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Abstract

Background: Systemic lupus erythematosus (SLE) is a heterogeneous autoimmune disease with significant
potential morbidity and mortality. Substantial gaps have been documented between the development and
dissemination of clinical practice guidelines (CPG) and their implementation in practice. The aim of this study is to
assess the effectiveness and cost-effectiveness of a multi-component knowledge transfer intervention to implement
a CPG for the management of SLE (CPG-SLE).

Methods: The study is an open, multicentre, controlled trial with random allocation by clusters to intervention or
control. Clusters are four public university hospitals of the Canary Islands Health Service where rheumatologists are
invited to participate. Patients diagnosed with SLE at least one year prior to recruitment are selected.
Rheumatologists in intervention group receive a short educational group programme to both update their
knowledge about SLE management according to CPG-SLE recommendations and to acquire knowledge and
training on use of the patient-centred approach, a decision support tool embedded in the electronic clinical record
and a quarterly feedback report containing information on management of SLE patients. Primary endpoint is
change in self-perceived disease activity. Secondary endpoints are adherence of professionals to CPG-SLE
recommendations, health-related quality of life, patient perception of their participation in decision making,
attitudes of professionals towards shared decision making, knowledge of professionals about SLE and use of
healthcare resources. Calculated sample size is 412 patients. Data will be collected from questionnaires and clinical
records. Length of follow-up will be 18 months. Multilevel mixed models with repeated time measurements will be
used to analyze changes in outcomes over time. Cost-effectiveness, from both social and healthcare services
perspectives, will be analyzed by measuring effectiveness in terms of quality-adjusted life years gained.
Deterministic and probabilistic sensitivity analyses are planned.
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hospital setting.

erythematosus

Discussion: Impact of CPGs in clinical practice could be improved by applying proven value interventions to
implement them. The results of this ongoing trial are expected to generate important scientifically valid and
reproducible information not only on clinical effectiveness but also on cost-effectiveness of a multi-component
intervention for implementation of a CPG based on communication technologies for chronic patients in the

Trial registration: ClinicalTrial.gov NCT03537638. Registered on 25 May 2018.

Keywords: Care management, Clinical practice guideline, Cost-effectiveness, Decision support aids, Electronic
communication, Implementation, Knowledge transfer, Multicomponent intervention, Secondary care, Systemic lupus

Background

Systemic lupus erythematosus (SLE) is a chronic, sys-
temic, autoimmune rheumatic disease with large differ-
ences in prevalence (0.3-23.2/100,000) depending on
geographic context [1]. It is characterized by a wide
spectrum of clinical presentations with an unpredictable
relapsing-remitting course resulting from its effect on
multiple organs. Due to its systemic nature and severity,
SLE has potential impact on the physical, psychological
and social well-being of people affected [2].

SLE is a prototypic systemic autoimmune disease whose
clinical management faces real challenges to diagnose and
treat patients, requiring the coordinated action of a variety
of medical specialties [3]. However, healthcare for patients
with SLE is often fragmented, with significant disparities in
SLE management among professionals and specialties [4].

Far from current efforts to promote person centred care,
unwarranted medical practice variability and healthcare
fragmentation negatively impact health outcomes in SLE
patients [5]. Insufficient control of the disease results in an
increase in flares, compromising quality of life and product-
ivity of patients and leading to greater use of health services
[6], resulting in a considerable burden for patients, care-
givers and healthcare systems [7, 8]. All these reasons justify
the importance of developing and assessing strategies to
guide clinical decisions, favouring integrated and patient
centred care to improve patients” clinical management and
outcomes as well as health system sustainability [5, 9].

For this purpose, the Spanish Ministry of Health funded
development of the first complete and multidisciplinary
clinical practice guideline (CPG) for the management of
SLE (CPG-SLE) [10], including patients’ perspective [11].
This evidence-based CPG-SLE is intended to assist practi-
tioner and patient decisions about the most appropriate
healthcare for specific clinical circumstances.

Despite major efforts to develop CPGs, there is agree-
ment on the limited impact that these tools are having
on professionals’ decisions and patients’ health outcomes
[12]. Under-utilization of CPGs has been accounted for
lack of resources, lack of time and lack of communica-
tion and negotiation skills of healthcare professionals,

low self-perceived efficacy in the management of CPGs
or limited institutional support for implantation, among
other reasons [13]. Therefore, publication of CPGs does
not, on its own, automatically results in their use and
some kind of implementation strategy is needed [14].

Adherence to CPG recommendations in everyday clin-
ical practice requires attitudinal and behavioural changes
among health professionals and a certain adaptation of
the structural environment [14—16]. In addition, patient-
centredness and shared decision-making are key princi-
ples for CPG adherence, accommodating patient prior-
ities and resources [17]. Available evidence indicates that
multifaceted CPG implementation strategies can im-
prove adherence to recommendations [13, 16, 18], by
combining educational outreach [19], feedback [20] and
computerized decision support systems [21, 22], as inter-
vention components, among others.

The aim of this study is to assess the effectiveness and
cost-effectiveness of a multi-component intervention of
knowledge transfer and decision support for rheumatol-
ogists to efficiently enhance the implementation of the
systematically developed CPG-SLE and improve patients’
outcomes and health system sustainability.

Methods

Trial design

This is an open, multicentre, two-arm controlled trial
with random allocation by clusters (hospitals) to the
control arm, where rheumatologists receive standard
CPG dissemination procedures provided by the Spanish
Healthcare Service (SHS), or to the intervention arm,
where rheumatologists receive an experimental three-
component intervention in addition to standard CPG
dissemination procedures provided by the SHS (Fig. 1).

Subjects
Patients
Even though SLE is a complex multisystemic disease that
often requires involvement of different specialists, our inter-
vention for CPG-SLE implementation is limited to rheuma-
tologists. Therefore, to ascertain potential improvement in
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Fig. 1 Flowchart of study procedures. EDS: electronic decision support
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main outcomes, we selected SLE patients in their initial or
mild stages of the disease, which are treated mainly by
rheumatologists.

Inclusion criteria are as follows: (1) outpatients with
SLE diagnosed at least 1year prior to study enrolment,
(2) aged 18-65 years, (3) any disease situation (active, in
remission or clinically quiescent and serologically active),
(5) formal consent to participate in the study.

Exclusion criteria are as follows: (1) vital organ in-
volvement (lupus nephritis, severe neurological and/or
haematological involvement), (2) SLE limited to the skin,
(3) advanced chronic kidney disease (dialysis or kidney
transplant); (4) important concomitant disease (cancer,
diabetes, etc.); (5) mental illness and/or sensory or cog-
nitive deficits; (6) insufficient Spanish language skills and
(7) participation in another experimental study.

Health care professionals

Rheumatologists working in the rheumatology depart-
ment of the hospitals taking part who take care of SLE
patients, agree to participate in the study and remain

throughout the follow-up period are included after sign-
ing informed consent.

Setting and recruitment
Participating professionals and patients are recruited at
the four public university hospitals of the Canary Islands
(Spain), two of them located in Tenerife (University
Hospital of the Canary Islands and University Hospital
Ntra. Sra. de Candelaria) and the other two located in
Gran Canaria (University Hospital of Gran Canaria Dr.
Negrin and University Hospital Insular of Gran Canaria).
Tenerife and Gran Canaria are the main and most popu-
lated of the Canary Islands with an approximate popula-
tion of 900,000 and 840,000 people, respectively.

Rheumatologist recruitment was supported by inform-
ative meetings led by the principal researcher that included
a 40-50 min presentation reporting the study objectives,
planned time frame, tasks for healthcare professionals, ex-
pected resources utilization and funding procedures.

Each participating rheumatologist completed an in-
formed consent form and agreed to consecutively invite
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and recruit all patients fulfilling selection criteria after
providing information about the study. Recruited pa-
tients signed an informed consent form and completed
the baseline questionnaires.

Random assignment

Allocation by cluster was performed with hospitals as
randomization units. After selection of professionals, an
investigator blinded to hospital identity randomly assigned
two hospitals to the intervention group and two hospitals
to the control group by simple generation from a list of
random numbers.

Blinding

Due to the nature of the intervention, rheumatologists
cannot be blinded after assignment to the intervention
or control group. Participating patients from each se-
lected hospital and the investigator responsible for data
analysis will be blind to the intervention assignment
until the end of the trial.

Intervention

Participating rheumatologists assigned to the intervention
group receive a multicomponent intervention designed ac-
cording to the conceptual framework of behavioural
change [23, 24] and person centred care model [25, 26],
constituted by the following components: A) educational
group programme, B) continuous support by means of an
automated decision aid tool embedded into the electronic
clinical record for patients included, and C) periodic feed-
back on process and outcome measures for all SLE pa-
tients seen. Although this set of interventions applies only
to professionals, some outcome measures will be ascer-
tained among patients included.

A) Educational and training group programme

This consists of 6 h face-to-face group training divided
into two sessions, 3 months apart. Contents of the first
session are designed to attain the following objectives: 1)
update evidence-based clinical knowledge on SLE man-
agement according to the contents of the SLE-CPG [10]
and 2) develop skills to improve communication and ne-
gotiation abilities in the context of the person-centred
care model [26] and shared decision making [25]. A set
of short video-films and role-playing exercises represent-
ing different types of complex sham patients are used to
deliver this intervention. The aim is to train profes-
sionals to: 1) foster a climate of participation and estab-
lish clear and efficient communication; 2) elicit the
patient’s concerns and preferences about possible deci-
sions; and 3) promote shared decision making based on
the best evidence, professional experience and the pa-
tient’s values and preferences in those decisions where
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either considerable uncertainty or several proven alter-
natives exists. The first part of the session is led by the
clinical leader of the development of the SLE-CPG [10],
a recognized rheumatologist expert in SLE, while the
second part is led by two psychologists with proven ex-
pertise in patient-centred care methods and communica-
tion skills. The session also includes an explanation and
training on use of the electronic decision aid tool (see
below) led by the study’s principal researcher.

The second session (3h) is designed to reinforce the
skills acquired on the patient-centred care model and
shared decision making [21, 22].

Both sessions are video-recorded to standardize train-
ing and to ensure intervention reliability [27].

B) Electronic decision support (EDS) system

Rheumatologists included in the intervention group
have access to an EDS system built by means of a com-
putational algorithm from the CPG-SLE [10] and inte-
grated into the electronic clinical record to provide
evidence based recommendations personalized to the
specific situation and needs of every patient. The tool is
made available for patients included in the study [28].

Not all CPG-SLE recommendations are included in
the EDS system but only those aimed at management of
patients meeting our selection criteria. These are those
related to general management of the disease (monitoring,
treatment, healthy lifestyle, photo protection measures and
educational programmes), sexual and reproductive health,
and management of pregnancy, main SLE comorbidities
(cardiovascular risk, osteoporosis, infection and cancer),
antiphospholipid syndrome, lupus arthritis and mild muco-
cutaneous manifestations. Thus, recommendations for
management of other specific clinical manifestations such
as lupus nephritis, haematological, neuropsychiatric and se-
vere mucocutaneous manifestations are not included [10].

Since information on pharmacological prescription is
not directly available in the electronic medical record
but in a separate module, it has been necessary to de-
velop two components of the EDS system:

e First component: on the home page of the electronic
clinical record, physicians have a recommendation
form at their disposal to open voluntarily. When
opened, the form retrieves certain data from the
patient’s clinical history and requests other
information of interest, providing recommendations
to support decision making, excluding treatment.
During 18-month follow-up, physicians are encour-
aged to use this tool.

e Second component (treatment recommendations):
system passively activated when entering the
electronic medical prescription module (digital



Trujillo-Martin et al. BVIC Health Services Research (2019) 19:783

service that enables the physician to set and send
pharmacological prescriptions by electronic means,
based on information and communication
technologies, which can subsequently be dispensed).
Depending on the patient’s stored information and
how it varies during follow-up, the system automat-
ically displays defined recommendations about treat-
ment adapted to the patient’s changing
circumstances, providing dynamic and interactive
support for clinical management of decision-making.

C) Feedback

Every three months during the 18-month follow-up, par-
ticipating rheumatologists receive feedback on their clinical
management of SLE patients consisting of an information
sheet displaying a personalized graphical summary of rele-
vant process indicators compared to mean results obtained
by their own services. The document is received by email
and graphically displays combined indicators, periodically
generated by automated audit of electronic clinical records
of all SLE patients (whether or not included in the study).

Process indicators displayed include: 1) prescription of
antimalarials to SLE patients 2) prescription of antima-
larials in particular to pregnant SLE women; and 3) pre-
scription of glucocorticoids (prednisone, deflazacort and
methylprednisolone) according to SLE-CPG recommen-
dations. For every indicator displayed on the sheet, mean
reference values obtained from all rheumatologists at the
same hospital are used as dynamic comparators.

Participating rheumatologists assigned to the control
group continue usual practice and do not receive any
intervention.

Outcome measures

Primary outcomes

The study’s primary endpoint is mean change in SLE ac-
tivity self-perceived by the patient from baseline to end of
follow-up using the Systemic Lupus Erythematosus Activ-
ity Questionnaire (SLAQ). This includes assessment of 24
symptoms related to the disease from 0 to 3 in accordance
with severity, occurrence and severity of a flare (no flare,
mild, moderate or severe) and overall lupus activity from
0 (no activity) to 10 (most activity). Total score can range
from 0 to 44 [29]. SLAQ will be self-administered at base-
line, and at 9 and 18 months of follow-up.

Secondary outcomes

Adherence of professionals to recommendations Rec-
ommendations expected to have a greater impact on pa-
tients’ health which are those related to prescription of
antimalarials and glucocorticoids will be analyzed. De-
gree of professional adherence to recommendations will
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be determined through data collection from clinical re-
cords at baseline and 18 months of follow-up in terms of
percentage of patients with adequate treatment accord-
ing to SLE-CPG recommendations. The appropriateness
of treatments prescribed will be assessed and treatments
will be classified as adequate (agree with antimalarials
and glucocorticoids choice, dosage, dosing interval and
duration of treatment) or inadequate.

Health-related quality of life The following instru-
ments are administered to patients:

— EuroQol-5D-5L (EQ-5D-5L)

This is a generic measure of health-related quality of
life (HRQoL) comprising five dimensions: mobility, self-
care, usual activities, pain/discomfort, and anxiety/de-
pression. Each dimension is graded on five levels: no
problems (level 1), slight problems, moderate problems,
severe problems, and extreme problems (level 5). Health
states defined by combining one level from each dimen-
sion, ranging from 11,111 (full health) to 55,555 (worst
health), are converted using a scoring algorithm based
on public preferences into an EQ-5D-5L single index
value, ranging from 1 (perfect health) to 0 (health state
equivalent to death). Negative values represent health
states considered to be worse than death [30]. HRQoL will
also be self-administered at baseline, 9 and 18 months.
The questionnaire also includes a visual analogue scale
(EQ-VAS) where responders are asked to indicate their
health status on the day of the interview, ranging from 0
(worst possible health) to 100 (best possible health).

— Systemic Lupus Erythematosus Quality of Life
questionnaire (LupusQol)

This is a 34-item disease-specific scale for measuring
HRQoL in adults with SLE. Eight domains are covered,
including physical health, emotional health, body image,
pain, planning, fatigue, intimate relationships, and bur-
den to others. LupusQol has a 5-point Likert response
format (all the time, most of the time, a good portion of
the time, occasionally and never). The mean raw domain
score is transformed to scores ranging from 0 (worst
HRQoL) to 100 (best HRQoL) by dividing by 4 and then
multiplying by 100. The result represents the trans-
formed score for that domain. The mean raw domain
score is then calculated by totalling the item response
scores of the answered items and dividing by the num-
ber of answered items. LupusQol will be administered at
baseline and at 18 months [31].

Patient perception of their participation in decision
making Assessed by the Shared Decision-Making
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questionnaire (SDM-Q-9). This 9-item instrument mea-
sures the extent to which patients are involved in the
process of decision-making from the patient’s perspec-
tive. Each item is rated on a 6-point Likert scale (0-5).
Scores range from 0 to 45. Multiplication of the raw
score by 20/9 provides a score transformed to range from
0 to 100, where O indicates the lowest possible level of
shared decision-making and 100 indicates the highest ex-
tent of shared decision-making. SDM-Q-9 will be admin-
istered at baseline, at the end of every subsequent visit
within the follow-up period, and at 18 months [32, 33].

Attitude of professionals to partnership with the
patient for shared decision making Assessed by the
Leeds Attitude Towards Concordance II Scale (LATCon
II). This is a 20-item scale for measuring health care profes-
sionals’ attitudes toward concordance in medicine taking.
Each item is rated on a 4-point Likert scale (0-3). Scores
on the LATCon II range from 0 to 60, with higher scores
representing more positive attitude towards concordance
[31, 32]. LATCon II will be administered to rheumatolo-
gists in the intervention group at baseline, before and after
the educational group programme, and at 18 months.

Knowledge of professionals about SLE management
Knowledge level of recommendations for SLE management
formulated in the SLE-CPG [10] will be assessed by mean
of a 10-question test developed ad hoc administered to
rheumatologists. Responses to questions scored 1 point if
correct or 0 point if incorrect. Thus, possible scores ranged
from O to 10. This instrument will only be administered to
rheumatologists of the intervention group before and after
the educational group programme, and at 18 months.

Health care utilization and productivity losses Costs
due to resources used alongside the clinical management
of SLE patients in intervention and control groups will
be assessed from the healthcare services perspective, in-
cluding costs related to development, implementation
and use of all components of the intervention assessed
(group sessions, computer-assisted aid and feedback).
Information about prescribed medications and doses, pa-
tient contacts with primary care services, outpatient visits,
hospital admissions and length of stay, emergency atten-
dances as well as travel and productivity losses will be col-
lected using patient questionnaires at 9 and 18 months.

Additional measures

Sociodemographic data will be collected at baseline from
patients and rheumatologists. Professionals will be asked
about their age, sex and professional profile (years in prac-
tice, degree of expertise in SLE, etc.), while patients will be
asked about their sex, age, education level, occupation,
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employment situation, marital status, family living status
(alone or accompanied), and age at SLE diagnosis.

Data management

Data collection is managed by means of an electronic
case report form designed for this study and comple-
mented with patient questionnaires self-completed at
baseline, and at 9 and 18 months by phone. Information
from professionals is obtained by means of self-reported
questionnaires.

On receipt of their consent forms, all participants
(professional and patient) is assigned a code which will
link their data to a master-sheet which will contain par-
ticipants’ demographic details and location. The master-
sheet will be kept secure and confidential by the project
coordinator in a password-protected file in the Project
data management system. All data for the evaluation of
the project will be identified by the participants’ code
only. This is so that the data can be kept confidential
but can be re-identified to enable appropriate grouping
and analysis in the case studies at the end of the study.

Hard copies of all consent forms and questionnaires will
be stored in locked filing cabinets in the Evaluation Service
of the Canary Health Service (or password-protected folder
if in soft copy form) up to 5 years after finishing the trial.

The planning of information collection for every outcome
measured throughout the project is shown in Table 1.

Statistical methods

The main analysis for primary and secondary endpoints
will be based on multilevel mixed models, including as
covariates the baseline value of the dependent variable,
the severity of the patient and the professional’s level of
baseline knowledge. First level variables will be those
corresponding to each measurement throughout follow-
up (related time measurements), second level includes
patient variables and third level variables correspond to
hospital (cluster). The effect that identifies the interven-
tion arm will be considered fixed for the different hospi-
tals, whilst the intercept will be considered random. The
model will also include an interaction term between arm
and month, allowing for differences in the intervention
effect between follow-up assessments [36]. The adjusted
estimated mean will be calculated for each moment of
follow up compared to baseline. To accommodate miss-
ing values in the effect analyses, the multiple imputation
procedure in STATA V15.0 will be used [37]. This pro-
cedure saves cases for analysis and can be considered as
an intention-to-treat analysis. Differences will be consid-
ered statistically significant if p-value < 0.05.

Sample size calculation
A total of 418 patients and 20 professionals (5 per hos-
pital) will be required to detect an effect size of 0.3
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Table 1 Outcome measurements according to time points of collection

Time point Outcomes measured on patients Outcomes measured on rheumatologists

T1 (baseline)® Demographic data Demographic data; professional profile;
SLAQ [29]; EQ-5D-5L [30]; Adherence to recommendations;
LupusQoL [31]; SDM-Q-9° [32] LatConll? [34, 35]; Knowledge test®

T2 (9 mo)® SLAQ [29];
Health care utilization and productivity losses

T3 (18 mo)® SLAQ [29]; EQ-5D-5L [30]; LupusQol [31]; Adherence to recommendations;

Health care utilization and productivity losses

LatConll [34, 35]; Knowledge test

Abbreviations: LatConll Leeds Attitude Towards Concordance Il Scale, LupusQoL Systemic Lupus Erythematosus Quality of Life questionnaire, SDM-Q-9 Shared
Decision-Making questionnaire, SLAQ Systemic Lupus Erythematosus Activity Questionnaire, mo months

Self-reported face to face

bSelf-reported by telephone

“Also after each consultation during study follow-up
9Before and after the educational group programme

(small) in the activity of the SLE (SLAQ) assuming a
standard deviation of 8 and an intra-class correlation co-
efficient (ICC) of 0.01 with a power of 80% and a level of
statistical significance of 5%.

Economic evaluation

Cost-effectiveness evaluation of the multicomponent
intervention will adopt the twofold of the SHS and social
perspective. Effectiveness of the intervention will be mea-
sured by means of results of the SLAQ scale, along with
Quality Adjusted Life Years (QALY) provided by the EQ-
5D-5L. The costs of the two comparative strategies will
be calculated using the average cost estimated based on
use of health resources obtained from patients during 18-
month follow-up of the RCT. To allow cost-effectiveness
estimation from a social perspective, information on indir-
ect costs (travel and productivity losses) will be collected
at 9 months and 18 months of follow-up. Unit costs will
be taken from standard published sources when available
and from specific providers. The incremental cost-
effectiveness ratio (ICER) defined as the difference in aver-
age costs of each alternative (multicomponent vs. usual)
divided by the difference in the average effectiveness of
each alternative will be estimated. This will enable calcu-
lating the incremental cost per unit of effectiveness (SLAQ
and QALY) gained from the intervention under study.
Nonparametric methods will be used to calculate the con-
fidence intervals on the ICER using the bootstrapping ana-
lysis, which will also be used to calculate the cost-
effectiveness acceptability curve that shows the probability
that an intervention will be cost-effective for different
values of the SHS availability to pay for an additional unit
of effectiveness. We will also conduct extensive determin-
istic and probabilistic sensitivity analyses.

Duration of fieldwork

Fieldwork is estimated to last 3years. The first year to
complete recruitment of patients and rheumatologists and
the following 2 years for follow-up and measurement. As

interventions are maintained over time, the period of
intervention and follow-up overlap (Fig. 1).

Monitoring

Trial monitoring is the responsibility of a research team
in charge of all quality control activities, assessing adher-
ence to the trial protocol, timely work plan execution
and comprehensiveness of data acquisition and data
quality (databases have been designed to avoid down-
loading inappropriate values for every variable).

Trial status
The trial is ongoing with patient recruitment completed
June 302,019. The study is in the intervention and data
collection stages at the time of the protocol manuscript
submission.

Discussion
The ongoing study is a two-arm cluster randomized con-
trolled trial assessing the comparative effectiveness and
cost-effectiveness of usual implementation of a CPG guide-
line to manage SLE patients against a multicomponent
intervention for implementation of such CPG. The inter-
vention combines conventional group educational and
training activities promoting patient-centred care and
shared decision making between patients and clinicians
[25, 26], an EDS system according to SLE-CPG recommen-
dations, and periodic feedback on their longitudinal clinical
performance. Primary analysis is aimed at comparing the
mean 18-month SLAQ score change from baseline among
SLE patients attending hospitals assigned to the control
group with the mean 18-month SLAQ score change
among SLE patients attending hospitals assigned to the
intervention group. Cluster randomization is used to re-
duce the risk of contamination bias, since the educational
component of the intervention was applied to groups.

The results of this study are expected to generate sci-
entifically valid information relevant for clinicians, man-
agers and health policy makers; adding clinical and
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economic evidence to the scientific field of knowledge
transfer and behaviour modification. To date, there are
still few studies that assess whether implementation
strategies targeting the use of CPGs are effective in pa-
tient outcomes. Even less attention has been paid to the
costs of those implementation strategies despiste some
authors heve revealed the importance of economic
evaluation in this context [38].

Response rate of patients and difficulty obtaining all
the data required are expected to be the main problems
of this study. To reduce the risks of low response rates
and high losses to follow-up, major effort has been made
to explain to patients the objectives of the study at en-
rolment and during follow-up visits. Questionnaires will
be completed over the phone and the option of sending
these to patients by mail is always offered.

This study is not free from limitations. Firstly, the
follow-up of 18 months may be insufficient to observe
relevant changes in disease activity (health outcome vari-
able), since the SLE is a disease that occurs with out-
breaks. For this reason, intermediate variables (process)
that measure adherence to CPG-SLE recommendations
will be obtained. Secondly, both the measurement of ef-
fects and cost sharing of the intervention evaluated in this
proposal will be limited to rheumatologists; professionals
from other specialties involved in the care of these pa-
tients are left out of the intervention. Therefore, it is pos-
sible that both measures of effectiveness and cost-
effectiveness offer conservative results (smaller effect size).

Abbreviations

CPG: Clinical practice guideline; CPG-SLE: Clinical practice guideline for the
clinical care of systemic lupus erythematosus; EDS: Electronic decision
support; EQ-5D-5 L: The 5-level EQ-5D version; GEE: Generalized linear model;
HRQoL: Health-related quality of life; ICC: Intra-class correlation coefficient;
ICER: Incremental cost-effectiveness ratio; LATCon II: Leeds Attitude Towards
Concordance Il Scale; LupusQol: Systemic Lupus Erythematosus Quality of
Life questionnaire; QALY: Quality-adjusted life years; SDM-Q-9: Shared
Decision-Making questionnaire; SHS: Spanish Healthcare System;

SLAQ: Systemic Lupus Erythematosus Activity Questionnaire; SLE: Systemic
lupus erythematosus

Acknowledgements

The authors thank the continuing support of the Canary Health Service in
making this study possible.

We also acknowledge the dedication and support of collaborating authors of
the SLE-CPG-Implementation Group: Pilar Garcia Sagredo, Unidad de Investi-
gacion en Telemedicina y e-Salud del Instituto de Salud Carlos Ill (UITeS-
ISCIII); Arantxa Arteaga Gonzalez, Laura Casas Hernandez, Monica Delgado
Sanchez, Laura Magdalena Armas, and Cristina Rodriguez Regalado, Servicio
de Reumatologia, Hospital Universitario Nuestra Sefiora de Candelaria, Santa
Cruz de Tenerife, Spain; Jose A. Herndndez Beriain, Francisco J. Novoa Me-
dina, Beatriz Tejera Segura and Monica Troche Duarte, Complejo Hospitalario
Universitario Insular-Materno Infantil, Las Palmas de Gran Canaria, Spain; Celia
Erausquin y Cristina Almeida, Servicio de Reumatologia, Hospital Universitario
de Gran Canaria Dr. Negrin, Las Palmas de Gran Canaria, Spain; Esmeralda
Delgado Frias, Vanesa Herndndez Hernédndez, Ivan Feraz Amaro and Beatriz
Rodriguez Lozano, Servicio de Reumatologfa, Hospital Universitario de Canar-
ias, La Laguna, Spain.

In addition, we thank Jason Willis-Lee, a professional medical editor, for his
assistance in proofreading this manuscript.

Page 8 of 9

Authors’ contributions

All the authors have contributed to the study design process. More
specifically, MTM, YRF and PSA are responsible for conception of the study
and MTM is responsible for coordination of the study, fundraising and
interpretation of data. IRF and ETM have developed the content of the
educational group programme and they have supervised development of
the other interventions. Ill and RSM have participated in development of the
EDS system and feedback module. APM is responsible for data collection
and fieldwork. YRF is responsible for statistical analysis and LVT is responsible
for the economic evaluation study. MTM, YRF and TPS drew up the initial
manuscript draft. All authors made substantial contributions to the revising
of the manuscript and approved the final version.

Funding

This study is funded by the Carlos Il Health Institute, a Spanish public health
research institute (Grant number: PI12/01348). This institution has no further
role in the study design, collection, analysis and interpretation of data,
drawing up of the manuscript or the decision to submit the paper for
publication.

Availability of data and materials

The datasets generated and/or analyzed during the current study are not
publicly available for confidentiality reasons but are available from the
corresponding author on reasonable request. Once the dataset has been
completed, it will be available at clinicaltrials.gov Identifier: NCT03537638.

Ethics approval and consent to participate

The Scientific and Ethics Committees of the four participating hospitals
approved the study protocol.

All participating professionals have signed an informed consent. Eligible
patients are being verbally informed by their rheumatologist as well as in
writing, and written informed consent is being obtained prior to enrolment.
Patients may withdraw from the study at any time, during recruitment or
follow-up, and all data collected will be treated as confidential.

We obtained permission from the EuroQolL Research Foundation to use the
EQ-5D-5 L. We are using a SLAQ version that is being validated by this
research group.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Fundacién Canaria Instituto de Investigacion Sanitaria de Canarias (FIISC),
Santa Cruz de Tenerife, Tenerife, Spain. “Red de Investigacion en Servicios de
Salud en Enfermedades Crénicas (REDISSEC), Madrid, Spain. 3Red Espanola de
Agencias de Evaluaciéon de Tecnologias Sanitarias (RedETS), Madrid, Spain.
“Centro de Investigaciones Biomédicas de Canarias (CIBICAN), Santa Cruz de
Tenerife, Spain. *Servicio de Reumatologia, Hospital Universitario de Gran
Canaria Dr. Negrin, Las Palmas de Gran Canaria, Spain. 5Servicio de
Reumatologia, Hospital Universitario de Canarias, La Laguna, Spain.
’Departamento de Métodos Cuantitativos en Economia y Gestion,
Universidad de Las Palmas de Gran Canaria, Las Palmas de Gran Canaria,
Spain. ®Agencia de Evaluacion de Tecnologias Sanitarias del Instituto de
Salud Carlos Ill, Madrid, Spain. “Unidad de Investigacion en Telemedicina y
e-Salud, Instituto de Salud Carlos Ill, Madrid, Spain. '%Servicio de Evaluacion
del Servicio Canario de la Salud (SESCS), Servicio Canario de la Salud, Santa
Cruz de Tenerife, Spain.

Received: 24 September 2019 Accepted: 9 October 2019
Published online: 01 November 2019

References

1. ReesF, Doherty M, Grainge MJ, Lanyon P, Zhang W. The worldwide
incidence and prevalence of systemic lupus erythematosus: a systematic
review of epidemiological studies. Rheumatology. 2017;56(11):1945-61.

2. Olesinska M, Saletra A. Quality of life in systemic lupus erythematosus and
its measurement. Reumatologia. 2018;56(1):45-54.



Trujillo-Martin et al. BVIC Health Services Research

20.

21,

22.

23.

24.

(2019) 19:783

Dorner T, Furie R. Novel paradigms in systemic lupus erythematosus. Lancet.
2019;393(10188):2344-58.

Lerang K, Gilboe IM, Gran JT. Differences between rheumatologists and
other internists regarding diagnosis and treatment of systemic lupus
erythematosus. Rheumatology. 2012;51(4):663-9.

Walunas TL, Jackson KL, Chung AH, Mancera-Cuevas KA, Erickson DL,
Ramsey-Goldman R, et al. Disease outcomes and care fragmentation among
patients with systemic lupus erythematosus. Arthritis Care Res. 2017,69(9):
1369-76.

Alonso MD, Llorca J, Martinez-Vazquez F, Miranda-Filloy JA, Diaz De Teran T,
Dierssen T, et al. Systemic lupus erythematosus in northwestern Spain: a 20-
year epidemiologic study. Medicine (Baltimore). 2011;90(5):350-8.

Meacock R, Dale N, Harrison MJ. The humanistic and economic burden of
systemic lupus erythematosus: a systematic review. Pharmacoeconomics.
2013;31(1):49-61.

Cervera R, Rua-Figueroa |, Gil-Aguado A, Sabio JM, Pallarés L, Hernandez-
Pastor LJ, et al. Direct cost of management and treatment of active
systemic lupus erythematosus and its flares in Spain: the LUCIE study. Rev
Clin Esp. 2013;213:127-37.

Carter EE, Barr SG, Clarke AE. The global burden of SLE: prevalence, health
disparities and socioeconomic impact. Nat Rev Rheumatol. 2016;12(10):605-20.
Trujillo-Martin MM, Rua-Figueroa Fernandez De Larrinoa |, Ruiz-Irastorza G,
Pego-Reigosa JM, Sabio Sénchez JM, Serrano-Aguilar P. Clinical practice
guidelines for systemic lupus erythematosus: Recommendations for general
clinical management. Med Clin (Barc). 2016;146(9):413 el-e14.
Serrano-Aguilar P, Trujillo-Martin MDM, Pérez dela Rosa A, Cuellar-Pompa L,
Saavedra-Medina H, Linertova R, et al. Patient participation in a Clinical
Guideline Development for Systemic Lupus Erythematosus. Patient Educ
Couns. 2015;98(9):1156-63.

Grol R. Successes and failures in the implementation of evidence-based
guidelines for clinical practice. Med Care. 2001;39(8 Suppl 2):1146-54.
Sadeghi-Bazargani H, Tabrizi JS, Azami-Aghdash S. Barriers to evidence-
based medicine: a systematic review. J Eval Clin Pract. 2014;20(6):793-802.
Fischer F, Lange K, Klose K, Greiner W, Kraemer A. Barriers and Strategies in
Guideline Implementation—A Scoping Review. Healthcare. 2016;4(3).
https://doi.org/10.3390/healthcare4030036.

Kotzeva A, Sola |, Carrasco JM, Del Campo PD, Gracia FJ, Calderan E, et al.
Perceptions and attitudes of clinicians in Spain toward clinical practice
guidelines and grading systems: a protocol for a qualitative study and a
national survey. BMC Health Serv Res. 2010;10:328.

Rebbeck T, Macedo LG, Maher CG. Compliance with clinical guidelines for
whiplash improved with a targeted implementation strategy: a prospective
cohort study. BMC Health Serv Res. 2013;13:213.

Politi MC, Wolin KY, Légaré F. Implementing clinical practice guidelines
about health promotion and disease prevention through shared decision
making. J Gen Intern Med. 2013;28(6):838-44.

Bernhardsson S, Larsson ME, Eggertsen R, Olsén MF, Johansson K, Nilsen P,
et al. Evaluation of a tailored, multi-component intervention for
implementation of evidence-based clinical practice guidelines in primary
care physical therapy: a non-randomized controlled trial. BMC Health Serv
Res. 2014;14:105.

Flodgren G, Am H, Goulding L, Mp E, Jm G, Gc L, et al. Tools developed and
disseminated by guideline producers to promote the uptake of their
guidelines (review). Cochrane Database Syst Rev. 2016;8:CD010669.

Ivers N, Jamtvedt G, Flottorp S, Young J, Odgaard-Jensen J, French S, et al.
Audit and feedback: effects on professional practice and healthcare
outcomes. Cochrane Database Syst Rev. 2012,6:CD000259.

Main C, Moxham T, Wyatt JC, Kay J, Anderson R, Stein K. Computerised
decision support systems in order communication for diagnostic, screening
or monitoring test ordering: systematic reviews of the effects and cost-
effectiveness of systems. Health Technol Assess. 2010;14(48):1-227.
Gagliardi AR, Brouwers MC, Palda VA, Lemieux-Charles L, Grimshaw JM. How
can we improve guideline use? A conceptual framework of
implementability. Implement Sci. 2011;6(1):26.

Michie S, Johnston M, Francis J, Hardeman W, Eccles M. From theory to
intervention: mapping theoretically derived behavioural determinants to
behaviour change techniques. Appl Psychol. 2008;57(4):660-80.

Michie S, van Stralen MM, West R. The behaviour change wheel: a new
method for characterising and designing behaviour change interventions.
Implement Sci. 2011,6(1):42.

25.

26.

27.

28.

29.

30.

31

32.

33.

34,

35.

36.

37.

38.

Page 9 of 9

Elwyn G, Frosch D, Thomson R, Joseph-Williams N, Lloyd A, Kinnersley P,

et al. Shared decision making: a model for clinical practice. J Gen Intern
Med. 2012;27(10):1361-7.

Schofield T. Patient-centered medicine: transforming the clinical method.
BMUJ. 1995;311:1580.

Robb SL, Burns DS, Docherty SL, Haase JE. Ensuring treatment fidelity in a
multi-site behavioral intervention study: implementing NIH behavior change
consortium recommendations in the SMART trial. Psychooncology. 2011;
20(11):1193-201.

Kawamoto K, Houlihan CA, Balas EA, Lobach DF. Improving clinical practice
using clinical decision support systems: a systematic review of trials to
identify features critical to success. BMJ. 2005,;330(7494):765.

Karlson EW, Daltroy LH, Rivest C, Ramsey-Goldman R, Wright EA, Partridge
AJ, et al. Validation of a systemic lupus activity questionnaire (SLAQ) for
population studies. Lupus. 2003;12(4):280-6.

Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al.
Development and preliminary testing of the new five-level version of EQ-5D
(EQ-5D-5L). Qual Life Res. 2011,20(10):1727-36.

McElhone K, Abbott J, Shelmerdine J, Bruce IN, Ahmad Y, Gordon C, et al.
Development and validation of a disease-specific health-related quality of
life measure, the LupusQol, for adults with systemic lupus erythematosus.
Arthritis Care Res. 2007;57(6):972-9.

Simon D, Schorr G, Wirtz M, Vodermaier A, Caspari C, Neuner B, et al.
Development and first validation of the shared decision-making
questionnaire (SDM-Q). Patient Educ Couns. 2006;63(3):319-27.

De las Cuevas C, Penate, Perestelo-Pérez L, Serrano-Aguilar. Shared decision
making in psychiatric practice and the primary care setting is unique, as
measured using a 9-item Shared Decision Making Questionnaire (SDM-Q-9).
Neuropsychiatr Dis Treat. 2013;9:1045-52.

Knapp P, Raynor DK, Thistlethwaite JE, Jones MB. A questionnaire to
measure health practitioners’ attitudes to partnership in medicine taking:
LATCon II. Health Expect. 2009;12(2):175-86.

De Las CC, Rivero-Santana A, Perestelo-Perez L, Perez-Ramos J, Gonzalez-
Lorenzo M, Serrano-Aguilar P, et al. Mental health professionals attitudes to
partnership in medicine taking: a validation study of the Leeds attitude to
concordance scale II. Pharmacoepidemiol Drug Saf. 2012;21(2):123-9.
Finucane MM, Samet JH, Horton NJ. Translational methods in biostatistics:
linear mixed effect regression models of alcohol consumption and HIV
disease progression over time. Epidemiol Perspect Innov. 2007;4(8):1-14.
White IR, Royston P, Wood AM. Multiple imputation using chained
equations: issues and guidance for practice. Stat Med. 2011;30(4):377-99.
Hoomans T, Severens JL. Economic evaluation of implementation strategies
in health care. Implement Sci. 2014;9:168.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.3390/healthcare4030036

	Abstract
	Background
	Methods
	Discussion
	Trial registration

	Background
	Methods
	Trial design
	Subjects
	Patients
	Health care professionals

	Setting and recruitment
	Random assignment
	Blinding
	Intervention
	Outcome measures
	Primary outcomes
	Secondary outcomes
	Additional measures

	Data management
	Statistical methods
	Sample size calculation
	Economic evaluation
	Duration of fieldwork
	Monitoring
	Trial status

	Discussion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

