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ABSTRACT
Introduction Optimal collaboration between general 
practice and hospital care is crucial to maintain affordable 
and sustainable access to healthcare for the entire 
population. General practitioners (GPs) are the gatekeepers 
to specialist care and patients will visit hospitals mostly 
only after referral. However, a substantial part of these 
referrals may be inappropriate, as communication between 
GPs and medical specialists can be challenging and 
referring patients may be the most obvious action for a GP 
to perform.
A new digital platform (Prisma) connects GPs and 
specialists in interdisciplinary groups and facilitates 
asynchronous, accessible and fast teleconsultation within 
the group. No previous research has been done to evaluate 
the impact of this new platform on the referral rates to the 
hospital.
Methods and analysis A stepped- wedge randomised 
controlled trial (RCT) will be performed in Zwolle region in 
the Netherlands to analyse the effect of introduction of the 
platform on rate of inappropriate referrals to orthopaedic 
surgery. In four steps, GPs in the region will be given 
access to the platform. GPs will be part of the control 
condition until randomisation to the intervention. According 
to our sample size calculation, we need to include 18 
practices with 1008 patients presenting with hip and knee 
symptoms. Routine care data of hospital registrations will 
be analysed to calculate the rate of inappropriate referrals 
(primary outcome). Secondary outcome are costs, primary 
and secondary care workload, posted cases and user 
satisfaction. Alongside this quantitative analysis, we will 
evaluate patient experience, facilitators and barriers for 
use of the platform.
Ethics and dissemination The medical ethics review 
board of University Medical Center Groningen (UMCG), the 
Netherlands (METc- number: 2021/288) has confirmed 
that the Medical Research Involving Human Subjects 
Act (WMO) does not apply to the process evaluation 
because the study does not involve randomisation of 
patients or different medical treatments (letter number: 
M21.275351).
Trial registration number NL9704.

INTRODUCTION
Musculoskeletal symptoms are a frequent 
reason for general practitioner (GP) consul-
tation in the Netherlands, with incidence 
rates of 47.5, 45.3 and 16.7 per 1000 patients 
for knee, shoulder and hip complaints, 
respectively. Although most can be treated 
conservatively in primary care, 30.4 per 1000 
patients are referred to orthopaedic surgeons 
each year, resulting in long waiting lists in 
secondary care and continually increasing 
healthcare costs.1 Dutch GPs must still 
manage health problems despite the signifi-
cant pressures caused by multimorbidity and 
population ageing.2 Regional agreements 
and national guidelines offer some support in 
this endeavour, but when they need specialist 
advice, GPs depend on time- consuming and 
inconvenient phone calls that do not provide 
written reports.3 Over recent years, there-
fore, GPs and specialists have accommodated 
alternative methods of communication and 
collaboration, including e- consultations and 
specialists working in GP practices.

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This stepped- wedge trial will capture referral rates 
from general practitioners to orthopaedic surgery 
because there is only one hospital to refer to.

 ⇒ Limitation for stepped- wedge design is the time for 
adaptation to the implementation that can create 
between group contamination.

 ⇒ Electronical medical record data have limitation for 
detailed research questions like quality of care, pa-
tient outcome or adequacy of treatment.

 ⇒ Therefore, a qualitative analysis will offer further in-
sights into the results of our primary outcome.
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In the Netherlands, studies have shown that e- con-
sultations for GPs reduce referral rates.4 5 The Prisma 
digital platform, developed to deliver networked care, 
offers asynchronous, accessible and fast e- consultations 
between GPs and specialists in a secure app. It benefits 
from a design that differs from standard e- consultation 
platforms in two ways. First, it is interactive, allowing any 
GP with access to engage in discussions. Second, special-
ists are grouped in relevant interdisciplinary ‘tiles’ to 
provide complementary expertise on a specialism. We 
have recently described the evaluation of the first 4000 
cases posted on the Prisma platform. This illustrated that 
the platform facilitates knowledge transfer from medical 
specialists to GPs while accommodating the viewpoints of 
relevant experts.6

The interdisciplinary approach creates opportunities 
for patient- centred networking, because all different 
specialisms are joined on the platform with the same infor-
mation on the patient, so a broad advice will be created. 
This as opposed to the GP and/or patient seeking advice 
and moving from individual specialists to specialist and 
miss out on valuable interdisciplinary communication. 
Although studies of e- consultations have shown fewer 
referrals to specialist care, these either lacked a control 
group, had a small patient population or only included 
a small group of GPs.3 4 7 8 A trial comparing the effect 
of e- consultations with usual care, and how this affects 
referral to hospital should help resolve the questions 
about the Prisma network. Therefore, we will perform 
a stepped- wedged, cluster randomised controlled, non- 
blind trial (The GP Consult Trial) to compare this new 
way of digital collaboration with that of the usual care 
(eg, including phone, telemedicine and other apps). We 
hypothesise that the use of Prisma will reduce (inappro-
priate) hospital referrals compared with care as usual.

Alongside this, we will evaluate the barriers and facili-
tators related to the use and implementation of Prisma. 
Both users and involved patients will provide input and 
feedback throughout the process. The stepped- wedged 
design, which is often used to evaluate care delivery 
processes and models when individual randomisation is 
difficult, was chosen to facilitate implementation for 1 year 
while maintaining the control group.9 We will follow the 
Standard Protocol Items: Recommendations for Inter-
ventional Trials (SPIRIT) 2013 checklist (research check-
list) to ensure the quality of this approach.10

METHODS AND ANALYSIS
Participants, interventions and outcomes
Setting
The GP Consult Trial will be conducted in the Zwolle 
region of the Netherlands within the catchment of a large 
non- academic teaching hospital. The region has 64 GP 
(group) practices where 147 GP practice owners deliver 
patient care, supported by salaried GPs, locum GPs and 
GPs in training (exact numbers not known). We will roll 
out the intervention sequentially to all 64 group practices 

(clusters) in four timesteps over 13 weeks. In each step, 
16 GP practices will receive an invitation to participate on 
the platform. By the end of the study, all participants have 
access to the platform and it will be fully implemented.

The study will benefit from collaboration among Zorg-
belang Inclusief, Isala Movement Clinic, Prisma and 
UMCG (Detailed description of the collaborating organ-
isations are given in the collaboration and acknowledge-
ment section).

The regional approach in Zwolle was chosen for two 
reasons. First, we want to compare platform users with 
non- users, and this region has a negligible number of 
GPs already involved in the platform compared with 
other regions (to date, eight GPs, six locums and two 
GPs in training have access). Second, the Isala hospital is 
the only hospital in this region that can offer diagnostic 
services, secondary care and telemedicine apps; there-
fore, it can provide a complete data overview of all stages 
of the healthcare process relevant to this study.

Intervention
Introducing the Prisma platform via the Siilo application 
in this region will constitute the study intervention.

The Siilo application has been approved for anony-
mised patient information exchange between healthcare 
workers according to the General Data Protection Regula-
tion and can be installed on computers and smartphones. 
At no point does the GP pass responsibility for the patient 
care to the specialist; instead, they post non- urgent care 
queries by simply providing anonymous case details and 
formulating one or more questions. Although the app 
allows questions on any topic, we will focus on questions 
regarding hip, knee and shoulder symptoms in this study.

Complementary groups from different areas and 
hospitals in the Netherlands engage with the platform 
and are organised by specialism. Given that Prisma uses 
an approach centred on the patient and problem, the 
orthopaedic surgery group has a complementary team 
comprising orthopaedic surgeons, rheumatologists, 
sports physicians, radiologists, rehabilitation physicians, 
traumatologists, plastic surgeons, neurologists, geriatrists, 
anaesthesiologists and a psychologist. In this way, the GP 
receives broad interdisciplinary advice.

The platform displays questions and responses openly 
and in a searchable format for all users with access. GPs 
will be encouraged to read each other’s questions and 
answers and take part in discussions, including support 
between the new and existing GPs in the Prisma platform.

Outcomes
The primary outcome of this study is the proportion 
of inappropriate referrals to Isala Movement Clinic. 
We define an appropriate referral as one that leads to 
active treatment, an intervention, that only a specialist 
can provide, or when a specialist offers more than 
one consultation with or without direct intervention 
or additional testing. This outcome will be based 
on hospital registration (activities for fixed rate per 
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diagnosis) data. All other referrals are potentially 
superfluous and more variable in nature, so we will 
arbitrarily define these as inappropriate. We expect the 
total number of referrals to decrease in time, mostly 
due to fewer inappropriate referrals.

Data collection time points are before start, after every 
new step and 13 weeks after finish of the trial, which is 26 
weeks after the last cluster has started (figure 1).

We will also evaluate the following secondary 
outcomes:
1. Costs in primary and secondary care (eg, diagnostics, 

platform use and routine care data).
2. User and patient experience and satisfaction; invento-

ry of barriers and facilitators related to using and im-
plementing the platform, using surveys as well as inter-
views and focus groups.

3. Number of e- consultations on the platform and a sum-
mary of their basic content.

4. Workload reflected as: Numbers of patients and their 
diagnostics and treatment of hip, knee and shoulder 
symptoms in primary care and secondary care. Tele-
phone use by GPs to orthopaedic surgeons.

5. Numbers of appropriate and inappropriate referral 
letters.

Recruitment, randomisation and blinding
Starting 14 September 2021 until 27 September 2022, in 
4 timesteps, all practice owners, locum GPs, salaried GPs 
and GPs in training working in at least 1 of the 64 partic-
ipating study practices will sequentially receive access to 
the platform. GPs will be invited through personal letters, 
sent by the regional medical coordination centre; an 
organisation to support the collaboration between GPs 
and hospital specialists(MCC Klik). This regional group 
will send monthly reminders in their newsletter as well as 
email reminders. Also, GPs in training will be informed 
through their university. Once GPs respond to this invi-
tation, a personal onboarding introduction will be held 
by the staff of Siilo and the GP will maintain access to 
the platform until the end of the trial. One month after 
the introduction with Prisma, GPs will be contacted about 
their experiences thus far. During the trial, no discontin-
uation or modification in allocation will take place, but as 
locums and trainees move around, they will be asked to 
only use their access to the platform for the practices with 
access. During the trial, all care as usual is permitted for 
GPs as they find appropriate.

For data extraction from the EMR after the trial finishes, 
GPs can choose to sign or withhold approval contract 
(online supplemental material).

Randomisation/allocation sequence:
MCC Klik composed a list of all eligible practices. Next, 
they anonymise this list of practices with each practice 
displayed as a practice number and whether the prac-
tice is in the rural or urban area (eg, rural 1, rural 2). 
This anonymised list is shared with the researchers who 
perform randomisation stratified on urban/rural loca-
tion. This randomised list is then sent back to the medical 
coordination centre who invites the practices following 
the randomisation scheme. For this, invitation are sent 
by post and reminders are sent by email. During the trial, 
the research team has no access to information of the GP 
practices.

Every 13 weeks, a group of 16 GP practices will be 
invited to access the platform. Because of the stepped- 
wedge approach, all GPs are part of the control condition 
until randomised to the intervention. During the control 
condition, usual care is provided by direct referral, tele-
phone consultation, or telemedicine consults via a Dutch 
platform (ZorgDomein) that facilitates information 
exchange for digital referral letters or e- consultations 
between care providers. During intervention, care as 
usual is equally accessible.

The intervention precluded blinding of GPs and 
specialists. In addition, given that patient knowledge of 
how communication occurs between GP and specialist is 
unlikely to affect the number of inappropriate referrals, 
we decided not to blind patients.

Sample size
We calculated the sample size based on the number of 
new referrals for hip and knee symptoms (Diagnosis 

Figure 1 Trial timeline.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-060222 on 1 D

ecem
ber 2022. D

ow
nloaded from

 

https://dx.doi.org/10.1136/bmjopen-2021-060222
http://bmjopen.bmj.com/


4 Sanavro S, et al. BMJ Open 2022;12:e060222. doi:10.1136/bmjopen-2021-060222

Open access 

Treatment Combination (DBC) 1701 and 1801) each year 
(n=4385) to the Isala Movement Clinic. Of these, 68.1% 
require only an outpatient consultation without surgery 
or further intervention.

In the Netherlands, GPs refer approximately 14 patients 
per year for hip and knee symptoms.1 11 12 Based on an 
average of four GPs per practice in the study region, we 
expect approximately 56 referrals per year per practice. 
Whereas the number of referrals should not change in 
the control condition, a pilot study in this region showed 
that teleconsultations for knee symptoms led to a 26% 
reduction in referral rates (personal communication). 
Given these estimates, we need to include 348 patients 
or referrals in a direct comparison to achieve an alpha 
of 0.05 and a power of 90%. The intra- cluster correlation 
coefficient is estimated to be 0.2, assuming similar referral 
patterns within group practices. We will adopt four steps 
of 13 intervention weeks to improve feasibility.

Finally, the design effect due to cluster randomising 
is 3.6, and assuming cluster autocorrelation of 0.9, the 
design effect due to repeated assessments is 0.1913 Thus, 
we will need to include 18 practices (3.6×0.19 × [348/14]) 
with 1008 patients for potential referral. This is a quarter 
of the available practices, making the study feasible. Prac-
tices will only be invited to use the Prisma platform after 
allocation to the intervention; as such, practices may not 
consent, which could decrease the potential effect. If 
60% of practices start, we will need 40 practices and 2240 
potential referrals to identify the remaining decrease 
of 16% (instead of 26%), which remains feasible in this 
study region.

Patient and public involvement
The patient organisation Zorgbelang Inclusief has offered 
broad support on patients’ perspectives and will continue 
to offer their significant experience with the patient inter-
views and the evaluations of patient experience. They will 
form a qualitative research team with two patients (one 
each from client boards in general practice and at the 
Isala Movement Clinic) and researchers from UMCG to 
evaluate patient experiences. The qualitative research 
team will also select patients to serve as coresearchers 
when preparing interviews and focus groups for the qual-
itative research.

Data collection and analysis
Data sources, collection and descriptive analysis
For the primary outcome, data collection will consist of 
routine care data from the hospital. For other outcomes, 
to evaluate the complete patient care process, we will 
collect and combine routine care data from the hospital, 
with routine data from GP electronic records as well as 
platform activity and qualitative data collection. For the 
data extraction, the trial codes will be used to anony-
mise GP and patient details. A data sharing agreement 
between the research department of UMCG and Isala has 
been approved. All secondary outcomes will be analysed 
descriptively.

Patient characteristics will be aggregated to the level of 
provider. For descriptive characteristics of patients and 
providers, for categorical variables, we will use frequen-
cies and percentages and for continuous variables we will 
use mean and SD.

 

Primary outcome
Quantitative Data collection.routine hospital data 
(figure 2)

After the 1- year study period, anonymised data on 
patients with orthopaedic symptoms treated in Isala 
Movement Clinic will be extracted and described per GP 
(practice) over past years. Data will include basic patient 
characteristics and routine hospital data for orthopaedic 
surgery and related specialisms, for example, rheuma-
tology by similarity in patient symptoms.

For calculation of the total number for orthopaedic 
surgery by GP (practice), we analyse data on the number 
of registrations for hospital specialist (and peer) consul-
tations and all interventions, per patient. From here, we 
can differentiate between appropriate and inevitable 
consultations using data about interventions (eg, surgery 
or intra- articular injections), further diagnostics and 
multiple consultations (>1), with the remaining consul-
tations deemed inappropriate, which is our primary 
outcome. Past hospital referral rates will help to correct 
for seasonal or historic fluctuations (eg, COVID- 19). 
Data analysis for the primary outcome will take place at 
six timepoint, starting from baseline, before the inter-
vention and 13 weeks after every new group has started. 
We have added one extra data collection timepoint after 
the last group has started to adjust for slow uptake. Each 

Figure 2 Quantitative analysis.
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timepoint, the intervention and control group have a 
different constitution.

Data analysis
For the proportion of inappropriate referrals (primary 
outcome), we will use a logistic mixed model to estimate 
the effect of using Prisma compared with usual care. Our 
dependent variable is referral appropriateness (yes/no), 
with condition (Prisma vs usual care) as the fixed effect of 
interest. The models will include random intercepts at the 
GP practice level and will be adjusted for time as a fixed 
effect, using dummy variables for the differences between 
steps. Other covariates to be included as fixed effects 
are practice size (small/large) and location (city/rural). 
We will use historic referral patterns if, for example, an 
external factor such a COVID- 19 influences outcomes. 
Although we do not expect missing data, correctly speci-
fied mixed models allow for missing data assuming these 
are missing at random (MAR).

The primary analysis will be executed on an intention- 
to- treat basis, and the secondary analysis, on a per- 
protocol basis. Only practices where one or more doctor 
has logged on to the system at least once during the inter-
vention period will be included for the secondary analysis.

Secondary outcomes:
Quantitative and Qualitative Data collection: routine 
hospital data, routine GP data, platform data, referral 
letters, user questionnaires, interviews and focus  groups. 
figure 2- 4

Routine hospital data
We will obtain data on additional testing (eg, laboratory 
and radiology), requested by the GP either at their own 
discretion or on behalf of the surgeon, to monitor both 
the number of tests and the dynamics in this distribution. 
This could provide more support for potential shift to 
care provision by GPs as well as an evaluation of the costs 
which is a secondary outcome.

To indicate any potential workload change, we will also 
evaluate contact between GPs and specialists by moni-
toring the number of hospital telephone consultations 
and requests by GPs for 1 week per month throughout 
the trial. For this, we endorsed the secretary that receives 
all the telephone calls for the specialists of Isala Move-
ment Clinic, to count and register the total number of 
incoming calls for 1 week every month.

Routine GP data
For our secondary outcomes of cost analysis in the study 
region over time, to register potential shifts in workload 
and to gather information on patients with musculo-
skeletal symptoms in primary care, we will evaluate GPs’ 
electronic patient files. These data will be accessed and 
extracted through Academic General Practicioner Devel-
opment Network (AHON), a trusted third- party regional 
network associated with the UMCG, that facilitates anony-
mised data sharing among affiliated practices for research 
and other activities.14 15 The AHON database includes 

patient characteristics, ICPC symptom codes,16 treatment, 
investigations and letters from specialists.

AHON will start to connect with GP practices for the 
Zwolle region in the coming year. Before extracting data 
for this RCT, a pilot will be conducted to develop an algo-
rithm for extracting the large amounts of data we require. 
The routine care data from the AHON database will be 
used to evaluate musculoskeletal symptom data registered 
to International Classification of Primary Care (ICPC) 
codes for the knee (L15, L78, L90), hip (L13, L75, L89) 
and shoulder (L08, L91, L92), including general descrip-
tions for joints (L20) and related diseases (L99). Relevant 
selection criteria identified during the pilot will also be 
added. All data extraction from GPs files will take place 
after study completion and will cover the previous 5 years.

Platform activity/app use
Other secondary outcomes are platform use and activity. 
Characteristics of platform users will be described, differ-
entiating between GPs and GPs in training. Application 
use will be monitored from the start of platform access 
to the end of the study. This will include both the time 
to the first question posted and overall user activity. We 
will define activity in absolute numbers and create quar-
tiles for posting, and reading or searching. The applica-
tion system can track login data for posting a case and 
opening the searchable database.

Our hypothesis is that potential referrals could be 
prevented not only from asking questions but also from 
reading and searching for answers. In addition, we will 
define non- users as GPs who never log in to the app and 
platform users as those with a minimum of one login 
when they have access to the platform.

We will calculate the median time spent using the plat-
form, the median response time by specialists and the 
number of responders per case (with the IQR and SD) for 
both active and read/search use. Descriptive and correla-
tional analyses will be used to assess the outcome of 
questions for successful searches in relation to a content 
analysis of the posted question.

Finally, we will specifically monitor use of the search 
function under the assumption that a GP will use the 
same platform for both searching and consultation. If 
a GP uses the search function and does not post a case, 
the search will be considered successful and the question 
resolved, but if a question is posted after using the search 
function, the search will be considered unsuccessful and 
the question unresolved.

Platform content
Alongside the login activity, message content of the plat-
form will be analysed using the method described in 
previous observational research for this type of e- con-
sultation.6 Text from the platform will be transferred to  
ATLAS. ti17 for coding (using a predefined code tree) and 
quantitative analysis. We will code for basic patient char-
acteristics, ICPC symptom codes, medical history, ques-
tion type, answer type, usefulness, and whether questions 
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asked of specialists could have been found in relevant GP 
guidelines (eg, guidelines of the Dutch College of General 
Practicioners, NHG). After a case has been discussed on 
the platform, the GP who posted it can indicate if it was 
successful, if it was answered adequately, and if they had 
referred the patient without the platform.

Evaluation of user experience on facilitators and barriers
GP and specialist user experiences will be evaluated 
through brief surveys conducted before and during plat-
form use. Before the intervention, all randomised users 
will be invited to complete a short questionnaire about 
how they usually consult specialists and their expecta-
tions of the platform. This questionnaire will be devel-
oped using information from user surveys conducted 
during the Prisma start- up period, together with rele-
vant literature on this topic.6 7 18 19 20 The survey will be 
sent to users of the platform when they start with their 
onboarding. It is compulsory to answer the survey ques-
tions to continue with onboarding. Halfway through the 
trial, another questionnaire will be sent to GPs to evaluate 
their experiences of using the platform. If these survey 
results indicate the need for more detail, additional inter-
views will be planned (eg, if many comments arise that 
require more explanation or exploration). By this time, 
we should also have generated information from recently 
started GPs as well as GPs with longer access. Given that 
the Zwolle region takes GP trainees from the UMCG who 
will have a future role in collaboration and innovation 
implementation, specific emphasis will be given to 10–15 
GP trainees. These will be followed up in a final group 
discussion at 21–23 months.

Referral letter evaluation to support our primary outcome 
Figure 3
Alongside the primary and secondary outcome, we will 
deepen our exploration to gain more knowledge on the 
referral process from GP to specialist. We will extract 
data referral letters from GPs to orthopaedic surgeons. 
Descriptions of the number and direction (address) of 
referral letters will be complemented by content anal-
ysis. First, we will develop a scoring system to evaluate if 

referral letters support the primary outcome (ie, whether 
referral is adequate or inadequate).21 22 23 We have 
a specific interest in the part of the referral letter that 
could provide more information on the likelihood of an 
inappropriate consultation with the orthopaedic surgeon 
(eg, not having attempted treatments like physiotherapy 
or medication or having missed standard care steps 
according to GP guidelines). We will investigate if referral 
letters illustrated that the GP followed the appropriate 
standard of care before referral, and if not, the reason 
given for this decision. After the consultation is finished, 
we will ask the consulting specialists if they considered 
the reason for referral (in)appropriate. Finally, we will 
compare the appropriateness of referral letters from 
doctors during the intervention and control phases. This 
process acknowledges that the appropriateness of consul-
tations is determined not only by whether an interven-
tion is necessary but also by whether it helps with decision 
making when several factors need to be considered.

Cost analysis
Our cost analysis will use a health system perspective, 
which should provide relevant data for primary and 
secondary care stakeholders. Although a societal perspec-
tive could offer greater detail, the anonymisation and the 
workload demand on healthcare workers and patients 
in this study would make questionnaires on production 
losses impossible. Therefore, difference in costs between 
intervention with usual care will be calculated including 
95% confidence intervals. In both situations, total costs in 
primary care will be calculated using the GP’s consultation 
fee and the time investments for consultation and further 
investigation (counting number of visits). If referred to 
hospital, the total costs of specialist consultations and 
procedures will be considered. The cost of platform use 
in the intervention will also include the e- consultation 
fees for specialists.3 4 24 All valuations will use the Dutch 
cost manual.25

Evaluation of patient experience: interviews and focus groups 
(figure 4)
A qualitative patient evaluation will take place in the 
final months of the intervention. As stated under patient 
and public involvement, a research team will be formed, 
comprising patient organisation (Zorgbelang Inclusief), 
researchers, from UMCG as well as patient (represen-
tatives) to evaluate patient experience. Because patient 
(representatives) are involved in the whole process of 
designing and planning of this research, these patients 
serve as coresearchers in the interviews and focus groups 
to answer the qualitative research question ‘what are the 
facilitators and barriers related to use of the Prisma plat-
form.’ Following the quadruple aim approach should 
help us to improve the patient experience, with two 
research questions being relevant to patients: ‘What are 
the opinions and experiences of patients regarding inter-
disciplinary e- consultations by GPs for secondary care Figure 3 Subanalysis.
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referral or advice?’ and ‘What are the barriers and facil-
itators to using this type of consultation from a patient 
perspective?’

Patient experience will be evaluated in interviews and 
focus groups,with the interactive inductive and deduc-
tive approach to develop different themes and concepts. 
Previous research on patient experience with e- consulta-
tion between GP and specialist has revealed several poten-
tial barriers and facilitators for patients.20 26 27 Together 
with relevant information from the user surveys, this will 
inform the development of an initial topic list for patient 
interviews focusing on ownership and shared decision- 
making. Zorgbelang Inclusief will provide tape recordings 
of the interviews and audio data of the focus group meet-
ings, which will be transcribed verbatim and shared with 
the research group. Two researchers will code the tran-
scriptions separately in  Atlas. ti and will check for mutual 
agreement after both the interviews and focus groups.

To recruit patients without affecting privacy, GPs will be 
asked to select and invite patients with orthopaedic symp-
toms at pre- determined points. GPs will be instructed to 
select the most recent cases; excluding those referred 
directly to a hospital specialist for an intervention (a 
consultation is not required). After informed consent is 
given (patient consent form, order 9), patients will be 
invited for interview in equal distributions by age, gender 
and primary health complaint from both the intervention 
and the usual care steps. The semistructured interviews 
will be facilitated/moderated by the qualitative research 
team. Enrolment will continue to saturation. To explore 
the information and themes raised during interview, we 

will conduct theoretical sampling within two patient focus 
groups comprising a maximum of 12 patients, aiming to 
include patients with a range of characteristics. Zorg-
belang Inclusief will facilitate and mediate the focus group 
discussions and a researcher will observe and support the 
process. Themes formulated from the patient interviews 
will form the basis of discussion. The barriers and facilita-
tors related to the use and further implementation of the 
platform will be formulated and categorised. A small gift 
certificate will be given to participating patients.

Data management and data monitoring
All data collected from the different locations will be 
stored according to the data management plan before, 
during and after the trial in order to protect confiden-
tiality. Following Dutch law, this study does not require 
a data monitoring committee;this is not a potentially 
harmful intervention, as the intervention is aimed at 
communication and sharing knowledge between physi-
cians. GPs will remain fully responsible for the care 
provided to their patients.

ETHICS AND DISSEMINATION
The study is registered in the Dutch Trial Register (regis-
tration number NL9704). The medical ethics review 
board of UMCG, the Netherlands (METc- number: 
2021/288) has confirmed that the Medical Research 
Involving Human Subjects Act (WMO) does not apply to 
the process evaluation because the study does not involve 
randomisation of patients or different medical treatments 
(letter number: M21.275351).

Results will be shared through open access publica-
tions as well as scientific meetings, both in the Nether-
lands and internationally. To share information with the 
general audience, all publications will be shared with lay 
summaries through social media platforms. Additionally, 
information will be shared through the participating 
patient organisation Zorgbelang Inclusief. Unintended 
or unexpected outcomes will be reported in the results 
of our trial.

Author affiliations
1Department General Practice and Elderly Care Medicine, University of Groningen, 
University medical center groningen, Groningen, The Netherlands
2Zorgbelang Inclusief, Arnhem, The Netherlands
3Department of Primary and Community Care, Radboudumc, Nijmegen, The 
Netherlands
4Pharmacoepidemiology and Pharmacoeconomics, University of Groningen, 
Groningen, The Netherlands
5Siilo Holding BV, Amsterdam, The Netherlands
6Health Sciences, Section Methodology and Applied Statistics, UMCG, Groningen, 
The Netherlands
7Department of Orthopaedic surgery, Isala hospital and Isala movement clinic, 
Zwolle, The Netherlands

Twitter Henk Schers @hjsch64 and Marco H Blanker @Marco_Blanker

Acknowledgements Zorgbelang Inclusief is an organisation that has a broad 
perspective on societal questions, like quality of patient care and patient 
participation. They have extensive experience with qualitative research. Isala 
Movement Clinic is a section of the Isala Hospital in Zwolle were orthopaedic 

Figure 4 User and patient experience.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-060222 on 1 D

ecem
ber 2022. D

ow
nloaded from

 

https://twitter.com/hjsch64
https://twitter.com/Marco_Blanker
http://bmjopen.bmj.com/


8 Sanavro S, et al. BMJ Open 2022;12:e060222. doi:10.1136/bmjopen-2021-060222

Open access 

surgeons, sports physicians and rehabilitation physicians collaborate in a team that 
is specialised in musculoskeletal conditions. Prisma, Siilo holding B.V. is a secured 
application, that facilitates the exchange of information between health care 
workers. University Medical Centre Groningen (UMCG), the academical centre in the 
north of the Netherlands, department of general practice and elderly care medicine. 
MCC Klik is an organisation to support the collaboration between GPs and hospital 
specialists in the Zwolle area. Dr Robert Sykes ( www. doctored. org. uk) provided 
technical editing services for the final drafts of this manuscript.

Collaborators GP consult group: Sanne Mercede Sanavro, Henk van der Worp, 
Daniëlle Jansen, Joke Stoffelen, Henk Schers, Maarten Postma, Paul Koning, 
Michiel de Boer, Guus Janus, Marco H. Blanker.

Contributors SS, HvdW, DJ, JS, HS, MP, PK, MdB, GJ, MHB all contributed to 
designing the concept of the study, writing, approval and accountability of the final 
version of the protocol. Planning of the study was done by SS, HvdW and MHB. All 
authors meet criteria for authorship.

Funding For the study, we have received funding from: ZonMw (code 
10060011910001) and cofunding from Hein Hogerzeil Foundation (code 
HHS_2020_2).

Competing interests From 2018 to 2020, the corresponding author (SS) has 
been involved in the platform as a consulting specialist. Since the start of research 
of the platform, she has stopped her consulting function. She has not received 
any reimbursement for her consulting work. The founder of Prisma (PK) has been 
involved in the study design for facilitating the platform access and providing data 
from the platform. He will not be involved in the data analysis part of the study.

Patient and public involvement Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Sanne Sanavro http://orcid.org/0000-0002-6785-3302
Henk van der Worp http://orcid.org/0000-0001-5545-4155
Danielle Jansen http://orcid.org/0000-0002-2654-1038
Henk Schers http://orcid.org/0000-0002-9362-9451
Marco H Blanker http://orcid.org/0000-0002-1086-8730

REFERENCES
 1 Hasselaar J. Nivel primary care database. Available: https://www. 

nivel.nl/en/nivel-zorgregistraties-eerste-lijn/nivel-primary-care- 
database

 2 Van Oostrom SH, Gijsen R, Stirbu I, et al. Toename in chronische 
ziekten en multimorbiditeit: Veroudering van de bevolking verklaart 
maar een deel van de toename. Nederlands Tijdschrift voor 
Geneeskunde 2017.

 3 Muris D, Krekels M, Spreeuwenberg A. General practitioners' 
use of internal medicine e- consultations]. Ned Tijdschr Geneeskd 
2020;164:1876–8784.

 4 van der Velden T, Schalk BWM, Harmsen M, et al. Implementation of 
web- based hospital specialist consultations to improve quality and 
expediency of general practitioners’ care: a feasibility study. BMC 
Fam Pract 2019;20:1–8.

 5 Tensen E, van der Heijden JP, Jaspers MWM, et al. Two decades of 
teledermatology: current status and integration in national healthcare 
systems. Curr Dermatol Rep 2016;5:96–104.

 6 Sanavro SM, van der Worp H, Jansen D, et al. Evaluation of the First 
Year(s) of Physicians Collaboration on an Interdisciplinary Electronic 
Consultation Platform in the Netherlands: a mixed- methods 
observational study. JMIR Hum Factors 2022;9:e33630.

 7 Ahmed S, Kelly YP, Behera TR, et al. Utility, appropriateness, and 
content of electronic consultations across medical subspecialties. 
Ann Intern Med 2020;172:641–7.

 8 Liddy C, Moroz I, Keely E, et al. Understanding the impact of a 
Multispecialty electronic consultation service on family physician 
referral rates to specialists: a randomized controlled trial using health 
administrative data. Trials 2019;20:1–12.

 9 Hemming K, Haines TP, Chilton PJ, et al. The stepped wedge cluster 
randomised trial: rationale, design, analysis, and reporting. BMJ 
2015;350:h391–7.

 10 Chan A- W, Tetzlaff JM, Altman DG, et al. Spirit 2013 statement: 
defining standard protocol items for clinical trials. Ann Intern Med 
2013;158:200–7.

 11 Feleus A, Bierma- Zeinstra SMA, Bernsen RMD, et al. Management 
decisions in nontraumatic complaints of arm, neck, and shoulder in 
general practice. Ann Fam Med 2009;7:446–54.

 12 van Middelkoop M, van Linschoten R, Berger MY, et al. Knee 
complaints seen in general practice: active sport participants versus 
non- sport participants. BMC Musculoskelet Disord 2008;9:36.

 13 Hooper R, Teerenstra S, de Hoop E, et al. Sample size calculation for 
stepped wedge and other longitudinal cluster randomised trials. Stat 
Med 2016;35:4718–28.

 14 Bathoorn E, Groenhof F, Hendrix R, et al. Real- Life data on antibiotic 
prescription and sputum culture diagnostics in acute exacerbations 
of COPD in primary care. Int J Chron Obstruct Pulmon Dis 
2017;12:285–90.

 15 Olthof M, Groenhof F, Berger MY. Continuity of care and referral rate: 
challenges for the future of health care. Fam Pract 2019;36:162–5.

 16 Miller G, Britt H. ICPC- 2- E: the electronic version ICPC- 2. Fam Pract 
2000;17:448.

 17 Friese S.  Atlas. ti 8 windows, user manual. Proceedings - 2015 2nd 
International Conference on Biomedical Engineering, ICoBE 2015, 
2019.

 18 Rodriguez KL, Burkitt KH, Bayliss NK, et al. Veteran, primary care 
provider, and specialist satisfaction with electronic consultation. 
JMIR Med Inform 2015;3:e5–14.

 19 Kwok J, Olayiwola JN, Knox M, et al. Electronic consultation system 
demonstrates educational benefit for primary care providers. J 
Telemed Telecare 2018;24:465–72.

 20 Bello AK, Molzahn AE, Girard LP, et al. Patient and provider 
perspectives on the design and implementation of an electronic 
consultation system for kidney care delivery in Canada: a focus 
group study. BMJ Open 2017;7:e014784.

 21 Spasic I, Button K. Patient triage by topic modeling of referral letters: 
feasibility study. JMIR Med Inform 2020;8:e21252.

 22 Button K, Spasić I, Playle R, et al. Using routine referral data for 
patients with knee and hip pain to improve access to specialist care. 
BMC Musculoskelet Disord 2020;21:1–15.

 23 Johnson SA, Kalairajah Y, Moonot P, et al. Fast- Track assessment 
clinic: selection of patients for a one- stop hip assessment clinic. Ann 
R Coll Surg Engl 2008;90:208–12.

 24 Liddy C, Drosinis P, Deri Armstrong C, et al. What are the cost 
savings associated with providing access to specialist care through 
the Champlain base eConsult service? A costing evaluation. BMJ 
Open 2016;6:e010920.

 25 Kanters TA, Bouwmans CAM, van der Linden N, et al. Update of 
the Dutch manual for costing studies in health care. PLoS One 
2017;12:e0187477–11.

 26 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.

 27 Olayiwola JN, Knox M, Dubé K, et al. Understanding the potential 
for patient engagement in electronic consultation and referral 
systems: lessons from one safety net system. Health Serv Res 
2018;53:2483–502.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-060222 on 1 D

ecem
ber 2022. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-6785-3302
http://orcid.org/0000-0001-5545-4155
http://orcid.org/0000-0002-2654-1038
http://orcid.org/0000-0002-9362-9451
http://orcid.org/0000-0002-1086-8730
https://www.nivel.nl/en/nivel-zorgregistraties-eerste-lijn/nivel-primary-care-database
https://www.nivel.nl/en/nivel-zorgregistraties-eerste-lijn/nivel-primary-care-database
https://www.nivel.nl/en/nivel-zorgregistraties-eerste-lijn/nivel-primary-care-database
http://dx.doi.org/10.1186/s12875-019-0960-5
http://dx.doi.org/10.1186/s12875-019-0960-5
http://dx.doi.org/10.1007/s13671-016-0136-7
http://dx.doi.org/10.2196/33630
http://dx.doi.org/10.7326/M19-3852
http://dx.doi.org/10.1186/s13063-019-3393-5
http://dx.doi.org/10.1136/bmj.h391
http://dx.doi.org/10.7326/0003-4819-158-3-201302050-00583
http://dx.doi.org/10.1370/afm.993
http://dx.doi.org/10.1186/1471-2474-9-36
http://dx.doi.org/10.1002/sim.7028
http://dx.doi.org/10.1002/sim.7028
http://dx.doi.org/10.2147/COPD.S120510
http://dx.doi.org/10.1093/fampra/cmy048
http://dx.doi.org/10.1093/fampra/17.5.448
http://dx.doi.org/10.2196/medinform.3725
http://dx.doi.org/10.1177/1357633X17711822
http://dx.doi.org/10.1177/1357633X17711822
http://dx.doi.org/10.1136/bmjopen-2016-014784
http://dx.doi.org/10.2196/21252
http://dx.doi.org/10.1186/s12891-020-3087-x
http://dx.doi.org/10.1308/003588408X242024
http://dx.doi.org/10.1308/003588408X242024
http://dx.doi.org/10.1136/bmjopen-2015-010920
http://dx.doi.org/10.1136/bmjopen-2015-010920
http://dx.doi.org/10.1371/journal.pone.0187477
http://dx.doi.org/10.1136/bmjgh-2019-001629
http://dx.doi.org/10.1136/bmjgh-2019-001629
http://dx.doi.org/10.1111/1475-6773.12776
http://bmjopen.bmj.com/

	Impact of digital interdisciplinary consultation on secondary care referrals by general practitioners: a protocol for a stepped-wedge cluster randomised controlled trial
	Abstract
	Introduction
	Methods and analysis
	Participants, interventions and outcomes
	Setting
	Intervention
	Outcomes

	Recruitment, randomisation and blinding
	Randomisation/allocation sequence:
	Sample size
	Patient and public involvement
	Data collection and analysis
	Data sources, collection and descriptive analysis
	Primary outcome

	Data analysis
	Secondary outcomes:


	Routine hospital data
	Routine GP data
	Platform activity/app use
	Platform content
	Evaluation of user experience on facilitators and barriers
	Referral letter evaluation to support our primary outcome Figure 3
	Cost analysis
	Evaluation of patient experience: interviews and focus groups (figure 4)
	Data management and data monitoring

	Ethics and dissemination
	References


