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Table 1. Baseline characteristics

of study subjects.
unit: persons (%)

Variable (nials(e]l) (i(fi[g(il) P-value
Age (meantSD*; year) 54.1+£7.7 53.0+£7.7 0.26
Sex

Male 43 (42.6) 43 (42.6) 1.00
Female 58 (57.4) 58 (H7.4)
Marital status
Married 88 (88.9) 89 (89.0) 0.98
Other 11 (11.1> 11 (11.0)
Year of marriage

~1959 22 (22.7) 18 (18.2) 0.71
1960~1969 37 (38.1) 43 (43.4)
1970~1979 27 (27.8) 24 (24.2)
1980~ 11 (11.3) 14 (14.D
Level of education

Elementary school 24 (24.7) 29 (29.9) 0.29

Middle school 28 (28.9) 23 (23.7)

High school 36 (37.1) 29 (29.9

Above college 9 (9.3) 16 (16.5)
Alcohol use

None 49 (48.5) 51 (51.00 0.84

2 times/week 36 (35.6) 36 (36.0)

3< times/week 16 (15.8) 13 (13.0)
Smoking habit

Non-smoker 63 (62.4) 61 (61.00 0.92

Ex-smoker 17 (16.8) 19 (19.0)

Current-smoker 21 (20.8) 20 (20.00
Exercise habit

None 37 (37.6) 39 (39.4) 0.06

Inadequate exercise 24 (23.8) 35 (35.4)

Adequate exercise 40 (39.6) 25 (25.3)
Religion

Christian 19 (18.00 21 (20.8) 0.68

Catholic 9 (8.9 13 (12.9

Buddhism 41 (40.6) 34 (33.7)

None/others 32 (31.7) 33 (32.7)
Monthly income (million won)

~1 39 (39.4) 47 (46.5) 0.07

1~2 39 (39.4) 25 (24.8)

3~ 21 (21.2) 29 (28.7)

*SD: standard deviation.
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AEe-5A, SAE=- S BxeofAl 284
FLTE Bol dguan ¢ 7 0ol Aol vlng
717 © 2 Wilcoxon rank sum test® 7374 5}4 o}
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7 g kg s Mgt IMF AF e~
A=, 104 oA, 10t] A7} =7 gt ureA =
7geke] BAA o)A RIDIT 45 %38 243
gt el S5 BAE & vy o 27 71
Fro) 4w AelF 17 Ao E AR A
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Aok ol FAE AR EA 2z
A 7171¢l PC SAS 6.12%k% <] §-ahd k™

<
(P=0.06). L&l
1005H8 ol@el Abghe] Wl=r} shofot SAA o=
o gk Aol ol ek P=0.07).

3 204 2wl ndghe] 57 dehe
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Table 2. Medical characteristics of study subjects*.

unit: persons (%)

Variable Case (n=101) Control (n=101) P-value
Systolic BP (mean+SD: mmHg) 142.8+16.6 125.7+16.8 <0.01
Diastolic BP (mean+SD: mmHg) 89.2+10.9 80.2%9.0 <0.01
Persons with elevated BP
(140<Systolic BP or 90 <Diastolic BP) 59 (58.4) 18 (18.6) <0.01

Final diagnosis

Diabetes mellitus 28 (27.7)

Osteoporosis 17 (16.8)

Functional gastrointestinal disorder 10 (9.9

Symptoms/medical exam 9 (8.9

Musculoskeletal disorder 7 (6.9

Liver disease 7 (6.9

Respiratory disease 6 (5.9

Hyperthyroidism 4 (4.0)

Hypercholesterolemia 4 (4.0)

Skin disorder 3 (3.00

Psychiatric disease 3 (3.0

Urogenital disorder 3 (3.0

*SD: standard deviation.
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Table 3. Anger experience and anger expression study

subjects*.
Variable Cases Controls P-value
Anger experience
State anger 10.9£2.2 11.2£2.7 0.96
Trait anger 16.6+4.9 17.3+5.6  0.43
Property 8.7£3.2 8.7£3.3 0.91
Response 7.9+2.5 8.5+2.8 0.04
Anger expression
Anger-out 12.7+3.5 13.0+4.0 0.69
Anger-in 21.646.1 22.0£5.6 0.68
Anger-control 12.8+3.5 13.5+£3.7 0.15

*Plus minus value means standard deviation.

o

Table 4. Reference of anger expression®*.

Variable Cases Controls P-value'
Expression 3.1£1.7 2.9£1.8 0.41
Suppression  2.4%1.6 2.6+1.8 0.65

More healthy if anger is expressed outward

0 6 (5.9 7 (6.9 0.24
1 30 (29.7) 32 (31.7
2 27 (26.7) 35 (34.7)
3 38 (37.6) 27 (26.7)
Better for relationship if anger is expressed outward
0 55 (54.5) 61 (60.4) 0.60
1 27 (26.7) 19 (18.8)
2 16 (15.8) 17 (16.8)
3 3 (3.0 4 (4.0
More matured personality if anger is expressed outward
0 68 (67.3) 63 (63.0) 0.57
1 25 (24.8) 29 (29.0)
2 6 (5.9 8 (8.00
3 2 (2.00 0 (0.00
More Healthy if anger is suppressed inward
0 92 (91.D 85 (84.2) 0.12
1 8 (7.9 11 (10.9
2 1 (1.0) 3 (3.00
3 0 (0.0 2 (2.00
Better relationship if anger is suppressed inward
0 30 (29.7) 33 (32.7) 0.67
1 34 (33.71) 32 (31.7)
2 30 (29.7) 31 (30.7
3 7 (6.9 5 (5.00
More matured personality if anger is suppressed inward
0 27 (26.7) 13 (12.9 0.31
1 38 (37.6) 54 (53.5)
2 28 (27.7) 26 (25.7)
3 8 (7.9 8 (7.9

*(0:. Strongly disagree, 1: Mildly agree, 2: Moderately
agree, 3. Strongly agree.
' P-value by RIDIT analysis.
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Table 5. Subjects to whom anger was expressed and the history of anger expression®.

Variable Cases Controls P-value' Variable Cases Controls P-value'
Subjects History of anger expression
Self Suppressed anger
0 54 (53.4) 45 (44.5) 0.25 4.5%2.9 4.842.8 0.59
1 32 (31.7) 39 (38.6) Expressed anger
2 12 (11.9 13 (12.9 2.5%2.0 2.5%1.9 0.98
3 3 (3.0) 4 (4.0 Expressed anger 1 year ago
Spouse 0 30 (29.7) 29 (29.0) 0.39
0 18 (18.0) 22 (22.0) 0.60 1 49 (48.5) 59 (59.0)
1 55 (55.0) 51 (51.0) 2 17 (16.8) 9 (9.00
2 15 (15.0) 19 (19.0) 3 5 (5.0 3 (3.0)
3 12 (12.00 8 (8.0D Expressed anger 5 years ago
Elderly senior 0 33 (32.7 26 (26.0) 0.78
0 85 (84.1) 81 (80.2) 0.41 1 45 (44.6) 62 (62.0)
1 14 (13.9) 14 (13.8) 2 18 (17.8) 9 (9.00
2 or 3 2 (2.0 6 (6.00 3 5 (5.0 3 (3.00
Friends Expressed anger during the 1lst year of marriage
0 72 (71.3) 69 (68.3) 0.67 0 56 (56.0) 49 (49.0) 0.35
1 25 (24.8) 28 (27.7) 1 30 (30.0) 36 (36.0)
2 or 3 4 (4.00 4 (4.00 2 12 (12.00 10 (10.00
Colleagues 3 2 (2.00 5 (5.00
0 44 (69.8) 39 (58.2) 0.17 Suppressed anger 1 year ago
1 17 (27.0) 25 (37.3) 0 21 (20.8) 17 (17.0) 0.55
2 or 3 2 (3.2) 3 (4.5 1 33 (32.7) 33 (33.00
Boss 2 27 (26.7) 29 (29.0)
0 48 (76.2) 43 (64.2) 0.11 3 20 (19.8) 21 (21.00
1 15 (23.8) 21 (31.3) Suppressed anger 5 years ago
2 or 3 - 3 (4.5 0 23 (22.8) 15 (15.0) 0.54
Subordinate 1 30 (29.7) 33 (33.00
0 36 (58.1) 35 (52.2) 0.50 2 25 (24.8) 33 (33.0)
1 23 (37.1) 28 (41.8) 3 23 (22.8) 19 (19.0)
2 or 3 3 (4.8) 4 (6.0) Suppressed anger during the lst marriage year
Attending doctor/nurse 0 25 (25.3) 21 (21.4) 0.95
0 95 (94.1) 84 (84.0) 0.02 1 22 (22.2) 28 (28.6)
1 6 (5.9 15 (15.0) 2 19 (19.2) 17 (17.4)
2 - 1 (1.0 3 33 (33.3) 32 (32.6)

*0: Strongly disagree, 1: Mildly agree, 2: Moderately agree, 3: Strongly agree.
' P-value by RIDIT analysis.

204 Afele] A7F =xlah nEqke ot AR A 6. =2t nHeftol odgty

FAoME FAACR FootA LT wens= .

o ded, AAFE vEw AEdE, 1% 55
3.04, AHr= 2, P=0.08). i N o 3} L
A dah 2] 38 75 FA L o & e
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Table 6. Stress related to IMF era and subjective health
perception in younger age.

Variable Cases Controls  P-value*

Much stress after IMF era

Never 26 (25.7) 19 (18.8) 0.16
Mild 32 (31.7) 34 (33.7)
Moderate 28 (27.7) 23 (22.8)
Severe 15 (14.9 25 (24.8)

Much stress before IMF era
Never 40 (39.6) 31 (30.7) 0.38
Mild 41 (40.6) 52 (51.5)
Moderate 15 (14.9 10 (9.9
Severe 5 (5.00 8 (7.9

Good health status before ten years old
Never 8 (7.9 6 (5.9 0.85
Mild 16 (15.8) 19 (18.8)
Moderate 22 (21.8) 23 (22.8)
Severe 55 (54.5) 53 (52.5)

Good health status ten through twenty years old

Never 4 (4.00 5 (5.0 0.20
Mild 12 (11.9 16 (15.8)
Moderate 25 (24.8) 29 (28.7)
Severe 60 (59.4) 51 (50.5)

*RIDIT analysis.
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Table 7. Anger experience and anger expression style
and odds ratio and its 95% CI (confidence
interval) of prevalent hypertension.

Variable B mOR* 95% CI
Anger state 0.03 1.03 0.85~1.24
Anger trait -0.02 0.97 0.88~1.08

Property 0.06 1.06 0.91~1.24

Response -0.24 0.78 0.61~0.98
Anger-in -0.18 0.83 0.72~0.96
Anger-out 0.05 1.05 0.91~1.22
Anger-control  -0.11 0.89 0.81~0.97
Stress after IMF era

Never reference

Mild -1.17 0.30 0.06~1.55

Moderate 0.00 1.00 0.25~4.01

Severe -0.96 0.38 0.08~1.66
Stress before IMF era

Never reference

Mild -0.64 0.52 0.18~1.45

Moderate 0.84 2.32 0.45~11.96

Severe -1.33 0.26 0.03~2.09
Health status until 10-year old

Never reference

Mild -1.25 0.28 0.02~3.20

Moderate -0.96 0.38 0.04~3.49

Severe -0.65 0.51 0.06~4.00
Health status between 10 and 20 years old

Never reference

Mild 0.38 1.46 0.08~25.07

Moderate 1.21 3.36 0.22~50.59

Severe 1.52 4.58 0.27~77.23

*mOR: matched odds ratio and 95% CI (confidence
interval) estimated by a conditional linear logistic re-
gression model to fit N-M matched data. Adjustment for
age, year of marriage, blood pressure, educational level,
economic status, exercise status, anger expression refer-
ence-expression, and anger expression reference-sup-
pression. The increase of the relative risk of hyper-
tension according to the 1 point increase in anger ex-
perience and anger expression scale score was estimated.

HEE Aelgl 7159 dgolA FxA4d o] Besr
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{ Abstract }

Anger as a Risk Factor for Hypertension
-A Hospital Based Case-control Study

Hoon Ki Park, M.D., Ph.D. and Kyum Koo Chon, Ph.D.*

Department of Family Medicine, Hanyang University College of Medicine,
*Department of Rehabilitation Psychology, Taegu University

Background: High levels of anger are associated with an increased risk of cardiovascular disease, but little is
known about the role of subscales of anger experience and expression in hypertension risk. This case-control
study was conducted to investigate the association between anger experience or anger expression and
hypertension, especially after controlling the effect of individual standards of anger expression.

Methods: From September 1998 through December 1998, one hundred one hypertensives treated at the family
medicine ambulatory clinic of a university hospital, were individually matched by age (+5 years) and sex with
the same number of patients who visited for other reasons (reponse rate 98%). A Korean version of Spielberger
Anger Expression Scale was used to obtain information on subscales of anger experience and expression
through self-reporting or structured interview from a nurse.

Results: Anger trait response score was lower in the case group compared to the control group (P=0.04).
No significant associations were found for anger-out, standards of anger expression, history of anger expression,
and subjects to whom anger was expressed. Each 1-point increase in anger trait response, anger-in, and
anger-control was significantly associated with a decrease in odds ratio by 0.78 (95% CI; 0.61~0.98), 0.83 (95%
CL; 0.72~0.96), and 0.89 (95% CI; 0.81~0.97), respectively, after controlling for age, education level, income,
exercise habit, standards of anger expression and current BP.

Conclusion: Hypertensives are less likely to show anger response, anger-in, and anger-control, but cohort
studies are needed to clarify the cause-effect relationship in the future. (J Korean Acad Fam Med
2002;23:869-880)

Key words: anger, hypertension, association, case-control study
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