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Development and Evaluation of a Web-based Education Program to Prevent
Secondary Stroke

Kim, Chul-Gyu' - Park, Hyeoun-Ae?

'Full-time Lecturer, Department of Nursing, Cheongju University, Cheongju
*Professor, College of Nursing, Seoul National University, Seoul, Korea

Purpose: This study was conducted to develop and evaluate a web-based education program for secondary stroke preven-
tion. Methods: A web-based secondary stroke prevention education program was developed using the system’s life cycle
methods and evaluated by comparing the effects of education among three groups, a web group, a booklet group and a con-
trol group. Results: Knowledge level of both patients and family, as well as some health behavior compliance in the web-based
and booklet education groups were significantly higher than those of the control group. Family support in the web-based and
booklet education groups was significantly higher than that of the control group after 12 weeks. The urine cotinine level in the
web-based education group was significantly lower than that of the control group after 12 weeks. Medication adherence, blood
pressure and perceived health status were not statistically different among the three groups at any time. Conclusion: Web-
based and booklet education programs were equally effective regarding the level of knowledge of patients and their families,
family support, health behavior compliance, and urine cotinine level. These results demonstrate the potential use of a web-

based education program for secondary stroke prevention.
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Table 1. Homogeneity Test of General Characteristics of Participants and Dependent Variables

oy
12
=l
1=

&
(=}
=]

Total (N=50) Cont G (n=17) Web G (n=17) Booklet G (n=16)
Participant Variable ForX p
M+ SD n (%) M+ SD n (%) M=+ SD n (%) M=+ SD n (%)
Patient
General characteristics
Age (yr) 60.0+ 8.6 58.5+8.8 59.6+9.5 62.2+7.3 0.77 .467
Gender M 48 (96.0) 15(88.2) 17 (100.0) 17 (100.0) 4.04 .132
F 2(4.0) 2(11.8) 0(0.0 0(0.0)
Marital status Married 48 (96.0) 16 (94.1) 16 (94.1) 16 (100.00 392 .416
Single 1(2.0) 0(0.0) 1(6.9) 0(0.0
Bereaved 1(2.0) 1(6.9 0(0.0) 0(0.0)
Education Middle school or less 22 (44.0) 7(41.3 6 (35.3) 9 (56.3) 1.55 .460
High school or more 28 (56.0) 10 (58.7) 11 (64.7) 7(43.7)
Occupation  Yes 28 (56.0) 11(64.7) 8(47.1) 9(66.3) 1.07 .584
No 22 (44.0) 6 (35.3) 9(52.9) 7(43.7)
Religion Yes 25 (50.0) 5(29.4) 12 (70.6) 8(60.0) 5.76 .056
No 25 (50.0) 12 (70.6) 5(29.4) 8(50.0)
Economic ~ High (over 2,000) 10 (20.0) 4(23.5) 4(23.5) 2(125) 540 .248
status/month Middle (1,000-1,999) 12 (24.0) 5(29.4) 1(6.9) 6 (37.5)
(1,000 won) Low (less than 1,000) 28 (56.0) 8 (47.1) 12 (70.6) 8(50.0)
Attributes of stroke
Subtype of  Ischemic stroke 48 (96.0) 16 (94.1) 17 (100.0) 15(93.8) 3.10 .541
stroke Transient ischemic attack 2(4.0) 1(6.9 0(0.0) 1(6.2)
Modified 0-2 42 (84.0) 15(88.2) 13 (76.5) 14(87.5 1.08 .579
Rankin scale 3-4 8(16.0) 2(11.8) 4(23.5) 2(12.5)
score
Paresis 16 (32.0) 4(23.5) 8(47.1) 42500 269 .260
Difficulty in walking 12 (24.0) 4(23.5) 4235 4(25.00 0.01 .994
Risk factors for stroke
Medication of Antihypertensive drug 40 (80.0) 14 (82.4) 13 (76.5) 13(81.3) 020 .902
Diabetes 21 (42.0) 7(41.2) 7(41.2) 7(438) 0.03 .985
Hyperlipidemia 28 (66.0) 9(62.9) 10 (58.8) 9(66.3) 244 .654
Intake of High 21 (42.0) 9(52.9) 8 (47.1) 4(25.0)
animal fat  Moderate 18 (36.0) 7(41.2) 4 (23.5) 7(43.9)
Low 6(12.0) 1(6.9 1(6.9) 4(25.0)
None 1(2.0) 0.0 1(6.9) 0(0.0
No response 4(8.0) 0(0.0) 3(17.6) 1(6.9)
Intake of salty High 32 (64.0) 11 (64.7) 11 (64.7) 10(62.5) 057 .966
food Moderate 13 (26.0) 4 (23.5) 5(29.4) 4(25.0)
Low 5(10.0) 2(11.8) 1(6.9) 2(12.5)
Alcohol consumption 12 (24.0) 7(41.2) (317.6) 2(12.5) 428 417
Alcohol intake/week 58.7 +65.5 76.2+80.0 34.9+39.8 62.6 +66.7 130 284
Number of cigarette/day 22.3+12.7 17.8+9.0 24.8+16.2 24.4+11.4 1.67 .200
Duration of smoking (yr) 38.0+9.7 354+£11.3 382+9.0 405+8.4 114 328
Exercise No 25 (50.0) 7(41.2) 9(52.9 9(6.3) 1.35 .852
Irregular 13 (26.0) 6 (35.3) 4 (23.5) 3(18.8)
Regular 12 (24.0) 4(23.5) 4(23.5) 4(25.0)
Family Age 446+12.5 429+12.0 38.3+12.6 52.5+8.9 6.62 .003
Spouse of  Yes 28 (56.0) 10 (58.8) 6(35.3) 12(756.00 535 .068
patient No 22 (44.0) 7(41.2) 11 (64.7) 4(25.0)
Education  Below Middle school 17 (34.0) 6 (35.4) 4(23.5) 7438 152 467
Over High school 33 (64.0) 11 (64.6) 13 (76.5) 9(56.3)
Dependent Patient’s knowledge 141+£34 145+£3.3 15.4£25 1.43 .508
variable  Family’s knowledge 162+25 16.7+£26 16.4+1.5 1.24 299
Urine cotinine level 11,2885+ 20,780.0 + 11840.3+ 0.47 625
22,721.2 49,838.7 18581.2
Systolic blood pressure 129.9+15.9 131.0+£10.6 123.8+10.8 1.32 276
Diastolic blood pressure 80.3+12.4 832+7.7 76.3£7.5 209 .134

Cont G=Control group; Web G=web education group; Booklet G=booklet education group.
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Table 2. Comparison of Outcomes by Education Groups (N=50)
Cont G (n=17) Web G (n=17) Booklet G (n=16)
Dependent variable Time Comparison F p
M+ SD M+ SD M+ SD
Patient’s knowledge TO 141+£34 145+3.3 154+25 Group 10.05 <.001
T 147+£28° 16.7+£2.0° 18.7+£2.0° Time 23.35 <.001
T2 14.4+35° 18.1+1.4° 18.8+1.0° Time x Group 5.04 .001
Family’s knowledge TO 152+£25 15.7£2.6 16.4+£1.5 Group 8.69 .001
T 156.1£2.6° 17.5+1.7° 18.6+1.6° Time 20.66  <.001
T2 159+1.9° 18.4 +£2.4° 19.3+£0.9° Time x Group 3.41 012
Family support T 94.4+15.4 102.3+£8.6 102.1+£7.1 Group 6.45 .003
Time 0.34 562
T2 93.3+13.1% 102.6+3.7° 105.1+2.6° Time x Group 0.88 422
Support for medication compliance ~ T1 89+1.4 96+15 9.7+0.7 Group 3.56 .036
Time 0.01 919
T2 86+1.9° 9.6+1.3° 10.0+£0.0° Time x Group 2.08 136
Support for OPD visits T 9.0+1.4 9.3+1.3 84+1.8 Group 0.59 557
Time 2.40 27
T2 83+23 8.8+1.5 86+1.5 Time x Group 1.55 222
Support for diet compliance T 17.0+£3.8° 18.6 +3.0%° 19.5+1.4° Group 6.55 .002
Time 0.15 .696
T2 16.8+3.7¢ 19.4+1.2° 19.4+15° Time x Group 0.45 642
Support for exercise compliance T 72+23 73+18 76+1.3 Group 0.31 733
Time 0.01 941
T2 7.0+1.2 74+12 76+1.0 Time x Group 0.28 .798
Emotional support T1 17.5+£3.2° 19.6+1.5° 19.3+1.7° Group 6.77 .002
Time 1.16 .286
T2 17.8+£3.0° 19.6+1.1° 20.0+0.0° Time x Group 0.67 516
Informational support T 86x24 9.8+£1.0 9.7£0.7 Group 5.99 .004
Time 1.67 202
T2 89+1.5% 10.0+£0.0° 10.0£0.0° Time x Group 0.02 .984
Medication compliance
Antihypertensive drug T1 99.2+2.0 99.5+1.3 98.7£3.6 Group 0.32 729
Time B3 .025
T2 96.4+6.0 97.2+55 98.6+3.2 Time x Group 1.11 .338
Antipalatelet drug T 99.2+£2.0 99.4+£1.3 98.3+£4.1 Group 0.56 573
Time 5.41 024
T2 94.8+9.2 97.2+55 98.6+4.4 Time x Group 2.18 124
Smoking cessation compliance; TO 11,288.5+£22,721.2 20,780.0+49,838.7 11,840.3+18,581.2 Group 1.01 370
urine cotinine level T 24,962.2 +52,547.2 16,816.3+38,934.4 13,997.0+ 28,7251 Time 1.60 .208
T2 40,571.8+48,841.8 13,062.4+£22,602.9 18,989.5+38,652.9  TimexGroup 1.55 194
Subjective health behavior 1 92.1+7.0° 96.4 +7.0%° 98.1+£7.0° Group 5.38 .007
compliance Time 6.39 014
T2 88.8 +9.4° 93.8+8.9* 98.2+4.3° Time x Group 1.86 167
Medication compliance T 219+2.6 22.3+2.1 23.3+£1.6 Group 491 011
Time 0.00 977
T2 20.9+3.2 22.8+2.0° 23.8+1.5° Time x Group 212 131
Diet compliance T 262+3.3° 286+22° 28.7+3.3° Group 3.82 .029
Time 2.68 .108
T2 25.7+4.2° 27.5+3.2% 28.6+2.6° Time x Group 0.63 534
OPD visit compliance T 49+0.2 5.0+0.0 50+0.0 Group 3.95 .026
Time 6.19 016
T2 46+0.7° 5.0+0.0° 4.9+0.3%° TimexGroup ~ 2.65 .080
Systolic blood pressure TO 129.9+15.9 131.0+£10.6 123.8+10.8 Group 0.46 632
T 1352+17.4 132.2+16.2 129.6+18.9 Time 1.58 212
T2 130.3£10.5 127.8+£14.1 130.3+£16.7 Time x Group 0.71 585
Diastolic blood pressure TO 80.3+12.4 83.2+7.7 76.3+7.5 Group 1.16 .323
T 83.4+14.5 77.9+10.5 75.7+9.6 Time 220 17
T2 76.6+9.5 76.2+12.8 75.9+8.6 Time x Group 1.57 189
Health status T 80+1.3 81+1.1 84+1.7 Group 1.62 201
Time 0.00 973
T2 75+15 83+1.3 86+1.4 Time x Group 1.61 211

Cont G=Control group; Web G=web education group; Booklet G=booklet education group; T1: 4 weeks after intervention; T2: 12 weeks after intervention;

OPD =out-patient department; ***Duncan Grouping.
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Figure 2. The change of outcome variables by group and time.

(A) Patient’s knowledge, (B) Family’s knowledge, (C) Urine cotinine lev-
el. *Cross Sectional difference in the 4th week; 'Cross Sectional differ-
ence in the 12th week.
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