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A B S T R A C T   

Purpose: Delays in outpatient specialist neurologist care for people with epilepsy are common 
despite recommendations for prompt access. There is evidence to suggest that there are in-
terventions that can minimise waitlists and waiting time. However, little is known about whether 
such interventions can result in sustained improvements in waiting. The aim of this study was to 
determine the extent to which an intervention to reduce waiting in an epilepsy specialist 
outpatient clinic demonstrated sustained outcomes two years after the intervention was 
implemented. 
Methods: This observational study analysed routinely collected epilepsy clinic data over three 
study periods: pre-intervention, post-intervention and at two-year follow-up. The intervention, 
Specific Timely Assessment and Triage (STAT), combined a short-term backlog reduction strategy 
and creation of protected appointments for new referrals based on analysis of demand. After the 
initial intervention, there was no further active intervention in the following two years. The 
primary outcome was waiting measured by 1.) waiting time for access to a clinic appointment, 
defined as the number of days between referral and first appointment for all patients referred to 
the epilepsy clinic during the three study periods; and 2.) a snapshot of the number of patients on 
the waitlist at two time points for each of the three study periods. 
Results: Two years after implementing the STAT model in an epilepsy clinic, median waiting time 
from post-intervention to two-year follow-up was stable (52–51 days) and the interquartile range 
of days waited reduced from 37 to 77 days post-intervention to 45–57 days at two-year follow-up, 
with a reduction in the most lengthy wait times observed. After a dramatic reduction of the total 
number of patients on the waitlist immediately following the intervention, a small rise was seen at 
two years (n = 69) which remained well below the pre-intervention level (n = 582). 
Conclusion: The STAT model is a promising intervention for reducing waiting in an epilepsy clinic. 
While there was a small increase in the waitlist after two years, the median waiting time was 
sustained.  
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1. Introduction 

Early access to outpatient specialist neurologist care for people with epilepsy is recommended [1] as delays in receiving a diagnosis 
and commencing treatment are associated with worse seizure status, health-related quality of life and productivity [2]. However, 
managing demand to ensure timely care in non-admitted health services is complex. Interventions to reduce waiting time have been 
reported across a diverse range of services, providing a growing body of evidence to suggest that lengthy waitlists are not inevitable 
[3–5]. A key issue is that evaluations of interventions to reduce delays and improve patient flow in outpatient settings rarely report on 
sustainability [6] despite the risk that once resources to address the problem are withdrawn, waitlists and delays can return [7]. Given 
the importance of prompt care for those with suspected or confirmed epilepsy, interventions that lead to sustained reductions of 
waiting time are imperative. 

The Specific Timely Assessment and Triage (STAT) model has been trialled in an epilepsy clinic and showed promise in promoting 
equitable and timely access to neurology appointments [8]. This model has growing evidence to suggest that demand can be actively 
managed to reduce waitlist burden [9]. STAT combines a short-term backlog reduction strategy and creation of protected appoint-
ments for new referrals based on analysis of demand, allowing all patients to receive a timely assessment appointment [10]. Having 
demonstrated effectiveness in community health and allied health services [11–13], STAT was trialled for the first time in an epilepsy 
clinic in 2019–2020. A waitlist of almost 600 people was reduced to 24 [14] and, although the median waiting time from referral to 
first appointment showed minimal change, variability in waiting times reduced [8]. The sustainability of these changes, however, has 
not been demonstrated beyond six months post-intervention, or beyond 12 months in other settings (Harding et al., 2020). 

Implementation science frameworks frequently include sustainability or maintenance of interventions as a key implementation 
component, alongside other elements such as uptake, adoption, fidelity, and adherence [15]. The Proctor model [16] RE-AIM [17], and 
others [18,19] all include an element related to sustainability or maintenance of interventions. These frameworks aim to reduce the 
risk of “projectification” where, after researcher support is withdrawn, the intervention collapses [20]. However, studying sustain-
ability is challenging [21] and generally not well evaluated or reported in implementation studies [22]. 

A range of factors impact on the extent to which healthcare interventions are sustained [23]. These may include the imple-
mentation context, the intervention design, and the organisational and cultural factors within the healthcare setting. A process 
evaluation of the STAT model in an epilepsy clinic [24] using the Medical Research Council guidance framework [25] highlighted 
factors that were likely to influence the sustainability of the STAT intervention. These factors included embedding behaviour change, 
such as the principles of safe, early discharge amongst neurologists. Other influencing factors were driven by establishing new pro-
cesses, such as preserving space in clinic schedules for new patients and booking patients directly into new appointments without using 
a waitlist. Even once well established, these changes can be threatened by external forces on the system, such as increasing clinic 
demand, staff vacancies or changes to information technology systems. 

Therefore, the aim of this study was to determine the extent to which an intervention to reduce waiting in an epilepsy specialist 
outpatient clinic demonstrated sustained outcomes two years after the intervention was implemented. 

2. Method 

2.1. Study design 

This observational study analysed routinely collected clinic data over three study periods: pre-intervention, post-intervention and 
at two-year follow-up. The study was approved by the health network ethics committee (LR22-024-86148). Consent was not sought 
from individual patients for this study as all patient data used was obtained from routinely collected health service data, reported in 
aggregated and de-identified form. The study is reported in accordance with STrengthening the Reporting of OBservational studies in 
Epidemiology (STROBE) checklist [26]. 

2.2. Setting 

Both the original intervention study [8] and the current sustainability study were conducted in an epilepsy medical specialist 
outpatient clinic in a large metropolitan publicly-funded health network. The clinic runs for 3.5 hours per week and is staffed by four 
neurologists with support from clerks who manage administrative tasks related to referrals and bookings. Referrals are received from 
within the hospital network, predominantly the emergency department, and from community-based general practitioners (GPs). 
Referrals are triaged by the senior neurologists and are accepted for diagnosis of patients who have experienced a first suspected 
seizure or have an existing diagnosis of epilepsy requiring specialist management consultation. Australia’s universal healthcare sys-
tem, Medicare, funds the hospital to provide appointments and patients do not incur any out-of-pocket fee. The allocated appointment 
times are 30 minutes for initial assessment and 15 minutes for review or follow-up. 

2.3. Intervention 

The intervention was performed during 2019 and early 2020 and consisted of implementing the STAT model to reduce the waitlist 
and waiting times in an epilepsy clinic. STAT is a data-driven, principles-based approach to managing demand in outpatient settings 
that combines a number of evidence-based strategies to responsively manage patient flow [9]. An initial, short term backlog reduction 
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is implemented to enable the service to start the new way of operating with a “clean slate”. Backlog reduction typically includes 
strategies such as auditing the waiting list to determine whether all patients are still in need of the service or a short term increase in 
supply. Historic data is then used to calculate the number of new patients who would need to be seen each week to keep up with 
demand. This number of new appointments is permanently protected in clinician diaries so that new referrals can be immediately 
booked once determined to be eligible. With the inflow of new patients steady and matched with demand, clinicians triage their 
patients at the time of first appointment for additional care (beyond an initial consultation) that can be provided within the available 
resource constraints. This generally leads to redesign strategies to maximise clinic efficiency, improve discharge practices and 
encourage active decision-making about the allocation of review or follow-up appointments (Fig. 1). While it could be argued that 
none of the individual components of STAT are new, the model brings these evidence-based principles together into a single package 
with a clear, step by step guide to implementation. 

For the epilepsy clinic, calculation of service demand based on historical data showed that nine new appointments per week were 
required to keep up with the rate of referrals. During the intervention period, ten new appointment slots were protected in clinician 
diaries corresponding to the forecasted demand. The waitlist was eliminated over an eight month period using an iterative backlog 
reduction strategy that commenced with auditing of referrals to determine current need. In 2019, there were 599 referrals listed on the 
waitlist that included referrals up to eight years old. Administrative errors were corrected (for example duplicate referrals were 
consolidated). Patients and/or their GPs were contacted and those who no longer required an appointment or were unable to be 
contacted were discharged, under the supervision of the senior neurologists. Extra clinics were provided to manage patients on the 
waitlist who still required the service which was only 11 % of the original waitlist [14]. With no waitlist and the correct number of 
protected new appointments, new patients were booked directly into appointments without being placed on a waitlist. 

2.4. Data collection 

Clinic data were collected from healthcare records of all new patients referred to the epilepsy clinic during three time periods of six 
months duration each (Table 1). Data were collected over the same six-month period (1 January to 30 June) in each year to control for 
seasonal fluctuations. The inclusion period of six months with a gap of six months between time periods was designed to maintain 
group independence. 

Service and patient data were collected for all patients admitted during the study periods from health service outpatient clinic 
databases and patient medical records. These data were generated in reports from the clinic bookings database, supplemented by 
locally collected clinic data and manual auditing of medical histories to retrieve any missing data. 

2.5. Outcomes 

The primary outcome was waiting for access to a clinic appointment, measured in two ways. First, the median number of days 
between referral and first appointment for all patients referred to the clinic during each study period; and second, a snapshot of the 
number of patients on the waitlist at two time points (1 January and 1 June) for each of the three study periods. 

Data related to appointment outcome were also collected to provide context for interpretation of how implementation of the STAT 
model may have changed clinical practice. These included the proportion of patients rebooked for a review appointment or discharged 

Fig. 1. Key elements of the STAT model.  
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after the first appointment; and the proportion of patients who attended or missed their first appointment. Appointments were clas-
sified as missed if they were cancelled or the patient failed to attend. To evaluate implementation fidelity, the weekly number of new 
appointments scheduled in the clinic during each six-month study period (1 January to 30 June) was audited and reported. 

2.6. Analysis 

Given the skewed nature of waiting time data, changes in median waiting time across the three study periods were analysed using 
the Kruskal Wallis test for non-parametric data. Post-hoc pairwise comparisons across study periods with Bonferroni correction for 
multiple tests were used to determine how the groups differed from one another. The number of people on the waitlist and accepted to 
the clinic were analysed descriptively over the study time periods. 

Data related to appointment outcome (the proportion rebooked/discharged, the proportion who attended/missed their appoint-
ment) were analysed using chi square test to evaluate whether there were differences in the distribution of these outcomes over the 
three study periods. Intervention fidelity (the number of new appointments provided) was analysed with one-way ANOVA. Charac-
teristics of participants across the three time periods were compared using chi square tests (gender, referral source) or the Kruskal 
Wallis for non-parametric data (age). 

3. Results 

Comparison of the characteristics of referrals accepted over the three study periods showed there were similar patient de-
mographics including sex, age and referral source (Table 2). There was a small observed reduction in the number of patients accepted 
to the clinic during the third study period. 

The number of patients on the waitlist showed a large decrease from pre-intervention to immediately post-intervention of n = 582 
to n = 8, and by the end of the two-year follow-up had increased to n = 69 referrals (Table 3 and Fig. 2). 

The median days waited for patients referred during pre-intervention was 38 [IQR 28 to 67] compared to 52 days [38 to 77] for 
those referred during the post-intervention period (Kruskal Wallis, p < .001). Compared to those referred during the post-intervention 
period, the waiting time for patients referred at two years post-intervention remained stable (median 51 days, IQR 45 to 57) and the 
variability of waiting decreased (Table 3 and Fig. 3). 

The mean number of new appointments scheduled weekly reduced in the two-year follow-up period to 7.1 (2.4), compared to 10.5 
(3.6) each week during post-intervention period and 9.7 (5.3) pre-intervention (F = 4.873, p = .009). The proportion of patients 
discharged after the first appointment increased for patients referred during the post-intervention period (37 %) but was similar for 
those referred during pre-intervention and two-year follow-up periods (22 % and 24 %). There was no change across study periods in 
attendance rate. 

4. Discussion 

Two years after implementing the STAT model in an epilepsy clinic, we observed that the effects of the intervention had largely 
been sustained albeit with some signs of the waitlist starting to increase. Median waiting time from implementation to two-year follow- 
up was stable (52–51 days) and the interquartile range of days waited reduced from 37 to 77 days post-intervention to 45–57 days at 

Table 1 
Study time periods.  

Dates Study period Purpose 

1 January 1 to June 30, 2019 Pre-intervention Baseline data 
2 January 1 to June 30, 2020 Post-intervention Impact of STAT 
3 January 1 to June 30, 2022 2-year follow-up Sustainability of STAT  

Table 2 
Characteristics of participants.   

Pre-intervention study period 
N = 219 

Post-intervention study period 
N = 200 

2-year follow-up study period 
N = 178 

Significance, p value 

Sex n (%) 
Female 98 (45) 100 (50) 81 (46) .459a 

Male 121 (55) 100 (50) 96 (54) 
Intersex 0 (0) 0 (0) 1 (0.6) 
Age in years 
Median [25th and 75th percentiles] 41 [23–59] 44 [25–61] 39 [25–59] 0.276b 

Referral source n (%) 
Hospital 174 (80) 148 (74) 137 (77) .417a 

GP/Community 45 (20) 52 (26) 41 (23)  

a Pearson Chi-Square. 
b KWKruskal-Wallis. 
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two-year follow-up, demonstrating further gains in equitable service provision. Where sustainability looked to be threatened was in the 
number on the waitlist. After a dramatic reduction immediately following the intervention, a small rise was seen two years later but the 
total number of 69 on the waitlist in June 2022 remained well below the pre-intervention level (n = 582). 

There are a number of factors that may explain why the waitlist numbers were beginning to increase. These include an insufficient 
number of new appointments protected in the clinicians’ schedules (an essential element of the STAT model), a change in key 
personnel and a lack of ownership and active monitoring of waitlist data. The calculation conducted for the original study indicated 
that nine new appointments were needed weekly to keep up with demand. However, auditing at two years showed that an average of 
seven new appointments were offered. This was in part due to new appointment slots being taken out of the schedule to accommodate 
returning patients indicating that demand for review appointments outstripped supply. 

We postulate that a key driver of the mismatch in review appointment supply and demand was due to the neurologists’ reluctance 
to discharge appropriate patients. Six or 12-month review appointments were routinely scheduled “just in case” a consultation was 
required. During the intervention study, the neurologists were asked and reminded to actively triage patients in terms of ongoing care, 
considering review appointments to be a finite resource. The neurologists could see the value and potential application of a change 
from “just in case” to “just in time” appointment provision that would free up review appointments. “Just in time” is a concept 
originating in manufacturing but with applicability to healthcare; high value activity is promoted and waste is reduced by making 
resources readily available at the point of need [27]. 

To operationalise “just in time” appointments to manage demand, neurologists need to be confident that their patients would be 
well supported in the community and be able to re-enter the epilepsy clinic easily and promptly as needed. Integration of the epilepsy 

Table 3 
Waitlist, waiting time and secondary outcome results.   

Pre-intervention study 
period 
N = 219 

Post-intervention study 
period 
N = 200 

2-year follow-up study 
period 
N = 178 

Significance 

Number on the waitlist at 
1 January 560 24 74  
1 June 582 8 69  
Waiting time, median [IQR] 38 [28–67] 52 [38–77] 51 [45–57] <.001a 

Number of referrals accepted 219 200 178  
New appointments provided each week, mean 

(SD) 
9.7 (5.3) 10.5 (3.6) 7.1 (2.4) .009b 

Appointment outcome after assessment [n (%)] 
Rebooked for review 170 (78) 126 (63) 135 (76) .002c 

Discharged 49 (22) 74 (37) 43 (24) 
Attendance at first appointment [n (%)] 
Attended 145 (66) 122 (61) 125 (70) .165c 

Missed (cancel/failed to attend) 74 (34) 78 (39) 53 (30)  

a KWKruskal-Wallis. 
b One way ANOVA (F = 4.873) Tukey post-hoc test-group 1 vs group 2: p = .686; group 1 vs group 3: p = .035; group 2 vs group 3: .0095. 
c Pearson Chi-Square. 

Fig. 2. Snapshot of number of patients on the waitlist on 1 January and 1 June for 2019 (pre-intervention), 2020 (post-intervention) and 2022 (2- 
year follow-up). 
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clinic’s specialist care with self-management and partnerships between the general practitioner (GP) and community-based support 
agencies may be essential. There is evidence that shared care between specialists and GPs is beneficial for patient outcomes [28]. While 
the neurologists routinely corresponded with GPs following appointments, a more streamlined and effective communication strategy 
with patients and GPs may enhance discharge confidence and reduce the number of “just in case” appointments. Self-management 
strategies have also been demonstrated to be a useful adjunct to epilepsy care, leading to improvements in quality of life [29,30]. 
Therefore, connecting patients with appropriate community organisations that can offer services such as education and peer support 
has the potential to reduce the burden on specialty services. 

The results of this study suggest that sustaining reduced waiting in a busy epilepsy clinic can be achieved using a relatively simple 
model and without additional resources. Although patient satisfaction was not directly measured in the current study, the STAT model 
has the potential to enhance satisfaction by improving clinic efficiency and minimising waitlists [31]. However, an intervention such 
as STAT requires ongoing monitoring using accurate clinic data. Leadership, focus and ownership of demand management and patient 
flow are essential to maintaining a responsive and timely service. As highlighted in the Consolidated Framework for Sustainability in 
Healthcare, monitoring over time, adaption and “ownership” are essential to sustaining interventions [32]. To sustain gains made by 
implementing the STAT model, it was apparent from this study that a key person needs to regularly monitor performance using ac-
curate data that indicate when supply and demand are out of balance, and respond accordingly. In future, artificial intelligence tools 
may have a place in the calculation and monitoring of demand for new and review appointments that responds dynamically to clinic 
flow in real time. 

A limitation of this study is that we were unable to assess how COVID-19 impacted on clinic performance, although the clinic 
swiftly moved to telehealth to continue providing appointments. Another limitation is that we did not report on demand for review 
appointments. This evaluation and a previous study [8] highlight the need to manage demand for review appointments as an integral 
part of system change that aims to improve timely access to appointments. Future research is recommended to investigate models of 
care that can manage ongoing needs, especially for conditions such as epilepsy that are often chronic. 

5. Conclusion 

The STAT model is a promising intervention to improve timely access in an epilepsy clinic and while a small increase in the waitlist 
was found after two years, the median waiting time was sustained and variation in waiting time reduced. This study suggests that 
sustained improvements following waiting time interventions are possible but are dependent on ongoing attention to patient flow at all 
points along the continuum from entry to discharge. Administration of the clinic that incorporates active performance monitoring 
based on data may be an important component to moving towards a service that responds to patient need “just in time”. 
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