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Letter to the Editor

Simple but Organized Neurology Residency Training
Improves the Quality of Acute Stroke Care:
From the Outset to Long-Term Effect
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Dear Sir:

Acute stroke team often requires a competent and confident
neurologist who plays a decisive role in managing acute stroke
patients. At teaching hospitals in Taiwan, the training program
for acute stroke care runs throughout the entire residency,
which means that junior residents have the opportunity to
manage acute stroke patients in the emergency department
(ED) under the supervision of experienced stroke physicians
and fellows. Residents usually need to handle the details of
treatment, such as providing the explanation, obtaining treat-
ment consent, and prescribing drugs. Previous report showed
that neurology residency program increased the thrombolysis
utilization in acute stroke,' but the lack of experience of resi-
dent doctor may potentially cause a delay in the acute stroke
treatment. Junior residents accumulate experience from case
management throughout their residency.? The learning curve
is therefore random, time-dependent and motivation-depen-
dent. Here, we report a simple but integrated training program
for junior neurology residents and the outcome in terms of
improvement in acute stroke treatment in a tertiary medical
center in Taiwan. The study was approved by the Institutional
Ethics Review Board of NCKUH (B-ER-102-097).

National Cheng Kung University Hospital is a 1,320-bed
tertiary medical center and a comprehensive stroke center ca-
pable of providing intravenous thrombolysis (IVT) and endo-
vascular thrombectomy (EVT). It is a teaching hospital that
provides residency training, and it provides training to 10 to
12 junior to senior neurology residents, approximately 1 to 3

first-year residents every year. For acute stroke management,
code stroke activation at the ED was started in 2008, and we
reorganized a work flow for IVT treatment to enhance the
acute stroke care quality in 2015.

Before July 2018, our residents received the traditional
training course by the regulation of Taiwan Neurological Soci-
ety. Since August 2018, we initiated a series of training pro-
grams (Supplementary data), including routine monthly guide-
line club, online video-assisted National Institutes of Health
Stroke Scale (NIHSS) training courses, and a test simulating
an acute stroke scenario. Residents were also required to ob-
tain NIHSS certifications, the Advanced Neurological Life Sup-
port (ANLS) license and a certification on preparing the tissue
plasminogen activator (tPA) solution by themselves from pow-
der in their first year of residency. Finally, the junior residents
were permitted to attend the ED work shift after passing the
simulating test and acquiring all the certifications.

Between August 2015 and October 2020, we divided the
residents into two groups: the control group (C group) com-
prised residents who had not received the new educational
program prior to attending the ED work shift, whereas the in-
tervention group (I group) comprised residents who had com-
pleted the requirement. To evaluate the efficacy of the train-
ing programs on the quality of acute stroke care, the average
door-to-needle (DTN) time and the percentage of patients
with a DTN time <60 minutes were compared between resi-
dents in the C and | groups in their junior residency (defined
as the second year of residency) and in their senior years (de-
fined as the third or fourth year of residency).
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Comparison of baseline characteristics of acute stroke patients managed by residents of control and intervention group

Chang et al.

Organized Residency Training Improve Stroke Care Quality

Basic characteristics of acute stroke patients

received tPA managed by residents 9 Cgroup 8 group P
Number 51 64
Time period 2015/08-2018/07 2018/08-2020/09
Age (yr) 63.5+16.5 70.3+13.4 0.016"
Male sex (%) 68.6 58.0 0.234*
Onset to ED door (min) 75.7+44.9 72.5+40.2 0.646"
Door to CT (min) 11.4+9.6 12.6+14.1 0.749*
Door to needle (min) 65.4+17.0 52.6+20.4 <0.00001*
Rate of DTN <60 minutes (%) 53 78 <0.05

Values are presented as mean+standard deviation.

tPA, tissue plasminogen activator; ED, emergency department; CT, computed tomography; DTN, door-to-needle.
*Calculated using t-test; "Calculated using chi-square test; *Calculated using Mann-Whitney U test.

Mean DTN time per month in each period
Time period Estimate (95% Cl) P

Pre-education -0.42 (-4.41,3.57) 0.832
Post-education -3.37 (-6.63, -0.12)  0.043
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(A) Trend over time for the average door-to-needle (DTN) time
per month in serial periods before and after introducing the training pro-
grams (before and after August 2018). (B) Comparison of average DTN time
between | and C groups in their junior and senior residency. DTN time was
significantly lower in the | group than in the C group during both junior
residents and senior residents. Statistical analysis was performed using the
Mann-Whitney U test. Statistical significance was defined at P<0.05. Cl,
confidence interval; tPA, tissue plasminogen activator.
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Data of 115 patients who were managed by 17 residents
(C:I group = 9:8) were analyzed. Regarding tPA administration
in junior residency year, the | group displayed a lower mean
DTN time (I:C group = 53:65 minutes, P<0.05) and a higher
percentage of patients with a DTN <60 minutes than the C
group (I:C group = 78%:53%, P<0.05) (Table 1). Figure 1A and
Supplementary Table 1 showed the trend of average DTN time
significantly improved after introducing the training programs.

The change in performance from junior to senior residency
is presented in Figure 1B. Each spot represents as the average
DTN time for each resident. The | group significantly outper-
formed the C group during the junior residency (P=0.008). The
residents in the C group improved their performance in the
senior residency. However, the residents in the C group had
also spent a longer time in the senior residency than those in
the | group, although the difference was not statistically sig-
nificant.

From this study, a simple but integrated programs signifi-
cantly improved the performance of residents with regard to
managing acute stroke in their junior residency, and the pro-
gram had a long-term positive effect. Improvement in the
clinical performance of the residents also improved the quality
of acute stroke care.

Monthly guideline or journal readings provides basic knowl-
edge of standard stroke treatment. The license requirement of
NIHSS, ANLS and tPA preparation ensures the clinical compe-
tence. Through simulations, residents could experience clinical
scenarios and formulate treatment plans. Experiencing these
simulations and preparing plans to solve clinical problems
helped the learners overcome similar situations when they en-
countered them in the future. Analysis of the post interven-
tion results indicates that our education program reached the
Kirkpatrick level 4. It successfully reduced the time spent in
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treating acute stroke with IVT under the same tPA protocol in
the ED.

Studies on stroke management have emphasized the bene-
fits of protocol revision.* We revised the acute stroke protocol
regarding IVT in 2015, and the new protocol revision only in-
corporated EVT starting in 2018. Therefore, the improvement
of the performance of our residents did not contribute to the
revision of the acute stroke protocol. We found that the re-
duction in the DTN time was not attributable to reductions in
the onset-to-door time or door-to-computed tomography
time, which indicates that the DTN reduction did not solely
originate from the public awareness of acute stroke treatment
or adequate organization of the in-hospital process due to a
mature tPA protocol in the ED. The DTN time reduction may be
due to the more rapid clinical decision making and treatment
initiation among the | group compared with the C group. The
clinical performance shown in Figure 1A confirms that the ef-
fect of our education program on acute stroke management
by neurology residents was positive from the outset, and the
learners showed retention and steady growth, continuing to
improve in senior residency.

In conclusion, our report suggests that organized educa-
tional intervention regarding acute stroke enhance the clinical
performance of neurology residents since junior residency, and
thereby the quality of acute stroke care.

Supplementary materials

Supplementary materials related to this article can be found

https://doi.org/10.5853/j0s.2020.04910
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online at https://doi.org/10.5853/j0s.2020.04910.
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Supplementary data

Details of serial lectures

1. We held 1 to 2 lessons every month, and the duration of
each lesson was approximately 30 to 45 minutes. Our lec-
tures comprised 2018 and 2019 American Stroke Associa-
tion/American Heart Association Guidelines for the Early
Management of Patients With Acute Ischemic Stroke, Tai-
wan Stroke Society Guideline for Intravenous Thrombolysis
in Acute Ischemic Stroke Patients, and the latest stroke-re-
lated publications in journals, such as Neurology, Stroke,
and the New England Journal of Medicine.

2. Online National Institutes of Health Stroke Scale (NIHSS)
lessons (http://www.nihstrokescale.org/)

3. Tissue plasminogen activator (tPA) pharmaceutical lecture: We
held a lesson every year in which every resident was taught
the proper method of dissolving and preparing tPA solution.

Details of serial evaluations

1. NIHSS evaluation: Each junior resident was required to pass
the online NIHSS exams (http://www.nihstrokescale.org/).

2. Advanced Neurological Life Support (ANLS) license: Each
junior resident was required to obtain the ANLS license.

3. Certificate in tPA preparation: Each junior resident was re-
quired to qualify in tPA preparation according to the checklist.
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4. Acute Stroke Scenario Simulation: Each junior resident was
required to pass the simulation case training. Each of the
scenarios required the resident to assess the indication for
tPA and endovascular thrombectomy therapy. In addition
to preparing the therapeutic plans, the residents were re-
quired to obtain patient consent for each therapy accord-
ing to their plans. Some of these scenarios comprised clini-
cal challenges, including:

a. Age >80 years

b. Stroke onset within 3 to 4.5 hours

c. Stroke with rapidly improving conditions

d. Nondisabling or disabling stroke with low NIHSS

e. Direct use of oral anticoagulants by patients experi-
encing stroke

Ex.

Ms. Lin, aged 77 years, had an underlying hypertension con-
trolled with reqgular medication. Today, she walked to the toilet
by herself at 4:00 AM, and afterwards, she went back to bed
and slept. She woke up again at 7:30 AM and felt weakness in
her right arm and leg and was unable to get out of bed on her
own. She arrived at the emergency room at about 8:00 AM.
Computer tomography of the head showed intracerebral bleed-
ing, and the NIHSS score was 10. How should | explain the fol-
lowing treatment choices to the patient and family?

Mean DTN time per period after adjusting calendar year by linear regression analysis

Variable DTN, estimate (95% Cl) P
Model 1*
Time (fyr) -4.87 (-7.80 to -1.93) 0.002
Model 2*
2015/8-2016/7 Reference
2016/8-2017/7 6.28 (~7.86 to 20.41) 0.378
2017/8-2018/7 -3.85(-17.33 t0 9.62) 0.569
2018/8-2019/7 -9.79 (-23.27 t0 3.69) 0.151
2019/8-2020/9 -16.54 (~29.53 to -3.56) 0.014

DTN, door-to-needle; Cl, confidence interval.

*In the model 1, year of admission was used as an interval variable and the data showed it was independently associated with gradual reduction of mean DTN
time; fIn the model 2, the year of admission was further stratified according to the time of intervention. We used the mean DTN time during 2015/8-2016/7
as the reference. The year of admission was not statistically independently associated with the gradual reduction of DTN time before the implementation of

education program (2018/8).
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