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Abstract

Objectives: Patient education is increasingly acknowledged as an important aspect of the management of SLE. The aim of the study was to
develop the SLE Knowledge Assessment Score (SLAKE), a digital multilingual self-assessment tool designed to quantify essential SLE
knowledge.

Methods: International healthcare professionals (HCPs) and patient representatives engaged in a multi-step process to: identify essential SLE
knowledge domains, select key domains via rating, and generate an item bank of 394 questions across 11 domains, which was then adapted into
19 languages. For validation, participants completed 44 questions (including 33 randomly selected), with scores calculated for total knowledge and
the 11 specific domains. Statistical analyses examined associations between scores and demographic, clinical, and educational variables.

Results: SLAKE was used by 1182 SLE participants (1120 [94.8%] women, median age: 45 years [IQR: 35-54 years]), with a median SLE dura-
tion of 10years (IQR: 4-20years). The median SLAKE score was 37 (IQR: 34-40) of a maximum of 44 points, while the median score across the
11 SLAKE domains ranged between 3 and 4 over a maximum of 4 points. There was a significant positive association between SLAKE score
and SLE duration (P = 0.006), previous participation to a patient education course or a patient training for lupus (P < 0.0001) and the education
level (P < 0.0001) but not with age (P = 0.48) or gender (P = 0.39).

Conclusion: SLAKE is a valid, multilingual, digital self-assessment tool that effectively measures essential SLE knowledge. Its randomized
guestion bank and domain-specific scoring enable targeted education, ultimately supporting better disease management.

Keywords: SLE, educational status, education, health literacy, patient education, digital health, digital technologies, patient-centred care, patients, patient

medication knowledge.

Rheumatology key messages

* Tools to quantify essential lupus knowledge and tailor patient education are lacking in SLE.
* SLAKE is a multilingual, digital self-assessment tool for measuring essential knowledge in lupus.
* SLAKE enhances personalized patient education, supports targeted interventions, and informs clinical decision-making.

Introduction

The recent updates of the European Alliance of Rheumatology
Associations (EULAR) recommendations for SLE [1, 2] have
highlighted the importance of patient education as a founda-
tional principle in the care of individuals living with the
disease. Assessing patient knowledge is an integral component
of the educational diagnosis process, and can be effectively
conducted using validated questionnaires [3, 4].

In January 2024, the European Reference Networks
(ERNs) for rare connective tissue and musculoskeletal dis-
eases (ReCONNET) embarked on the development and vali-
dation of a multilingual item bank designed to facilitate the
self-assessment of essential knowledge among SLE patients,
referred to as the SLE Essential Knowledge Assessment Score
(SLAKE). ERNs represent a collaborative framework of
healthcare professionals (HCPs) across Europe dedicated to
addressing rare and complex diseases that necessitate special-
ized knowledge for care [3]. Among diverse activities, the
ERN ReCONNET actively promotes initiatives aimed at

enhancing the understanding and management of rare auto-
immune diseases such as SLE [5], with a particular emphasis
on patient education.

The primary objective of SLAKE was to quantify the over-
all level of essential knowledge possessed by SLE patients, both
at the individual level and across meaningful knowledge
domains. SLAKE is grounded in the concept of functional
health literacy, aiming to equip patients with essential, action-
able knowledge for informed decision-making and disease
self-management, which aligns with frameworks such as the
WHO?’s definition of health literacy and the Knowledge-
to-Action model [6], emphasizing the centrality of understand-
ing critical disease information to support shared therapeutic
planning and adherence. This multilingual assessment tool was
designed to identify specific domains where essential knowl-
edge may be lacking. The insights gained help inform targeted
patient education efforts. The goal is to align the assessment
results with accredited, on-demand online educational content
tailored to the unique knowledge needs of each patient.
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Methods

The SLAKE study utilized a multi-step approach and in-
cluded a relevant range of representative individuals, such as
HCPs and patient or patient representatives (see below).

Study participants

The SLAKE study involved an international panel of diverse
HCPs, including physicians from various SLE-related special-
ties, nurses, and other health-related professionals. An inter-
national panel of patient experts and patient representatives
was recruited through the following patient associations:
Lupus Europe and Agrupacién Lupus Chile. All participants
gave informed consent. The study was approved by the
Ethics Committee of Strasbourg University (# CE-2023-95).

Multi-step approach

In Step 1, members of the HCP and patient panels were in-
vited to independently identify the most critical domains of
essential knowledge related to SLE through an active crowd-
sourcing approach [7]. This method encouraged these com-
munities to self-report significant knowledge areas relevant
to SLE. The concepts generated in Step 1 were reviewed to
eliminate duplicates, and the remaining domains were catego-
rized based on thematic similarities. In Step 2, the HCP panel
evaluated the list of domains, rating each one on a scale from
0 to 10 to determine its significance for inclusion in SLAKE.
Knowledge domains that received median scores >7 were
deemed essential and were selected for the next steps. In Step
3, the HCP panel generated specific items based on the
domains identified in Step 2. These items took the form of
True/False questions intended to assess patients’ essential
knowledge of SLE. The steering committee then consolidated
these items based on their thematic relevance, removed dupli-
cates, and ensured consistency in style and wording.
Additionally, the HCP panel was encouraged to create fur-
ther items as necessary, with the goal of compiling at least 30
items per SLAKE domain. In Step 4, the HCP panel rated the
relevance of each item for inclusion in the final SLAKE item
bank using a 10-point scale (1=not relevant at all;
10 = highly relevant). Due to the large number of items, each
participant evaluated a randomly assigned subset represent-
ing approximately one-eighth of the total item pool (60
items). Items with a median score >7 were retained for the
next phase. This selection step was particularly important to
create a resource that is both linguistically and culturally ap-
propriate to the community. In Step 5, the bank of items was
cross-culturally adapted from English into multiple lan-
guages, including Arabic, Catalan, Croatian, Dutch, French,
German, Hindi, Indonesian, Italian, Norwegian (Bokmal),
Portuguese, Brazilian Portuguese, Romanian, Russian,
Spanish, Swedish, Traditional Chinese (Taiwan) and Swabhili.
This adaptation was conducted using the ERN ReCONNET
CROSSADAPT methodology [8], resulting in the final multi-
lingual SLAKE item bank.

Essential knowledge testing

An adaptive digital platform was developed to facilitate self-
assessment. Participants were recruited by disseminating the
access link on social media, as well as directly by patient asso-
ciations. Upon consenting to participate, individuals provided
demographic, clinical, and educational background informa-
tion. Participants were then presented with a set of

44 questions sourced from the SLAKE item bank, where they
were asked to determine the answer of each statement as either
true or false. The set of 44 questions included four questions
from each of the 11 SLAKE domains. For each participant, 33
questions were randomly selected from the item bank (three
questions per domain), and 11 were invariant questions se-
lected by the steering committee (one per domain, adminis-
tered to all participants to enhance item calibration). After
submitting their answers, participants received a total score
reflecting their number of correct answers (with a maximum
score of 44 points), as well as individual scores for each do-
main (with a maximum score of 4 points). To further engage
participants, SLAKE provided personalized motivational feed-
back based on their total score, tailored to each language.
Participants were also invited to evaluate the platform by rat-
ing its usefulness, indicating whether they would recommend
the assessment to other patients, and assessing the clarity of
the questions in their own language.

Statistical analysis

Continuous data are reported as median values and 25th—
75th percentile interquartile range (IQR), and categorical
data as numbers and percentages. Comparison of categorical
data between groups of interest was performed using the chi-
squared test, while continuous data were compared using the
Mann-Whitney U test. A standard least squares linear regres-
sion model was used to analyse associations between two
continuous variables. The significance of statistical results
remains unchanged after Bonferroni correction for multiple
testing. All statistical analyses were performed using the soft-
ware JMP v13.0 (Cary, NC, USA).

Results

In the first step, the international panel of HCPs and lupus
experts (7=35) and the group of patient experts (n=14)
were asked to spontaneously suggest the most important
domains of essential knowledge in SLE. After regrouping sim-
ilar proposals and removing duplicates, a total of 14 potential
domains of essential SLE knowledge emerged (see Table 1).

In Step 2, the international panel of HCPs (32 participants)
and a broader panel of SLE patients and patient representa-
tives (n=350) were asked to vote for the importance of each
domain to be included in SLAKE, leading to the inclusion of
11 of the 14 initial potential domains (Table 2). The following
three domains: ‘diagnosis strategy’, ‘navigation of healthcare
system’ and ‘research and clinical trials’ were not deemed as es-
sential as the other domains, particularly by HCPs.

In Step 3, the international HCP panel was asked to submit
proposals for essential questions (items) related to each of these
domains. Following two rounds of item generation, duplicate
removal, deletion, rewording, and additional item generation,
a raw bank of 465 questions was generated (Supplementary
Fig. S1), with each of the 11 final SLAKE domains containing
between 36 and 49 questions (Supplementary Table S1).

In Step 4, the international HCP panel, as well as partici-
pants from the lupus patient associations ‘Lupus Europe’ and
‘Agrupacion Lupus Chile’; assessed the raw item bank gener-
ated during Step 3 for essentialness of knowledge question,
using a 0 (not essential) to 10 (very essential) scale to rate
each. Subsequently, 394 (84.7%) were retained as essential.
One question (item #1D1Q1: ‘Lupus can vary in severity
from person to person’) was common to all participants and
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Table 1. Initial list of 14 potential essential domains of knowledge in SLE

Suggested domain

Detailed domain description

Disease understanding

Symptoms recognition

Diagnosis strategy

Pregnancy and family planning

Treatment options and medication management

Therapeutic adherence

Non-pharmacological management

Disease monitoring

Flare management

Complications and co-morbidities

Support and resources

Communication with healthcare providers

Navigation of healthcare system

Research and clinical trials

Assessing patients’ knowledge about the basic facts and characteristics of SLE, such as
the definition of the disease, its chronic nature, and its impact on different body
systems, including the difference between disease activity and damage.

Evaluating patients’ knowledge of common symptoms associated with SLE, such as
joint pain, fatigue, skin rashes, and other organ involvement, and their understanding
of when to seek medical attention.

Understanding the diagnostic process for SLE, including the role of physical exams,
medical history, and laboratory tests, including immunological tests.

Assessing patients’ understanding of the impact of SLE on pregnancy and the impor-
tance of preconception counselling, contraceptive options, and close monitoring
during pregnancy, along with insights into the impact of SLE on sexual life and
beliefs concerning hereditary disease transmission.

Testing patients’ knowledge about different treatment modalities for SLE, including
medications, lifestyle modifications, and self-care strategies, with consideration of
the 'treat to target’ approach and awareness of potential treatment side effects.

Assessing the patient’s understanding of the importance of adhering to prescribed
treatment regimens, including medication schedules, potential side effects, and the
consequences of non-adherence.

Testing patients’ knowledge about the role of non-pharmacological management and
self-care practices, such as maintaining a balanced diet, physical activity, stress and
fatigue management, and sun protection, in managing SLE and improving overall
well-being.

Awareness of the importance of regular monitoring of disease activity and organ func-
tion. Knowledge of long-term care needs, including regular follow-up visits, disease
management strategies during periods of remission, and understanding the basics of
biological assessments.

Assessing patients’ knowledge of how to identify and manage disease flares, including
recognizing worsening symptoms, seeking appropriate medical care during flares,
and adjusting medications as instructed by healthcare providers.

Evaluating patients’ knowledge of potential complications and co-morbidities
associated with SLE, such as kidney involvement, cardiovascular risks, osteoporosis,
and increased susceptibility to infections.

Assessing patients’ awareness of available support networks, patient advocacy
organizations, and reliable sources of information for staying updated about SLE
research, treatments, and self-management strategies.

Evaluating patients’ knowledge about the importance of open and effective
communication with their healthcare team, including sharing symptoms, making
shared decisions, reporting medication side effects, and scheduling regular follow-up
appointments.

Understanding and effectively moving through various healthcare services and
providers to receive appropriate, timely, and coordinated care

Familiarity with ongoing research, clinical trials, and the potential benefits and risks
associated with participation.

Table 2. Selection of the 11 essential domains of knowledge for inclusion in SLAKE

List of potential domains for inclusion

Median score (IQR) Selected for inclusion

in SLAKE in SLAKE
All participants (7 = 82) HCPs (n=32) Patients (7 = 50)
Disease understanding 10 (3-10) 9 (3-10) 10 (4-10)
Symptoms recognition 10 (3-10) 10 (5-10) 10 (3-10)
Diagnosis strategy 7 (0-10) 6.5 (2-9) 8 (0-10) Not included
Pregnancy and family planning 9 (0-10) 9 (5-10) 9.5 (0-10)
Treatment options and 9 (2-10) 9 (3-10) 10 (2-10)
medication management

Therapeutic adherence 10 (3-10) 9.5 (5-10) 10 (3-10)
Non-pharmacological management 9 (0-10) 9 (2-10) 9 (0-10)
Disease monitoring 9 (4-10) 8 (5-10) 9 (4-10)

Flare management 9 (0-10) 9 (4-10) 10 (0-10)
Complications and co-morbidities 8 (0-10) 8 (5-10) 8.5 (0-10)
Support and resources 8 (2-10) 6.5 (2-10) 9 (3-10)
Communication with healthcare providers 8.5 (1-10) 8 (2-10) 9 (1-10)
Navigation of healthcare system 7 (2-10) 6 (2-10) 8.5 (2-10) Not included
Research and clinical trials 7 (0-10) 5(0-10) 7.5 (1-10) Not included

SLAKE, SLE Knowledge Assessment Score; IQR, interquartile range; HCPs, healthcare professionals.
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received a median score of 10 (IQR: 8-10), with no signifi-
cant difference between HCPs and patients (P = 0.83). Also,
serving as internal quality control, and unknown to partici-
pants, one question was shown twice to each rater, with a
median absolute difference between the 2 ratings of 0 (IQR:
0-1), suggesting very high intra-rater reliability.

In Step 35, the bank of items was cross-culturally adapted
(or translated) from English into 19 languages using the ERN
ReCONNET CROSSADAPT methodology [8]. Briefly, the
CROSSADAPT process is initiated by the identification of ‘key
terms’ that are crucial for maintaining the original meaning of
questions. Each language group, led by a senior member and
two collaborators, independently assesses the existence and
equivalence of these key terms in their native languages.
Reconciliation meetings are held to establish agreed-upon
terms for consistent usage across translations when difficulties
arise with key terms. Subsequently, each language group trans-
lates the full list of questions, followed by a reconciliation
meeting involving one CTD patient in each group. The pur-
pose of this meeting is to address potential discrepancies
among translations, ensuring a comprehensive assessment
from a linguistic, cultural and patient perspective. Collective
feedback and consensus-based decision-making guide the reso-
lution process. This methodology ensures linguistic accuracy,
cultural relevance, and contextual appropriateness for the
cross-cultural adaptation of instruments for research and care
in the context of rare CTDs [8]. The online platform (available
at https://tinyurl.com/msrdep9y) was developed and thor-
oughly tested by a large panel of HCPs and patients for both
its technical readability and appropriateness across the multi-
ple language versions.

In Step 6, SLAKE was tested by 1182 participants with a
self-reported diagnosis of SLE confirmed by a medical doctor.
This test population comprised 1120 (94.8%) women and 60
men (2 preferred not to tell), with a median age of 45 years
(IQR: 35-54years) and a median SLE duration of 10years
(IQR: 4-20years) since diagnosis. The SLAKE participants
were mostly residing (Supplementary Table S2) in Italy
(n=152; 12.9%), Venezuela (n=106; 9.0%), Spain (n=101;
8.5%) and Croatia (=85, 7.2%). Strikingly, only 175

NUMBER OF PARTICIPANTS

(14.8%) had participated in a patient education course or pa-
tient training for lupus. The educational level of participants
(ISCED 2011 classification [9], see Supplementary Table S3)
was: preschool and primary education (7 =22; 1.9%), second-
ary and post-secondary non-tertiary education (n =444,
37.6%), and tertiary education (n =716, 60.6%).

The median SLAKE score of the 1182 participants with
SLE was 37 (IQR: 34-40, range: 7-44) over a maximum of
44 points (Fig. 1). The detailed scores for the 11 essential SLE
knowledge domains are provided in Table 3.

There was no significant association (Table 4) between the
age of participants (P = 0.48) or gender (P = 0.39) and total
SLAKE score. However, there was a positive association be-
tween total SLAKE score and SLE duration (P = 0.006), pre-
vious participation in a patient education course or patient
training for lupus (P < 0.0001), as well as with education
level (P < 0.0001).

Regarding participant satisfaction with SLAKE, the median
scores (0-10 scale) were 9 (IQR: 7-10) for each of the three fol-
lowing questions: ‘Did you find SLAKE useful?” “Would you
recommend SLAKE to someone else?” and ‘Are the questions
[spelling and grammar] easy to understand in your language?’

Table 3. Median scores of the 1182 participants for the 11 essential SLE
knowledge domains

Domain Median (IQR) Min-Max
Disease understanding 4 (3-4) 0-4
Symptoms recognition 4 (3-4) 04
Pregnancy and family planning 3(2-4) 0-4
Treatment options and 3(3-4) 04
medication management
Therapeutic adherence 3(3-4) 0-4
Non-pharmacological management 3(3-4) 0-4
Disease monitoring 3(3-4) 0-4
Flare management 4 (3-4) 0-4
Complications and co-morbidities 4 (3-4) 0-4
Support and resources 4 (3-4) 04
Communication with healthcare providers 4(3-4) 0-4
Total SLAKE score 37 (34-40) 7-44

IQR, interquartile range; SLAKE, SLE Knowledge Assessment Score.
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Figure 1. Distribution of total SLAKE of the 1182 participants with SLE
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Table 4. Associations between participants’ main characteristics and total
SLAKE score

Patient characteristics Total SLAKE score, P-value
median (IQR)
Gender
Women (7=1120) 37 (34-40) 0.39
Men (n=60) 37 (34-40)
NA (n=2) 34 (34-34)
Patient education programme
Yes (n=175) 39 (36-41) <0.0001
No (7=1007) 37 (34-39)
Educational level
Preschool and primary (n=22) 33 (31-37) <0.0001
Secondary and post-secondary 36 (33-39
(n=444)
Tertiary education (7 ="716) 38 (35-40)

SLAKE, SLE Knowledge Assessment Score; IQR, interquartile range; NR,
not relevant (association between the 2 continuous variables assessed using
standard least squares).

Discussion

Following a multi-step development process involving an in-
ternational panel of HCPs, including SLE experts, as well as
patients and patient representatives, we developed a multilin-
gual online digital bank comprising 394 validated questions.
It aims at empowering individuals by assessing their core un-
derstanding of SLE. SLAKE was validated with the participa-
tion of 1182 individuals with SLE from diverse geographical
and educational backgrounds. It provides a global knowledge
score alongside subscores for each of the 11key domains of
SLE knowledge. A major strength of SLAKE lies in its dy-
namic structure: for each assessment, 33 out of the 44 ques-
tions are randomly drawn from the validated item bank. This
approach mitigates memorization bias, a frequent limitation
in static, paper-based tests [10]. Furthermore, SLAKE sub-
scores help patients pinpoint knowledge gaps. This allows for
further engagement with targeted, curated, and validated
content tailored to improve knowledge in those particular
domains [11]. SLAKE can serve as a baseline assessment prior
to structured education programs, be integrated into outpa-
tient clinic setting, or embedded into digital platforms as part
of telemedicine program. Ultimately, this approach lays the
foundation for a personalized patient education program,
designed to meet the individual’s specific educational needs
and support better disease management.

A key finding of the study is that the median SLAKE score
was high in this large patient sample. This likely reflects both
the high educational level of participants (60.6 % had tertiary
education) as well as the median disease duration of 10 years.
During the validation phase, a statistically significant rela-
tionship was observed between SLAKE scores and the dura-
tion of SLE disease (P = 0.006). This indicates that patients
with a longer history of SLE tend to have higher SLAKE
scores, potentially reflecting increased disease experience, on-
going education, or greater engagement with disease manage-
ment over time [12]. In the future, it will be interesting to
assess SLAKE performance on an inception cohort and to
study its sensitivity to change, as it remains currently un-
known whether SLAKE can detect meaningful improvement
after patient education, especially in highly educated and ex-
perienced populations. Of note, a strongly significant associa-
tion was found between higher education levels and SLAKE
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scores (P < 0.0001). This suggests that patients with more
advanced formal education may have better access to, com-
prehension of, or motivation to acquire essential information
about their condition, thereby leading to improved knowl-
edge [12, 13]. Furthermore, patients who had previously par-
ticipated in patient education courses or training sessions
specific to lupus exhibited markedly higher SLAKE scores
(P < 0.0001). This underscores, indirectly, the efficacy of
structured educational interventions in enhancing patient
knowledge and potentially improving attitudes and self-
management practices related to SLE [14]. In particular,
SLAKE may also assist clinicians in identifying knowledge
gaps that hinder adherence or self-management, enabling
more individualized educational interventions. Additionally,
future trials assessing SLAKE scores before and after partici-
pation in patient education programs will be a priority in the
development plan of SLAKE to further validate its respon-
siveness and utility in measuring the impact of educational
interventions. Conversely, neither age nor gender demon-
strated a significant association with the total SLAKE score.
This suggests that, within the validation sample, essential
knowledge related to SLE is relatively consistent across differ-
ent age groups and between genders.

Notably, SLAKE has primarily been disseminated online
through social media platforms, patient association websites
and mailing lists. This approach may have introduced a selec-
tion favouring participants with higher digital literacy [15, 16]
as well as individuals with more interest and motivation to learn
about their disease. However, this is unlikely to compromise
its utility when used in routine clinical settings. Nevertheless,
digital deserts—areas with poor internet access—may limit
SLAKE’s reach among underserved populations.

Importantly, the availability of the tool in 19 languages, in-
cluding widely spoken languages such as English, Spanish,
Arabic, Chinese, and Russian, as well as others like Hindi,
Indonesian, Catalan, and Swabhili, expands its global applica-
bility. Of note, SLAKE was developed within the framework
of the ERN ReCONNET, which is supported by the
European Union, reflecting the predominance of European
languages. Analysis of the distribution of total SLAKE scores
(see Fig. 1) suggests that the high median score reflects partic-
ipants’ genuine knowledge level rather than a ceiling effect
and its sensitivity across a broad spectrum of participants’
abilities, regardless of cultural differences and the availability
of lupus treatments in the participating countries. SLAKE
appears feasible for clinical use, with patients completing the
questionnaire within a reasonable time and achieving a high
median score, indicating both usability and comprehension.
Also, it may be informative to examine SLAKE scores at the
subnational level, such as by city or region. The healthcare
facility where a patient receives care may significantly influ-
ence disease-related knowledge. Patients followed in major
academic centres or national referral institutions, often
located in capital cities, may have greater access to structured
education and disease-specific information compared with
those managed in regional or local clinics.

Given the evolving nature of SLE management, medical
knowledge, and patient expectations, the SLAKE platform is
designed to be dynamic. Regular updates of the item bank
and associated educational content are planned to ensure
continued clinical relevance, maintain alignment with current
guidelines, and address emerging knowledge gaps over time.
Its digital format also offers unique opportunities for
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large-scale dissemination, real-time updates, and integration
into various care and education pathways, including remote
and resource-limited settings. As part of the broader e-health
landscape, SLAKE exemplifies how digital solutions can sup-
port more preventive, patient-centred care. By facilitating early
identification of knowledge gaps and promoting targeted edu-
cation, such tools may help shift healthcare towards a more
proactive model—potentially reducing long-term costs and
limiting the environmental footprint of care delivery.

It is worth noting that as of today, all questions are given
the same weight in the total SLAKE score; however, in the
future, the goal is to calibrate the item bank using item
response theory (IRT). IRT is a statistical framework that
models the relationship between an individual’s latent trait
(e.g. knowledge) and their probability of correctly answering
an item [17]. A key concept in IRT is the difficulty parameter,
which indicates the degree of difficulty of an item. By cali-
brating items with IRT, we can more accurately measure the
underlying knowledge trait and better tailor assessments to
individual ability levels. This would also help reduce a poten-
tial ceiling effect by providing participants with targeted
questions tailored to their individual ability levels.

Finally, beyond its immediate educational utility, SLAKE
also provides a robust framework that could be leveraged for
future research initiatives, including studies exploring the im-
pact of patient knowledge on adherence, quality of life, and
healthcare utilization. SLAKE focuses on assessing patients’
knowledge about lupus, but not their practical skills or com-
petence, and may nevertheless support future personalized
educational interventions. Further investigations are needed
to evaluate whether the use of SLAKE-based education, or
other structured patient education programs, can lead to
measurable improvements in these clinically meaningful out-
comes. One approach to longitudinally monitoring each pa-
tient could involve the use of a digital platform (e.g. an app)
that enables the visualization of changes over time and their
association with diverse clinical outcomes. This, in turn,
could inform a data-driven weighting of items that are more
strongly linked to favourable outcomes.

In conclusion, the development and validation of SLAKE
represent a significant advancement in the assessment of
SLE-related essential knowledge among diverse patient popu-
lations. Developed through a rigorous multi-step and multi-
stakeholder process, this innovative digital tool offers a
reliable, dynamic, and personalized measure of essential SLE
knowledge globally as well as across 11 domains. Its innova-
tive question bank, featuring random item selection to pre-
vent memorization bias, enhances measurement accuracy and
applicability in both clinical and research settings. Moreover,
its availability in 19 languages broadens its global reach,
facilitating cross-cultural comparisons and implementation in
diverse healthcare systems. While demographic factors such
as age and gender did not appear to influence SLAKE scores
significantly, clinical experience with the disease and educa-
tional attainment were key determinants associated with
increased disease-specific knowledge among patients with SLE.
These findings highlight the importance of targeted educa-
tional strategies and ongoing patient engagement to enhance
disease management and patient empowerment. SLAKE may
also serve as a foundation for integrating structured patient ed-
ucation into routine clinical care, enabling HCPs to tailor
interventions based on individual knowledge gaps identified
through the tool. In the future, calibrating the question bank

using Item Response Theory will further refine SLAKE’s preci-
sion to identify participants with increased educational needs.
Ultimately, the total SLAKE score as well as the 11 domain
subscores will allow further engagement with targeted, cu-
rated, and validated content tailored to improve knowledge in
those particular domains.
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