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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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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.>®’ 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.®®° 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).'® 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,ll 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.'?

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.'*">
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.” 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.®!'” They also contribute
to improved accessibility between levels by reducing
waiting times for secondary care (SC).'”'® However, the

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

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 EHR?*** or electronic consul-
tations via EHR,'***? as well as decision support systems
such as alert systems and reminders.'” 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,”®?® and utilization of services (e.g. dermatology).”
There are also assessments of the impact of EHR?" and
decision support systems'* 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) guidelines®' 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 the first 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 Vizquez et al.,*® 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 States>>? and Canada,’ 3-57
as well as two from the United Kingdom,”®>° one from
Australia,60 one from Netherlands®' and one from Spain62
(Tables 1 and 2). Twelve studies were quantitative in
nature, including three cross-sectional studies based on
chart reviews® %% or surveys conducted among PC
doctors* and SC doctors®® after implementation of the
mechanisms; four pre-post evaluations~*****; two rando-
mized controlled trials,38’39 one non-randomized trial,35
and one retrospective cohort study based on chart reviews**
(Table 1). Eight qualitative studies after implementation of
the mechanisms were identified, including seven involving
PC and SC doctors*>#6:4850:52.5961 apq one exclusively
focused on PC doctors* (Table 2). Lastly, 10 mixed-
methods studies were identiﬁed,‘“"w’5 1,53-58,60 although
only two analysed aspects of clinical coordination both
qualitatively and quantitatively.*'>' The rest only
addressed clinical coordination through a quantitative
review of medical records®*>"® or through exclusively
qualitative methods such as thematic content analysis of
open-ended questions,* focus groups®>® and semi-
structured interviews*’->%° (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,”~%°* endo-
crinology,*”**%” psychiatry,*® cardiology,*® dermatology,*’
paediatrics and subspecialties,”” adolescent medicine,”* and
rheumatology*’; and two studies focused on coordination
between PC and multiple services: neurology and gastroenter-
ology*'; nephrology, cardiology, and endocrinology™;
internal medicine, gastroenterology, orthopaedics, surgery,
pulmonology, and cardiology.®' The remaining studies
examined the effect on clinical coordination between PC
and SC in general, either differentiating between clinical
and surgical specialties,’® 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 doctors®>™ 8’60’61; two studies
focused on cross-level consultations via email®*®* and
two studies examined the use of an EHR shared between
care levels.*>** Only 12 studies described the implementa-
tion process of the mechanism,>-%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,>”-38:40:42-44.53.57.60
follow-up,*®3*>> or consistency.*’ Three studies analysed
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Records sought for retrieval.
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(n=172)

y
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No text available (n=10)

Records excluded:

(n= 162)

\ 4

Studies included in review.
(n=30)

Wrong topic/outcome (n=120)
Wrong population/setting (n=12)

Figure 1. Flowchart illustrating the article selection process.

their impact on two dimensions of clinical management
coordination®**”-3% and one examined all three dimen-
sions.* 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,>>%° follow-up and accessibil-
ity,*!4¢%1 or follow-up and consistency,*®>" 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-up® (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,’’ 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




Campaz-Landazabal et al.

studies were contradictory.*'*¢#%5%%¢ §ome studies showed
that professionals from various specialties,*® internal
medicine, orthopaedics, surgery, pulmonology, cardiology,®'
adolescent medicine,’ psychiatry,’® neurology,*' and
gastroenterology*'*®! perceived electronic consultations
had led to more effective information transfer between
care levels, facilitating communication and decision-making
on patient treatment and follow-up.*'*¢>>°%¢! Some attribu-
ted this improvement to receiving direct advice from specia-
lists.*® 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,4l’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,7-36-39-41.4246-5154-56.58.61 Ty 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.>>>*° In line with this, some qualitative
studies*®>>°%! 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
nephrology”® and another based on surveys of various types
of specialists (clinical and surgical)*® found that electronic
consultations had a higher level of appropriateness than
paper-based consultations.>® However, the results of quali-
tative studies were contradictory. While some studies con-
ducted with PC doctors,49’5 154 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 SC*’ (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-
ment*>*° (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 mechanism?>”#%#1:43:44.53.57 404 in one
case, compared them to paper-based referrals.’® Two
studies analysed waiting times for in-person appointments
in SC, comparing electronic and paper-based consultations
sent from PC to SC doctors.*®3? 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 cardiology® and gastroenter-
ology,*" while others such as psychiatry®® and neurology*'
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 SC*? (Table 1). The
results of qualitative studies were contradictory. 4649326061
Based on studies involving PC doctors® and another with
PC doctors, SC doctors,sz’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
professionals”>®*®! and the efficient use of specialists’
time by avoiding unnecessary appointments, allowing
them to dedicate more time to other patients.*® 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 PC*’ (Table 2).

Finally, the impact of electronic consultations on the con-
sistency of care between levels was sparsely evaluated. The
qualitative studies**"~*? that addressed this aspect yielded
contradictory results. One study involving PC doctors,
nephrologists, cardiologists, and endocrinologists,” and
another involving PC doctors and other specialists,*” 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.>? However, other studies
involving PC doctors*® and other specialists*® 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 study”' 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.’®
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.>° 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 treatment>” (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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DIGITAL HEALTH

measures, found an increase in inappropriate referrals from
PC after the mechanism was implemented® (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.>*3* 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.>® 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 EHR>* (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.®* 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.>? 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.®® 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,'> 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,'>?’ 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
studies®>3+374547:543557.62 apalysed the influence of the
context, the content of the intervention, and implementation
process on the clinical coordination outcomes of the interven-
tions analysed.®*®” 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,'>’ providing adequate training for their use, ensuring
good technical support for troubleshooting,” and establishing
clear technical and legal policies to guarantee information secur-
ity,** 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 interventions® 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.®” 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,’*”’* and
that coordination mechanisms which facilitate greater
interaction, direct communication, and feedback among
professionals can improve clinical coordination between
levels. """

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,*” reducing inappropriate and
unnecessary referrals, and strengthening trust among pro-
fessionals across different levels of care.>’* 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 mamagc:zment“g’61
and may lead to mistrust in the recommendations received
from specialists.*® 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.*

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 psychiatry®® or neurology.*' 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,”" 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.”
The qualitative studies also identified other issues, such as
incomplete or inadequate transfer of information,*'”*>" or
an increase in requests for further information/tests prior to
accepting a referral, which could restrict accessibility®® or
lead to test duplication, treatment contradictions or duplica-
tions, and increased healthcare costs.' 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.”! 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.’*2
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,”®
and studies predominantly focused on barriers, facilitators,
or the impact of EHR use within a single level of care.”
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.”®

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.>? 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.

Acknowledgements: We would like to thank Veronica Espinel
and Aida Oliver for their comments on the initial draft outline of
this manuscript and Kate Bartlett for the English version of this
manuscript.

Contributorship: DC-L designed the study protocol, carried out
the bibliographic search, and wrote the first draft of the
manuscript, under the supervision and in close collaboration with
IV and M-LV, who also contributed to the decision regarding
which studies to include in the analysis. They all participated in
the interpretation of the results and the writing of the final
manuscript. All authors read and approved the final manuscript.

Declaration of conflicting interests: The authors declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Funding: The authors received no financial support for the
research, authorship, and/or publication of this article.

Guarantor: 1V.

ORCID iDs: Ingrid Vargas
Maria-Luisa Vazquez

https:/orcid.org/0000-0002-1778-2411
https:/orcid.org/0000-0002-6091-8193

Supplemental material: Supplemental material for this article is
available online.

References

1. Ovretveit J. Does clinical coordination improve quality and
save money — a summary review of the evidence. Health
Found 2011; 2: 1-30.

2. Sampson R, Cooper J, Barbour R, et al. Patients’ perspectives
on the medical primary—secondary care interface: systematic
review and synthesis of qualitative research. BMJ Open
2015; 5: e008708.

3. Dinsdale E, Hannigan A, O’Connor R, et al. Communication
between primary and secondary care: deficits and danger.
Fam Pract 2019; 37: 63-68.

4. Henao Martinez D, Vazquez M-L and Vargas 1. Factores que
influyen en la coordinacién entre niveles asistenciales segiin la
opinién de directivos y profesionales sanitarios. Gac Sanit
2009; 23: 280-286.

5. Aller M-B, Vargas I, Coderch J, et al. Doctors’ opinion on the
contribution of coordination mechanisms to improving clin-
ical coordination between primary and outpatient secondary
care in the Catalan national health system. BMC Health
Serv Res 2017; 17: 1-11.

6. Bywood P, Jackson-Bowers E and Muecke S. Initiatives to
integrate primary and acute health care, including ambula-
tory care services. Adelaide: Primary Health Care Research
& Information Service, 2011.

7. Bates DW. Health information technology and care coordin-
ation: the next big opportunity for informatics? Yearb Med
Inform 2015; 24: 11-14.



https://orcid.org/0000-0002-1778-2411
https://orcid.org/0000-0002-1778-2411
https://orcid.org/0000-0002-6091-8193
https://orcid.org/0000-0002-6091-8193

18

DIGITAL HEALTH

9.

10.

12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

Vimalananda VG, Gupte G, Seraj SM, et al. Electronic con-
sultations (e-consults) to improve access to specialty care: a
systematic review and narrative synthesis. J Telemed
Telecare 2015; 21: 323-330.

Motulsky A, Sicotte C MPM, Schuster T, et al. Using health
information exchange: usage and perceived usefulness in
primary care. Stud Health Technol Inform 2019; 264:
709-713.

Kirsh SR, Ho PM and Aron DC. Providing specialty consult-
ant expertise to primary care: an expanding spectrum of
modalities. Mayo Clin Proc 2014; 89: 1416-1426.

. Longest B and Young G. Coordination and communication.

In: Shortell S and Kaluzny A (eds) Shortell and Kaluzny’s
healthcare management: organization design and behavior.
4th ed. New York: Delmar, 2000, pp.210-243.

Aller M-B, Vargas I, Coderch J, et al. Development and
testing of indicators to measure coordination of clinical infor-
mation and management across levels of care. BMC Health
Serv Res 2015; 15: 323.

Blank L, Baxter S, Woods HB, et al. What is the evidence on
interventions to manage referral from primary to specialist
non-emergency care? A systematic review and logic model
synthesis. Health Serv Deliv Res 2015; 3: 1-430.

Black AD, Car J, Pagliari C, et al. The impact of eHealth on
the quality and safety of health care: a systematic overview.
PLoS Med 2011; 8: e1000387.

Ross J, Stevenson F, Lau R, et al. Factors that influence the
implementation of e-health: a systematic review of systematic
reviews (an update). Implement Sci 2016; 11: 146.
Keasberry J, Scott IA, Sullivan C, et al. Going digital: a narrative
overview of the clinical and organisational impacts of eHealth
technologies in hospital practice. Aust Health Rev 2017; 41: 646.

. Bell D, Straus S, Wu S, et al. Use of an electronic referral

system to improve the outpatient primary care—specialty
care interface: final report. (Prepared by RAND
Corporation under Contract No. HHSA 290-2006-00017,
TO #3). Agency for Healthcare Research and Quality.
Rockville, MD, USA. February, 2012.

Liddy C, Rowan MS, Afkham A, et al. Building access to
specialist care through e-consultation. Open Med 2013; 7:
1-8.

Osman MA, Schick-Makaroff K, Thompson S, et al. Barriers
and facilitators for implementation of electronic consultations
(eConsult) to enhance access to specialist care: a scoping
review. BMJ Glob Health 2019; 4: e001629.

Boonstra A and Broekhuis M. Barriers to the acceptance of
electronic medical records by physicians from systematic
review to taxonomy and interventions. BMC Health Serv
Res 2010; 10: 231.

McGinn CA, Grenier S, Duplantie J, et al. Comparison of user
groups’ perspectives of barriers and facilitators to implement-
ing electronic health records: a systematic review. BMC Med
2011; 9: 46.

Tsai CH, Eghdam A, Davoody N, et al. Effects of electronic
health record implementation and barriers to adoption and
use: a scoping review and qualitative analysis of the
content. Life 2020; 10: 327.

Dutta B and Hwang H-G. The adoption of electronic
medical record by physicians. Medicine (Baltimore) 2020;
99: 19290.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Tuot DS, Leeds K, Murphy EJ, et al. Facilitators and barriers
to implementing electronic referral and/or consultation
systems: a qualitative study of 16 health organizations.
BMC Health Serv Res 2015; 15: 568.

Peeters KMM, Reichel LAM, Muris DMJ, et al. Family phys-
ician—to—hospital specialist electronic consultation and access
to hospital care. JAMA Netw Open 2024; 7: €2351623.
Vimalananda VG, Orlander JD, Afable MK, et al. Electronic
consultations (E-consults) and their outcomes: a systematic
review. J Am Med Inform Assoc 2020; 27: 471-479.

Liddy C, Moroz I, Mihan A, et al. A systematic review of asyn-
chronous, provider-to-provider, electronic consultation services
to improve access to specialty care available worldwide.
Telemed e-Health 2019; 25: 184-198. Available from https:/
www liebertpub.com/doi/10.1089/tm;j.2018.0005.
Azamar-Alonso A, Costa AP, Huebner LA, et al. Electronic
referral systems in health care: a scoping review.
Clinicoecon Outcomes Res 2019; 11: 325-333.

Liddy C, Drosinis P and Keely E. Electronic consultation
systems: worldwide prevalence and their impact on patient
care — a systematic review. Fam Pract 2016; 33: 274-285.
Fernandez-Aleman JL, Sefior IC, Lozoya PAO, et al. Security
and privacy in electronic health records: a systematic literature
review. J Biomed Inform 2013; 46: 541-562.

Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for
scoping reviews (PRISMA-ScR): checklist and explanation.
Ann Intern Med 2018; 169: 467-473.

Véazquez M-L, Vargas I, Garcia-Subirats I, et al. Doctors’
experience of coordination across care levels and associated
factors. A cross-sectional study in public healthcare networks
of six Latin American countries. Soc Sci Med 2017; 182:
10-19.

Graetz I, Reed M, Rundall T, et al. Care coordination and
electronic health records: connecting clinicians. AMIA Annu
Symp Proc 2009; 2009: 208-212.

Graetz I, Reed M, Shortell SM, et al. The next step towards
making use meaningful: electronic information exchange
and care coordination across clinicians and delivery sites.
Med Care 2014; 52: 1037-1041.

Gandhi TK, Keating NL, Ditmore M, et al. Improving referral
communication using a referral tool within an electronic
medical record. In: Henriksen K, Battles JB, Keyes MA, et
al. (eds) Advances in Patient Safety: New Directions and
Alternative Approaches (Vol. 3: Performance and Tools).
Rockville, MD: Agency for Healthcare Research and
Quality (US), August 2008, pp.1-12.

Kim-Hwang JE, Chen AH, Bell DS, et al. Evaluating elec-
tronic referrals for specialty care at a public hospital. J Gen
Intern Med 2010; 25: 1123-1128.

Cruz ML, Gleason N, Wang M, et al. Transforming the endo-
crine consult: asynchronous provider consultations. Endocr
Pract 2015; 21: 514-521.

Olayiwola JN, Anderson D, Jepeal N, et al. Electronic consul-
tations to improve the primary care—specialty care interface for
cardiology in the medically underserved: a cluster-randomized
controlled trial. Ann Fam Med 2016; 14: 133-140.
Golberstein E, Kolvenbach S, Carruthers H, et al. Effects of
electronic psychiatric consultations on primary care provider
perceptions of mental health care: survey results from a rando-
mized evaluation. Healthcare 2018; 6: 17-22.



https://www.liebertpub.com/doi/10.1089/tmj.2018.0005
https://www.liebertpub.com/doi/10.1089/tmj.2018.0005
https://www.liebertpub.com/doi/10.1089/tmj.2018.0005

Campaz-Landazabal et al.

19

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Seiger K, Hawryluk EB, Kroshinsky D, et al. Pediatric derma-
tology eConsults: reduced wait times and dermatology office
visits. Pediatr Dermatol 2020; 37: 804-810.

Rea CJ, Wenren LM, Tran KD, et al. Shared care: using
an electronic consult form to facilitate primary care
provider—specialty care coordination. Acad Pediatr 2018;
18: 797-804.

Wood BR, Bender JA, Jackson S, et al. Electronic consults for
infectious diseases in a United States multisite academic
health system. Open Forum Infect Dis 2020; 7: ofaalOl.
Patel V, Stewart D and Horstman MJ. E-consults: an effective
way to decrease clinic wait times in rheumatology. BMC
Rheumatol 2020; 4: 54.

Anderson D, Porto A, Koppel J, et al. Impact of endocrin-
ology eConsults on access to endocrinology care for
Medicaid patients. Telemed J E Health 2020; 26: 1383-1390.
Straus S, Chen A, Yee H J, et al. Implementation of an elec-
tronic referral system for outpatient specialty care. AMIA
Annu Symp Proc 2011; 2011: 1337-1346.

Rodriguez KL, Burkitt KH, Bayliss NK, et al. Veteran,
primary care provider, and specialist satisfaction with elec-
tronic consultation. JMIR Med Inform 2015; 3: e5.

Gupte G, Vimalananda V, Simon SR, et al. Disruptive innov-
ation: implementation of electronic consultations in a veterans
affairs health care system. JMIR Med Inform 2016; 4: e6.
Anderson E, Vimalananda VG, Orlander JD, et al. Implications
of electronic consultations for clinician communication
and relationships: a qualitative study. Med Care 2021;
59: 808-815.

Lee MS, Ray KN, Mehrotra A, et al. Primary care practi-
tioners’ perceptions of electronic consult systems: a qualita-
tive analysis. JAMA Intern Med 2018; 178: 782—789.
Hysong S, Esquivel A, Sittig D, et al. Towards successful
coordination of electronic health record based-referrals: a
qualitative analysis. Implement Sci 2011; 6: 84.

Bifulco L, Guidotti O, Velez I, et al. Impact of eConsults on
clinical care in primary care: a cross-sectional analysis of
primary care provider behavior. J Prim Care Community
Health 2023; 14: 1-8.

Rankine J, Yeramosu D, Matheo L, et al. Optimizing e-con-
sultations to adolescent medicine specialists: qualitative syn-
thesis of feedback from user-centered design. JMIR Hum
Factors 2021; 8: €25568.

Ong SW, Kaushal A, Pariser P, et al. An integrated kidney
care eConsult practice model: results from the iKinect
project. Am J Nephrol 2019; 50: 262-271.

Liddy C, Afkham A, Drosinis P, et al. Impact of and satisfac-
tion with a new eConsult service: a mixed methods study of
primary care providers. J Am Board Fam Med 2015; 28:
394-403.

Helmer-Smith M, Fung C, Afkham A, et al. The feasibility of
using electronic consultation in long-term care homes. J Am
Med Dir Assoc 2020; 21: 1166-1170.e2.

Hensel JM, Yang R, Rai M, et al. Optimizing electronic con-
sultation between primary care providers and psychiatrists:
mixed-methods study. J Med Internet Res 2018; 20: e124.
Lai L, Liddy C, Keely E, et al. The impact of electronic con-
sultation on a Canadian tertiary care pediatric specialty refer-
ral system: a prospective single-center observational study.
PLoS One 2018; 13: €0190247.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Stoves J, Connolly J, Cheung C, et al. Electronic consultation
as an alternative to hospital referral for patients with chronic
kidney disease: a novel application for networked electronic
health records to improve the accessibility and efficiency of
healthcare. Qual Saf Health Care 2010; 19: e54.

Sampson R, Barbour R and Wilson P. Email communication
at the medical primary—secondary care interface: a qualitative
exploration. Br J Gen Pract 2016; 66: e467—e473.

Job J, Nicholson C, Calleja Z, et al. Implementing a general
practitioner-to-general physician eConsult service (eConsultant)
in Australia. BMC Health Serv Res 2022; 22: 1278.

Peeters K, Giroldi E, Veldhuizen L, et al. General practitioner use
of e-consultation to consult hospital specialists: interview study
to obtain physician’s perceptions about digital interprofessional
communication. J Med Internet Res 2023; 25: e40318.

Garcia Garcia M, Valenzuela Mujica M, Martinez Ocaifia J,
et al. Results of a coordination and shared clinical information
programme between primary care and nephrology. Nefrologia
2011; 31: 84-90.

Liddy C, Boulay E, Crowe L, et al. Impact of the connected
medicine collaborative in improving access to specialist
care: a cross-sectional analysis. CMAJ Open 2021; 9: E1187—
E1194.

Vargas I, Mogollén-Pérez AS, De Paepe P, et al. Do existing
mechanisms contribute to improvements in care coordination
across levels of care in health services networks? Opinions of
the health personnel in Colombia and Brazil. BMC Health
Serv Res 2015; 15: 213.

Minary L, Trompette J, Kivits J, et al. Which design to evalu-
ate complex interventions? Toward a methodological frame-
work through a systematic review. BMC Med Res Methodol
2019; 19: 92.

Damschroder LJ, Aron DC, Keith RE, et al. Fostering imple-
mentation of health services research findings into practice: a
consolidated framework for advancing implementation
science. Implement Sci 2009; 4: 50.

Pettigrew AM. The character and significance of strategy
process research. Strateg Manage J 1992; 13: 5-16.
Seyed-Nezhad M, Ahmadi B and Akbari-Sari A. Factors affect-
ing the successful implementation of the referral system: a
scoping review. J Family Med Prim Care 2021; 10: 4364.
World Health Organization. Global efforts in measuring
quality of care. Geneva. February 2018; 1-39.

Zuchowski JL, Rose DE, Hamilton AB, et al. Challenges in
referral communication between VHA primary care and spe-
cialty care. J Gen Intern Med 2015; 30: 305-311.
Campaz-Landazabal D, Esteve-Matali L, Vargas I, et al. Is
clinical coordination across care levels different according to
the secondary care medical speciality? Results from the
Catalan health system. Int J Health Plann Manage 2023; 38:
643-661.

Esteve-Matali L, Vargas I, Sdnchez E, et al. Do primary and
secondary care doctors have a different experience and per-
ception of cross-level clinical coordination? Results of a
cross-sectional study in the Catalan national health system
(Spain). BMC Fam Pract 2020; 21: 135.
Miranda-Mendizabal A, Vargas I, Mogoll6n-Pérez A-S , et al.
Conocimiento y uso de mecanismos de coordinacién clinica
de servicios de salud de Latinoamérica. Gac Sanit 2020; 34
340-349.




20

DIGITAL HEALTH

74.

75.

76.

Angstman KB, Rohrer JE, Adamson SC, et al. Impact of
e-consults on return visits of primary care patients. Health
Care Manag (Frederick) 2009; 28: 253-257.

Liddy C, Deri Armstrong C, Drosinis P, et al. What are the
costs of improving access to specialists through
eConsultation? The Champlain BASE experience. Stud
Health Technol Inform 2015; 209: 67-74.

Hayriken K, Saranto K and Nykaren P. Definition, structure,
content, use and impacts of electronic health records: a review
of the research literature. Int J Med Inform 2008; 77: 291-304.

7.

78.

79.

Catwell L and Sheikh A. Evaluating eHealth interventions:
the need for continuous systemic evaluation. PLoS Med
2009; 6: e1000126.

Novoa-Parra CD, Sanjuan-Cerveré R, Rodrigo-Pérez JL,
et al. Using WhatsApp® in our clinical practice: a pilot
study. Rev Esp Cir Ortop Traumatol (Eng Ed) 2020; 64:
120-124.

Kicinski M, Springate DA and Kontopantelis E. Publication
bias in meta-analyses from the Cochrane database of system-
atic reviews. Stat Med 2015; 34: 2781-2793.




	 Introduction
	 Methods
	 Results
	 Articles selected
	 Characteristics of the studies selected
	 Results of the studies
	 Impact of electronic consultations via EHR on clinical coordination between care levels
	 Impact of email consultations on clinical coordination between care levels
	 Impact of shared EHR on clinical coordination between care levels


	 Discussion
	 Studies from high-income countries focusing on electronic consultations, with limited analysis of process and outcomes
	 Electronic consultations via EHR are useful for improving clinical coordination but come with limitations
	 Limited evidence of the impact of other ICT-based mechanisms on clinical coordination

	 Conclusions
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


