS context.

After filling the questionnaires in real-time using tab-
lets having KOBO Toolbox software, the same respond-
ent would then be interviewed in order to gain further
insight into their areas of expertise, where the inform-
ants spoke about the strengths and gaps in the datasets
they manage as well as the challenges they face in data
collection and management.

Both the questionnaires and the KlIs were conducted
whether face-to-face, or online, using Syrian Arabic
between May 2022 and December 2022 and lasted for an
average of 30 min. Purposive sampling was used to select 21
respondents involved in managing and directing different
domains of health information in the region. Respondents
were identified and selected through professional networks
and featured key experts in their respective fields. They
were carefully chosen to ensure that they had knowledge
and experience related to the various domains of health
information in NWS. They represented the following:

1 Local NGOs: Health information Unit [18], Syria
Bright Future [19].

2 International NGOs: Relief International Humani-
tarian Needs Assessment Programme (RI- HNAP)
[20], Union of Medical Care and Relief Organizations
(UOSSM) [21], Physicians across Continents (PAC)
[22], and Physicians for Human Rights (PHR) [23].

3 UN-based agencies and working groups: United
Nations Population Fund (UNFPA), World Health
Organization (WHO), the United Nations Office
for the Coordination of Humanitarian Affairs (UN-
OCHA), and the Health Working Group (HWG),

Once saturation as achieved, KIIs were then tran-
scribed into Arabic then translated to English. All tran-
scripts were anonymized using a unique identifier for
each participant. We extracted the data generated from
the questionnaires from KOBO Toolbox to Windows
Excel for the analysis and NVivo 12 ® for data manage-
ment and thematic analysis of that collected using the
following KllIs.

Thematic analysis for qualitative data
We adopted the 6-phase process described by Braun
and Clarke [24]. First, two investigators (RL, MH)
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worked independently on coding transcripts line by
line. Together, they discussed their coding approach
to identify similarities and differences, thus avoiding
bias, and created a thematic framework for data analy-
sis. Second, the same investigators completed the open
coding and started identifying emerging categories
and themes. Members of the research team (AE, NE,
RL and MH) met on several occasions to reflect on the
findings. Finally, a complete narrative of the findings
was generated and a validation meeting was conducted
between research team and their advisors to present the
findings and shape the recommendations and ensure
the effective assessment of our findings. We then used
the member checking approach to ensure confirmabil-
ity and credibility. We used the consolidated criteria for
reporting qualitative studies (COREQ): 32-item check-
list for reporting the results, all components of the
checklist were considered except the sharing of themes
and transcribed data with participates as the time to
complete the study was limited and did not allow fur-
ther discussions with participants and respondents
(Annex two).

Increasing rigor for qualitative data

To further increase rigor, we focused on achieving both
credibility and reflexivity. Regarding credibility, all dis-
cussions, were audio recorded, transcribed verbatim,
accurately translated into English as necessary, and uti-
lized as the main data repository. Once reaching data
saturation, a decision was made by all team members
to cease data collection. As for reflexivity, and to limit
biases, all team members were involved in the analysis
and interpretation of the results.

After analysing the collected data, we provided a scor-
ing system (from O to 4) of the major public health infor-
mation domains available in NWS. The scoring was
based on the number and quality of available databases
and sources for each domain category (Annex three).

Quality of available data sets

The quality of datasets was determined based on the
approach developed by Meredith Zozus and others to
assess the data quality for healthcare systems [25]. Four
dimensions of assessment are used: Data completeness,
which assesses if the necessary data variables are pre-
sent and sufficient data is available to calculate required
outcome variables; data accuracy where the data is com-
pared to other available data published by other institu-
tions/organizations or compared to a confirmed range of
expectations based on literature; data consistency across
sites and facilities; and the frequency of updating the
databases to reflect the reality on the ground.
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Results

Overall characteristics

The study included health information and datasets from
the health facilities and NGOs (local and international)
that were accessible to the research team. As shown in
Fig. 3, the majority of these datasets were designed and
developed by international agencies, mainly UN ones
such as WHO and IOM. The dominant approach to the
design of data collection and management is top down
where the dataset emerged from senior structures in an
entity (such as UN agency or INGO) based on pre-allo-
cated funding and data collection carried out by local
officers. Similarly, all but one of the reviewed datasets
were managed and directed by international expatri-
ates with limited involvement of local staff. As such,
more than half of the datasets and management sys-
tems were funded by UN agencies, mainly WHO and
OCHA. In addition, about a third were funded through
the Syrian Humanitarian Pooled fund (SHF), which is

Approach of Data Collection and
Management

@
® Bottom Up  # Top Down

Data Management Technical Team

| Experts from UN teams

M Local Experts

® Institutional donor

® Syria Humanitarian Pooled Fund
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a country-based pooled fund led by the Humanitarian
Coordinator for Syria and managed by the UN-OCHA.
Since its inception in 2014, the SHF has been one of the
primary sources of direct funding for Non-Governmen-
tal Organizations (NGOs) in Syria. For 2022 allocation,
76 per of funding is channelled to NGOs, of which 20
per cent only is allocated to national NGOs. Some data
information systems were funded by Philanthropic foun-
dations (e.g. Gates foundation Asfari Foundation, and
Welcome trust) and Institutional donors (e.g. Foreign,
Commonwealth & Development Office, European Civil
Protection and Humanitarian Aid Operations, Office of
U.S. Foreign Disaster Assistance...etc). In accordance
with donor requirements and relations, the primary goal
of data management was to satisfy the requirements of
the funded projects and to evaluate their success and
impact. Advocacy, especially towards an international
audience for future funds, was also a major goal for col-
lected data in NWS.

Data Funding

M UN Agency

m Philanthropic foundations

Primary Goal of Data Reporting

@

# Donor Requriments @ Advocacy

Fig.3 Characteristics of health information datasets included in this study. The top right figure refers to the methods and approach used

by the organization in collecting and managing their health data. The top left figure is about the type of funding available for the organization

to collect/manage health data. The bottom right figure refers to the data management team (if it is managed by an international team of experts
of a local officer at the facility). The bottom left figure is about the facilities goal of collecting and managing health data
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Availability of the public health information domains

in the NWS

Estimates of affected population size and composition

There is lack of available data on population size and
composition in the NWS region, which poses a major gap
in the health information system and impedes the ability
of health actors to plan and evaluate effectively. The cen-
tral civil registry in Damascus is the only known national
source of population related information such as births,
deaths, and age structure. The majority of health actors
use estimations of UN led surveys for population size
and health needs. This includes the Humanitarian Needs
Overview (HNO), which is an annual exercise led by the
UN-OCHA and is aimed at estimating population size
and needs. The HNO relies mainly on self-reporting by
humanitarian actors. The other source is the RI-HNAP,
which is a joint UN assessment initiative that tracks pop-
ulation displacement and return movements. It conducts
multi-sectoral assessments, and monitors humanitar-
ian needs inside Syria. Local Syrian NGOs implement
RI-HNAP with technical support from UN agencies.
It employs community-based surveys as a methodol-
ogy to estimate population size, population movements,
and humanitarian needs. However, there are discrepan-
cies and variations between these estimations and those
provided by other local entities, such as local councils in
each governorate.

Nevertheless, these are still some basic alternative
sources of information that can be utilized to estimate
population size and composition. These include data
generated by the humanitarian heath response, such
as vaccination data, Middle Upper Arm Circumfer-
ence (MUAC) screening data and morbidity reports.
For example, MUAC screening data is available in cer-
tain areas for all children aged five and under, due to
mass screening initiatives conducted by some NGOs.
This data can be used to estimate the number of children
under five, which can then be extrapolated to generate
estimations for the whole population using expected age
structures. We found this to be one of the missed oppor-
tunities for health actors to validate the data provided by
the surveys-based estimates.

Information about public health risk factors

Exposure to armed attacks

Exposure to armed attacks was found to be among the
most available data in the NWS. Health actors rely on
various local and international databases and sources
of information to be informed about recent safety and
security related incidents that might affect their work.
Some of the most cited databases and sources for expo-
sure to armed attacks in the NWS are the International
NGO Safety Organization (INSO), Physicians for Human
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Rights, and the Wartime and Post Conflict in Syria pro-
ject of the Center for Operational Analysis and Research.
In addition, NGOs rely on their internal safety and secu-
rity analysis, with most of the NGOs informants report-
ing having a dedicated department for safety and security.
For attacks on healthcare facilities and professionals,
international health actors and local ones were aware
of the WHO led Surveillance System for Attacks (SSA).
However, many NGOs reported limited trust and confi-
dence in this system. Historically, the health cluster and
its members developed an innovative mechanism for
reporting called Monitoring Violence against Health-
care (MVH) [32]. The MVH was a customised report-
ing mechanism that used WhatsApp reporting with
advanced data verification protocols and high engage-
ment from local actors. However, WHO replaced the
MVH in Syria by the SSA when it was launched globally
in 2018 [33]. The SSA supports self-reporting by NGOs
and health facilities for attacks and injuries through vari-
ous forms of reporting including a user-friendly mobile
application. Despite this, the mobile application is not
in use in NWS and the system suffers from critical gaps
that limit usability and trust among local health actors, as
reported in Syria [33], and Ethiopia [16]. KIIs noted that
data accuracy is an issue due to security restrictions, field
visits are rarely carried out to confirm or validate violence
allegations, which depend only on what is reported.

Sexual and gender-based violence (SGBV)

The United National Population Fund (UNFPA), which
is the United Nations sexual and reproductive health
agency, collected and managed a set of SGBV data in
NWS. Additionally, the KlIs reported having systems in
place for SGBV cases. The utilization of these systems,
however, might be limited due to cultural barriers in
some areas in NWS. Additionally, these internal report-
ing systems are not combined in a national level data-
base and are not linked to local communication channels
with local authorities or local communities. In addition,
a major gap in these systems is that SGBV cases are
reported only if they have been directed to a case man-
agement system. Furthermore, interviewees noted that
the available SGBV database does not reflect the realities
or extent of violence mainly due to under-reporting and
lack of details in reported cases.

Food security and nutritional status

Direct data on food security in the NWS was not avail-
able; however, some indicators were available through
community-based surveys, feeding practice surveys,
and internally displaced people’s health surveys and
humanitarian action assessments. The assessments and
surveys are usually conducted by NGOs that work in
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the sectors of food security and livelihood. Only some
of these reports are accessible publicly. The frequency
of these reports also seems to be fluctuating and follow
only operational or donor reporting requirements. Local
authorities do not seem to have accurate data on agri-
culture production of household livelihoods. These two
areas could be filled by household surveys or community
focus groups to make this information available.

The availability of data on nutritional status for inter-
nally displaced people seems to be more comprehensive
and available. This is through an electronic monitor-
ing tool developed by Rapid response team on KOBO, a
software for remote data collection. This data was accu-
rate for a large number of IDPs, however, follow up of
cases was limited due to limited internet connectivity in
the field and in office sites. Interviewees also noted that
trained staff move between different NGOs and hence
there is a need to train new recruits to sustain data col-
lection, which is time-consuming and expensive.

Information about public health services

Service availability and functionality

Considering the absence of a national entity that man-
ages health information in the NWS, the HWG plays a
central role in health information management and dis-
semination, especially in relation to service availability,
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functionality and coverage. The HWG does this through
three main data tools: the 4Ws (What, where, who, when)
database, the mapping tool for health facilities, and the
HWG monthly bulletin. However, all of these tools rely
on self-reporting by NGOs, which raises questions on
data completeness, accuracy, and reliability. On the posi-
tive side, the HWG uses indirect channels to communi-
cate key findings of this data with local health authorities
to inform their planning and implementation. Another
example of good practice is where NGOs sign Memo-
randum of Understanding (MOU) with the local health
committee where the health facility is based. Such prac-
tice was utilized by Relief International. As part of this
MOU, RI shares monthly updates on service availability
and functionality as well as some data on health out-
comes with the local health committees. This is essential
to involve local communities in health planning, imple-
mentation, and sustainability of services (Fig. 4).

As per the HWG’s mapping tool for health facilities in
the NWS, there are a total of 63 health facilities in NWS
as of November 2022. This number includes both inter-
national and local NGO run and facilities. The mapping
tool also links the number of health facilities to the esti-
mated number of populations in each sub-district in the
NWS. This is especially useful in planning for resource
allocations to reduce gaps in healthcare coverage.
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Another tool is the Health Resources Availability Map-
ping System (HeRAMS), which is a routine exercise con-
ducted on a quarterly basis in humanitarian crises led by
the WHO and the health cluster. This exercise, however,
is very limited in NWS where we found considerable dif-
ference between the reported numbers of health facilities
in the recent HeRAMS report (HeRAMS - 2022) and
the numbers from the HWG. These discrepancies can be
attributed to the very limited presence of the WHO in
the NWS as a leading agency for the HeRAMS exercise.

Service coverage

Data on coverage of health services is very limited in the
NWS. While the 4Ws gives an estimation for the dis-
tribution of the locations of health services, there is no
information on the actual coverage of these services.
WHO established a program that identifies workload and
gaps in service coverage in their partner primary health
care centres in NWS, which provides some information
on data coverage in the primary health care facility(s)
they collaborate with. Vaccination registries on measles,
polio, and COVID-19 provide some information about
service coverage as well. However, this domain suffers
from inaccurate population size which limits the meas-
urement of service coverage and funds to establish and
maintain such databases are limited and fluctuating. In
addition, coverage of certain services, such as maternal
health, family planning, and nutrition interventions is
not fully known. This can be rectified through incorpo-
rating coverage outcomes within NGOs Routine Health
Information Systems, and through coverage surveys for
specific services (for example vaccination coverage sur-
veys). This is crucial for the formulation of health policy
and the provision of services to enable equitable access to
health services on the one hand, and to identify key defi-
ciencies in services on the other.

Service quality and effectiveness

Data on service quality and effectiveness was a key gap
in this domain. We found no comprehensive datasets,
or an agreed set of indicators related to health services
quality on the NWS level. While some individual NGOs
have various data systems and monitoring and evaluation
mechanisms to monitor and report service quality, these
systems are designed mostly for reporting purposes with
limited clinical and health focus. The availability of such
data depends on the reliability of the HIS used in each
facility/NGO. Some systems do collect data on detailed
health outcomes and allow for trend analysis of morbidi-
ties to identify gaps in quality. However, such systems are
the exception in NWS, as most health actors use limited
paper based HIS. Additionally, data on quality of ser-
vices is only internal and is not shared externally. Limited
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analysis of dialysis, infection prevention and control,
referral system, and health facilities datasets were also
found. This provided information regarding quality of
healthcare provision within these systems and their effec-
tiveness in reaching their intended outcomes. However,
lack of sustained funds and central governance of such
data pose serious challenges. The HWG has recently
developed a tool for Infection Protection and Control
(IPC) assessment in health facilities. Such data tools
that target specific elements of service quality can be
expanded to cover some of the gaps in this type of data.

Information about public health outcomes and impacts
Communicable diseases and public health emergencies

Data on communicable diseases, especially those that
could cause outbreaks and pandemics, is relatively avail-
able in the NWS. There is currently one surveillance sys-
tem for notifiable communicable diseases: EWARN. This
surveillance is run by the Assistance Coordination Unit
(ACU), which is an NGO based in Gaziantep/Turkey.
The EWARN was established in June 2013 by the ACU. It
is a health information system for surveillance and moni-
toring epidemiological diseases. The platform provides
data on 14 different communicable, including Acute
Bloody and Watery Diarrhoea, Acute Flaccid Paralysis,
Acute Jaundice Syndrome, and Measles. EWARN uses
the reporting forms, case definitions, and alert thresh-
olds from the World Health Organization’s (WHO) field
manual. Along with the weekly bulletins, EWARN issues
a weekly surveillance of some notifiable diseases such as
acute flaccid paralysis and water-borne diseases. Most of
the EWARN reports are available publicly online via their
website. The WHO is involved in providing technical
support for this program, with EWARN being the main
approved source of health data for northwest Syria by the
WHO. The geographical coverage of the EWARN in the
NWS is quite comprehensive. These systems managed to
timely report and managed two polio outbreaks and have
utilized social media to notify people of their test results
and collect their registries. However, the low number of
facilities and health staff per population as well as the
continuous displacement and the precarious funding sit-
uation are challenges facing the management of data on
communicable diseases in NWS.

In the wake of the Cholera outbreak in Kurdistan Iraq,
the HWG recently developed a reporting tool for water-
borne diseases. The tool was put into practice in August
2022 just before the Cholera outbreak hit the region in
October 2022.

NCDs and mental health
The prevalence of Non-Communicable Diseases (NCDs)
in the NWS is a critical area of knowledge gap. There is
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no information regarding the prevalence of key NCD
morbidities such as diabetes and cardiovascular diseases.
Lack of patients’ identification cards and lack of adher-
ence to reporting mechanism pose a serious challenge
to the health information system. NCD information was
only available through WHO reports. Similarly, there is
no standard reporting system in place for mental health
morbidities with high impact on communities, such as
suicidal thoughts, bipolar depression, and post-traumatic
stress disorder despite reports by NGOs indicating high
prevalence. Current challenges include lack of coordina-
tion among NGOs resulting in case duplication, stigma
and taboo surrounding mental health resulting in under
reporting (lack of accessibility of mental health services),
lack of policy adherence to collected data and mental
health indicators, and underfunding as funds are gener-
ally directed towards other priority areas such as com-
municable diseases.

Population mortality

The lack of mortality reporting in NWS poses a critical
gap in health information. Neither facility-based mortal-
ity nor community-based deaths are adequately reported.
No local authority or entity in the NWS has access to this
data. KIIs with various NGOs revealed an absence of sys-
tems to identify the causes of death, except for medical
notes issued by local doctors to be used by community
members in registering deaths in the central registry. In
addition, there is no common definition of reporting ele-
ments and procedure among the different health actors
and lack of coordination and communication among
the different health actors. The absence of identification
cards is a major challenge resulting in case duplication
and lack of data accuracy as entries are transferred from
handwritten notes into computer-based registries in
health facilities. Despite this, the case of COVID-19 mor-
tality data collected in coordination with the EWARN
team offers paths for future solutions on population mor-
tality information systems.

Discussion
Critical gaps in public health information in the NWS
were found, especially in the areas of population size
and composition, health risk factors (such as food secu-
rity and livelihood), health service (such as coverage of
services, and quality of services), and health outcomes
(especially NCDs, mental health, and mortality). The fol-
lowing table summarizes the available information for the
key health information domains in the NWS (Table 1):
Scores from 0 to 4 for each set of health information
of these four domains were given based on the quality
and number of available databases for each domain. The
following diagram summarizes the scoring of the main
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public health information domains in the NWS. The col-
our scheme gets darker for domains with the most avail-
able information (Fig. 5).

In the absence of a national central body to manage
health information in the N'WS, international NGOs
(mainly WHO and HWG) have become the central
mechanism for data management and dissemination. To
improve the availability and quality of health informa-
tion, WHO and the HWG require increased technical
support to strengthen the central mechanisms for data
management, analysis, presentation, and dissemination
and should work on building local capacities to sustain
this function, specially that most of current systems are
top down. Critical gaps in health data that humanitarian
actors can help to fill include population size data, mental
health, non-communicable diseases, and service quality.
This can be done through:

1. Using programmatic data, from nutrition screening
or HIS data form different facilities and NGOs, to
estimate population size and composition.

2. Deploying a central reporting mechanism for major
NCDs and mental health using the RHIS systems of
NGOs to estimate prevalence and risk factors.

3. Developing a set of indicators for health service qual-
ity to standardize the level of services quality tracked
by HWG and WHO.

4. Supporting health facilities to report and issue
reports and forms on causes of death to better under-
stand and estimate mortality data, especially on facil-
ity-based deaths.

5. Collaborating across sectors to complement health
data on social determinants of health, food security,
water, sanitation, and hygiene (WASH).

Information sharing and a harmonized system
In general, NGOs provide information about services
availability and coverage, with a number of them provid-
ing information on budgeting, resource allocation, pro-
curement plans, and service beneficiaries [16]. INGOs
and donor organizations provide public information
through their websites on programs structures, available
funds, decision making processes, and services distribu-
tion through their programs [16]. Information sharing
and management is a real challenge in NWS and does not
seem to be collected in an efficient way to support policy
or intervention planning or implementation. NGOs col-
lected data directly from the field or through other NGOs
and local health facilities, while INGOs seemed to collect
data through local projects they funded (project reports)
and monitoring and evaluation reports.

In addition, in NWS, the local NGOs and INGOs do
not have a harmonized system of health information
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Table 1 Available data on the main health information domains in the NWS
Domain Available information Methods used Agency
Population size and composition HNO Self-reporting by humanitarian UN-OCHA
actors
HNAP Community based household Multiple Syrian NGOs and UN
surveys agencies
Programmatic data Nutrition screening, RMNCH services  MSF and other NGOs
Exposure to armed attacks Security incidents data Incident reporting, field focal points ~ INGO
SSA database Facility based surveillance WHO
Security analysis Incidents reporting + security NGOs
analysis
SGBV GBVIMS+ Analysis of program and HIS data- UNFPA
sets.
Food Security None None None
Nutritional status MUAC Screening Facility based and community based  PAC
screening
Service Availability HERMAS Self reporting WHO (Whole of Syria)
4Ws Self reporting HWG
Facility mapping Self reporting HWG
Service Coverage EWARN and program reports Prospective surveillance WHO
(EWARN.) + Population sample sur-
vey + Analysis of program data.
Indicator reports (for funders) Analysis of facility data Multiple NGOs
Service Quality M&E reports Assessment based on Johns Hopkins  WHO
dialysis task force
WHO M&E reports on partner health  Prospective surveillance (EWARN) WHO
facilities
CDs EWARN Facility based surveillance +field ACU
focal points
WHO CDs Outbreak reports Population sample survey +Prospec-  WHO
tive surveillance
Water born CDs dashboard Self-reporting HWG
NCDs reports District Health Information Software  HWG

Mental Health Suicide reports (advocacy reports)
Health Facility reports (Advocacy
reports)

Mortality None

2 (DHIS2) + Population sample sur-
vey + program data analysis

Programming data analysis + popula-
tion sample survey

Programming data analysis

None

Syria Bright Future

Union of Medical Care and Relief
Organizations

None

collection, analysis, or sharing [9, 23-26, 34]. Data
collection and processing is fragmented where each
facility and institution has its own methodology of col-
lecting and processing health data, with little infor-
mation cross-sharing [9, 27, 30, 31, 35, 36]. Despite a
poorly managed system of paper-based health infor-
mation system in pre conflict Syria, there was available
data on population denominators and concrete data
that directed and guided policy planning and health-
care provision priorities and gaps [34, 37]. This was
mainly attributed to the centralized role of the Syrian
Ministry of Health that provided unified data collec-
tion forms across healthcare facilities (both public and

private) and managed all of these data through a central
team at the MoH [37]. However, in current NWS, data
lives in silos and is mainly used in advocacy and fund-
ing efforts by both local and international NGOs. As
such, there is little data sharing across different health
actors in NWS.

At the initial stages of the Syrian conflict, reluctance in
information sharing across institutions especially local
and international was mainly due to security and authori-
zation concerns. [26, 30, 31] Data on health facilities
and programs was often used for targeting as one of the
broad illustrated methods of healthcare weaponization
in Syria, especially the NWS [26, 30]. As a result, strict
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information sharing protocols were implemented by
INGOs which still pertain until today [26—30]. This lack
of data sharing and data accessibility among the different
healthcare actors in NWS is severely restricting coordi-
nation and strategic planning, which are essential espe-
cially in the recovery stage of healthcare system in NWS.
Table 2 shows the available databases of health infor-
mation on multiple domains at the ReliefWeb Response
website, which is a specialized digital service of OCHA.
There is a demonstrated difference between the amount
of data ReliefWeb, HWG, and HIS have access to com-
pared to accessible data of this study, which is a reflection
on the overall landscape of health information sharing
systems in NWS. There are a number of mutual data-
bases that are shared between RW website and this paper
findings, and a number of more concrete databases avail-
able for RW especially in relation to mortality and health-
care coverage. In a region that suffered over a decade of
conflict, data on morbidity, mortality, healthcare provi-
sions, and healthcare facilities are essential to support
appropriate public health actions, identify the population
healthcare needs, identify humanitarian interventions,
and documenting conflict impacts on health and on civil-
ians. [26—30, 38, 39] It is also essential for effective advo-
cacy campaigns and funding campaigns to mitigate some
of the conflict impacts on the health of civilians [25, 26,
40]. Most of the current data on war affected Syrians is
on refugee populations in neighbouring countries in
Jordan, Lebanon, and Turkey [9-14, 16-33, 36, 41, 42].
Substantives public health analysis for Syrian popula-
tion in the NWS is lacking [9, 26, 28—31]. Health data on
the conflict trapped population in NWS is essential and
requires a collective effort and collaboration among the
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various local and international actors in NWS who have
valuable data on population and health conditions of the
NWS population.

E-Health and m-Health opportunities

The fragmented nature of the Syrian conflict poses an
opportunity to develop and implement eHealth tools to
overcome barriers of data collection and management
[26, 30]. Investments in eHealth to facilitate automated
transmission and exchange of health data has the poten-
tial to overcome HIS conflict barriers such as security
and safety concerns and remote management [27, 30].
In Lebanon, for example, the Global Health Institute of
the American University of Beirut, developed and imple-
mented an eHealth project (E-Sahha) which delivers
healthcare to underserved populations such as Palestin-
ian and Syrian refugees in Lebanon [43]. The health tool
and content were designed and developed in collabo-
ration with experts at the Ministry of Public Health, as
well as health workers and users of primary care centres
[43-47]. Based on this collaboration, the tool targets
health patients for information about their healthcare,
health workers and providers for care follow-up, and the
Ministry of Public Health for documentation and data
management. The digital platform was launched in 2014,
and to date it generated data on prevalence of non-com-
municable diseases and depression and forms the central
house of refugee health and population data in Lebanon
allowing for informed health policies and interventions
[43-47].

The E-Sahha platform was developed through a com-
munity participatory approach, which was key for its
success despite the complex environment it operates in
(refuges in crisis affected Lebanon) [43, 46, 47]. The par-
ticipatory approach is necessary for the success of any
health information system tools and platforms in the
Syrian case, to assure overcoming local barriers and to
empower local actors who are key users of such platform
[48]. The participatory approach is an ecological one and
includes three key pillars: intervention, evaluation, and
community participation as shown in Fig. 6 [48].

Such an approach could also be applied to data man-
agement platforms such as DHIS-2, which is currently
used by local and international NGOs in NWS. DHIS-2
is an open-source information system with minimal
hardware requirements. It aggregately stores routinely
collected data across health facilities of a given country
to facilitate analysis of health services and project health
needs at a national level [49, 50]. DHIS-2 is strong in
relation to data visualization and provides the option of
carrying out certain operations offline, although Wi-Fi is
needed for launching and for data transferring [49-51].
In addition, as it is an open source, it offers flexibility for
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Table 2 ReliefWeb health information data in NWS (including Whole of Syria - WoS)
Category Name Responsible
4Ws 4Ws HRP WHO Syria snapshot HIS
4Ws HRP health sector interactive dashboard HIS
WoS health cluster 4 W HRP HIS and WoS
COVID-19 COVID-19 interactive dashboard (English version) HIS
COVID-19 interactive dashboard (Arabic version) HIS and MoH
WoS COVID-19 Update HIS
COVID-19 WHO and health sector response monitoring HIS
COVID-19 WHO Syria response monitoring infographic HIS
COVID-19 EPI Bulletin HIS and surveil-
lance and Immuni-
zation
HeRAMS HeRAMS PHC HIS
HeRAMS PHC interactive dashboard HIS
HeRAMS Public Hospitals HIS
HeRAMS Public Hospitals interactive dashboard HIS
HeRAMS PHC report HIS
HeRAMS Public Hospitals report HIS
HeRAMS SARC report HIS
HeRAMS UNRWA report HIS
HNO & HRP HRP WHO
PMR (Periodic Monitoring Report), HRP WHO
HNO WHO
EWARS EWARS Syria Bulletin interactive dashboard HIS
WoS EWARS(N) Bulletin HIS
Al Hol mortality report HIS
EWARS Syria Bulletin HIS
Nutrition Neonatal Resuscitation HIS and Nutrition

Nutrition surveillance in Syria | Children under 5 years
Integrated Management of Childhood Iliness (IMCI)

New Borne care at home

HIS and Nutrition
HIS and Nutrition
HIS and Nutrition

Health sector Overview of capacity building events supported by sector HIS
Overview of rehabilitation activities supported by sector HIS
Health sector bulletin HIS
Health sector field directory HIS
Cluster coordination performance management (CCPM) HIS
Health sector assessment registry HIS
Health sector contact list HIS
Inventory of health sector projects HIS
Operational coverage by health sector HIS

Attacks Flash updates on attacks on health care HIS
Humanitarian Response WHO

users to modify the platform to meet their needs [49-52].
However, the use of DHIS-2 is challenging in the Syrian
context due to concerns around data security, availability
and quality of data, and the integrity of the health system
[49-51]. As the DHIS-2 was developed on the premise of
open data with granted access to all involved stakehold-
ers which poses risks related to data security especially

in the context of healthcare weaponization in the Syrian
context [53, 54]. Furthermore, for sufficient reporting
outcomes, data entered DHIS-2 needs to be in specific
format and with a number of variables to comply with
DHIS-2 modules [49-52]. Given the current fragmented
and non-harmonized data collection in NWS, sufficient
usage of DHIS-2 is challenging. The health information
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system in NWS developed in a fragmented manner dur-
ing the conflict, resulting in lack of data sharing, data
duplications, improper use of data and disruption in
healthcare provision, which pose challenges to data entry
and analysis in DHIS-2 [49-52]. Another key challenge is
that launching and implementing DHIS-2 in most coun-
tries requires external consultants (from the University
of Oslo or WHO) which is restricted especially in NWS
where the political environment is instable and insecure
[49-52]. Modifying the system to allow for independent
launching and implementation is important in conflict
settings, especially that in NWS. If such a modification
is not possible, then allowing communication pathways
between local actors and external consultants is essential.

However, it is important to consider the limitations of
mHealth and eHealth applications as they rely on func-
tional internet connection and infrastructure as well as

available electricity and communication infrastructure,
which are not always present in conflict and limited
resource settings. While this study points out these limi-
tations, it also recognizes some solutions such as satellite
internet and solar powers, which could overcome signifi-
cant infrastructure and connection challenges if applied
and implemented in regions of interest.

Empowering local agency

In NWS, local NGOs and health facilities are mainly
responsible for managing health services for the popu-
lation including internally displaced ones and needed to
adapt to complex and new organizational mechanisms
including new bilateral and multilateral actors such as
international and humanitarian NGOs and UN and
donor agencies with varying missions, mandates and
agendas. [9, 11, 14, 16, 28, 29] Such a landscape resulted
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in a poorly coordinated and fragmented healthcare
response in NWS and undermined local strategic plans
and exiting local structures, which also reflected in HIS
as explained earlier. [14, 28, 29] In addition, this land-
scape resulted in a general confusion over roles, respon-
sibilities, and accountability, especially that multiple
systems of hierarchy are in place in NWS from local to
international organizations and institutions [26, 27, 35].
Therefore, empowerment and capacity building of local
NGOs and actors working in the field is important to
overcome these challenges. Almost all of the health data-
sets explored in this study were developed in a top-down
manner, with minimal power of local actors beyond
data collection. Most of the health information regard-
ing Syrians focuses on Syrian refugee populations, with
a limited information on the paralyzed health sector
and the remaining resident population including inter-
nal displaced persons in NWS [26—29]. There is a need
to include, empower, and build capacity and engagement
of local actors in the process of data collection, manage-
ment, analysis, and publication. Collection and man-
agement of data systems in humanitarian response in
conflict settings and post conflict is proven to be more
effective when local NGOs and health actors are involved
with a large level of authority and leadership [16, 31, 34,
39, 41, 55]. Examples from Lebanon (E-Sahha platform),
Palestine (DHIS-2 platform), Afghanistan (Aga-Khan,
and IPath) proves the efficacy of adopting an ecological
local community approach towards HIS systems develop-
ment and management. [16, 30, 34, 38, 39, 41, 49] A par-
ticipatory approach to health information collection and
management also aligns with the recent global momen-
tum to move away from short hierarchal health projects
in conflict towards long-term, development-oriented,
and locally engaged health systems with coordination
with external actors [33, 38].

Limitations

One of the main limitations is perhaps that the find-
ings may not be generalizable outside the NWS context,
although a follow-up comparative study focusing on
other areas in Syria would enable broader interpretations
towards harmonisation of health information system
in all of Syria [56]. Another limitation is that the study
took place before the February 2023 earthquake that has
had drastic consequences on the health system in NWS
with all development activities being halted in favour of
humanitarian support. However, this does not jeopard-
ise the key results and findings of the study but rather
highlight the need for more attention towards robust and
sustainable solutions for improved health information
systems in conflict and fragile settings. [12, 15, 36, 40,
43-48, 50, 51, 53-55, 57, 58].
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Conclusions and recommendations

Reliable and aggregate health information to support
evidence-based policy and research to the health crisis in
NWS is limited, despite some improvements made over
the past decade. The conflict restricted and challenged
efforts to establish a concentrated and harmonized HIS
in NWS due to displacement, security concerns, frag-
mentation of leadership and responsible authorities, high
levels of uncertainty, and political and physical barriers
to aid delivery. The UN attempted to overcome some of
these challenges and established systems such as EWARN
and HeRAMS to act as a common data collection system
in NWS. However, most of these systems are directed
towards advocacy and funding efforts and are man-
aged by external experts with little participation of local
NGOs or Syrian experts at the leadership or development
levels. This paper revealed several data collection and
management challenges in the NWS context including
duplication of cases and key activities, lack of leadership,
poor coordination, limited information and data sharing,
restricted and limited NGOs capacity, and continuous
displacement in NWS. Findings of this paper raises key
recommendations for HIS in NWS: The need for partici-
patory approach and empowerment of local actors and
local NGOs; Corporation between local and international
and increase accessibility; and a central domain for plan-
ning and organization and harmonization of the process.
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