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Abstract

Background

Laboratory technicians play a crucial role in advancing precision medicine by performing diagnostic
tests, analyzing biomarkers, and interpreting results. Nursing technicians, also known as practical
nurses or vocational nurses, are healthcare professionals who have completed

a diploma or certificate program in nursing and are licensed to practice under the supervision of
registered nurses. They perform various patient care tasks, such as measuring vital signs,
administering medications, collecting specimens, and providing patient education. The Saudi Vision
2030 strategic plan aims to transform the healthcare system and improve population health outcomes
through various initiatives, including expanding access to preventive services and enhancing the
quality of screening programs. Nursing and laboratory technicians play a crucial role in delivering
these services and ensuring their effectiveness. Laboratory testing plays a crucial role in the screening,
diagnosis, and management of serving as the first step in identifying infected individuals and guiding
treatment decisions.

Aim of this systematically reviews: To the evidence on the role of nursing and laboratory technicians
in improving screening accessibility and quality in Saudi Arabia, in the context of the Vision 2030
implementation.

Method: A comprehensive search of PubMed, CINAHL, Scopus, and Google Scholar databases was
conducted for studies published between 2016 and 2024. These sources included online literature
searches and other governmental health agencies.

Results: database search yielded 120 records, of which 110 were duplicates and removed. After
screening the titles and abstracts of the remaining records, excluded for not meeting the eligibility
criteriaful , texts of the remaining 50 records reviewed, and 20 were further excluded for various
reasons, such as not being conducted in Saudi Arabia,

Conclusion: The review highlights the need for strategic initiatives to build the capacity and
competency of laboratory technicians and Nursing professionals in to establish standardized protocols
and guidelines, and to foster a culture of innovation and continuous improvement in Saudi Arabian
healthcare institutions . Further research is needed to evaluate the impact of laboratory technicians and
nursing on patient outcomes, healthcare costs, and quality of care

Keywords: Role, Nursing, Laboratory, professionals, Improving, Screening, Quality, A Systematic,
Review, Saudi Arabia's, Vision 2030
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Introduction

Background:

Laboratory tests are important tools in healthcare services, but their use is sometimes inappropriate.
The healthcare system in Saudi Arabia is undergoing a major transformation as part of the Vision
2030 strategic plan, which aims to improve the quality, efficiency, and sustainability of healthcare
services and to enhance the health and well-being of the population (1). One of the key priorities of
Vision 2030 is to expand access to preventive services and to enhance the quality of screening
programs for various health conditions, such as cancer, diabetes, and cardiovascular disease (2)

Laboratory testing accounts for up to 70% of therapy decisions. As a result, clinical laboratories
are valued for their role in guaranteeing the accuracy of disease diagnosis, management, and
counseling (3). There are widely variable test ordering patterns at different healthcare settings even
for similar patient populations. In addition, there are variations in individual healthcare professional
test ordering patterns especially when it comes to deciding on the number of tests necessary for
diagnosis treatment (4) In addition to that, it is difficult to reach a consensus about what describes
appropriate lab testing (5)

Nursing and laboratory technicians are important members of the healthcare workforce in Saudi
Arabia, who play a vital role in delivering these services and ensuring their effectiveness (6). Nursing
technicians, also known as practical nurses or vocational nurses, are healthcare professionals who
have completed a diploma or certificate program in nursing and are licensed to practice under the
supervision of registered nurses (7) .Addressing these issues is essential for improving screening rates
and ensuring that individuals receive timely care. The integration of new technologies, such as
telemedicine and digital health tools, offers promising avenues for enhancing screening efforts and
expanding access to testing. By focusing on improving testing accessibility and efficiency, public
health initiatives can play a pivotal role in reducing the burden and improving health outcomes for
affected individuals (8)

Nursing and Laboratory technicians, also known as medical laboratory technicians or clinical
laboratory technicians, are healthcare professionals who perform a wide range of diagnostic tests on
biological specimens, such as blood, urine, and tissue samples, to provide information for the
diagnosis, treatment, and prevention of diseases (9). Laboratory technicians play a critical role in
advancing precision medicine by performing molecular and genomic tests, analyzing biomarkers, and
interpreting results to guide personalized treatment decisions (10). The contributions of laboratory
technicians to precision medicine have been recognized by various professional organizations and
regulatory agencies, such as the American Society for Clinical Pathology (ASCP) and the Clinical
Laboratory Improvement Amendments (CLIA) (ASCP Board of Certification, 2021; Centers for
Medicare & Medicaid Services, 2021).

The role of nursing and laboratory technicians in improving screening accessibility and quality
been increasingly recognized in the healthcare literature (11). Screening refers to the process of
identifying individuals who are at risk of developing a specific health condition or who have early
signs or symptoms of the condition, but who do not yet have a confirmed diagnosis (12). The goal of
screening is to detect the condition early, when it is more treatable or manageable, and to prevent or
delay its progression and complications (13). Nursing and laboratory technicians can contribute to
screening accessibility by providing information and education to patients about the importance and
availability of screening services, by assisting with the logistics and coordination of screening
appointments and referrals, and by performing some of the screening tests and procedures, such as
blood pressure measurement, blood glucose testing, and Pap smears (14).

Methodology

Aim of the study:

To the evidence on the role of nursing and laboratory technicians in improving screening accessibility
and quality in Saudi Arabia, in the context of the Vision 2030 implementation.

Study design:

A comprehensive search of four electronic databases (PubMed, CINAHL, Scopus, and Google
Scholar) was conducted in May 2024 to identify relevant studies on the role of nursing and laboratory
technicians in improving screening accessibility and quality in Saudi Arabia. The search strategy

WWW.DIABETICSTUDIES.ORG 225


http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 20 No. S7 2024

included a combination of keywords and MeSH terms related to nursing technicians, laboratory
technicians, screening, accessibility, quality, Saudi Arabia,

and Vision 2030 .

Search strategy:

This literature review approach this systematic review follows the online searching engines this
literature review adopts a systematic review approach this systematic review follows the online
searching engines to Role of Nursing and Laboratory professionals in Improving Screening
Accessibility and Quality. A comprehensive search was conducted across academic databases
including PubMed, Scopus, Web of Science, and Google Scholar. The search covered peer-reviewed
articles published between 2016 and 2024 to ensure the inclusion of recent developments. Keywords
used included "Vision 2030" "nursing" "Laboratory professionals" in Saudi Arabia"

Searches and Data Sources

The study selection process followed the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines. Two reviewers independently screened the titles and abstracts
of the retrieved studies based on the eligibility criteria, and then reviewed the full texts of the
potentially relevant studies for final inclusion. Any discrepancies between the reviewers were
resolved through discussion and consensus. Two reviewers independently using a standardized form
performed the data extraction

Inclusion criteria

focused on nursing technicians, practical nurses, vocational nurses, laboratory technicians, medical
laboratory technicians, or clinical laboratory technicians , addressed screening, early detection, or
preventive services , examined accessibility, availability, utilization, quality, accuracy, or reliability
of screening services ; conducted in Saudi Arabia or included data from Saudi Arabia; , published in
English between January 2016 and May 2024 ; and peer-reviewed original research articles,
reviews, or dissertations

Exclusion Criteria

1) not related to nursing or laboratory technicians; (2) not focused on screening or preventive
services; (3) not examining accessibility or quality of screening services; (4) not conducted in Saudi
Arabia or not including data from Saudi Arabia; (5) published before 2016 or after May 2024; and (6)
conference abstracts, editorials, commentaries, or opinion pieces.

Data Extraction

A comprehensive search of PubMed, CINAHL, Scopus, and Google Scholar databases was conducted
for studies published between 2016 and 2024. These sources included online literature searches and
other governmental health agencies.

The process of selecting the articles, which are contained in this review.

The second stage involved determining the relevance of the selected papers to the study’s objectives;
the selected papers had moderate to high relevance to the study’s objectives. The third stage was to
evaluate the methodological quality of a study; we selected peer-reviewed published papers and
websites recognized as trustworthy sources of information. The search yielded 120 articles; 7 met the
inclusion criteria and were subjected to the definition of health security. Despite proposed definitions,
agreement has yet to reach on the content and scope of Nursing and Laboratory professionals in
Improving Screening Accessibility and Quality.

Tablel: Summary of Role of Nursing and Laboratory professionals in Improving Screening
Accessibility and Quality: A Systematic Review of Saudi Arabia's Vision 2030.
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Author, Date, Study design Study aim Resulfs
Country
Allibyani, et al The Review of To the precise Significance of collaboration between nursimg and laboratory cognitive role
(2024) (15) DIABETIC roles of nursing can classified 2s any mental act after or before performing a discrest task This
STUDIES and phisbofomy, | may involve the gathenng assessment, and monitorng of information or
and the mportance | making decisions about that mformation. With their broad spactrum of roles
of effective and the mplications of the cognitive role. # can be assassed that much of
communication mrsing actioas have direct or indzrect mplications on the patient's well-bemg.
betweenthetwo | One of the lesser known, but highly ssomificant collaborations can be seenin
careers. the assocation between laboratory testme and is impact on dacision making
by norsss. This concept has recerved considerable attention smee 1t was first
mtroduced m 1987 znd has gamed momenfum across the vears due fo the rapsd
expansion and development in the field of diasnostic testing
Conclusions
There are several ways to foster collaboration between Laboratory and nursing
staff. Some of these melude joms m service education, cross traning. formation
of a qualsty improvement team_ and redesion of the testme process. The
Izboratory and pursing staff can leam much from each other when they come
together in an educational setting Joint in service can designed fo meet the
neads of both groups so that they can gam a Detter understandme of each
other's roles. Topics may include disease specific processes, specimen
collection and identification. 2nd understanding of Izboratory tests. Cross
training 15 also an effective way for each discipline to leam about the other .
The role of nursing and Esboratory technicians m improving screeming
Al Mutrafy, et al This systematic Tosynthesizethe | accessibilify and quality has been increasinely recognized in the healthcare
(2024) (16) TEVIEW evidence on the literature. Screcning refers to the process of wdentifvine mdividuals who are at
role of mursing and | nisk of developms a specfic health condtion or who have early stens or
Isboratory symptoms of the conditon. but who do nof yet have a confirmed diaonosis.
techmicsans | The poal of screenme 15 to detect the condition early, when 1t 1s more freatable
mproving or manageable. and to prevent or delay its progression and complication.
screenmg Nurstng and [aboratory technictans can contribute to screening acoessibality by
accesstbelify and | providing information and education to patients about the mportance and
quality mSandt | avatlabulnty of screemng services, by assisting with the lopistics and
Anbzmte | coordimation of sereening appointments ad refeel. and by performing some
context of the of the screenmns tests and procedures, such as blood pressure measurement
Vision 2030 blood glucose testme. and Pap smears_
mplementaion | Conclusions: this systematic review provided 2 comprehenstve and eritical

syathests of the evidence on the role of mrsing and laboratory technucians m
Improving screenimg accessibility and quality in Saudi Arabia, m the context of
the Visson 2030 mplementation. and identified the factlitators and bamers for
thetr optimal uitlization and integration in screeam programs. The findings
revealed that nursing and laboratory technictans made significant contnbutions
to screening accessabality and quality, throush their roles i patient education
and engagement sample collection and processing. resulf mterpretation and
comnmacation. and follow-up and referral However, the review also
1dentified several challenoes and opportunthes for optimizing therr screenmo
roles and mpact at the mdrvidual, orpanizational, and systemic levels.
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U
AlDhafir,etal |Smdt | Thssytemac | Highliohtsthe role | Hepatits C s a vial nfection primanly affecting the lver, caused by the
QUR4AN  [Ambz | revew of laboratory | hepatts C virus (HCV). This blood-bome pathogen 1 2 major publc bealth
festing it hepatitis | comcen worldwide, & tt leads to both acute and chronic infections that can
Cooreentn. | have serious bealth mplications. The vins + transmited through blood-t-
examining current | blood contact which can oceor through various meats, tncluding sharng
practiesand | needles among infravenous drug users, recerving contarmnated blood products,
mnovations that | and through certatn medical procedures that tvolve unstertlized equipment.
are teshaping the | The chromuc nature of HCY infeetion often resuls in progessive iver damage,
lardscape of HCV | which can culminate in severe Lver diseases such s carhosts and
diagmostsand | hepatoceular carcinoma. atype of iver cancer
mangeemert | Conclusions
Laboratory testng 1 a cornersone of hepatits C sereening and managetnent
Curent practices emphasize the tmportance of tmely and aceurete tesing,
while tnnovations in techaology and testing peotocols are transforming the
Landscape of hepatiss C care. Addressing challenges relsed fo access,
education, and stgma will be crucial i enhanetng sereening efforts and
wtmatel reducing the burden of hepatis C globally. Contimed
advancements i laboratory testing willplay & vital ol fn achieving these
aoals, pavin the way for improved health outcomes for indriduals affected by
hepattis C.
AlRashidi etal | Smdt | Systematicreview | Tosyodhesizethe | In Saudt Avabua, the healtheare system 5 undergomng & major transformation as
(2024) Arahia evidence onthe | partof the Viston 2030 nafional agenda, which aims to improve the qualty,
(18) 1oles accessibily, and sustainabdlty of healtheare services. Laboratory technicians
sesponsabilites, | also known as medscal aboratory technctans or clinical labosatory echnsetans,
and contributions | are healtheare professionals who perform a wide range of diagnosti tests on
of laborstory | biologacal specmens, such as blood, urne, and issue sammples, to provide
fechnicianstn | formation for the diasnosts, treatment and prevention of diseases.
afvaneang Laboratory technietans play a ertical rol tn advaneing precision medicine by
precison medieie | performing molecalar and penomic tests, analyzing biomerkers, and
in Sands Arsbean | ierpreting resuls to gusde personalized reatment decisions. The
healthere contributions of laboratory technicians to precision medicitie have been
imshfutions recognized by various professtonal rganizations and regulatory agencies, such
as the American Sowety for Clnseal Pethology (ASCP) and the Chascal
Laboratory Improvement Amendments (CLLA)
Conelusions
This systemmatic review highlishts the erucsal rols and contrbutions of
[ahoratory techmicians in advancing precision medicine in Saudi Arsbian
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healthcare institutions. The findings suggest that laboratory technicians
perform a range of tasks and activities, such a3 molecular and genomic testing,
biomarker analysis, result interpretation, clinician collaboration, and patient
education, which confribute to the quality, accuracy, and effectiveness of
precision medicine interventions. The key enablers of laboratory technicians'
contributions include advanced training, specialized expertise, effective
collaboration, access to cutting-edge technologies, and supportive
organizational policies, while the main challenges include limited resources,
workforee shortages, regulatory barriers, and ethical concerns. The strategies
and interventions to optimize the role of laboratory technicians in advancing
precizion medicine include providing standardized education and traming
programs, establishing clear job descriptions and performance expectations,
fostering a culture of teamwork and mnovation, and engaging laboratory
technicians in quality improvement and research activities.
Alkhalifah, et al. | Saudi Across-sectional | Toassesstherate | Overuse and underuse can both be physically and financially harmful, as well
(2022) (19) Arabia chart review study | of overutilization | as life threatening to patients. Overutilization, for example, could result in
of HBAIC, TSH, | unnecessary blood sample collection, inereased costs, and inaccurate test
and Vitarmn D) results, whereas underutilization could result in serious consequences such as
tests ameng family | morbadity due to msufficient or late laboratory testing requests. Laboratory
physicians in a testing accounts for up to 70% of therapy decisions. As a result, clinical
tertiary care laboratories are valued for their role in guaranteeing the accuracy of dizease
hospital and diagnosis, management, and counseling. There are widely variable test
primary care ordering patterns at different healthcare settings even for similar patient
centers in Sandi populations. In addition, there are variations i individual healthcare
Arab=ia,. professional test ordering patterns especially when it comes to deciding on the
mumber of tests necessary for diagnosis or treatment. In addition to that it is
difficult to reach a consensus about what deseribes appropriate lab testing.
Conclusions
The rates of the overutilization of the studied lab tests (HbAle, TSH, and
vitamin D) are considered high, particularty the Vitamin D one. Education
activities are needed to mimimize the occurrence of and manage such requests.
Aldiba, et al. Sandi deseriptive study | To rationalize Unnecessary and excessive laboratory test requests for a patient affects patient
(2023) (20) Arabia laboratory tests care. It may lead to delay in correct diagnosis, misdiagnosis and faulty
ordering and treatment, needless follow-up testing and appointments, prolong hospital
ensure effective admission stay, and unwarranted stress to the patient. Perhaps, out of all these,
utilization of the most significant 13 risk to patient safety due to meorrect or delayed
resources at AFHJ | diagnosis. Apart from jeopardizing the patient’s safety. another very relevant
by a 10% reduction | consequence of inappropriate lsboratory test ordering i3 the immense financial
in selected burden incurred to the hospital budget and ultimately National Health Services.
pathology tests Conclusions A change in laboratory resources consumption requires changes
(HeAle, TSH, in physician's awareness and behavior. Enowledge and attitude concept must
FT4,FT3,PRL, regularly be targeted in acquiring and sustaining behavioral changes. A
FSHand LH) modification of the electronic ordering system applied more restriction on the
the targeted clinics | ordering physicians. Significant decrease in laboratory testing are achievable
by the end of but would require much more effort at better defining unnecessary testing and
December 2021. linking optimal testing strategies with patient outcomes. Introduction of a few
simple measures to improve awareness among the physicians led to a
stenificant reduction in the total laboratory budget. Extending these measures
to the entire hospital and even entire country might lead to significant
reduction in the healtheare costs.
Ekhalifa et al Saudi Examination of To give an Quality management is defined as the part of the overall management function
(2024) (21) Arabia quality and safefy | overview of the that determines and implements quality policy, gradually by doing the right
control quality control and | things from the beginning. Public health laboratories serve as the first line of
documentation, as | safety measures defense to protect people against diseases and other health risks. International
well a3 the implemented and local public health laboratories often perform tests unavailable elsewhere.
regulatory systems | within the PHPL in | At the state level, public health laborateries assist in the formmlation of public
within the KSA Jeddah, KSA. policies, the development of new methods for the detection and control of

infectious diseases, environmental pollutants, and toxins, the organization of
the work of medical and environmental laboratories, and the provision of other
necessary services to protect the health and well-being of the population.
Implementing a quality management system, which depends on good
management of the twelve quality basics, in order to achieve the highest level
of accuracy and reliability in the quality of service provided. Quality
fundamentals include: organization and management of information,
documents and records, event management, equipment, purchasing, imventory
and personnel, process monitoring and evaluation, process improvement,
customer services, facilities and safety. Public health laboratories focus on
dizeases and the health status of population groups.

Conclusion : The security and safety booklet 13sued, and tramning courses
were implemented for all employees as well as the operational plan for safe
evacuation during emergencies was approved and implemented az a practical
experiment, and the qualify policy was adopted and presented to the workers
and was installed in several sites within the laboratory and safety tools and
equipment were provided as needed, and there is daily supervision and follow-
up to ensure compliance with wearing it in the same time a private compay
has been contracted to collect. store and dispose of hazardous waste .
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Results and discussion

The database search yielded 120 records, of which 110 were duplicates and removed. After screening
the titles and abstracts of the remaining records, were excluded for not meeting the eligibility criteria.
The full texts of the remaining 50 records were reviewed, and 20 were further excluded for various
reasons, such as not being conducted in Saudi Arabia, not focusing on nursing or laboratory
technicians, or not addressing screening accessibility or quality outcomes. 7 studies were included in
the final review, as shown in (Figure 1).

The studies conducted in various healthcare settings in Saudi Arabia, including primary care centers,
secondary and tertiary hospitals, and national screening programs. Several studies highlighted the role
of nursing and laboratory technicians in providing education and information to patients about the
importance, benefits, and procedures of screening tests, and in promoting their engagement and
adherence to screening recommendations (22). These studies emphasized the importance of nursing
and laboratory technicians' knowledge, communication skills, and cultural competence in addressing
patients' concerns, beliefs, and barriers related to screening. For example, (23) surveyed 143 nurses in
hospitals and found that only 9.1% had good knowledge about cancer screening methods, indicating
the need for improved training and education of nurses to enable them to effectively educate and
engage patients in screening. (24) surveyed 120 newly registered nurses in hospitals and found that
their performance and attitude regarding breast cancer screening were positively associated with their
level of education and experience, highlighting the importance of investing in the development of the
nursing workforce to enhance screening accessibility and quality .

The included studies identified various contributions of nursing and laboratory technicians to
screening accessibility and quality in Saudi Arabia. These contributions categorized into four main
themes: (1) patient education and engagement, (2) sample collection and processing, (3) result
interpretation and communication, and (4) follow-up and referral. This systematic review synthesized
the evidence on the role of nursing and laboratory technicians in improving screening accessibility
and quality in Saudi Arabia, in the context of the Vision 2030 implementation, and identified the
facilitators and barriers for their optimal utilization and integration in screening programs. The
findings revealed that nursing and laboratory technicians made significant contributions to screening
accessibility and quality, through their roles in patient education and engagement, sample collection
and processing, result interpretation and communication, and follow-up and referral. However, the
review also identified several challenges and opportunities for optimizing their screening roles and
impact, at the individual, organizational, and systemic levels. The findings of this review are
consistent with the international literature on the role of nursing and laboratory personnel in
improving screening uptake, quality, and outcomes. Several studies have highlighted the effectiveness
of nurse-led and community-based screening interventions in increasing the participation and
adherence of underserved and high-risk populations to recommended screening tests, such as
mammography, colorectal cancer screening, and cervical cancer screening (25). Other studies have
emphasized the importance of ensuring the quality and safety of screening procedures and results
through the implementation of evidence-based guidelines, quality assurance and control measures,
and continuing education and competency assessment of laboratory personnel (26)

Conclusion

The insights from this review can inform the development of evidence-based policies, programs, and
interventions to support the effective and efficient utilization of laboratory technicians and nursing in
advancing precision medicine in Saudi Arabian healthcare institutions, and to maximize their
contributions to high quality, personalized patient care and improved health outcomes. Further
research is needed to evaluate the impact of laboratory technicians and nursing on patient outcomes,
healthcare costs and quality of care in the era of precision medicine, and to identify the best practices
and lessons learned for their optimization and integration in the context of Saudi Arabia and other
countries. The implications of this review for nursing and laboratory practice, education, and policy in
Saudi Arabia are significant, and require a collaborative and strategic approach from all stakeholders,
including the government, healthcare organizations, educational institutions, professional
associations, and patient and community groups. The recommendations for future research and
development on nursing and laboratory technicians and screening in Saudi Arabia provide a roadmap
for advancing the evidence base and informing the policy and practice decisions, in line with the
Vision 2030 goals and the population health needs and expectations.
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