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Abstract 

Context: Systems Training for Emotional Predictability and Problem Solving for Emotional Intensity (STEPPS-EI), a 13-week 
skills-based group intervention for individuals with subthreshold borderline personality disorder (BPD) has been deemed feasible 
and clinically effective in primary care [1] [2]. To modernize the service, STEPPS-EI lesson content has recently built onto an 
eHealth platform (Minddistrict). Due to Covid-19 restrictions, group sessions were additionally delivered remotely via Zoom. 
This project evaluates the implementation of this digitally blended version of STEPPS-EI within two Sussex Partnership NHS 
Foundation Trust (SPFT) primary care services. Methods: Service users and pracitioners who participated in the first two groups 
from March to July 2021 were invited to take part in a feasibility evaluation investigating recruitment, retention, and attendance 
rates, in addition to self-reported symptoms (BSL-23, QuEST), quality of life (ReQoL), system usability, and qualitative and 
quantitative measures designed to shed light on the experience and opinions of service users and practitioners during the 
intervention. Service users participating in following groups (from July to December 2021) were invited to share their symptom 
and quality of life outcome data only. Results: 14 service users and 5 practitioners agreed to take part in the primary evaluation. 
Results suggested that 86% of these service users attended at least 75% of the group sessions, and that service users completed on 
average 70% of the online material. Usability ratings revealed good gradings for Zoom from all participants, yet lower gradings 
for Minddistrict. Further analyses revealed a generally positive attitude towards digital STEPPS-EI from all parties and practical 
suggestions on how to improve the intervention. 11 service users from following groups agreed to share their data. Bayesian 
analyses were conducted for the data of service users who provided ratings at both timepoints. Evidence was found for a decrease 
in BSL-23 scores and an increase in ReQoL ratings from baseline to post-intervention. Incomplete self-report data-sets limits 
conclusions. Conclusions: It was found that the implementation of STEPPS-EI delivered in a blended digital format was 
feasible. The online delivery might increase service users' engagement with the material and group sessions. Yet more training 
and support on the use of Minddistrict may be required to increase usability. Implications: It may be possible to effectively 
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implement digital interventions for individuals with subthreshold BPD. However, more research on the effect of these on 
symptom outcomes should follow. 

© 2022 The Authors. Published by ELSEVIER B.V.  
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1. Context 

1.1. Subthreshold Borderline Personality Disorder 

Borderline Personality Disorder (BPD) is a prevalent and severe mental health disorder, affecting between 0.5 and 
2.7% of the population [3]. Individuals diagnosed with BPD often present with intense and unstable emotionality, 
impulsive behaviors, issues with interpersonal relations and unstable identity [4], additionally, they may experience 
additional difficulties liked to the stigma that is still attached to BPD [5]. Research on individuals who present with 
subthreshold symptomatology or features of BPD commonly experience comorbid psychiatric disorder, report greater 
risk taking, suicidality, self-injury [6], alcohol and substance abuse [7], lower quality of relationships [8], poorer 
educational and social functioning [9], and are likely to fall through the gaps of mental health services escalating their 
symptoms over time [10]. 

1.2. Digital Interventions 

Using brief, early, and targeted digital interventions, may help to address the lack of access to care for this 
population and allows for the inclusion of individuals with subthreshold presentations before their symptoms worsen 
[11] [12]. Such interventions generally report good symptom improvement and general positive psychopathology 
outcomes [12] [13]. However, previous research has identified a few limitations, including traditionally high levels of 
drop-out, especially for self-directed computer-based interventions, increased risk of bias due to self-reporting 
symptom outcomes and a small number of studies that have tested the potential of digital interventions in clinical 
practice [14]. Research has shown that digital interventions can be a good solution to include individuals who have 
barriers to accessing in-person treatment and to tackling some of the difficulties associated with BPD treatment, i.e., 
stigma, low treatment-seeking [15], high drop-out [1] and difficulties common to healthcare providers, i.e., difficulties 
with staffing, updating content quickly and efficiently, decreasing environmental impact [16]. A review on the use of 
digital intervention in BPD found indications that digital interventions report good results in terms of feasibility, 
acceptance, and usability with some indications that reductions in symptomatology were also occurring [15]. While, 
the quality of evidence is still incipient, there seem to be strong suggestions that digital interventions, especially when 
delivered in a practitioner-guided format, can increase access to therapy and engagement with the intervention. A 
recent systematic review on digital intervention for individuals with BPD, Emotionally Unstable Personality Disorder 
(EUPD) and related symptoms, found that guided eHealth interventions may offer the largest effects on 
symptomatology as well as general wellbeing [17]. 

 

1.3. Previous implementations of STEPPS-EI 

The Systems Training for Emotional Predictability and Problem Solving for Emotional Intensity difficulties 
(STEPPS-EI) is a specialist cognitive behavioral skills-based group intervention available to NHS primary care 
services in the United Kingdom [18]. It is a derivative of STEPPS [19], a NICE (National Institute for Health and Care 
Excellence) recommended group intervention which focuses on psychoeducation, emotion management training and 
behavior management training for individuals with BPD. STEPPS-EI is shorter and targeted at the treatment of 
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individuals who present with subthreshold symptomatology such as emotional intensity difficulties. Previous research 
on the use of this intervention has found STEPPS-EI in-person to be feasible [1] with adequate recruitment and 
retention rates, and clinically effective with decreased symptomatology in service users from pre to post intervention 
[1] [2]. Qualitative investigations from service users in these previous groups have provided generally positive 
feedback, i.e., self-identified changes in in emotional intensity, paperwork and reinforcement cards were found helpful 
to look back when experiencing difficulties. However, service users also reported some issues around handling other 
group members (interpersonal sensitivities) and wished for the intervention to be longer [1]. A separate qualitative 
enquiry to STEPPS-EI groups similarly identified that service users found the intervention to be a positive and 
supportive environment and reporting changes in their emotions, yet that group-dynamics could be difficult for them 
and that additional management by practitioners might be required [20]. The SPFT has since decided to further develop 
and modernize the intervention under a Quality Improvement program to tackle some of the difficulties outlined above. 
This included moving most of the content and individual exercises delivered in in-person lessons onto an eHealth web-
based platform. This coincided with the Covid-19 pandemic and restrictions on in-person contact which led to the 
decision to additionally run groups remotely via Zoom. 

1.4. Previous research on blended digital group interventions  

The idea of delivering a digitally blended group intervention is relatively novel. While previous reviews have found 
digital group interventions to be similarity effective to in-person groups on reducing mental health symptoms, it has 
been reported that service users can experience a decrease in therapeutic alliance [21] and connectedness to other 
group members [22]. However, it is often reported that delivering group interventions online can increase accessibility 
and adherence to therapy [23]. Equally, blended mental health interventions are also found to decrease drop-out [24], 
increase treatment adherence, while resulting in similar in symptomatology as in-person therapy [25]. A recent trial 
investigated a digitally blended cognitive behavioural group intervention for emotional disorders and found high 
acceptance and satisfaction ratings [26]. Yet, more research is necessary to determine their efficacy. 

1.5. The present evaluation 

This project evaluates the implementation of the digitally blended version of STEPPS-EI within two primary care 
services. The primary aim of the present evaluation is to use the data collected from the first two digitally blended 
STEPPS-EI groups to evaluate the feasibility of the intervention. The following outcomes are investigated: usability 
ratings, service user experience and practitioner experience. Lastly, symptom outcomes relating to BPD 
symptomatology and quality of life are analyzed for data from all service users participating in the digital STEPPS-EI 
service in the year that the service was first implemented. Results are compared to previous research where possible.  

2. Methods 

2.1. Participants 

The 17 service users who participated in the first two primary care STEPPS-EI groups running in SPFT from March 
to July 2021 (Cohort 1) were invited to take part in the present evaluation, as well as the 5 practitioners that facilitated 
these first two groups. All 38 service users participating in following groups in these services, starting between July 
and December 2021 (Cohort 2) were invited to share their self-reported symptom outcome data only. Service users 
invited to STEPPS-EI had presented to primary care mental health services with subthreshold BPD symptoms.  

2.2. Procedure 

The STEPPS-EI procedure is described by Barber and colleagues [1]. The changes to the intervention since 
digitalization included: service users complete the content and exercises as part of home-practice via Minddistrict. In 
addition, they participate in weekly group sessions on Zoom. Service users further receive reminders via email to 
complete their online material. For the evaluation, service users who participated in STEPPS-EI groups in March 2021 
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(Cohort 1) agreed to share their data for the present evaluation which was collected during the intervention as part of 
a Quality Improvement program. This involved feasibility, system usability, and self-reported symptom data as well 
as a range of quantitative and qualitative experience outcome measures. The practitioners who facilitated these first 
two groups were invited to share their ratings of system usability, responses to qualitative and quantitative measures 
on their experience and opinion of facilitating the intervention. In addition, to allow for a more precise estimate of the 
treatment effect on symptomatology, all service users participating in following groups (Cohort 2) were approached 
and invited to share their self-reported symptom outcome data only.  Figure 1 below illustrates this procedure.  

Fig. 1. Pictorial description of the digital STEPPS-EI Procedure including timing of outcome measures for Cohort 1 and Cohort 2. 

2.3. Measures 

Feasibility outcome measures were investigated through calculating recruitment, retention, and attendance of the 
group lessons as well as completion of the Minddistrict home practice. These are reported in percentages and computed 
in the same manner as [1]. System usability ratings from service users and practitioners were reported with the system 
usability scale (SUS) [27] administered separately for Zoom and Minddistict. The SUS is scored between 0 and 100, 
with a rating of 68 considered ‘average’ usability [28]. Service user experience was reported through the patient 
experience questionnaire (PEQ) [29], weekly group session rating scales (GSRS) [30], and a qualitative follow-up 
interview, including a mix of novel items and items from the previous STEPPS-EI feedback form [1]. Practitioners 
further completed a practitioner interview including qualitative questions from the psychological wellbeing 
practitioner interview schedule [31], quantitative questions from the credibility and expectancy questionnaire [32] and 
one question asking to rate their confidence to deliver the intervention. Finally, service users from Cohort 1 and 2 
shared self-reported symptom outcome data regarding symptom severity as per the BSL-23 with scores ranging from 
0 to 4 [33] and the QuEST with scores ranging from 27 to 72 [34], as well as quality of life (ReQoL-10) with scores 
ranging from 0 to 40 [35]. 

2.4. Data Analysis  

Data for feasibility, system usability and quantitative experience outcomes from service users and practitioners are 
described narratively. Qualitative data from service users and practitioners are included in two separate thematic 
analyses following [36] procedure. Data on symptomatology and quality of life are investigated through Bayesian 
analyses in R, comparing baseline to end of intervention ratings for individuals that completed both timepoints. 
Bayesian models are less likely to overestimate effects compared to null-hypothesis significance testing (NHST) [37] 
and don’t rely on p-values, which in NHST have commonly been shown to over or underestimate effects based on 
sample size [38]. In a small sample, the level of significance can be negatively impacted as the likelihood of 
introducing random error increases. Bayes factors in comparison are more informative than p-values and have higher 
predictive success with smaller samples, as long as reasonable prior distributions and true effect sizes are identified 
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[37]. Furthermore, they don’t rely on approximations, arbitrary significance levels, or point estimates [39]. Due to the 
exploratory nature and the novelty of online delivery, a uniform distribution ranging from -1 to 1 is used as prior 
distribution and Bayes factors are interpreted following [40] cut-off values. Cohen’s D effect sizes are additionally 
calculated according to [41] in order to effectively compare the magnitude of effect to previous research.  

3. Results 

15/17 (88%) service users from Cohort 1 who were invited to participate in the STEPPS-EI groups agreed to share 
their data. 11/28 (39%) service users from Cohort 2 additionally agreed to share their symptom outcome data. 

3.1. Feasibility 

From the service users in Cohort 1, one did not accept the place due to it being delivered online. All the remaining 
participants (N = 14) attended at least one STEPPS-EI group session and completed at least 1 Minddistrict Module 
(recruitment = 93%). Of the 14 participants that accepted the intervention, 12 participants attended 75% or more of 
the online group sessions (retention = 86%). The average attendance across all participants was 10.21 sessions (SD = 
2.86) with 2 individuals attending all 12 sessions and the introduction. Minddistrict module completion rates were 
slightly lower however, with 7 participants completing 75% of the online modules (50% of those who accepted the 
place) and only one participant completing all modules. The mean completion rate across all participants for the 
modules on Minddistrict was 11.21 (SD=3.85), which relates to 70.06% of all online material. Figure 2 below outlines 
the average attendance and module completion rates for each week of the intervention. 

Fig. 2. Cohort 1 group attendance and online module completion averaged across 14 service users. 

3.2. System Usability 

10 service users and all 5 practitioners from Cohort 1 completed the SUS for Zoom and Minddistrict. Overall, 
Zoom was rated highly by both service users (SUS = 73.3) and practitioners (SUS = 76), indicating that respondents 
found Zoom useful and helpful for STEPPS-EI. Although all items were scored above the average, the lowest rated 
item indicated that service users found Zoom somewhat awkward to use. The ratings for Minddistrict were generally 
lower and more dispersed with service users rating Minddistrict considerably lower (SUS = 55.5) than practitioners 
(SUS = 64). The lowest rated item indicated that service users found the use of Minddistrict unnecessarily complex.   

3.3. Service User Experience 

10 service users from Cohort 1 completed the PEQ. Overall, responses from service users indicated positive 
experiences with the intervention. The items that were rated the highest indicated that service users believed that 
practitioners always listened to them and that they had confidence in the practitioners. Weekly, between 2 and 12 
service users completed the GSRS. Most ratings indicated a consistently positive group experience and high group 
alliance, with all weeks being rated above average. 10 service users provided qualitative feedback through the follow-
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up interview; 6 individual themes were identified from this. The first two themes related to comments on the core 
program of STEPPS-EI and identified that the intervention helped service users to develop an understanding of their 
own difficulties and helped to teach new skills. Furthermore, service users had an understanding that they needed to 
be ‘ready’ or ‘in the right space’ for the intervention. The next two themes that were identified related to comments 
on the digital delivery of STEPPS-EI. It was identified that the remote delivery of STEPPPS-EI influenced the 
accessibility and engagement with the intervention (e.g., no travel, flexibility in home practice, reduced social anxiety 
in group, ability to participate in group on ‘bad-days’). Service users also identified that the interaction with other 
service users or the practitioners had different demands due to the online delivery (e.g., harder to make connections 
although not impossible, practitioners need to manage participation more). The last two themes that were identified 
were a general wish from service users for ‘more’ (e.g., time, depth, guidance, materials) and service users offering 
suggestions to improve the intervention. 1 

3.4. Practitioner Experience 

All practitioners from Cohort 1 responded to the pre-intervention facilitator survey (N = 5). Of these, 3 indicated 
having experience of working with patients via digital platforms. One of the practitioners left the service after the 
seventh group session. Out of the remaining 4, 3 practitioners completed the post-intervention survey. All three 
indicated that over the course of the intervention their ability to facilitate groups had improved. Overall, practitioners 
indicated at pre-intervention that they found the intervention logical (M = 86.60, SD = 20.42), which consolidated 
further at post-intervention (M = 90.33, SD = 6.43). They also indicated numerically greater confidence in delivering 
the intervention after they had delivered it (M = 77.33, SD = 24.11) compared to before intervention start (M = 66.60, 
SD = 13.27). However, practitioner’s opinions on how successful this intervention would be in reducing service user’s 
symptoms were not as strong and did not change from pre (M = 69, SD = 14.62) to post (M = 67.67, SD = 18.72) 
intervention. In addition, all practitioners indicated that they believed the intervention to be a ‘good fit’ for the service 
users and for the service they work for. Qualitative data from the facilitator survey identified 4 individual themes. It 
was identified that the interaction with service users was less personal but safer due to the online delivery (e.g., service 
users feel safer and more anonymous in group). Practitioners further identified that they themselves and service users 
needed more guidance for the intervention (e.g., more guidance and facilitation needed from peers, service users need 
more guidance on navigating the platforms). The next theme identified that the online delivery made therapy more 
accessible and convenient (e.g., no travel, increasing accessibility for therapy). The last theme that was identified from 
practitioner feedback was that there are still technical and practical difficulties that needed to be resolved (e.g., on 
allocation of online content, format of the online content, length of intervention). 

3.5. Symptom Outcomes 

From the 25 service users that agreed to share their symptom outcome data, 8 service users completed the BSL-23 
at baseline and end of intervention. 8 service users completed QuEST at both timepoints and 10 reported quality of 
life ratings at both timepoints. Table 1 below outlines means for each timepoint and statistical results from analyses. 

Table 1. Bayesian analyses for symptom outcome data from service users completing a baseline and post-intervention outcome 

Measure N Baseline 
Mean (SD) 

Intervention End 
Mean (SD) 

Mean 
difference 

Bayes 
factor (BF) 

Cohen’s d 
(eff. size) 

BSL 8 1.76 (0.74) 0.76 (0.51) 1.055 3.75 1.573 

QuEST 8 41.25 (6.58) 39.25 (12.30) 0.195 0.38 0.202 

ReQoL 10 17.20 (6.27) 23.60 (7.31) -0.916 3.95 0.939 

 
Results from the Bayesian analysis of symptom severity measured by BSL-23 from baseline to post-intervention 

provide moderate evidence in favor of the alternative hypothesis (BF = 3.75), and hence supporting the theory that 
 

1 More detail from this thematic analysis is available from the first author. 
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there is a change in these ratings over time, with symptoms decreasing from baseline (M = 1.76, SD = 0.74) to post-
intervention (M = 0.76, SD = 0.51). Furthermore, a large effect size (as per [41]) was found (d = 1.6). For the analysis 
of symptom severity measured by QuEST from baseline to post-intervention, anecdotal evidence for the null 
hypothesis (H0) was found (BF = 0.38), hence the findings were inconclusive as to whether a there was a difference 
present for QuEST scores from baseline (M = 41.25, SD = 6.58) to post-intervention (M = 39.25, SD = 12.30). In line 
with this, a small effect size was identified (d = 0.2). The final analysis of quality-of-life ratings (ReQoL) from baseline 
to post-intervention provides moderate evidence in favor of the alternative hypothesis (BF = 3.95), supporting the 
theory that there is a change in ReQoL symptom outcomes over time, with quality of life increasing from baseline (M 
= 17.20, SD = 6.27) to post-intervention (M = 23.60, SD = 7.31). This was supported by a large effect size (d = 0.9). 

4. Discussion 

The digitally blended version of STEPPS-EI implemented within the two primary care services and was found 
feasible and promising in terms of stakeholder experience, symptom, and quality of life outcome measures. 

4.1. Conclusions on feasibility and engagement with the intervention 

Feasibility results suggested high recruitment, retention, and attendance to the intervention. These rates were higher 
still than in previous in-person STEPPS-EI groups [1], which reported 75% recruitment, 43% retention, and service 
users attending an average of 5 and a half sessions, roughly 47% of the intervention. This mirrors previous reports in 
the literature which suggest higher engagement with and adherence to therapy for digital therapeutic interventions in 
the context of BPD [42]. The literature on digital self-help interventions similarity often reports high and consistent 
engagement with the intervention, yet high drop-out rates, especially when this is measured by completing follow-up 
outcome measures [43] [44] [17]. It is often reported that individuals with BPD symptomatology may find the ending 
of therapy particularly difficult [45]. This may explain part of the drop-out toward the end of the intervention. It may 
also be that the use of technology for mental health interventions in populations with BPD symptomatology initially 
increases engagement, but that different types of technology result in lower long-term adherence (i.e., self-directed 
web-based interventions) than others (i.e., telehealth). 

4.2. Conclusions on the usability of the intervention  

The second set of results investigated the usability of the technology used for STEPPS-EI. It was found that Zoom 
was identified as “good” or “acceptable” [46] with ratings from and service users both being above average [28]. 
Meanwhile, ratings for the STEPPS-EI modules on Minddistrict were lower, identifying the platform as “OK” or 
“marginally acceptable” [46] with practitioner’s and service user’s ratings being below average for usability [28]. This 
may indicate that the STEPPS-EI content on Minddistrict could require some further development and may highlight 
the need for additional training and support when engaging with the platform. Previous research suggests that high 
usability ratings are possible for digital interventions for BPD, and these resources may help with the development of 
this intervention [47] [48]. Investigations on the SUS has found that individuals who have more experience with using 
technology generally, and who are more familiar with a specific type of technology will indicate higher usability score 
[49]. It is likely that service users and practitioners were already familiar with Zoom when they started using this for 
the STEPPS-EI intervention in 2021. Furthermore, practitioners received training on Minddistrict before the start of 
the intervention. This increased experience and familiarity with the platforms may account for some of the difference 
in scores. Providing more guidance and help to service users on the navigation of Minddistrict may hence increase 
usability ratings in the future.  

4.3. Conclusions on service user’s experiences with the intervention  

Investigations around service user experience during the intervention consistently identified that service users were 
happy with the role and helpfulness of their practitioners, had a good group experience and high group alliance in 
most of the weeks. Research on digital interventions in BPD populations that included acceptability and satisfaction 



30 Elea Drews-Windeck  et al. / Procedia Computer Science 206 (2022) 23–338 Elea Drews-Windeck/ Procedia Computer Science 00 (2019) 000–000 

measures generally found similar results service users indicating the technology to be helpful and high satisfaction 
ratings [50]. Equally, the themes identified for from qualitative feedback of digital STEPPS-EI service users resemble 
that of in-person investigations, i.e., wanting the intervention to be longer, having gained self-reflective skills, 
identifying helpfulness of group environment [1]. However, some previously reported issues with i.e., handling other 
group members [1], difficulties with group dynamics and the need for increased management of participation from 
practitioners [15], seem to have been improved, as both service users and practitioners revealed that service users felt 
safer and less anxious during group meetings. This goes in line with research on other digital mental health 
interventions for this population broadly, which report similar themes including the helpfulness of specific elements 
of the intervention, the structure of the intervention and the flexibility, yet equally commenting on technical 
difficulties, usability problems, or the lack of connection as difficult [51] [52]. Overall, the present results support 
previous research, reporting that blended mental health interventions may be especially helpful, as these allow for 
flexible working within a therapeutic context, while still enabling users to make connections with peers [42]. 

4.4. Conclusions on practitioner’s experience with the intervention  

Results from investigations around practitioner experience in facilitating this intervention identified that they found 
the intervention to be logical, believed it was a good fit for the service user group and for the service they worked for, 
intervention yet seemed to not be sure whether the intervention would improve symptomatology in the service users. 
The themes identified from qualitative analyses are similar to previous research on common barriers to working 
digitally identified by mental health staff, which include the accessibility of material, receiving adequate training and 
guidance [14]. Research on previous digital interventions for individuals with BPD that included qualitative reports 
from practitioners equally identified that while practitioners needed more time to familiarize themselves with the 
intervention, they felt supported by the intervention which provided emotional relief to them [51] and that they found 
the support of a digital tool as helpful for therapy [52]. Practitioners also identified that service users were more 
autonomous [51] and that their clinical progress occurred faster [52] compared to traditional in-person services. It is 
widely recognized that the opinions and attitudes of the practitioners that facilitate these digital interventions greatly 
influences the acceptance and successful implementation of these services [53]. Therefore, it may be important for 
future digital interventions to focus on providing additional support, training, and guidance for these professionals. 

4.5. Conclusions on symptom outcome measurements  

Lastly, the statistical analyses of the symptom outcome data moderately evidence that there was a decrease in BPD 
symptomatology (measured by BSL-23) and an increase in quality of life (ReQoL) from baseline to post-intervention 
in service users attending the STEPPS-EI groups in 2021. The BSL-23 measure has recently been found to be able to 
distinguish between various levels of symptom severity [54]. According to this, the present results from service users 
fall into the moderate severity classification range at baseline (1.76) and mild range at intervention end (0.76). No 
previous research on STEPPS-EI groups had included these scales as outcome measures. However, previous research 
on individuals diagnosed with BPD reported BSL scores between 2.05 and 2.79 which reduce to 1.57 or 1.64 after 
engaging in therapy [55][56]. Comparably, the STEPPS-EI service users scored lower at baseline and reported a larger 
reduction in score over time. The present results are also in line with previous research on digital interventions for in 
individuals with BPD or related symptoms which finds symptom reductions and increased wellbeing [15][17]. 
However, the present study found only a small change in symptom severity as measured by the QuEST (2 point 
decrease, d = 0.2) and the analysis was deemed inconclusive. This is contradictory to previous research on in-person 
STEPPS-EI which identified significant reductions with a large effect size (11.26 point decrease, d = 1.06 [1], and 
11.32 point decrease, d = 0.95 [2]). One possible explanation for the inconclusiveness of the present results may stem 
from an inability to detect an effect due to inadequate sample size, as previous studies included larger sample sizes (N 
= 130 [1] and N = 82 [2]) and found an effect. Another conclusion may be that the QuEST is less able to discriminate 
symptoms in individuals who present with lower levels of symptomatology, as it was originally based on DSM-IV 
criteria for BPD and designed to measure symptomatology in individuals diagnosed with BPD [34].  



 Elea Drews-Windeck  et al. / Procedia Computer Science 206 (2022) 23–33 31
 Elea Drews-Windeck/ Procedia Computer Science 00 (2019) 000–000  9 

5. Limitations & Future Developments 

The participant numbers for both parts of the study are lower than previous studies on digital interventions [15], or 
in-person STEPPS-EI [1]. Furthermore, the outcome completion rates were low, with only 40% (ReQoL) and 32% 
(BSl-23, QuEST) of the 25 individuals who agreed to share their data completing outcome measures at both baseline 
and end of the intervention. Nonetheless, the results outlined for recruitment and retention of service users throughout 
the intervention suggest the feasibility and scalability of digital STEPPS-EI. Low outcome completion numbers may 
be more reflective of evaluation recruitment difficulties, service users’ lower engagement with the platform towards 
the end of the intervention, and technical difficulties with the allocation of outcome measures on Minddistrict rather 
than treatment recruitment difficulties. Future research may hence benefit from ensuring important outcome measures 
are recorded via traditional methods and contact service users before the intervention start. Furthermore, future 
services will benefit from additional support for dealing with technical difficulties, additional resources and training 
aimed to promote service-user’s continuous and consistent engagement with the platform.  

 
Further limitations include the non-existence of follow-up data in order to identify whether any improvements in 

symptomatology and quality of life are maintained after intervention end. Further research may address this question 
in subsequent digital STEPPS-EI cohorts. It is also of not that service users reported lower symptoms as per QuEST 
at baseline compared to previous research [1] [2], hence the question remains whether the results from this digital 
version of STEPPS-EI would generalize to service users who join the groups with higher levels of symptoms and 
lower quality of life. Lastly, this study was conducted on service users participating in this digital intervention in 2021. 
There was no alternative service available for these service users at the time, hence conclusions may be limited to this 
context.  
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