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The United Nations Relief and Works Agency for Palestine Refugees in the Near East (UNRWA) represents one of
the most complex and long-standing humanitarian operations in modern history. Established in 1949, UNRWA
provides essential services including education, health care, relief, and social services to millions of Palestine
refugees across five fields of operation: Jordan, Lebanon, Syria, the West Bank, and the Gaza Strip. At the heart of
its healthcare infrastructure lies a robust clinical laboratory system, which serves as the diagnostic backbone for
millions of patients. This article provides a comprehensive technical breakdown of UNRWA's laboratory services,
the implementation of the Family Health Team (FHT) model, and the clinical guidelines that ensure diagnostic
accuracy and patient health outcomes in challenging environments.

The Strategic Role of UNRWA Laboratory Services

Laboratory services are not merely auxiliary functions within the UNRWA Department of Health; they are primary
drivers of clinical decision-making. These services are essential for the screening, diagnosis, and management of
both communicable and non-communicable diseases (NCDs). In the context of the refugee crisis, where population
density and resource constraints often exacerbate health risks, the accuracy of laboratory data is paramount.

The laboratory service framework is managed by Field Laboratory Services Officerswho oversee the technical
guidance, administration, and monitoring of laboratory staff. This hierarchical structure ensures that diagnostic
procedures remain consistent across hundreds of primary health care (PHC) facilities. The primary objective is to
maintain a high standard of care that aligns with World Health Organization (WHO) guidelines while adapting to the
unigue socio-economic landscape of the refugee communities.

Core Laboratory Disciplines and Technical Scope

UNRWA health facilities operate with a wide range of diagnostic capabilities. These are categorized into several
core disciplines, each requiring specific technical competencies and equipment:

¢ Hematology: Primarily focused on Complete Blood Counts (CBC), hemoglobin (Hb) estimation, and the
diagnosis of various forms of anemia, which is a significant public health concern among refugees.

¢ Biochemistry: Essential for monitoring NCDs such as diabetes and hypertension. This includes testing for
blood glucose, HbAlc, lipid profiles, and renal/liver function tests.

« Serology: Used for the detection of antibodies and antigens, vital for screening infectious diseases such as
hepatitis, HIV, and syphilis.

< Bacteriology: Involves the identification of bacterial pathogens through culture and sensitivity testing, though
more advanced cases are often referred to specialized field labs.

¢ Routine Parasitology and Urinalysis: Basic but critical screening for intestinal parasites and urinary tract
infections, which are common in environments with compromised sanitation.

Technical Breakdown: The Family Health Team (FHT) Approach

The Family Health Team (FHT) model, introduced by UNRWA in 2011, revolutionized how laboratory services



interact with patients. Before the FHT, healthcare delivery was often fragmented and focused on specific diseases
rather than the individual. The FHT model shifts this paradigm toward a person-centered, holistic approach.

Integration of Laboratory Data into FHT Workflows

In the FHT model, the laboratory is no longer a siloed department. Instead, it is integrated into a multi-disciplinary
team consisting of doctors, nurses, and pharmacists. This integration relies on the e-Health system, UNRWA'’s
proprietary electronic medical record platform. The technical workflow follows a precise sequence:

1. Consultation: The clinician identifies the need for diagnostic testing based on clinical symptoms.

2. Order Entry: The request is entered into the e-Health system, instantly appearing on the laboratory's
dashboard.

3. Sample Collection: Laboratory technologists collect specimens following strict standardized operating
procedures (SOPs).

4. Analysis: Automated or semi-automated analyzers process the samples, with results verified by the
technologist.

5. Electronic Reporting: Validated results are uploaded to the e-Health system, allowing the clinician to review
them in real-time during the patient’s follow-up visit.

Comparison of Traditional Care vs. Family Health Team Model



Feature

Focus

Data
Management

Lab Coordination

Follow-up

Adherence to Clinical Guidelines: The Anaemia Case Study

Traditional
Care Model

Disease-
oriented
(Fragmented)

Paper-based or
partial digital

Manual referral/
Result collection

Reactive
(Patient returns
if unwell)

Family Health
Team (FHT)
Model

Person-centered Provider
(Holistic) Relationship

Fully integrated
e-Health records

Real-time digital
integration

Proactive
(System-driven
reminders)

Patient sees any
available doctor

Patient is
assigned to a
specific team

One of the most critical applications of UNRWA's laboratory services is the management of micronutrient

deficiencies, particularly iron-deficiency anaemia. UNRWA maintains strict prevention and treatment guidelines
that laboratory staff must adhere to. A 2022 study by Y. Harada and colleagues highlighted the importance of these
guidelines in maintaining health standards among refugee populations.

Technical Parameters for Anaemia Diagnosis

The laboratory protocol for anaemia involves a multi-faceted approach beyond a simple hemoglobin check. The
following table illustrates the technical parameters monitored:



Parameter Abbreviation Clinical Significance in UNRWA

Settings

Hemaoglobin Hb Primary indicator of oxygen-carrying
capacity.

Mean Corpuscular Volume MCV Differentiates between microcytic
(iron deficiency) and macrocytic
anaemia.

Ferritin - Measures iron stores; critical for

differentiating iron deficiency from
chronic disease.

Red Cell Distribution Width RDW Helps in identifying early stages of
nutritional deficiencies.

Technical adherence is measured by the frequency and timing of these tests. For instance, the UNRWA guidelines
mandate specific testing intervals for pregnant women and children under two years of age. Failure to adhere to
these protocols can lead to suboptimal health outcomes, making the Field Laboratory Services Officer's
monitoring role vital.

The Laboratory Technologist: Roles and Responsibilities

A Medical Laboratory Technologist at UNRWA is a highly trained professional responsible for the full spectrum of
diagnostic services. Their role extends beyond simple testing to include quality management and technical
troubleshooting.

Standard Operating Procedures (SOPs) and Quality Control

Every technologist must follow a strict set of SOPs to ensure the validity and reliability of results. This includes:

¢ Pre-analytical Phase: Ensuring correct patient identification, proper sample collection techniques, and timely
transport.

¢ Analytical Phase: Daily calibration of analyzers, running Internal Quality Control (IQC) samples, and
participating in External Quality Assurance Schemes (EQAS).

¢ Post-analytical Phase: Result validation, critical value reporting, and maintaining meticulous digital records.

The technical mathematical model for quality control often involves Westgard Rules, which are used to determine
whether an analytical run is in control or needs to be rejected. For example, a 1-3s rule violation (one result
exceeding three standard deviations from the mean) triggers an immediate investigation into reagent stability or
equipment calibration.

UNRWA Education 2030 and Technical Knowledge Contribution

The UNRWA Education 2030: Baseline Report released in 2024 underscores the intersection between health
and education. The report notes that healthy children are better learners. Therefore, the laboratory's role in
screening for nutritional deficiencies and infectious diseases directly supports the agency's educational goals under
Sustainable Development Goal 4 (SDG4).

By sharing technical successes and challenges, UNRWA contributes to the global body of knowledge regarding
healthcare delivery in protracted crisis zones. This includes data on disease trends, antimicrobial resistance



patterns, and the effectiveness of the FHT model in diverse settings.

Operational Challenges and Strategic Mitigation

Operating a clinical laboratory network in areas like Gaza or Syria involves significant logistical and technical
hurdles. These challenges require innovative solutions and resilient planning.

Common Challenges and Solutions

1. Supply Chain Disruptions: Blockades or conflict can prevent reagents from reaching clinics. Solution:
Maintaining a 3-6 month buffer stock and utilizing centralized procurement.

2. Power Instability: Fluctuating electricity can damage sensitive analyzers. Solution: Installing Uninterruptible
Power Supplies (UPS) and solar energy systems in key installations.

3. Disinformation and Scrutiny: As noted in recent reports, UNRWA faces significant disinformation campaigns.
Solution: Maintaining transparent, data-driven reporting and adhering to strict UN neutrality principles.

Future Directions: Digital Transformation and Point-of-Care Testing (POCT)

Looking toward 2030, UNRWA is exploring the expansion of Point-of-Care Testing (POCT). POCT allows for
immediate diagnostic results at the patient's bedside or during a consultation, further shortening the clinical
decision loop. While POCT offers speed, the technical challenge lies in ensuring these devices are as accurate as
centralized laboratory analyzers and that their data is automatically synced with the e-Health system.

The integration of Artificial Intelligence (Al) in diagnostic imaging and laboratory data analysis also holds promise
for the future. By analyzing large datasets of laboratory results, Al could help identify emerging disease clusters or
predict which patients are at the highest risk of developing complications from chronic conditions.

Synthesizing the Technical Impact

The technical infrastructure of UNRWA'’s laboratory services is a testament to the agency's resilience and
commitment to high-quality healthcare. By combining advanced diagnostic technology with a person-centered
Family Health Team model, UNRWA ensures that Palestine refugees receive care that is not only accessible but
also scientifically rigorous. The adherence to international clinical guidelines, the meticulous management of
laboratory workflows, and the dedication of professional technologists form a lifeline for millions.

As global health challenges evolve, the foundation laid by UNRWA's Department of Health—centered on technical
excellence, data integrity, and patient dignity—will remain essential. The agency’s ability to provide stable, reliable
laboratory services in some of the world's most unstable environments serves as a global benchmark for
humanitarian health operations. Through continued investment in technology, staff training, and quality
management, UNRWA will continue to meet the diagnostic needs of the communities it serves, ensuring that no
refugee is left behind in the pursuit of health and well-being.
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