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Awareness of Early Symptoms and Emergency Responses to Myocardial
Infarction and Stroke in People with Diabetes Mellitus Compared to
Non-diabetic Population in the Community: A Propensity Score-Matched
Analysis
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University Hospital, Wonkwang University School of Medicine, Iksan, Korea

Background: We determined the differences in awareness of myocardial infarction and stroke according to the presence or absence
of diabetes mellitus in the community.

Methods: The 2018 Community Health Survey identified 20,812 people with diabetes mellitus aged 40-79 years. Using 1:1 matching
by propensity score, 20,812 people without diabetes mellitus but with similar sociodemographic characteristics were selected as a
comparison. Outcome variables were awareness of early symptoms of myocardial infarction and stroke and awareness of coping
strategies in case of occurrence.

Results: There was no significant difference between nondiabetic and diabetic people in terms of recognizing all early symptoms of
myocardial infarction (nondiabetic, 42.7%; diabetic, 43.0%; p=0.43) and stroke (nondiabetic, 49.4%; diabetic, 49.4%; p=0.91). In
addition, no significant difference was found between nondiabetic and diabetic people in the proportion of knowing correct
emergency response to myocardial infarction (nondiabetic, 84.6%; diabetic, 84.4%; p=0.56) and stroke (nondiabetic, 81.3%;
diabetic, 81.4%; p=0.77).

Conclusion: Since people with diabetes are at greater risk of cardiovascular disease than the general public, it is important to lower
the risk of disability and death by improving their awareness of early symptoms and correct emergency response to myocardial
infarction and stroke.
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Table 1. Characteristics of people with diabetes and people without diabetes

Characteristic 5 Diabetes \ Diabetes (4" 5 palue
Before PSM" (n=132,001) After PSMT (n=20812) (n=20812) vs. T Ty T
Age (yr) 58.5+11.0 65.149.3 65.149.3 <0.001 090
Age group (yr) <0.001 0.99
4049 33,79 (25.6) 1,465 (7.0) 1,464 (7.0)
50-59 38,137 (289) 4,240 (20.4) 4,236 (20.4)
6069 33,456 (25.3) 7,328 (35.2) 7322 (352)
70-79 26,612 (202) 7,779 (37.4) 7,790 (37.4)
Sex
Men 58,279 (44.2) 10,416 (50.0) 10,412 (50.0) <0.001 0.98
Women 73722 (55.8) 10,39 (50.0) 10,400 (50.0)
Residential region <0.001 0.92
Dong 71,284 (54.0) 9,905 (47.6) 9,916 (47.6)
Eup/myeon 60,717 (46.0) 10,907 (52.4) 10,896 (52.4)
Marital status <0.001 0.39
Married 102,862 (77.9) 15,384 (73.9) 15,295 (73.5)
Divorced or separated 9,226 (7.0) 1,346 (6.5) 1,385 (6.7)
Widowed 14,452 (10.9) 3,660 (17.6) 3,666 (17.6)
Never married 5461 (4.1) 422 (2.0) 466 (2.2)
Educational level <0.001 0.93
Non-formal education 11,499 (8.7) 3,184 (15.3) 3,180 (15.3)
Primary  school 23634 (17.9) 5,890 (28.3) 5,828 (28.0)
Middle school 18,460 (14.0) 3685 (17.7) 3,708 (17.8)
High school 45411 (34.4) 5,460 (26.2) 5453 (26.2)
College and higher 32,997 (25.0) 2,593 (12.5) 2,643 (12.7)
Monthly household income (10,000 won) <0.001 0.94
<100 20,129 (15.2) 5,337 (25.6) 5310 (25.5)
100-299 43919 (333) 8,508 (40.9) 8,475 (40.7)
300-499 33273 (25.2) 3891 (187) 3929 (189)
>500 34,680 (26.3) 3,076 (14.8) 3,098 (14.9)
Employment status <0.001 0.61
Employed 88,129 (66.8) 10,954 (52.6) 10,885 (52.3)
Unemployed 16,238 (12.3) 4,790 (23.0) 4,875 (23.4)
Housewife or student 27,634 (20.9) 5,068 (24.4) 5,052 (24.3)
Diagnosis of hypertension <0.001 <0.001
No 93,884 (71.1) 12,577 (60.4) 7,692 (37.0)
Yes 38,109 (28.9) 8,231 (39.6) 13,109 (63.0)

Values are presented as meansstandard deviation or frequency (%).
PSM, propensity score-matching.
"Diabetes (-): before PSM. "Diabetes (-): after PSM. 'Diabetes (-).
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Table 2. Awareness of early symptoms of and ERs to Ml between people with diabetes and people without diabetes

Diabetes (-)

Diabetes (+)°

Varable Bfrg‘;;(]so“{'; Ater PSMT (n=20812)  (n=20812) s T, S
Sudden pain or discomfort in the jaw, neck, or back (MI-S;) <0.001 0.58
No 45,468 (34.4) 7,869 (37.8) 7,925 (38.1)
Yes 86,533 (65.6) 12,943 (62.2) 12,887 (61.9)
Sudden weakness or dizziness (MI-Sp) <0.001 0.99
No 38,339 (29.0) 6,603 (31.7) 6,602 (31.7)
Yes 93,662 (71.0) 14,209 (68.3) 14,210 (68.3)
Sudden pain or discomfort in the chest (MI-S;) <0.001 0.46
No 21,209 (16.1) 4,149 (19.9) 4,210 (20.2)
Yes 110,792 (83.9) 16,663 (80.1) 16,602 (79.8)
Sudden pain or discomfort in the arms or shoulders (MI-Sy) <0.001 0.17
No 57,160 (43.3) 9,673 (46.5) 9,533 (45.8)
Yes 74,841 (56.7) 11,139 (53.5) 11,279 (54.2)
Sudden shortness of breath (MI-Ss) <0.001 057
No 27,882 (21.1) 5,164 (24.8) 5,215 (25.1)
Yes 104,119 (78.9) 15,648 (75.2) 15,597 (74.9)
No. of early symptoms of Ml well known <0.001° 094
0 14,940 (11.3) 2,871 (13.8) 2,942 (14.1)
1 5417 (4.1) 974 (4.7) 929 (4.5)
2 11,934 (9.0) 1,993 (9.6) 2,034 (9.8)
3 19,108 (14.5) 3,131 (15.0) 3,007 (14.4)
4 19,672 (14.9) 2,966 (14.3) 2943 (14.1)
5 60,930 (46.2) 8,877 (42.7) 8,957 (43.0)
Knowing more than three early symptoms of Ml (MI-Sxs) <0.001 047
No 32,291 (24.5) 5838 (28.1) 5905 (28.4)
Yes 99,710 (75.5) 14974 (7119) 14,907 (71.6)
Knowing all five early symptoms of Ml (MI-S) <0.001 0.43
No 71,07 (53.8) 11,935 (57.3) 11,855 (57.0)
Yes 60,930 (46.2) 8,877 (42.7) 8,957 (43.0)
Knowing correct ER to early symptoms of MI (MI-ER) <0.001 0.56
No 19,193 (14.5) 3199 (15.4) 3,242 (15.6)
Yes 112,800 (85.5) 17,612 (84.6) 17,569 (84.4)

Values are presented as frequency (%).

ER, emergency response; MI, myocardial infarction; PSM, propensity score-matching.
“p for trend. *Diabetes (-): before PSM. TDiabetes (-): after PSM. *Diabetes (-).
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Table 3. Awareness of early symptoms of and ERs to stroke between people with diabetes and people without diabetes

Diabetes (-)

Diabetes (+°

Varable Bfrg‘;;(]so“{'; After PSMT (20812 (n=20812) s s
Sudden numbness or weakness (ST-Sy) <0.001 0.04
No 28,454 (21.6) 4,898 (235) 5,076 (24.4)
Yes 103,547 (78.4) 15,914 (76.5) 15,736 (75.6)
Sudden difficulty speaking or understanding speech (ST-S;) <0.001 0.10
No 24,131 (18.3) 4,443 (213) 4,583 (22.0)
Yes 107,870 (81.7) 16,369 (78.7) 16,229 (78.0)
Sudden dizziness (ST-S) <0.001 0.15
No 41,303 (31.3) 7,109 (34.2) 7,250 (34.8)
Yes 90,698 (68.7) 13,703 (65.8) 13,562 (65.2)
Sudden visual impairment (ST-Sy) <0.001 0.19
No 28,140 (21.3) 4,995 (24.0) 5110 (24.6)
Yes 103,861 (78.7) 15,817 (76.0) 15,702 (75.4)
Sudden severe headache (ST-Ss) <0.001 0.38
No 41,901 (31.7) 7,258 (34.9) 7,344 (35.3)
Yes 90,100 (68.3) 13,554 (65.1) 13,468 (64.7)
No. of early symptoms of stroke well known <0.001° 007
0 14,315 (10.8) 2538 (12.2) 2,749 (13.2)
1 4,307 (3.3) 825 (4.0) 824 (4.0)
2 8,503 (6.4) 1,553 (75) 1,487 (71.1)
3 14,657 (11.1) 2,449 (11.8) 2,388 (11.5)
4 20,303 (15.4) 3,156 (15.2) 3,085 (14.8)
5 69,916 (53.0) 10,291 (49.4) 10,279 (49.4)
Knowing more than three early symptoms of stroke (ST-Ss3) <0.001 0.10
No 27,125 (20.5) 4,916 (23.6) 5,060 (24.3)
Yes 104,876 (79.5) 15,896 (76.4) 15,752 (75.7)
Knowing all five early symptoms of stroke (ST-Sy) <0.001 0.91
No 62,085 (47.0) 10,521 (50.6) 10,533 (50.6)
Yes 69,916 (53.0) 10,291 (49.4) 10,279 (49.4)
Knowing correct ER to early symptoms of stroke (ST-ER) <0.001 0.77
No 23,730 (18.0) 3898 (18.7) 3875 (18.6)
Yes 108,261 (82.0) 16,910 (81.3) 16,936 (81.4)

Values are presented as frequency (%).
ER, emergency response; PSM, propensity score-matching.

“p for trend. *Diabetes (-): before PSM. TDiabetes (-): after PSM. *Diabetes (-).
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Table 4. Odds ratios and 95% Cls for the associations between
presence of diabetes and awareness of Ml
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Table 5. Odds ratios and 95% Cls for the associations between
presence of diabetes and awareness of stroke

Variable 0dds ratio (95% CI)

Variable 0dds ratio (95% Cl)

Knowing sudden pain or discomfort in the jaw, neck, or
back (MI-Sy)
Diabetes (-) (n=20,812)
Diabetes (+) (n=20,812)

Knowing sudden weakness or dizziness (MI-Sp)
Diabetes (-) (n=20,812)
Diabetes (+) (n=20,812)

Knowing sudden pain or discomfort in the chest (MI-Sg)
Diabetes (-) (n=20,812)
Diabetes (+) (n=20,812)

Knowing sudden pain or discomfort in the arms or
shoulders (MI-S)
Diabetes (-) (n=20,812)
Diabetes (+) (n=20,812)

Knowing sudden shortness of breath (MI-Sg)
Diabetes (-) (n=20,812)
Diabetes (+) (n=20,812)

Knowing more than three early symptoms of MI (MI-Sx3)
Diabetes (-) (n=20,812)
Diabetes (+) (n=20,812)

Knowing all five early symptoms of Ml (MI-Sy)
Diabetes (-) (n=20,812)
Diabetes (+) (n=20,812)

Knowing correct ER to early symptoms of MI (MI-ER)
Diabetes (-) (n=20,812) 1.00 (reference)
Diabetes (+) (n=20,812) 0.97 (0.92-1.02)

1.00 (reference)
0.9 (0.95-1.03)

1.00 (reference)
0.9 (0.95-1.03)

1.00 (reference)
0.97 (0.92-1.02)

1.00 (reference)
1.02 (0.98-1.06)

1.00 (reference)
0.98 (0.94-1.03)

1.00 (reference)
0.97 (0.93-1.02)

1.00 (reference)
1.01 (0.97-1.05)

Knowing sudden numbness or weakness (ST-Si)
Diabetes (-) (n=20,812)
Diabetes (+) (n=20,812)
Knowing sudden difficulty speaking or understanding speech
(ST-S,)
Diabetes (-) (n=20,812)
Diabetes (+) (n=20,812)
Knowing sudden dizziness (ST-Ss)
Diabetes (-) (n=20,812)
Diabetes (+) (n=20,812)
Knowing sudden visual impairment (ST-Sy)
Diabetes (-) (n=20,812)
Diabetes (+) (n=20,812)
Knowing sudden severe headache (ST-Ss)
Diabetes (-) (n=20,812)
Diabetes (+) (n=20,812)
Knowing more than three early symptoms of stroke (ST-Sxs)
Diabetes (-) (n=20,812)
Diabetes (+) (n=20,812)
Knowing all five early symptoms of stroke (ST-Sa)
Diabetes (-) (n=20,812)
Diabetes (+) (n=20,812)
Knowing correct ER to early symptoms of stroke (ST-ER)
Diabetes (-) (n=20,812)
Diabetes (+) (n=20,812)

1.00 (reference)
0.93 (0.89-0.98)

1.00 (reference)
0.95 (0.90-0.99)

1.00 (reference)
0.9 (0.91-0.99)

1.00 (reference)
0.9 (0.90-0.99)

1.00 (reference)
0.97 (0.93-1.01)

1.00 (reference)
0.94 (0.90-0.98)

1.00 (reference)
0.98 (0.94-1.02)

1.00 (reference)
1.00 (0.95-1.05)

Cl, confidence interval, MI, myocardial infarction; ER, emergency response.
“Adjusted for age, sex, residential region, marital status, educational level, monthly
household income, employment status, and diagnosis of hypertension.
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Cl, confidence interval;, ER, emergency response.

“Adjusted for age, sex, residential region, marital status, educational level, monthly

household income, employment status, and diagnosis of hypertension.
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Figure 1. (A, B) Awareness of all five early symptoms of myocardial infarction according to age.
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Figure 2. (A, B) Awareness of all five early symptoms of stroke according to age.
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Figure 3. (A, B) Awareness of correct emergency response to early symptoms of myocardial infarction according to age.
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Figure 4. (A, B) Awareness of correct emergency response to early symptoms of stroke according to age.
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