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Abstract

Background. Many health organizations are exploring the potential of electronic consultation 
(eConsult) services to address excessive wait times for specialist care.
Objective. To understand the effectiveness, population impact and costs associated with 
implementation of eConsult services.
Methods. We conducted a systematic review using a narrative synthesis approach. We searched 
Medline and Embase from inception to August 2014 (English/French). Included studies focused 
on communication between primary care providers and specialist physicians through an 
asynchronous, directed communication over a secure electronic medium. We assessed study 
quality with a modified version of the Effective Public Health Practice Project Quality Assessment 
Tool for Quantitative Studies. We synthesized the results using the Triple Aim framework.
Results. A total of 36 studies were included. Most were set in the USA and focused on single-
specialty services (most commonly dermatology). Population health outcomes included patient 
populations, adoption/utilization and provider attitudes. Providers cited timely advice from 
specialists, good medical care, confirmation of diagnoses and educational benefits. No clinical 
outcomes were reported. Patient experience of care was generally positive, with quick specialist 
response times (4.6 hours to 3.9 days), avoided referrals (12–84%) and satisfaction ranging from 
78% to 93%. System costs were reported in only seven studies using different outcome measures 
and settings, limiting comparability.
Conclusion. Though eConsult systems are highly acceptable for patients and providers and deliver 
improved access to specialist advice, gaps remain regarding eConsult’s impact on population 
health and system costs. To achieve optimized health system performance, eConsult services 
must include specialty services as determined by community needs and further explore cost-
effectiveness.
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Introduction

Excessive wait times for accessing specialist care are significant prob-
lems faced by many health care systems. In a recent survey by the 

Commonwealth Fund, Canada had the second longest wait times 
for seeing a specialist physician (1). In Northern Ireland, recently 
published wait time statistics showed that the national health service 
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missed its target of having 80% of patients wait <9 weeks for their 
first specialist appointment (2). In England, the median referral to 
treatment time in early 2015 was 9.7 weeks (3). The burden of wait-
ing to see a specialist is significant for patients and in some cases 
can result in poorer health outcomes (4). Delays in accessing care 
can cause increased worry and anxiety for both patients and their 
families (5). Furthermore, delays between referrals and specialist 
appointments can result in lapses in communication between pro-
viders, duplication of services and overall dissatisfaction (4,6).

There is an opportunity to improve access to specialist care 
through the use of innovative e-health platforms such as electronic 
consultation (eConsult). eConsult links primary care providers 
(PCPs) and specialists through electronic means and enables special-
ist advice to be given directly, often without the need for a face-to-
face visit (7–9). eConsult systems can be synchronous, asynchronous 
or a hybrid of the two; synchronous eConsults occur in real time 
and involve videoconferencing between providers, whereas asyn-
chronous eConsult systems allow PCPs to submit written questions 
to a specialist that they can view at a time that is convenient for 
them, avoiding the need to schedule a time for either the patient or 
the providers (10).

Our team in Ottawa, Canada, has been working on the develop-
ment and implementation of eConsult since 2009 (7,11,12). Many 
other health organizations are seeking solutions to improve access to 
care and have also begun to examine the implementation of eHealth 
systems such as eConsult. However, the international literature on 
the impact of eConsult is mostly limited to services offering access 
to a single speciality, commonly dermatology (13,14). These services 
were introduced as extensions of specific speciality-focused telemedi-
cine visits that allowed images to be stored and reviewed at a later 
time by the specialist (thus making them asynchronous) (14–17). As 
part of our program of research, we undertook a systematic review of 
the literature to understand the potential population scope, patient 
impact and costs of eConsult with a view not only to inform our 
impact evaluation metrics but also to develop a better understanding 
of this innovation from a scalability perspective.

The concept of better health, better care and lower per cap-
ita cost, as captured by the Triple Aim framework (18), has been 
increasingly adopted within many organizations around the world 
to drive health system reform. Developed by the Institute for 
Healthcare Improvement, Triple Aim describes an approach to opti-
mizing health system performance by simultaneously pursuing three 
dimensions: (i) improving the health of populations; (ii) improving 
the patient experience of care; and (iii) reducing the per capita cost 
of health care. The premise of the framework is that simultaneously 
pursuing these three objectives enables health care organizations to 
identify and address problems that lead to poor coordination and 
inefficient delivery of care and helps focus attention on and redirect 
resources to those activities that will have the greatest impact on 
health. The overall intent of Triple Aim as a quality improvement 
framework is to guide the redesign of health care systems and the 
transition to population health (18).

Previous reviews have demonstrated the benefits of eConsult 
services on satisfaction and response times (13,14,16,19). However, 
these reviews have not viewed the existing literature through the 
lens of an implementation framework such as Triple Aim. Such 
frameworks are invaluable for contextualizing the knowledge cur-
rently available on a given topic, and allow for a comprehensive 
and nuanced view of health care innovations by highlighting where 
evidence is strong and where it needs to be improved. We therefore 
aim to evaluate eConsult’s impact on the three goals for health care 

improvement described by the Triple Aim framework: improving 
the health of the population, improving the patients’ experience of 
care and reducing the per capita cost of health care (18), in order 
to evaluate eConsult’s effectiveness under these criteria and identify 
any gaps in the literature.

Methods

Study design
This study consists of a systematic review of the literature examin-
ing the impact of eConsult on the delivery of care. We registered our 
protocol on PROSPERO (CRD42013004251).

Data sources
On 19 August 2014, we conducted a search of Medline (from 
1946) and Embase (from 1947) for titles published in any year in 
English or French. Our search strategy focused on two different clus-
ters of terms: (i) keywords for electronic consultation (e.g. eConsult, 
internet-based referral, virtual consult, store and forward), and (ii) 
keywords for primary care (e.g. family practice, GP, family health 
team) (Appendix 1) We consulted a librarian for guidance in com-
pleting the electronic search. Reference lists of all included titles were 
reviewed to supplement articles identified from the electronic search.

Inclusion criteria
eConsult was defined as an asynchronous, directed communication 
over a secure electronic medium that involved sharing of patient-
specific information and sought clarification or guidance regarding 
clinical care. This definition excludes other telemedicine modalities 
and unsecure email messaging between providers. Studies had to 
focus on communication between a PCP and specialist physician 
through an eConsult service. Examples of PCPs included family 
physicians, nurse practitioners, physician assistants or any medical 
doctor who considered themselves to deliver primary care; however, 
dentists and pharmacists were excluded. We also excluded stud-
ies if the communication between PCP and specialist occurred in 
web-based forums, over email/social media if not explicitly stated 
as secure or if the communication was strictly one-way and did not 
allow for iterative communication between providers. Pilot/feasi-
bility studies, conference abstracts, letters, editorials and literature 
reviews were excluded.

We used a modified version of the Effective Public Health 
Practice Project Quality Assessment Tool (20) to assess the quality of 
included studies. The tool covers a range of study designs including 
randomized trials and observational designs. However, some com-
ponents of the scale were not applicable to all studies. To address 
this issue, we modified the tool to include only the components rel-
evant to all included studies so that it could be applied evenly (see 
Appendix 2).

Data extraction and synthesis
We based our data extraction form on a previous review of asyn-
chronous telehealth programs (16). Data extraction elements 
included author, study design, setting, research question, out-
comes, participant characteristics, sample size, specialities con-
sulted and main results. The data extraction form was piloted 
initially to ensure all relevant data were extracted. Due to large 
heterogeneity in study design, outcomes and study populations, 
the results could not be pooled together for a meaningful effect 
estimate.
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We conducted a thematic analysis of findings and synthesized key 
outcomes using the Triple Aim framework as a guide. The results are 
presented as a narrative synthesis. We used the PRISMA guidelines 
for reporting on systematic reviews (21).

Results

The electronic search yielded 1601 records, of which 36 were 
included (Fig. 1). The majority of studies were conducted in the USA 
(51%). Most studies still focused on a single-specialty service, com-
monly dermatology; only 7 studies (9%) described multi-speciality 
services (Table  1). Study designs included cross-sectional (22–24), 
qualitative/mixed methods (25,26), cohort studies (27–32) and ran-
domized controlled trials (RCTs) (17,33–38). The majority of stud-
ies were given a quality rating of moderate (58%, n = 21) with the 
remaining rated as weak (22%, n = 8) or strong (19%, n = 7). Given 
the limited literature and scope of the research question, we did not 
exclude articles based on quality.

eConsult services were implemented on a variety of technologi-
cal platforms, often based on the existing private networks within 
closed systems such as Veteran’s Affairs (VA) (15,17,37–42), San 
Francisco General Hospital (SFGH) (8,25,43), Kaiser Permanente 
(44,45), Mayo clinic (46) or regional networks such as the Finnish 
eConsult service (Table  2) (27). In such cases, electronic health 
records linked providers to an existing set of specialty services via 
a private network. Providers thus had access to additional patient 
information through the shared medical record (44). Other eCon-
sult services were developed as stand-alone web-based portals 
(22,26,31,33,35,36,47–50) or used secured intranet emails as the 
means of communication (28,29,51,52).

Scope of population health
We identified 24 studies that spoke to the scope of population health. 
Population health metrics were captured mainly through total 
patient population served, provider adoption and utilization, and 
provider satisfaction. Roughly two-thirds of these studies were of 
moderate quality (n = 15) and 29% were found to be weak (n = 7). 
Only two of the papers were strong. Furthermore, we found little 
research that explored the impact of eConsult services on population 
health through clinical outcomes. No studies included in our review 
examined services’ effects on common measures of population 
health, such as emergency room visits, hospitalizations or mortality.

Population served
The eConsult platforms discussed in the literature served a wide range of 
patient populations. Only 28% of studies (n = 10) reported on popula-
tions served. Of those that did, there was a wide range depending on 
the type of service. In the UK, ~20 GPs serve a population of around 
38 000 in Sheffield, and the Bradford and Airedale Primary Care Trust 
in Northern England serves ~600 000 (9,26,33). The skin cancer clinic in 
Southern Spain covers a population of 300 000 (51,52). The two Dutch 
district hospitals see ~38 000 and 98 000 new outpatient visits per year, 
respectively (34). The Kaiser Permanente network serves 500 000 patients 
in Colorado and 3.2 million in Northern California (44,45). In four 
Finnish districts, the population ranges from 15 000 to 33 000 (27,49).

Provider adoption and utilization
Utilization and adoption rates varied among studies. In the span of 
two years, the Dutch teledermatology service grew from 5 to 28 fam-
ily practices and expanded to five hospitals (30). Among the 2784 
GPs included in van der Heijden et al. (32), 65% were active users 

Figure 1. Flow of titles through review
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of the service (i.e. submitted at least one eConsult), submitting an 
average of 9.1 eConsults per year. At the Mayo clinic, 71% of PCPs 
(n  =  40) had tried the eConsult system after it had been in place 
for one year (46). The Electronic Children’s Hospital of the Pacific 
(ECHO-Pac) service (which offered access to 33 different paediat-
ric subspecialty services) reported an average of 11.5 eConsults per 
1000 children, though utilization rates varied widely depending on 
the site location (50). In Peijas, Finland, where eConsult was avail-
able, rates were reported as 7.5 referrals per 1000 inhabitants (27).

Provider satisfaction
Thirteen studies examined PCPs’ perspectives on the eConsult service 
(9,15,24,25,29,31–33,42–44,46,47). Few of these studies discussed the 
validity of the survey used or described the questions they asked PCPs in 

detail. The majority of studies reported positive reviews of eConsult and 
noted that providers expressed enthusiasm for the service. PCPs reported 
that eConsult led to timely advice from specialists (9), provided good 
medical care (46), improved overall clinic care/was a good addition to 
regular services (15,43) and helped confirm diagnoses (47). Drawbacks 
or concerns regarding eConsult included deficiencies in technology 
(25,47) and information technology support (15), medico-legal concerns 
(46) and increased workload (15,25,47). However, in the vast majority 
of studies, these issues were minor and did not overshadow PCPs’ posi-
tive responses to the service. The sole exception was a study by Bowns 
et al. (33), in which only 21% of PCPs reported being satisfied or very 
satisfied with the service. Some of the main issues reported in this study 
included problems with the software itself, including connectivity issues, 
increased workload and an overly complex referral process (33).

Table 2. Description of technology platforms

Name Setting Description

Shared health record
 Veteran’s Affairs 15,17,37–42 USA Built into the EMR. Referring PCP generates a consult that is 

forwarded to the specialist through the EMR. The specialist is able 
to view the request, the patients’ health record, and respond to the 
PCP, all within the EMR.

 Kaiser Permanente (44,45) USA Fully integrated EMR using KP HealthConnect. Includes integrated 
CPOE for all tests, medications and referrals. Within CPOE refer-
ring physicians are able to support an ‘advice only’ consult that is 
answered by specialists in the department.

 SystmOne (9) UK SystmOne is an eConsult service using networked electronic health 
records. GPs can send electronic referrals and share patient data 
through the EHR. GPs can ‘request advice’ or ‘question the need for 
“hospital clinic review”’.

 San Francisco General Hospital (8,25,43) USA The SFGH eReferral system includes integration of existing EMR 
and allows back and forth communication between referring pro-
viders and subspecialist reviewer.

 Mayo Clinic (46) USA Virtual consults available as an order placed in EMR that goes to 
a particular specialty and not a specialist. Specialists then complete 
a note in the EMR, giving recommendation to PCP. PCP is then 
responsible for contacting patient and/or enacting the advice.

 MUSTI Hospital Information System (27) Finland Built into hospital information system that utilizes an investigation 
request-and-answer system. GPs could choose between two types of 
referral: clinic or consultation.

Secured web-based portals
 KSYOS TeleConsultation System (23,32,34,53) Netherlands Secured website where PCPs can log in and upload patient infor-

mation and images that are stored on secured servers. Specialists 
receive a notification email and log in to same secure site to view 
referral information.

 TeleMC (30) Netherlands Secured web-based website that PCPs can access through their 
EMR by logging onto the site with their username and password. 
TeleMC interacts with the patients’ health record and extracts rel-
evant data to include in the referral along with the specific question 
from the PCP. Both specialist and PCP are notified by email each 
time an update is available.

 Neurolink (24) Ireland Web-based application where PCPs fill out an electronic template 
using a series of drop-down menus and text boxes and send the 
referral. Neurologist is alerted by email and is able to log on and 
view the referral.

  Web-based platforms (secure servers) 
(22,26,31,33,35,36,47–50)

USA, UK, Finland, Spain, 
Colombia

Web applications that PCPs and specialists can easily access using a 
standard web browser. PCPs log in to the site and can submit their 
patient specific question to a specialist along with any attachments 
deemed helpful (images, lab results, etc.).

Intranet referrals
 Encrypted email (28,29,51,52) Spain, USA PCPs complete a standardized referral form that is sent via en-

crypted email for review by a specialist.

CPOE, computer provider order entry; PCP, primary care provider; EMR, electronic medical record KP, Kaiser Permanente; SFGH, San Francisco General 
Hospital; EHR = electronic health record.
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PCPs in several studies reported that eConsult had an added 
educational benefit, as answers to questions about a specific patient 
improved their ability to treat other patients with similar problems. 
PCPs using the SystmOne and Neurolink reported that the services 
gave them greater confidence when managing chronic kidney disease 
and neurological conditions, respectively (9,24). The educational 
benefits of using eConsult were regularly mentioned in interviews 
with PCPs who used the eReferral system at the SFGH (25). PCPs 
reported educational benefits in 92% of teledermatology consults 
and 85% of telepulmonology consults (23,32). Among the nine users 
of the KSYOS telenephrology system surveyed (21.4% of total), eight 
reported that their knowledge of nephrology had increased through 
using eConsult (30). About 55% (n  =  21) of users of the teleder-
matology service at a VA clinic in the USA reported an educational 
benefit compared to 34% (n = 18) using usual care (42).

Fewer studies examined specialists’ perspectives on eConsult 
(8,9,22,25,33,42,46). Among those that did, the majority reported 
high levels of satisfaction with eConsult. Specialists reported that 
eConsult made it easier to ascertain clinical referral questions (8) 
and triage patients for clinical appointments (42), was an efficient 
use of their time and was less disruptive than telephones or pagers 
(46). The two specialists in the study by Bowns et al. (33) expressed 
overall dissatisfaction with eConsult, citing similar reasons as the 
PCPs who used the same service (i.e. need for a reliable and config-
urable teledermatology system). Other areas of concern were lack 
of patient contact and medico-legal issues. The dermatologists stud-
ied in the VA setting, while being satisfied overall, expressed similar 
issues around feeling less confident in their diagnoses and manage-
ment plans compared to seeing patients face-to-face (42).

Patient experience of care
A total of 27 studies included in our review examined the patient 
experience of care. Slightly over half of these studies were of mod-
erate quality (n = 15). Of the remainder, slightly more were weak 
(n = 7) than strong (n = 5). The patient experience of care was cap-
tured through four measures: access, efficiency, effectiveness and 
satisfaction.

Access
Studies used a number of factors to measure eConsult’s impact 
on patient access to care, including specialists’ response times to 
questions posed via eConsult, wait times to intervention, time to 
initial evaluation and biopsy, and time to diagnosis. The major-
ity of studies that evaluated access to care found positive results. 
Average specialist response times varied between 4.6 hours and 
3.9  days (9,24,29,30,32,50). Hsiao and Oh (39) reported that 
eConsult resulted in shorter time intervals for initial consultation, 
biopsy and surgery for remote patients compared to traditional 
systems. Similarly, Kahn et al. (45) found that remote patients with 
skin cancer who used teledermatology waited less time for biopsies 
compared to conventional referrals. Overall waiting intervals were 
shorter through eConsult (12.3 days) compared to traditional refer-
rals (88.6 days) for patients with pigment lesions (29). Whited et al. 
(37) reported shorter wait times to intervention among patients in 
the teledermatology arm compared to the traditional referral process.

Efficiency
Studies measured efficiency as the proportion of referrals that were 
avoided as a result of using eConsult. Each service measured refer-
ral avoidance differently, making it difficult to compare overall 
avoidance rates. In the Netherlands, studies that asked PCPs their 

intention before they submitted the case (i.e. if they are asking for 
a second opinion or if they intend to prevent a referral) reported 
rates of referral avoidance of between 27% and 84% (23,30,32). 
Studies of systems that considered referral avoidance based on the 
opinion of specialist physicians reported rates between 12% and 
39% (34,50). In the USA, VA clinics reported dermatology avoid-
ance rates of 18.5% (37). In Spain, 51% of referrals were avoided 
in pigmented lesion clinics and 42% for general teledermatology 
(47,52). Among multi-specialty eConsult services, avoidance rates in 
Finland were 52% (49) and 57% (27) and 40% at the larger Kaiser 
Permanente in the USA (44). In Ireland’s Neurolink service, 19% of 
referrals processed were avoided (24).

Effectiveness
To measure the effectiveness of eConsult, studies explored outcomes 
pertaining to clinical, diagnostic or treatment measures. In nearly all 
cases, results were comparable between usual care and eConsult. All 
but one study focused exclusively on single-specialty services (derma-
tology, nephrology and paediatrics). There was no significant differ-
ence in clinical course outcomes or skin-related quality-of-life scores 
in RCTs comparing traditional groups of dermatology patients to 
those using eConsult (17,35,38). In a paediatric dermatology set-
ting, Chen et al. (28) noted overall diagnostic concordance in 48% 
of cases. Stoves et al. (9) assessed PCPs’ adherence to clinical advice 
they received via eConsult, noting high adherence in additional tests 
(82%), treatment changes (97%) and monitoring schedules (89%) 
for patients with chronic kidney disease. Vallejos (31) reported that 
PCPs changed their diagnosis in 13% of cases. After conducting a 
survey of participating PCPs, Kim et al. (43) found that 71.9% of 
providers who used a multi-specialty eReferral service reported that 
electronic referrals had improved their overall clinical care.

Satisfaction
Ten studies in six different settings examined patients’ experiences 
with eConsult services (17,22,26,29,33,34,40,42,44,49). Patient sat-
isfaction with and acceptability of eConsult was examined through 
surveys and semi-structured interviews. Many researchers used mod-
ified versions of the patient satisfaction questionnaire III (26,33,34), 
the visit specific questionnaire (42) or the Ambulatory Care survey 
(44). Others simply asked patients if they were satisfied overall with 
their eConsult services (17,22,29,40,49). Patients were consistently 
satisfied with the service, with average satisfaction scores ranging 
from 78% to 93% and mean satisfaction scores of 3.8 and 8.5 on 5- 
and 10-point Likert scales, respectively (22,26,29,33,34,40,42,44).

What are the costs of eConsult?
Seven studies reported on costs of eConsult systems (Table  3) 
(27,32,41,48,50,51,53). Four of these studies were of moderate 
quality, one was weak and two were strong. Five were based on der-
matology services (32,41,48,51,53), one on a paediatric subspecialty 
eConsult service (50) and one on a multi-specialty eConsult service 
(27). Four studies examined costs from a health system perspective 
(32,41,48,50) and three examined costs from a societal perspective 
that factored in such items as out-of-pocket expenses for patients 
(e.g. travel costs, parking) (27,51,53). All studies differed in out-
comes measured, costs considered and study setting. Some studies 
employed established methodologies to capture a comprehensive 
picture of the costs associated with eConsult (41,48,51,53). For 
instance, Eminović et al. (53) compiled an economic model using a 
decision analytical approach in which 282 variables were grouped 
into five major cost components for analysis, and performed a 

280 Family Practice, 2016, Vol. 33, No. 3

D
ow

nloaded from
 https://academ

ic.oup.com
/fam

pra/article/33/3/274/1749814 by U
niversity of O

ttaw
a user on 22 M

arch 2023



Ta
b

le
 3

. 
S

u
m

m
ar

y 
o

f 
fi

n
d

in
g

s—
re

d
u

ce
 p

er
 c

ap
it

a 
co

st
 o

f 
ca

re

Fi
rs

t 
au

th
or

 (
ye

ar
)

Sp
ec

ia
lt

y
C

ha
ra

ct
er

is
ti

cs
C

os
t 

pa
ra

m
et

er
s

R
es

ul
ts

a.
 C

om
pa

ri
so

n 
gr

ou
p

b.
 T

yp
e

c.
 P

er
sp

ec
ti

ve

C
al

la
ha

n 
(2

00
5)

 (
50

)
Pe

di
at

ri
c 

eC
on

su
lt

 u
si

ng
 

E
C

H
O

-P
ac

a.
 N

on
e

Pa
ti

en
t 

tr
av

el
 c

os
ts

 f
or

 a
ir

 e
va

cu
at

io
n.

E
st

im
at

ed
 c

os
ts

 p
er

 o
ne

 a
ir

 e
va

cu
at

io
n 

at
 

$5
79

4 
fo

r 
a 

to
ta

l s
av

in
g 

of
 $

18
5 

40
8.

b.
 C

A
c.

 H
ea

lt
h 

se
rv

ic
e

E
m

in
ov

ic
 (

20
10

) 
(5

3)
ST

FD
er

m
*

a.
 T

ra
di

ti
on

al
M

ai
n 

co
st

 c
om

po
ne

nt
s 

in
cl

ud
ed

 in
ve

st
m

en
ts

, G
P 

ca
re

, s
pe

ci
al

is
t 

ca
re

, 
pa

ti
en

t 
ex

pe
ns

es
 a

nd
 e

m
pl

oy
er

 c
os

ts
.

To
ta

l m
ea

n 
co

st
s 

fo
r 

te
le

de
rm

at
ol

og
y 

w
er

e 
hi

gh
er

 t
ha

n 
co

nv
en

ti
on

al
 p

ro
ce

ss
 c

os
ts

 [
m

ea
n 

di
ff

er
en

ce
 €

32
.5

 (
95

%
 C

I:
 −

29
 t

o 
74

.7
)]

. C
os

t 
sa

vi
ng

s 
oc

cu
r 

on
ly

 w
he

n 
di

st
an

ce
 t

o 
sp

ec
ia

lis
t 

is
 lo

ng
er

 o
r 

by
 h

av
in

g 
hi

gh
er

 p
ro

po
rt

io
n 

of
 

re
fe

rr
al

s 
av

oi
de

d.

b.
 C

M
A

c.
 S

oc
ie

ta
l

H
ar

no
 (

20
00

) 
(2

7)
M

ul
ti

-s
pe

ci
al

ty
 in

tr
an

et
  

re
fe

rr
al

s
a.

 T
ra

di
ti

on
al

D
ir

ec
t 

co
st

s 
fo

r 
re

fe
rr

al
s 

w
er

e 
ca

lc
ul

at
ed

 f
ro

m
 p

at
ie

nt
s 

th
ro

ug
h 

 
qu

es
ti

on
na

ir
es

, b
y 

ti
m

e 
ke

ep
in

g 
in

 t
he

 h
os

pi
ta

l a
nd

 t
hr

ou
gh

  
es

ti
m

at
es

 o
f 

di
re

ct
 c

os
ts

 o
f 

he
al

th
 s

er
vi

ce
s.

 T
hi

s 
in

cl
ud

ed
  

pe
rs

on
ne

l c
os

ts
, s

er
vi

ce
 c

ha
rg

es
 a

nd
 e

qu
ip

m
en

t. 
Pa

ti
en

t 
co

st
s 

 
in

cl
ud

ed
 t

ra
ve

l c
os

ts
, o

th
er

  
as

so
ci

at
ed

 c
os

ts
 a

nd
 a

rr
an

gi
ng

 h
om

e 
he

lp
.

C
os

t 
m

in
im

iz
at

io
n 

of
 a

lt
er

na
ti

ve
 in

te
rv

en
ti

on
s 

fo
un

d 
a 

ne
t 

be
ne

fit
 o

f 
78

76
 in

 f
av

ou
r 

of
 t

he
 

te
le

m
ed

ic
in

e 
op

ti
on

.
b.

 C
B

A
 a

nd
 C

M
A

c.
 S

oc
ie

ta
l

M
or

en
o-

R
am

ir
ez

 (
20

09
) 

(5
1)

ST
FD

er
m

*
a.

 T
ra

di
ti

on
al

G
P 

ca
re

, s
pe

ci
al

is
t 

ca
re

 a
nd

 t
ra

ve
l e

xp
en

di
tu

re
s 

fo
r 

pa
ti

en
ts

 f
or

 b
ot

h 
te

le
de

rm
at

ol
og

y 
an

d 
co

nv
en

ti
on

al
 p

ro
ce

ss
es

.
C

os
ts

 p
er

 p
at

ie
nt

 in
 t

el
ed

er
m

at
ol

og
y 

w
er

e 
le

ss
 

th
an

 c
on

ve
nt

io
na

l c
os

ts
 (

in
cr

em
en

ta
l c

os
t 

of
 

€4
9.

59
 in

 f
av

ou
r 

of
 t

el
ed

er
m

at
ol

og
y)

.
b.

 C
E

c.
 S

oc
ie

ta
l

Pa
k 

(2
00

9)
 (

48
)

ST
FD

er
m

*
a.

 T
ra

di
ti

on
al

D
ir

ec
t 

m
ed

ic
al

 c
os

ts
 in

cl
ud

ed
 c

lin
ic

-b
as

ed
 v

is
it

s 
(p

ri
m

ar
y 

an
d 

 
sp

ec
ia

lt
y 

ca
re

), 
te

le
de

rm
at

ol
og

y 
co

ns
ul

ts
, l

ab
/p

ro
ce

du
ra

l c
os

ts
 a

nd
  

m
ed

ic
at

io
n.

 I
nd

ir
ec

t 
co

st
s 

in
cl

ud
ed

 lo
st

 p
ro

du
ct

iv
it

y.

A
ve

ra
ge

 c
os

t 
fo

r 
te

le
de

rm
at

ol
og

y 
pa

ti
en

ts
 

($
34

0)
 w

as
 le

ss
 t

ha
n 

th
e 

co
m

pa
ra

bl
e 

co
st

s 
 

fo
r 

us
ua

l c
ar

e 
pa

ti
en

ts
 (

$3
72

). 
 

Te
le

de
rm

at
ol

og
y 

is
 c

os
t 

sa
vi

ng
 f

ro
m

 t
he

 p
ay

er
 

pe
rs

pe
ct

iv
e 

w
he

n 
in

di
re

ct
 c

os
ts

 d
ue

 t
o 

lo
st

 
pr

od
uc

ti
vi

ty
 a

re
 a

cc
ou

nt
ed

 f
or

.

b.
 C

M
A

c.
 H

ea
lt

h 
se

rv
ic

e

va
n 

de
r 

H
ei

jd
en

 (
20

11
) 

(3
2)

ST
FD

er
m

*
a.

 T
ra

di
ti

on
al

C
os

ts
 f

or
 t

el
ed

er
m

at
ol

og
y 

w
er

e 
a 

fix
ed

 p
ri

ce
 p

er
 e

ac
h 

co
ns

ul
t. 

 
In

cl
ud

ed
 w

ag
es

, G
P 

in
su

ra
nc

e,
 s

of
tw

ar
e,

 t
ra

in
in

g,
 c

am
er

as
 a

nd
  

he
lp

de
sk

 s
er

vi
ce

s.
 T

ra
di

ti
on

al
 c

os
ts

 w
er

e 
es

ti
m

at
ed

 b
y 

he
al

th
 c

ar
e 

 
co

st
s 

is
su

ed
 b

y 
th

e 
D

ut
ch

 g
ov

er
nm

en
t.

A
ve

ra
ge

 c
os

ts
 p

er
 p

at
ie

nt
 in

 c
on

ve
nt

io
na

l c
ar

e 
w

er
e 

€1
92

 a
nd

 €
15

7.
06

 in
 t

el
ed

er
m

at
ol

og
y.

 
Te

le
de

rm
at

ol
og

y 
re

pr
es

en
te

d 
an

 1
8%

 r
ed

uc
ti

on
 

w
he

n 
co

m
pa

re
d 

to
 t

ra
di

ti
on

al
 c

os
ts

.

b.
 C

A
c.

 H
ea

lt
h 

se
rv

ic
e

W
hi

te
d 

(2
00

3)
 (

41
)

ST
FD

er
m

*
a.

 T
ra

di
ti

on
al

E
xa

m
in

ed
 fi

xe
d 

co
st

s 
w

hi
ch

 in
cl

ud
ed

 t
el

ed
er

m
at

ol
og

y 
eq

ui
pm

en
t, 

co
m

m
un

ic
at

io
n 

an
d 

tr
ai

ni
ng

 c
os

ts
. V

ar
ia

bl
e 

co
st

s 
fo

r 
te

le
de

rm
at

ol
og

y 
in

cl
ud

ed
 la

bo
ur

, o
ve

rh
ea

d 
an

d 
re

nt
al

 c
os

ts
, s

up
pl

y 
an

d 
tr

av
el

  
co

m
pe

ns
at

io
n 

co
st

s 
fo

r 
pa

ti
en

ts
.

W
hi

le
 im

pl
em

en
ta

ti
on

 w
as

 n
ot

 c
os

t 
sa

vi
ng

 
ov

er
al

l, 
fo

un
d 

th
at

 it
 w

as
 c

os
t-

ef
fe

ct
iv

e 
to

 
de

cr
ea

se
 t

im
e 

to
 in

it
ia

l d
efi

ni
ti

ve
 in

te
rv

en
ti

on
 

in
 s

et
ti

ng
s 

th
at

 r
eq

ui
re

 lo
ng

 w
ai

ti
ng

 p
er

io
ds

.

b.
 C

A
 a

nd
 C

E
c.

 H
ea

lt
h 

se
rv

ic
e

C
A

, c
os

t 
an

al
ys

is
; C

M
A

, c
os

t 
m

in
im

iz
at

io
n 

an
al

ys
is

; C
E

, c
os

t-
ef

fe
ct

iv
en

es
s;

 S
T

FD
er

m
, s

to
re

-a
nd

-f
or

w
ar

d 
te

le
de

rm
at

ol
og

y.

Systematic review of eConsult systems 281

D
ow

nloaded from
 https://academ

ic.oup.com
/fam

pra/article/33/3/274/1749814 by U
niversity of O

ttaw
a user on 22 M

arch 2023



Monte Carlo simulation using 31 distributions in the used cost 
model. Others looked only at the direct costs of the eConsult ser-
vice (27), used billing data to compare average costs of eConsult 
versus usual care (32) or used only one aspect of service cost, such 
as avoided travel (50).

Reports varied regarding the overall cost-effectiveness of eCon-
sult versus usual care. In the Netherlands, total costs were higher 
for teledermatology compared to conventional care though poten-
tial cost savings were noted in cases where patients had to travel 
longer distances or if a higher number of face-to-face specialist vis-
its were avoided (53). The VA service was not cost saving overall, 
but Whited et al. (41) reported cost savings when considering the 
service’s ability to decrease time to initial definitive intervention. In 
both studies, the costs associated with additional tasks required on 
behalf of PCPs when submitting an eConsult were included when 
estimating the overall costs (taking images, completing and submit-
ting the form). Pak et al. (48) found that costs per patient were less 
for teledermatology than conventional referrals from the payer per-
spective. Researchers from the ECHO-Pac study reported cost sav-
ings of upwards of $180 000 in evacuation costs alone (50). Both 
van der Heijden and Moreno-Ramirez (32,51) reported that tele-
dermatology was cost saving compared to usual care, though both 
differed in perspective taken and economic analysis methods used. 
Researchers from Finland conducted a cost minimization analysis, 
which found that eConsult was less costly compared to outpatient 
clinic costs (27).

Discussion

Viewing eConsult through the lens of the Triple Aim framework 
highlights both the service’s potential and the gaps in the literature. 
The framework specifies that its three pillars should be considered 
equally in order to enhance health care delivery and improve patient 
outcomes. Similar to past reviews, we found the majority of the 
research on eConsult services examined outcomes related to patient 
and provider experience, with limited focus on population health 
and cost measures (13,14,16,19).

Our review found substantive gaps on the impact of eCon-
sult services on patients’ clinical outcomes, which would arguably 
provide the clearest picture of their impact on population health. 
Consequently, our examination of population health focused pri-
marily on measures of scope (i.e. how many patients the programs 
reached and how many providers used them) and provider attitudes 
(i.e. levels of satisfaction). These elements, although valuable, speak 
to two separate issues and paint an incomplete picture of eConsult’s 
impact on population health, demonstrating a potential limita-
tion of the Triple Aim framework. This limitation has been previ-
ously reported and Bodenheimer and Sinsky (54) have developed 
a proposed amendment to the Triple Aim framework. Called the 
Quadruple Aim, their framework expands Triple Aim to include 
a fourth goal of improving the work life of health care providers. 
Viewed through this modified lens, the papers discussing provider 
attitudes, previously grouped under population health, would fit 
comfortably under the fourth pillar, demonstrating that eConsult’s 
high levels of provider satisfaction and educational benefits provide 
robust support of its success.

Without provider adoption, new systems and models of care are 
unlikely to succeed, especially in the case of the referral pathway, 
given that it is directly initiated and responded to by the providers. 
eConsult services offer a relative advantage over current practice and 
were often seen as easy to use and well integrated into everyday 

workflow (55). Another commonly reported benefit of eConsult 
services was their ability to act as educational tools for providers. 
In some instances, the advice PCPs received not only helped them 
treat the initial patient, but also provided an educational benefit sup-
porting their ability to care for patients with similar concerns in the 
future. This educational element was reported by many providers 
across multiple studies. Future research should examine whether 
eConsult’s potential to build PCP capacity through education is 
being realized.

Finally, despite more than 10 years of work in eConsult, the ques-
tion of cost-effectiveness remains unanswered. Health care systems 
cannot afford to implement high-cost services that have limited 
impact on outcomes or are not sustainable. The studies of real-time 
telehealth services have not demonstrated cost-effectiveness (56); 
therefore, it is critical to include an economic analysis in all eConsult 
studies. In our review, we found only seven studies that reported 
on the economic impact of eConsult services. Most of these studies 
were of single-specialty systems (i.e. teledermatology). Two studies 
were based on RCT results, of which both reported that mean costs 
for teledermatology were higher compared to usual care (41,53). 
However, both studies examined populations with limited generaliz-
ability. All seven studies used different methods to compare costs, 
which further limits our capacity to draw broad conclusions from 
their findings. Recent advances in the approach of economic anal-
ysis health systems innovations such as eConsult call for uniform 
reporting of results to enable cost comparisons (57). This is critical, 
because it is only possible to expand successful projects into wide-
scale services if the new approach is cost-effective in the health care 
system in which it is to be employed.

While eConsult services show great promise in improving care, 
our review found that their implementation is still largely limited 
to programs focused on a single-specialty, generally dermatology. 
The predominance of dermatological services is likely due to the 
long wait times and insufficient supply of physicians associated 
with the specialty (34), the ease of conveying many dermatological 
questions using digital images and transition of real-time telemedi-
cine services to store-and-forward teledermatology. However, such 
an approach subverts the patient-first thinking necessary to suc-
cessful innovations. To have true population impact, regions must 
implement eConsult services based on the needs of the community 
and not the interest or availability of individual specialty groups. 
Technology should be the vehicle of change, not the driver. When 
designing eConsult innovations, developers should measure waits 
times from PCP referral to specialist visit for a number of special-
ties in the target region, and design a service that best addresses the 
identified gaps. Such a strategy is endorsed by the Patient-Centered 
Medical Neighbourhood (PCMN) model of care, an extension of the 
Patient-Centered Medical Home (PCMH), which ‘aims to transform 
the delivery of comprehensive primary care to children, adolescents, 
and adults’ by establishing physician-led primary care practices that 
offer a comprehensive basket of services, improve coordination 
of and access to care, and support evidence-based medicine (58). 
PCMHs have proven effective at improving patient health outcomes, 
reducing hospital readmission rates and emergency room visits, and 
lowering costs (59). The PCMN builds on this concept, emphasiz-
ing the importance of continuity and comprehensiveness of care not 
just among providers within the PCMH, but specialist clinics, com-
munity services and hospitals in the broader community (60,61). 
Though still in the early stages of evaluation, the PCMN has received 
a great deal of support from medical professionals (62). However, 
developing effective linkages has been challenging (63), and efforts 
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to expand the PCMH model into a PCMN model have only just 
begun (64). By providing a fast and secure link between primary and 
specialist providers, eConsult services have been identified as having 
the potential to support this inclusive model of care delivery (65).

Strengths and limitations
Few of the studies included in our review were of high quality. Most 
exhibited limitations in their methodology or reporting. The relative 
dearth of high-quality articles suggests that many eConsult systems 
may be implemented in an ad hoc manner by adding on to exist-
ing services. To improve the quality of the literature, future studies 
could utilize more pragmatic methods such as stepped wedge RCT 
design, delayed study designs and/or interrupted time series with a 
component of random selection at a practice or geographic level. In 
addition, heterogeneity in study design, outcomes and patient popu-
lations prevented us from completing a meta-analysis.

This review has several strengths. The characterization of the 
various technology platforms had not yet been reported in the lit-
erature. We found three main approaches: services built into existing 
shared electronic health systems, stand-alone web-based portals and 
extensions of the existing teledermatology services. Using the Triple 
Aim framework to guide, our narrative synthesis is a novel approach. 
However, we noted a limitation with the application of this frame-
work, with regard to incorporating the provider perspectives.

Conclusion

The results from our review illustrate that eConsult systems are effi-
cient, acceptable and may have a potential for large cost savings. 
Few studies reported on outcomes related to overall health and eco-
nomic analyses.
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Appendix 1. Electronic search strategy

1. (Electronic consult* or eConsult* or e-Consult*)
2. (electronic referral* or eReferral* or e-Referral*)
3. (electronic communicat* or eCommunicat* or e-Communicat*)
4. (electronic collaborat* or eCollaborat* or e-Collaborat*)

5. (electronic discuss* or eDiscuss* or e-discuss*)
6. (electronic advi#e or eAdvi#e or e-Advi#e)

7. (web based consult* or web-based consult*)
8. (web based referral* or web-based referral*)
9. (web-based communicat* or web based communicat*)
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10. (web based collaborat* or web-based collaborat*)
11. (web based discuss* or web-based discuss*)
12. (web based advi#e or web-based advi#e)

13. (internet consult* or internet-based consult* or internet based 
consult*)
14. (internet referral* or internet-based referral* or internet based 
referral*)
15. (internet communicat* or internet-based communicat* or inter-
net based communicat*)
16. (internet collaborat* or internet-based collaborat* or internet 
based collaborat*)
17. (internet discuss* or internet-based discuss* or internet based 
discuss*)
18. (internet advi#e or internet-based advi#e or internet based advi#e)

19. (online consult* or online referral* or online communicat* or 
online collaborat* or online discuss* or online advi#e)
20. (virtual consult* or virtual referral* or virtual communicat* or 
virtual collaborat* or virtual discuss* or virtual advi#e)

21. (computer-based consult* or computer-based referral* or com-
puter-based communicat* or computer-based collaborat* or com-
puter-based discuss* or computer-based advi#e)
22. (computer based consult* or computer based referral* or com-
puter based communicat* or computer based collaborat* or com-
puter based discuss* or computer based advi#e)

23. (intranet consult* or intranet referral* or intranet communi-
cat* or intranet collaborat* or intranet discuss* or intranet advi#e)  
24. (store-and-forward or ‘store and forward’)
25. (teleconsult* or telereferral*).

26. 1 or 2 or 3 or 4 or 5 or 6
27. 7 or 8 or 9 or 10 or 11 or 12
28. 13 or 14 or 15 or 16 or 17 or 18
29. 19 or 20
30. 21 or 22
31. 23 or 24 or 25

32. 26 or 27 or 28 or 29 or 30 or 31

33. (primary care or family medicine or family practice* or family 
clinic or health clinic* or family health or walk in clinic* or walk-in 
clinic* or family physician* or family doctor* or family practitioner* 
or general practitioner* or GP or generalist* or regular provider* or 
generalist physician* or general physician* or nurse practitioner*)

34. 32 and 33

35. limit 34 to (English or French)

36. remove duplicates from 35

Appendix 2. Quality rating tool. Modified 
version of Effective Public Health Practice 
Project tool [Thomas et al. (20)]

A) Selection bias

Q1. Are the individuals selected to participate in the study likely to 
be representatives of the target population?

1. Very likely
2. Somewhat likely
3. Not likely
4. Can’t tell

B) Confounders

Q1. Were there important differences between groups prior to the 
intervention?

1. Yes
2. No
3. Can’t tell

The following are examples of confounders:
1. Race
2. Sex
3. Marital status/family
4. Age
5. Socioeconomic status (income or class)
6. Education
7. Health status
8. Pre-intervention score on outcome measure

If yes, indicate the percentage of relevant confounders that were con-
trolled [either in the design (e.g. stratification, matching) or analysis]?

1. 80–100% (most)
2. 60–79% (some)
3. <60% (few or none)

C) Data collection methods

Q1. Were data collection tools shown to be valid?
1. Yes
2. No
3. Can’t tell

Q2. Were data collection tools shown to be reliable?

1. Yes
2. No
3. Can’t tell

D) Analyses

Q1. Are the statistical methods appropriate for the study design?
1. Yes
2. No
3. Can’t tell

Overall rating for this paper (circle one):
1. Strong
2. Moderate
3. Weak

Rate this section Strong Moderate Weak

1 2 3

Rate this section Strong Moderate Weak

1 2 3

Rate this section Strong Moderate Weak

1 2 3

Rate this section Strong Moderate Weak

1 2 3
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