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Effects of Telephone Hotline Counseling Program on Stroke Care
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Background: This study focuses on the establishment and operation of a stroke patient hotline program to help patients and their
caregivers determine when acute neurological changes require emergency attention.

Method: The stroke hotline was established at the Gyeonggi Regional Cerebrovascular Center, Seoul National University Bundang
Hospital, in June 2016. Patients diagnosed with stroke during admission or in outpatient clinics were registered and provided with
stroke education. Consulting nurses managed hotline calls and made decisions about outpatient schedules or emergency room
referrals, consulting physicians when necessary. The study analyzed consultation records from June 2016 to December 2020,
assessing consultation volumes and types. Outcomes and hotline satisfaction were also evaluated.

Results: Over this period, 6,851 patients were registered, with 1,173 patients (18%) undergoing 3,356 hotline consultations. The
average monthly consultation volume increased from 29.2 cases in 2016 to 92.3 cases in 2020. Common consultation types included
stroke symptoms (22.3%), blood pressure/glucose inquiries (12.8%), and surgery/procedure questions (12.6%). Unexpected
outpatient visits decreased from 103 cases before the hotline to 81 cases after. Among the 2,244 consultations between January
2019 and December 2020, 9.6% were recommended hospital visits, with two cases requiring intra-arterial thrombectomy. Patient
satisfaction ratings of 9-10 points increased from 64% in 2019 to 69% in 2020.

Conclusion: The stroke hotline program effectively reduced unexpected outpatient visits and achieved high patient satisfaction.
Expanding the program could enhance the management of stroke-related neurological symptoms and minimize unnecessary
healthcare resource utilization.
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Figure 1. Provided the personal medical history card for stroke patients and the patient hotline program brochure.

Stroke hotline counseling call

v

Counseling nurse

v

Record consultation

\

Consult to attending staff or fellow

>

End session Schedule outpatient clinic

.

Refer to emergency room

Z1dH
(=B

Provide patient information to the emergency
department

Check follow-up treatment status

Figure 2. The procedure of stroke patient hotline consultation.
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Stroke Helpline (sessions/month).
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Table 1. The number and proportions of patients according to the number of hotline consultation (unit: persons, %)

No. of consultation

Total
1 2 3 4 >5
No. of patients (%) 561 (47.8) 257 (21.0) 136 (11.6) 72 (6.1) 147 (12.5) 1,173 (100.0)
Table 2. Types of hotline counseling
Type Year
2016. 6-2020. 12 2020
Stroke symptom 747 (22.3) 212 (22.4)
Medication side effect 357 (10.6) 136 (14.4)
Surgery and procedure 424 (12.6) 102 (10.8)
Blood pressure and glucose level 430 (12.8) 110 (11.6)
QOutpatient or work-up schedule inquiries 383 (11.4) 183 (19.3)
Other department 59 (1.8) 41 (4.3)
Health functional food inquires 20 (0.6) 16 (1.7)
Exercise and diet 15 (0.4) 12 (1.3)
Others 921 (27.4) 135 (14.3)
Total 3,356 (100.0) 947 (100.0)
Values are presented as number of persons (%).
Table 3. Baseline characteristics of participants according to the number of hotline consultation
Characteristc Total participants No. of hotline consultation
(N=6,851) 0 (N=5,175) 1 (N=672) >2 (N=1,004) pvalue
Sex 0.059
Male 4,061 (59.3) 3,106 (60.0) 374 (95.7) 581 (57.9)
Female 2,790 (40.7) 2,069 (40.0) 298 (44.3) 423 (42.1)
Age (yr) 66.1+13.7 66.9+13.5 63.9+13.7 63.4+14.1 <0.001
Stroke types 0.006
Ischemic 5,946 (86.8) 4,490 (86.8) 569 (84.7) 887 (83.3)
Transient ischemic attack 467 (6.8) 334 (6.5) 64 (9.5) 69 (6.9)
Hemorrhagic 438 (6.4) 351 (6.8) 39 (5.8) 48 (4.8)
Vascular risk factors
Hypertension 4,586 (66.9) 3,542 (68.4) 410 (61.0) 634 (63.1) <0.001
Diabetes 1,906 (27.8) 1,542 (29.8) 158 (23.5) 206 (20.5) <0.001
Hyperlipidemia 2,967 (433) 2,216 (42.8) 279 (41.5) 472 (47.0) 0.030
Atrial fibrillation 1,013 (14.8) 753 (14.6) 93 (138) 167 (16.6) <0.001
Initial NIHSS score” 3 (1-9) 3 (1-7) 2 (0-5) 2 (0-5) <0.001
Stroke severity according to initial NIHSS score” <0.001
Mild (<8) 4622 (81.6) 3,398 (79.8) 492 (86.9) 732 (87.4)
Moderate (3-15) 591 (10.4) 475 (11.2) 43 (7.6) 73 (8.7)
Severe (>16) 449 (7.9) 385 (9.0) 31 (5.5) 33 (39
Values are presented as number of persons (%) or meanzstandard deviation, or median (interquartile range).
NIHSS, National Institute for Health Stroke Scale.
“Initial NIHSS score and severity were defined in 5662 patients presented with acute stroke.
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Table 4. Results of hospital visit after the hotline consultation

* Effects of Telephone Hotline Counseling Program on Stroke Care

120
103

100
81

0]
o

No. of visit
(2]
[ = ]

40

20

Before hotline After hotline

O Number of visit

Figure 4. Unexpected outpatient visits before and after the
implementation of the stroke hotline program.
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Figure 5. Satisfaction with the counseling services of the stroke
hotline program.
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Stroke patient hotline consultation from Jan 2019 to Dec 2020

Persons (%)

Total no. of hotline consultation during the specified period
Recommendation to seek medical attention at the hospital
To outpatient clinic persons’

To emergency room’

Endovascular thrombectomy for stroke”

Neurosurgical treatment”

Medical treatment with admission to neurology”

Other department’

2,284
216 (100)
148 (69)
68 (31)

2(1)

3 (1)
33 (19)

2 (1)

“() denotes percentages among patients who recommended to seek medical attention.
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Table 5. Satisfaction survey for hotline calls: descriptive responses

Survey item No. of respondents (%)
Fast action in emergencies 13 (18)
Facilitating appointment process/immediacy 26 (36)
Professional consultation 14 (20)
Friendliness 15 (21)
Ease of anxiety 4 (6)
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