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:ABSTRACT
1

‘Introduction: In recent years, the adoption of electronic referral systems has
‘accelerated worldwide, driven by advances in information technology and
: communication infrastructure. This study aims to conduct a comprehensive
i review of the diverse dimensions of electronic referral systems across different
i countries.

iMethods: This review was conducted using the Arksey and O'Malley
i framework. We gathered information without time limitations by searching for
i relevant keywords in databases such as PubMed, Scopus, Web of Science, SID,
'Maglran, and Google Scholar search engine. Manual searches were also
Iperformed in selected journals. Endnote X8 software was used for data
!management. Analysis was conducted through manual thematic analysis.
'Results: From a total of 4,372 articles and reports, finally, 20 articles were
tincluded in this review. The findings were organized into eight primary
!'domains encompassing 51 subcategories. These domains included economic
laspects, service quality improvement, enhancement of referral quantity,
!fimproved access, increased satisfaction among healthcare providers and
!recipients, barriers and challenges, the referral process, and facilitators.
!Conclusion: The implementation of electronic referral systems has led to
!positive outcomes, including improved economic efficiency, enhanced
!quantity and quality of referrals, higher satisfaction levels among healthcare
!providers and recipients, improved access to care, and streamlined referral
! processes. Middle-low incomes countries have the opportunity to design and
fimplement electronic referral systems tailored to their specific conditions and
! capabilities.
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Extended Abstract

'Introduction

Health-centered development is pivotal for
societal advancement across social,
economic, political, and cultural spheres. It
significantly contributes to population well-
being, enabling active participation in
economic and social activities.[1-3]
Essential strategies for achieving health-
centered development include primary
healthcare and service level
stratification.[4-7]  Primary healthcare
models typically incorporate healthcare
teams centered on family physicians,
employing stratified referral systems. This
strategy seeks to foster a more equitable and
efficient healthcare system, a practice
embraced by numerous countries. [8-10]
Family physicians act as the initial point of
contact within healthcare systems, playing
a key role in the execution of major health
policies, as globally acknowledged by the
World Health Organization (WHO).[11-14]
The primary goal of family physician
programs is to deliver stratified healthcare
services through a referral system. Patients
first receive care from primary level
healthcare teams and family physicians.
When higher-level care is necessary, family
physicians facilitate the patient's referral to
specialized services, thus constituting the
healthcare referral system. [15-17] In recent
years, developed nations have shifted
towards electronic referral  systems,
harnessing advancements in information
technology and communication
infrastructure to reduce costs and enhance
referral efficiency and documentation, as
evidenced by studies from Spain and
Finland. [18-21] Iran and other developing
countries have also integrated electronic
referral systems within their family
physician programs, aiming to improve the
referral process efficiency.[22] Considering
the complex challenges of electronic
referral  systems, including economic
considerations, effects on referral quantity

and quality, and implementation barriers,
detailed examination of experiences from
various countries is crucial. This review
endeavors to thoroughly explore the
multiple dimensions of electronic referral
systems worldwide, supporting informed

decision-making,  resource  allocation
optimization, and an enhanced
comprehension of impacts of these systems.

'Methods

The study employed the Arksey and
O'Malley framework. Additionally, the
study design incorporated the PRISMA
flowchart for scoping reviews, published in
2018, to define the study scope. [23]

Step one: Research question identification
The primary research question is articulated
as: "What variations exist in experiences
and evidence from different countries
concerning the various aspects of electronic
referral systems?"

Inclusion and exclusion criteria:All studies
related to various aspects of electronic
referrals, published in Persian and English
languages, were included without any time
constraints. Articles that were unrelated,
mentioned routine referral  systems,
pertained to referrals outside healthcare
systems, or dealt with referrals between
hospitals or specialized centers were
excluded.

Step two: Identification of relevant studies
Data were sourced from a variety of
databases, such as PubMed, Scopus, Web
of Science, SID, Maglran, and Google
Scholar search engine (Appendix 1). We
utilized a mix of keywords and phrases,

encompassing  terms  like  "family
medicine,” "physician,” "referrals,”
"electronic referrals,” "e-Health,"

"healthcare,” "cost analysis," "quality,” and
"access." Additional methods included
manual searches in reputable journals,
examination of existing studies, review of
article citations via Google Scholar, and
international organizations' websites.
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Step three: Selection/screening of studies
Selected articles underwent a
comprehensive review, and essential
information was extracted using a
specifically designed data extraction form.
EndNote X8 facilitated the organization of
titles and abstracts, the identification of
duplicates, and the management of
references. Initially, articles were screened
based on their titles. Subsequently, their
abstracts were reviewed. Conflicting cases
were resolved through consultation with the
research team.

Step four: Data categorization/ classification
Data extraction was conducted manually,
employing a thematic analysis approach.
The data extracted included details about
the authors and the year of publication, the
country of study, the study objectives, the
participants, the primary findings, and the
conclusions. The data were independently
coded and categorized by two researchers.
The PRISMA flowchart was used to report
the outcomes of the selection and screening
processes.

Step five: Summarization, synthesis, and
result reporting

Data from the articles were analyzed
manually using thematic analysis, a method
for identifying, analyzing, and reporting
themes within text.[24] Data coding and

categorization were performed
independently by two researchers.
Step six:  Practical guidance and

recommendations

After the data extraction and result
reporting phases, practical guidance and
recommendations were developed, drawing
on the findings and contributions from
members of the research team.

'Results

Out of an initial pool of 4,372 articles and
reports, 1,872 duplicates were removed.
Following this, 2,236 articles were
excluded after title and abstract review.
Access to the full texts of four articles could
not be obtained, and an additional 323
studies were excluded after full-text review.
Consequently, 20 articles were ultimately

included in the study, while none of the
reviewed reports met the inclusion criteria
(Figure 1 and Appendix 2) [21, 25-43]. The
information extracted from the finalized
studies was organized into Table One,
which outlines eight main themes and 51
sub-themes related to electronic referral
systems. These themes are:

1. Economic: This domain discusses the
economic advantages of electronic referral
systems, such as increased efficiency, cost-
effectiveness, reduced service costs, savings
in healthcare spending, and overall decreased
healthcare costs.

2. Improvement in the quality of services
provided to patients: This theme emphasizes
improvements in patient compliance, safety,
triage, and physician utilization of clinical
pathways.

3. Quantity of referrals: This theme highlights
a decrease in referral demand due to effective
patient guidance through electronic referral
systems.

4. Access: With a focus on service providers'
access to patient information and reduced
patient waiting times.

5. Satisfaction: Increased satisfaction among
service providers due to improved guidance
and reduced waiting times.

6. Referral process: Illustrates how the
electronic system has improved the accuracy,
speed, and relationships among physicians in
the referral process.

7. Barriers and challenges: Addressing issues
like slow computer systems, workflow
ambiguity, infrastructure problems, and
management issues.

8. Facilitators: Factors contributing to the
success of electronic referral systems,
including continuous physician education,
participatory  leadership,  organizational
investment, improved access to specialists,
better primary-specialized communication,
and increased patient awareness of the
system.

Each theme and its sub-themes provide a
comprehensive view of the various facets of
electronic referral systems, from the tangible
economic benefits to the challenges and
facilitators of implementation.
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Identification of studies via databases and registers

Records identified from*:
Databases (n =4365)
Registers (n =0)

Identification of studies via other methods ]

4

Records screened (n = 2583)

Reports sought for retrieval
(n=347)

\4

Records removed before
screening:

Duplicate records removed (n
=1235)

Records removed for other
reasons (n =547)

Records identified from:
Websites (n=3)
Organization (n=4)

Records excluded**
(n=2236)

\4

Y

Reports assessed for eligibility
(n=343)

A4

Reports not retrieved
(n=4)

Reports sought for retrieval
m=7)

Reports not

7| retrieved (n =3)

A4

studies included in review
(n=20)

Reports of included studies
(n=0)

v

Reports excluded:323

Not E-referral (n =85)

Not referral from PHC (n =224)
Unsuitable results (n =14)

etc.

Reports assessed for eligibility
(n=4)

Figure 1. PRISMA diagram for identification and selection of studies

Reports excluded:

Not E-referral (n=1)
Not referral from PHC
(n=1)

Access to paper (n =2)
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Table 1: Variou identified domains and sub-domains of the electronic referral systems in the form of

a family physician program

Row

Themes

Subthemes

Economic

Increase in cost-effectiveness [21]

Reduction in direct costs [21]

Reduction in final costs[21]

Increased efficiency[21]

Reduction in medical data analysis costs [25]

SR Fal Rl

such as doctors and other staff [26]

Reduction in the costs of human resources working in primary healthcare centers

7.

Reduction in operational costs [27]

8.

Reduction in equipment and medical equipment maintenance costs [27]

9.

Increased per capita healthcare spending [27]

10.

Increased financial savings due to non-specialized healthcare services [28]

Improvement
in the quality
of services
provided to
patients

11.

Improvement of processes and treatment outcomes [26]

12.

Increased patient compliance with physician instructions [29]

13.

Increased use of patient pathways by physicians [30]

14.

Increased patient follow-up status [31, 32]

15.

Increased patient safety [33]

16.

Improvement in the triage status of patients at the first-level healthcare [28]

Quantity of
referrals

17.

Increased number of referrals to general practitioners [26, 34]

18.

Reduced number of self-referrals to specialist physicians [26]

19.

Reduction in unnecessary referrals of patients [31]

20.

Reduced induced demand [33]

Access

21.

Increased access to patient information when necessary [30]

22.

Increased number of appointments with specialist physicians [29]

23.

Increased access to basic and specialized services [35, 36]

24.

Reduced waiting time [33]

Satisfaction

25.

Increased satisfaction of general practitioners [30]

26.

Increased responsiveness to patients [34]

27.

Increased patient satisfaction with the referral process [31]

Barriers and
challenges

28.

Slowness and weak support of the referral computer system [30]

29.

Ambiguity of workflow [37]

30.

Unprincipled management and low accuracy [37]

31.

Reduced physical activity of patients and increased risk of obesity [38]

32.

Weak work culture [39]

33.

Low capability in the use of computer tools [35, 39]

34.

Lack of a unified and cohesive system [35]

35.

Increased workload of administrative staff [40]

36.

Weak communication [40]

37.

Insufficient hardware system [40]

Referral
process

38.

Use of creative methods in providing remote services [37]

39.
due to proper referral [32]

Improved working relationships of general practitioners with specialist physicians

40.

Facilitating patient education [36]

41.

Increased accuracy and speed of medical consultation process [21]

42.

Better time management by service providers [37]

Facilitators

43.

Continuous education of general practitioners [29]

44,

Participatory leadership [36]

45,

Organizational investment for proper implementation [34]

46.

Improving access to specialist physicians [34]

47.

Improving the patient tracking system [30]

48.

Improving primary-level communication with specialized levels [30]

49.

Increasing patient awareness of the correct use of the electronic referral system [40]

50.

Improving the connection of the first level with specialized levels [40]

51. Developing a specific tariff for different levels of care [28]
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Figure 2. Time distribution of published evidence

'Discussion

The study explored the impact of electronic
referral systems in healthcare, organizing
the findings into eight primary themes and
51 sub-themes. These themes covered a
range of aspects including economic
benefits, improvement in the quality of
services provided to patients, referral
quantity, access, satisfaction, barriers and
challenges in implementation, the referral
process itself, and facilitators of successful
deployment. The existing research
primarily concentrates on high-income
countries (HICs), indicating a gap in
literature regarding the applicability of
electronic referral systems in middle- and
low-income nations. Despite this focus, the
potential for successful implementation in
diverse socio-economic and healthcare
settings is acknowledged. Adapting
interventions to local contexts with
consideration for cultural and
infrastructural differences is essential to
ensure  effectiveness and  resource

efficiency in countries with varying
economic  status. [41-43] Electronic
referral systems have the potential to
enhance health services by standardizing
information flow and communication,
thereby improving waiting times and
overall efficiency. They also contribute to
improving patient care quality by granting
better access to health-related data,
potentially  reducing medical errors.
Desroches et al. [44] support this by
indicating that around 82% of respondents
observed improved clinical decision quality
following the implementation of electronic
health systems. The economic dimensions
of electronic referral systems have attracted
considerable interest due to the financial
constraints pervasive in healthcare systems
globally, including HICs. Research
indicates that resource limitations are a
pervasive issue across healthcare systems
regardless of economic status, with
particular severity in middle- and low-
income countries. Despite these challenges,
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studies consistently highlight the cost-
effectiveness of electronic referral systems
in controlling healthcare costs.
Encouragement is given for healthcare
managers in middle- and low-income
countries to adopt and adapt electronic
referral  systems to local contexts,
considering their potential benefits in
resource-constrained settings. [45-49] A
Canadian study by Alonso et al
[50]identified four main themes: cost-
effectiveness, changes in efficiency,
referral quantity, and quality, with nine out
of 274 studies included in the final analysis.
Detailed economic evaluation in Denmark
favored electronic referral systems over
paper-based ones. Other studies from
various countries, such as the UK, Norway,
Finland, the Netherlands, Scotland, New
Zealand, Canada, Australia, and the United
States, also noted positive changes in
referral processing and quality, aligning
with the our findings. [7, 51-53]
Conversely, Jannati et al. [18] in Iran
emphasized the significance of referral
quality, precise health  information
transmission, and healthcare  center
integration, displaying some variations
from the current study results. Another
study by Akbari et al. [57] in England
recommended interventions like structured
referral guidelines, consultant involvement
in education, patient management by family
physicians, and financial measures to
improve specialized patient referrals. Janet
et al. [58] proposed enhancing service
quality through structured forms and
electronic performance to positively impact
referral processes. Patel et al. [59]
conducted a study in the US and found that
adopting an electronic referral system could
ease the healthcare system burden, boost
patient satisfaction, and enhance service
quality. These studies collectively highlight
the benefits of electronic referral systems in
diverse healthcare settings and regions.
Building on these insights,
recommendations to enhance electronic
referral systems include rewriting standard

processes, simplifying work processes,
developing alternative processes,
organizing data, and utilizing information
for policymaking. Hisong et al. [60]
identified key areas for patient referral
improvement in the United States, such as
the need for a comprehensive referral
policy, standardized procedures, and clear
roles and responsibilities. Addressing these
issues is crucial for the effective
functioning of electronic referral systems in
healthcare. Despite the challenges involved
in implementing such systems, lessons
from  successful cases and the
customization of strategies to local contexts
can help healthcare systems overcome
obstacles, ultimately enhancing healthcare
delivery and patient care. This study aimed
to provide insights into electronic referral
systems implementation based on global
experiences but faces limitations. The
finding generalizability is constrained due
to the limited number of studies in middle-
low-income, limiting applicability to these
nations. Variability in reporting hinders
quantitative meta-analysis, complicating
data synthesis. Restricting the literature
search to English and Persian articles may
exclude relevant findings in other
languages, potentially  biasing  the
understanding  of  global impact.
Overcoming these limitations in future
research can improve comprehension of
electronic referral systems, aiding more
effective global implementations. The
findings indicate that most research on
electronic referral systems focuses on
HICs. These studies highlight positive
outcomes like economic benefits, improved
referrals, enhanced satisfaction, and better
healthcare access. Despite challenges,
lower-income nations can adopt these
systems by adapting to local conditions.
Lessons from HICs can  guide
implementation strategies globally. It is
recommended to consider all aspects of
implementing electronic referral systems
and family medicine programs
comprehensively. This holistic approach
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