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Abstract

Background: Coordination mechanisms based on information and communication technologies (ICTs) are gaining attention,
especially since the pandemic, due to their potential to improve communication between health professionals. However,
their impact on cross-level clinical coordination remains unclear. The aim is to synthesize the evidence on the impact of
ICT-based coordination mechanisms on clinical coordination between primary care and secondary care (SC) doctors and
to identify knowledge gaps.

Methods: A scoping review was conducted by searching for original articles in six electronic databases and a manual search,
with no restrictions regarding time, area, or methodology. Titles and abstracts were screened. Full texts of the selected arti-
cles were reviewed and analysed to assess the impact of each mechanism, according to the cross-level clinical coordination
conceptual framework.

Results: Of the 6555 articles identified, 30 met the inclusion criteria. All had been conducted in high-income countries, most
(n= 26) evaluated the impact of a single mechanism – asynchronous electronic consultations via electronic health records
(EHR) – and were limited in terms of design and types and dimensions of cross-level clinical coordination analysed. The
evaluation of electronic consultations showed positive impacts on the appropriateness of referrals and accessibility to SC,
yet the qualitative studies also highlighted potential risks. Studies on other mechanisms were scarce (shared EHR, email
consultations) or non-existent (videoconferencing, mobile applications).

Conclusions: Evidence of the impact of ICT-based mechanisms on clinical coordination between levels is limited. Rigorous
evaluations are needed to inform policies and strategies for improving coordination between healthcare levels, thus contrib-
uting to high-quality, efficient healthcare.
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Introduction
Clinical coordination across healthcare levels is essential as
it improves the care quality, effectiveness, and efficiency of
healthcare systems1–3 by reducing duplications of diagnostic
tests, delays and inconsistencies in treatment, inappropriate
referrals, medical errors, and other related problems.4,5 It
is particularly relevant in National Health Systems (NHS)
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where primary care (PC) serves as the entry point and
coordinator of patient care, and also in the care of individuals
with complex needs or chronic conditions who often require
care across multiple levels over time.2,6,7 The pursuit of
clinical coordination has originated the development of
many healthcare policies and strategies at macro, meso, and
micro levels of health systems and services. In this context,
information and communication technologies (ICTs) have
emerged as tools with great potential to enhance communi-
cation among professionals of different care levels.6,8,9 These
include vertical information systems (e.g. shared electronic
health records (EHR)) and mechanisms that support clinical
decision-making through synchronous (videoconferencing,
phone consultations, messengers/mobile applications) or
asynchronous means (electronic consultations via EHR,
email consultations, other digital platforms, or mobile
applications).10 However, their impact on clinical coordin-
ation, which is the primary objective of these type of
mechanisms, has been little explored so far.

Clinical coordination is defined here, following Longest
and Young,11 as the harmonious connection of the different
health services needed to provide care to patients through-
out the care continuum, regardless of the location where
they are received, to achieve a common goal without con-
flicts. Two types are distinguished: (a) clinical information
coordination, with its two dimensions, transfer of informa-
tion between the different services and levels involved in
patient care and use of patient clinical information about
care received at another level of care, to guide clinical deci-
sions and (b) clinical management coordination, or the
sequential and complementary delivery of care by different
services, which encompasses three dimensions: care con-
sistency which refers to the existence of similar approaches
and treatment objectives among professionals from differ-
ent levels of care; adequate patient follow-up for the mon-
itoring of the patient when there are transitions from one
care setting to another, and accessibility between levels
for the provision of care without interruption across levels
of care throughout the clinical episode of the patient.12

In most healthcare systems worldwide, decision-makers
are increasingly allocating more public resources to the
implementation of ICT-based coordination mechanisms
due to their potential to improve care coordination.13–15

For example, from 2000 to 2010, England invested over
£12.8 billion in its national information technology programme
to implement, among other mechanisms, the shared EHR,16

and improve cross-level clinical coordination through more
accessible and timely information transfer.9 Furthermore,
electronic consultations via EHR are expected to improve
clinical management coordination by enhancing patient
follow-up between levels through direct communication
for problem-solving, agreement on diagnosis and treatment,
and appropriateness of referrals.8,17 They also contribute
to improved accessibility between levels by reducing
waiting times for secondary care (SC).17,18 However, the

implementation of ICT-based coordination mechanisms
varies greatly between regions, services, and profes-
sionals, with some cases being highly limited or loca-
lized14 and there is still limited evidence regarding their
actual impact on clinical coordination.15,19

The growing interest in ICT-based coordination mechan-
isms over the last decade is reflected in a significant increase
in literature reviews focusing on various aspects. Some
analyse the barriers and facilitators associated with imple-
menting mechanisms like the EHR20–23 or electronic consul-
tations via EHR,19,24,25 as well as decision support systems
such as alert systems and reminders.15 Others primarily
focus on the impact of electronic consultations through
EHR on access to SC,8,26,27 health outcomes such as diabetes
control or chronic renal failure,26 user satisfaction, healthcare
costs,26,28 and utilization of services (e.g. dermatology).29

There are also assessments of the impact of EHR30 and
decision support systems14 on patient safety and privacy.
To date, however, there are no literature reviews that ana-
lysed the impact of these mechanisms on clinical coordin-
ation between levels comprehensively or on any of its
dimensions, which is the objective of its implementation
and should be the immediate result and intermediate
outcome. This is key to understanding how they may or
may not influence the ultimate goals of improved quality,
efficiency, and effectiveness of care. This highlights the need
for decision-makers to be aware of their contribution and
the conditions for their optimal use.

The aim of this review is to summarize the existing evi-
dence on the impact of implementing and utilizing
ICT-based coordination mechanisms on clinical coordin-
ation between PC and SC doctors, and to identify knowl-
edge gaps thereby contributing to current scientific
knowledge and providing guidance for decision-makers in
healthcare systems, as increasingly more budgets are
being allocated to their implementation, without sufficient
evidence of its actual benefits and risks.

Methods
A scoping review of the literature was conducted following
Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) guidelines31 to identify original
articles that evaluated the impact of implementing and/or
using ICT-based coordination mechanisms on clinical
coordination between PC and SC doctors.

The search was conducted without any time or geo-
graphical restrictions and included quantitative, qualitative,
and mixed-methods studies that analysed the impact of
implementing and/or using ICT-based coordination
mechanisms (shared EHR, videoconferencing, phone con-
sultations, electronic consultations via EHR, email, other
digital platforms, or mobile applications) on various types
and dimensions of clinical coordination between PC and
SC in healthcare services. Articles addressing the impact
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of implementing and using such mechanisms on coordin-
ation between health professionals other than doctors,
within the same level of care (coordination between differ-
ent specialties or professionals all belonging to PC or to sec-
ondary/tertiary care), or where the healthcare level could
not be identified, were all excluded. Opinion articles, com-
mentaries, communications, protocols, and editorials were
also excluded.

To identify potentially relevant original articles, a search
was conducted in the following bibliographic databases:
MEDLINE, LILACS, SciELO, Redalyc, Cochrane
Library, and the web search engine Google Scholar.
Thesauri used for the search in MEDLINE consisted
mostly of free terms and some Medical Subject Headings
(MeSH) terms (see Supplemental file 1). Term groups
were combined using the Boolean operators ‘AND’ and
‘OR’. The final search strategy for MEDLINE is provided
in Supplemental file 2. For the other databases, free terms
and their Spanish equivalents were used as appropriate.
The final search results were exported to Ryaan® and dupli-
cates were removed. Additionally, a second manual search
was conducted using the bibliographic references cited in
the selected articles from thefirst search and previously iden-
tified literature. The most recent database search to identify
newly published articles was performed in May 2024.

The initial selection was conducted by reviewing the
titles and abstracts, followed by full-text reading. Where
any doubts arose regarding the inclusion of an article, the
researchers in the team reviewed it independently and dis-
cussed its inclusion. For the final analysis, the articles
were categorized according to the conceptual framework
developed by Vázquez et al.,32 which distinguishes
between two types of clinical coordination: clinical infor-
mation coordination, involving the transfer and use of clin-
ical information between different levels, and clinical
management coordination, which encompasses consistency
of care, appropriate follow-up between levels, and accessi-
bility across levels. This framework was also employed to
identify gaps in knowledge related to the aspects studied.

Data regarding the study characteristics (author, year of
publication, country of study, methods, population/sample,
or data source) and key findings on the elements analysed
(type(s) of ICT-based coordination mechanism(s) and dimen-
sion(s) of clinical coordination evaluated) were extracted from
the identified articles. This information is presented in tables
grouped according to the type of method used and the quanti-
tative or qualitative results obtained.

Results

Articles selected

A total of 6555 articles were identified after removing
duplicates, of which 162 were fully evaluated and 30 met
the inclusion criteria (Figure 1).

Characteristics of the studies selected

A total of 30 studies were analysed; most were published
from 2010 onwards and all originated from high-income
countries, primarily the United States33–52 and Canada,53–57

as well as two from the United Kingdom,58,59 one from
Australia,60 one from Netherlands61 and one from Spain62

(Tables 1 and 2). Twelve studies were quantitative in
nature, including three cross-sectional studies based on
chart reviews37,40,62 or surveys conducted among PC
doctors34 and SC doctors36 after implementation of the
mechanisms; four pre-post evaluations33,42,43; two rando-
mized controlled trials,38,39 one non-randomized trial,35

and one retrospective cohort study based on chart reviews44

(Table 1). Eight qualitative studies after implementation of
the mechanisms were identified, including seven involving
PC and SC doctors45,46,48,50,52,59,61 and one exclusively
focused on PC doctors49 (Table 2). Lastly, 10 mixed-
methods studies were identified,41,47,51,53–58,60 although
only two analysed aspects of clinical coordination both
qualitatively and quantitatively.41,51 The rest only
addressed clinical coordination through a quantitative
review of medical records53,57,58 or through exclusively
qualitative methods such as thematic content analysis of
open-ended questions,54 focus groups55,56 and semi-
structured interviews47,56,60 (Tables 1 and 2).

With regards to the health services studied, slightly over
half of the studies assessed the impact of implementing
ICT-based mechanisms on clinical coordination between
PC and a specific specialty in SC: nephrology,53,58,62 endo-
crinology,37,44,57 psychiatry,39,56 cardiology,38 dermatology,40

paediatrics and subspecialties,57 adolescent medicine,52 and
rheumatology43; and two studies focused on coordination
between PC and multiple services: neurology and gastroenter-
ology41; nephrology, cardiology, and endocrinology45;
internal medicine, gastroenterology, orthopaedics, surgery,
pulmonology, and cardiology.61 The remaining studies
examined the effect on clinical coordination between PC
and SC in general, either differentiating between clinical
and surgical specialties,36 or with no specification of
specialty.33–35,42,46–51,54,55,60,63

In terms of mechanisms, most studies (n= 26) analysed
the implementation of electronic consultations via EHR
between PC and SC doctors35–58,60,61; two studies
focused on cross-level consultations via email59,62 and
two studies examined the use of an EHR shared between
care levels.33,34 Only 12 studies described the implementa-
tion process of the mechanism.33,34,37,45,47,52,54,55,57,60–62

None of the studies comprehensively addressed the
impact of the mechanisms on both types of clinical coord-
ination and their five dimensions. With regards to electronic
consultations, the majority of the 26 studies focused on analys-
ing a single dimension of clinical management coordination
across levels, specifically accessibility,37,38,40,42–44,53,57,60

follow-up,36,54,55 or consistency.45 Three studies analysed
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their impact on two dimensions of clinical management
coordination39,47,58 and one examined all three dimen-
sions.49 The rest analysed a dimension of cross-level clin-
ical information coordination, information transfer, and
one or more dimensions of clinical management coordination
across levels: follow-up,35,50,56 follow-up and accessibil-
ity,41,46,61 or follow-up and consistency,48,51 consistency
and accessibility.52 As for the shared EHR, both studies
analysed one dimension of clinical information coordin-
ation (information transfer) and one dimension of
clinical management coordination (consistency).33,34

Finally, for consultations via email, one study analysed a
single dimension of clinical management coordination
(follow-up)62 and the other examined both a dimension
of information coordination (information transfer) and
follow-up59 (Tables 1 and 2).

Results of the studies

Impact of electronic consultations via EHR on clinical
coordination between care levels. Regarding information
coordination, of the nine studies that assessed the impact
of electronic consultations on information transfer
between levels, two analysed it quantitatively: a non-
randomized clinical trial,35 found that SC doctors from dif-
ferent clinical and surgical specialties who received elec-
tronic consultations via EHR reported more frequent
receipt of patient clinical information before the appoint-
ment. This improvement was also perceived by the patients
themselves, while the mixed-methods study,51 found that
the reception of summarized clinical information (65.1%)
and clear questions (52.3%) from PC doctors was not as
high as expected (Table 1). The results of the qualitative

Figure 1. Flowchart illustrating the article selection process.
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studies were contradictory.41,46,48,50,56 Some studies showed
that professionals from various specialties,46 internal
medicine, orthopaedics, surgery, pulmonology, cardiology,61

adolescent medicine,52 psychiatry,56 neurology,41 and
gastroenterology41,61 perceived electronic consultations
had led to more effective information transfer between
care levels, facilitating communication and decision-making
on patient treatment and follow-up.41,46,52,56,61 Some attribu-
ted this improvement to receiving direct advice from specia-
lists.48 On the other hand, other studies pointed out that PC
and SC doctors considered the received information to be
insufficient and inadequate, which could result in delays in
patient care,41,50 and that communication could be hinder
by the unidirectionality of the process (Table 2).

With respect to clinical management coordination, most
studies focused on the impact on patient follow-up between
levels.35,36,39,41,42,46–51,54–56,58,61 Two clinical trials
showed that PC doctors who used electronic consultations
received treatment and follow-up recommendations from
specialists more frequently than those who used paper-
based consultations.35,39 In line with this, some qualitative
studies49,55,56,61 indicated that PC doctors perceived an
improvement in treatment decision-making for patients
due to the support received from specialists through elec-
tronic consultations (Table 1).

A quantitative study based on chart review that analysed
the clinical appropriateness of consultations sent from PC to
nephrology58 and another based on surveys of various types
of specialists (clinical and surgical)36 found that electronic
consultations had a higher level of appropriateness than
paper-based consultations.36 However, the results of quali-
tative studies were contradictory. While some studies con-
ducted with PC doctors,49,51,54 and with SC doctors,41,46,61

indicated that electronic consultations promoted appropriate
referrals, reducing unnecessary ones, another study with
doctors from various specialties in SC reported an increase
in inappropriate referrals because PC doctors lacked confi-
dence in their abilities and overloaded SC47 (Table 2).
Furthermore, according to some studies with PC and SC
doctors, electronic consultations were considered inadequate
mechanisms for patient follow-up as they did not allow for
clear assignment of responsibility for patient manage-
ment49,50 (Table 2).

With respect to the impact on accessibility between
levels, the majority of quantitative studies based on chart
review evaluated specialist response times following imple-
mentation of the mechanism37,40,41,43,44,53,57 and, in one
case, compared them to paper-based referrals.58 Two
studies analysed waiting times for in-person appointments
in SC, comparing electronic and paper-based consultations
sent from PC to SC doctors.38,39 In all cases, a reduction in
specialist response times was observed with electronic con-
sultations. However, the reduction in waiting times for
in-person appointments was inconsistent and seemed to
vary according to specialty. Some studies showed a

reduction, for example, in cardiology38 and gastroenter-
ology,41 while others such as psychiatry39 and neurology41

showed no improvements. Lastly, one study found that the
implementation of electronic consultations was not asso-
ciated with a reduction in consultations from PC that
resulted in in-person appointments in SC42 (Table 1). The
results of qualitative studies were contradictory.46,49,52,60,61

Based on studies involving PC doctors60 and another with
PC doctors, SC doctors,52,61 and also patients,46 partici-
pants reported a notable decrease in waiting times after
the introduction of electronic consultations. They attributed
this improvement to better communication among health
professionals52,60,61 and the efficient use of specialists’
time by avoiding unnecessary appointments, allowing
them to dedicate more time to other patients.46 However,
another study showed that this mechanism increased
waiting times due to the additional information or tests
requested by specialists, which in many cases led to more
appointments in PC49 (Table 2).

Finally, the impact of electronic consultations on the con-
sistency of care between levels was sparsely evaluated. The
qualitative studies45,47–49,52 that addressed this aspect yielded
contradictory results. One study involving PC doctors,
nephrologists, cardiologists, and endocrinologists,45 and
another involving PC doctors and other specialists,47 indicated
an improvement in joint treatment decision-making. Another
involving PC paediatricians and adolescent medicine specia-
lists found that electronic consultations could avoid duplica-
tion of test, treatments, etc.52 However, other studies
involving PC doctors49 and other specialists48 found that
electronic consultations did not effectively support collab-
oration due to their perceived limitations and impersonal
nature, leading to a lack of trust in the treatments and
recommendations provided by SC doctors (Table 2). The
mixed-methods study51 found that some primary care phy-
sicians described receiving recommendations that they
agree on, but others expressed that specialists’ responses
did not always address their clinical question.

Impact of email consultations on clinical coordination between
care levels. Only two studies analysed the impact of imple-
menting email consultations on clinical coordination.59,62

On the one hand, the qualitative study showed that in
terms of information coordination, PC and SC doctors per-
ceived that there was increased transfer of paraclinical
information (e.g. X-rays, electrocardiograms, dermato-
logical images) from PC to ensure the appropriateness of
referral to SC.59 Regarding follow-up between levels, it
was reported that email consultations helped avoid unneces-
sary referrals for in-person appointments in SC, especially
when related to changes in treatment59 (Table 2). On the
other, the study based on chart review within a coordination
programme between PC and nephrology, which included
the implementation of email consultations among other
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measures, found an increase in inappropriate referrals from
PC after the mechanism was implemented62 (Table 1).

Impact of shared EHR on clinical coordination between care
levels. Only one experience was identified with two evalua-
tions, at 6 months and 3 years after implementation, analys-
ing the impact of the shared EHR on the coordination of
information and clinical management via surveys of PC
and SC doctors.33,34 After the first 6 months, doctors who
systematically used shared EHR reported improved access
to timely and complete information and greater agreement
with treatments and management prescribed by the other
level, compared to the pre-implementation period.33 At 3
years, shared EHR use continued to be associated with
increased access to complete and timely information, agree-
ment with treatments and management prescribed by the
other level, and furthermore, greater clarity in roles and
responsibilities during care, compared to non-use of
shared EHR34 (Table 1).

Discussion
Despite the widespread promotion of ICT-based coordin-
ation mechanisms as tools to enhance communication
among health professionals, their rapid implementation in
healthcare systems driven by decision-makers, particularly
in the context of the COVID-19 pandemic, and the
growing number of publications, the evidence on their
impact on clinical coordination between care levels
remains unclear. Clinical coordination is a crucial objective
and component in ensuring high-quality healthcare.64 This
scoping review represents a first attempt to comprehen-
sively synthesize the available evidence on the impact of
ICT-based coordination mechanisms on clinical coordin-
ation between care levels, using a defined theoretical frame-
work.32 The aim is to contribute to the generation of
scientific evidence and identify existing gaps, thus enabling
decision-makers to guide improvement strategies and future
research endeavours.

The results indicate that, overall, there are few studies
available on the impact of different ICT-based coordination
mechanisms on clinical coordination between care levels.
All the studies were conducted in high-income countries,
within diverse healthcare settings, and with varied study
designs and evaluated outcomes. Very few studies
described the implementation process. All these factors
hinder comparison and limit the generalizability of the find-
ings. The majority of studies were quantitative and focused
on the impact of electronic consultations via EHR on clin-
ical coordination between PC and specific specialties in SC.
Most studies examined clinical management coordination,
follow-up, and accessibility between levels, and to a
lesser degree on information transfer and care consistency.
None of the studies comprehensively addressed the impact
across all dimensions. Very few studies evaluated the

impact of email consultations or shared EHR, and for
other mechanisms such as electronic videoconferencing,
web platforms, and mobile applications, no studies exist.
Both quantitative and qualitative studies reported benefits
of implementing ICT-based mechanisms across the evalu-
ated dimensions. However, qualitative studies also high-
lighted some risks associated with their introduction,
which should be considered when implementing these
strategies in healthcare systems. It is important to note
that very few studies were clinical trials or pre-post eva-
luations, which are the most suitable types of studies for
assessing interventions in healthcare systems, as they
allow us to establish causal relationships between the
intervention and the outcomes.65 This underscores the
need to encourage comprehensive approaches that delve
into the impact of implementing and utilizing these mechan-
isms (Supplemental file 3).

Studies from high-income countries focusing on
electronic consultations, with limited analysis of
process and outcomes

It is noteworthy that all the studies were conducted in high-
income countries, which may be related, among other
factors, to the high investment required to implement
such mechanisms in healthcare systems,15 which may not
be available in middle- and low-income countries, thus
restricting their introduction and consequently their evalu-
ation. Even within the same country there are differences
in the strategies and the way they are implemented in differ-
ent regions,15,27 so caution should therefore be exercised
when extrapolating the results, as they come from specific con-
texts that are difficult to reproduce in regions with limited eco-
nomic, technological, and infrastructural resources or where
health systems are not well structured. Additionally, few
studies33,34,37,45,47,54,55,57,62 analysed the influence of the
context, the content of the intervention, and implementation
process on the clinical coordination outcomes of the interven-
tions analysed.66,67 These studies, mostly focused on the influ-
ence of content and process, highlight the importance of
integrating the mechanisms into broader strategies to improve
coordination between levels,62 introducing financial incen-
tives,19,37 providing adequate training for their use, ensuring
good technical support for troubleshooting,22 and establishing
clear technical and legal policies to guarantee information secur-
ity,30 in order to encourage the use of the mechanism and influ-
ence their ultimate impact on clinical coordination between
levels. Therefore, implementation research is required to
analyse, in addition to effectiveness, the influence of context
and the process of implementation of interventions68 in order
to interpret the findings and make appropriate extrapolations
to other contexts.

Furthermore, it is worth noting that the majority of
studies focused on the impact of electronic consultations
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on specific dimensions of clinical management coordin-
ation, mainly follow-up and accessibility of care between
levels. The growing interest in assessing their contribution
to these dimensions may be driven, among other factors,
by the need to reduce waiting times for SC appointments
and unnecessary referrals, both of which are seen as key
performance indicators in evaluating quality of care.69 To
a lesser extent, the impact on information transfer and con-
sistency of care between levels (such as test duplication
and joint treatment decisions) was evaluated, particularly
in qualitative studies. These dimensions require equal
attention, as some of the studies showed that health profes-
sionals report worse experiences in these areas,70–72 and
that coordination mechanisms which facilitate greater
interaction, direct communication, and feedback among
professionals can improve clinical coordination between
levels.4,70,73

Electronic consultations via EHR are useful for
improving clinical coordination but come with
limitations

While quantitative studies highlighted positive impacts of
implementing electronic consultations via EHR on certain
dimensions of clinical coordination between levels, qualita-
tive studies revealed potential risks associated with their
implementation. Overall, the quantitative results consist-
ently demonstrated improvements in patient follow-up
between levels, specifically in terms of enhancing the clin-
ical appropriateness of referrals, and recommendations
from SC to PC doctors. These findings are important as
inappropriate referrals incur unnecessary direct costs for
the healthcare systems (productivity, etc.) and indirect
costs for patients (time, travel).74,75 Moreover, the increase
in treatment recommendations and follow-up reported by
PC doctors can be crucial for enhancing their skills and con-
fidence in managing patients,47 reducing inappropriate and
unnecessary referrals, and strengthening trust among pro-
fessionals across different levels of care.5,72 However,
some qualitative studies indicated that due to their asyn-
chronous nature, electronic consultations were perceived
by PC doctors as a one-way communication system that
limits joint decision-making in patient management48,61

and may lead to mistrust in the recommendations received
from specialists.49 Further exploration is needed to better
understand the impact of their implementation on informa-
tion coordination, going beyond mere information transfer
and into greater depth on the nature, usefulness, and util-
ization of shared information, as well as how it affects
the way in which communication between SC and PC is
perceived.49

Furthermore, the majority of quantitative studies con-
sistently highlighted the positive impact of electronic
consultations on improving accessibility between levels,

when compared to other alternatives such as traditional
or paper-based referrals, as evidenced by reduced special-
ist response times and waiting times for appointments with
specialists. Although qualitative studies also reported
this,26,29 some did not detect any improvements, such as
in psychiatry39 or neurology.41 This may be due to the dif-
ferent coordination needs of each specialty, which may deter-
mine the level of utilization of the mechanism and therefore its
impact,71 or to organizational factors such as unresolved staff
shortages (resulting in long waiting lists in many healthcare
systems) that may hinder the impact in these specialties.29

The qualitative studies also identified other issues, such as
incomplete or inadequate transfer of information,41,50,51 or
an increase in requests for further information/tests prior to
accepting a referral, which could restrict accessibility29 or
lead to test duplication, treatment contradictions or duplica-
tions, and increased healthcare costs.19 Further study is there-
fore needed to explore the impact on other dimensions of
management coordination, such as consistency of care
between levels.

Limited evidence of the impact of other ICT-based
mechanisms on clinical coordination

The number of studies examining the impact of shared EHR
on clinical coordination between care levels is notably low,
despite their widespread implementation in most healthcare
systems.21 The two studies found evaluated the impact on
one dimension of clinical coordination (transfer of informa-
tion and consistency of care between levels) and showed an
increase in timely access to clinical information and a
reduction in test duplication, in keeping with the perceived
potential benefits of implementing this mechanism.9,22

Evaluations regarding its impact may be scarce because it
was developed as a technological solution to streamline
the high volumes of paper-based information in hospitals,76

and studies predominantly focused on barriers, facilitators,
or the impact of EHR use within a single level of care.22

Studies on the impact of email consultations on clinical
coordination between levels are also limited in number,
possibly due to the security and privacy issues associated
with patient information, which began to discourage their
implementation.77 Moreover, the rise of electronic consul-
tations via EHR may have contributed, as it offers the
advantage of being linked to a secure platform with access
to comprehensive patient information. Further studies are
needed to analyse the impact of other ICT-based coordin-
ation mechanisms, such as videoconference case discussion
sessions between levels which – as a synchronous mechan-
ism – can not only enhance clinical skills but also promote
knowledge exchange among professionals and thus
improve coordination between levels,5 or instant messa-
ging applications like WhatsApp®, which can be useful
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in facilitating information exchange and supporting clin-
ical decision-making.78

Although a rigorous method was used for the search, this
review has some limitations. Firstly, the studies found are
highly diverse in terms of methodology, context, and
focus, which limits their comparability. Therefore, the
results regarding the impact of mechanisms on clinical
coordination should be interpreted with caution. Secondly,
this review used a conceptual framework for clinical coord-
ination between levels,32 and it is possible that some articles
evaluating aspects of coordination not explicitly included in
the framework may have been omitted. However, it is worth
noting that this conceptual framework was developed based
on an extensive literature review and provides a comprehen-
sive analysis of clinical coordination, taking into consider-
ation its different types and dimensions.32 Finally, there
may be publication bias as only original scientific articles
were considered, and grey literature, which could be a poten-
tial source of negative or neutral results,79 was not included.
Despite the abovementioned limitations, this study provides
an initial insight into the impact of ICT-based mechanisms
on clinical coordination between healthcare professionals
from different levels and identifies gaps in knowledge.

Conclusions
This scoping review has brought together the currently
available scientific evidence regarding the impact of
ICT-based coordination mechanisms on clinical coordin-
ation between PC and SC doctors, using a comprehensive
conceptual framework. It has also identified existing gaps
in the literature. In general, the evidence is limited and pri-
marily focuses on the impact of electronic consultations via
EHR. Moreover, the studies come from high-income coun-
tries, which may restrict the applicability of the results to
other contexts.

The results of the studies were generally consistent in
reporting a positive impact of electronic consultations on
specific aspects such as the appropriateness of referrals
and accessibility of SC. However, there was no evaluation
of their impact on care consistency between levels, despite
its importance for the quality and efficiency of healthcare
systems. Nevertheless, qualitative studies highlighted
potential negative effects on coordinated care and accessi-
bility between levels. Further research is needed to delve
into these areas. Lastly, despite the growing popularity of
mobile applications or videoconferences as strategies to
improve communication among health professionals,
there is a lack of studies evaluating their impact on clinical
coordination. It is therefore essential to promote rigorous
evaluation of the implementation of these mechanisms to
inform policies and strategies aimed at improving coordin-
ation between care levels, thereby contributing to high-
quality and efficient healthcare delivery.
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