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The present study sought to assess the health-related behavior affecting hypertension in the Korean
elderly. A data set comprising 1,404 subjects aged =65 from the Korea National Health and Nutrition
Examination Survey VIII-1 (2019) was analyzed. In men, the incidence of hypertension was associ-
ated with age (odds ratio [OR], 1.056; £=0.004), absence of a family history of chronic diseases (OR,
0.662; ~=0.024), underweight status (OR, 0.142; £<0.001), normal weight status (OR, 0.390: £<0.001),
and non-drinkers (OR, 0.552; ~£=0.001). In women, the incidence of hypertension was associated
with age (OR, 1.091; £<0.001), absence of a family history of chronic diseases (OR, 0.424; £<0.001),
normal weight status (OR, 0.532; £<0.001), and poor subjective health level (OR, 1.640; ~=0.018).
In conclusion, the factors affecting hypertension in men were age, obesity, family history of chronic
diseases, and drinking. In women, the factors affecting hypertension were age, obesity, family
history of chronic diseases, and subjective health level. Therefore, it is proposed to make efforts to
establish gender—appropriate health promotion and intervention programs and health policies to
reduce the incidence of hypertension in the elderly.
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Table 1. General characteristics and health behavior characteristics

of study subjects (N=1,404)

Variable N (%) or M£SD

Age (yr) 72.49+5.01
Gender

Male 613 (43.7)

Female 791 (56.3)
Family history of chronic disease

No 670 (47.7)

Yes 734 (52.3)
Obesity

Underweight 39 (2.8)

Normal weight 485 (34.5)

Overweight 880 (62.7)
Smoking

Not done 1,270 (90.5)

Doing 134 (9.5)
Drinking

Less than once a month 882 (62.8)

More than once a month 522 (37.2)
Depression

No 1,318 (93.9)

Yes 86 (6.1)
Hypertension

No 498 (35.5)

Yes 906 (64.5)
Usual perceived stress level

Less 1,167 (83.1)

Lot 237 (16.9)
Subjective health level

Bad 360 (25.6)

Good 1,044 (74.4)
Quality of life 2.76+0.33
SBP (mmHg) 129.88+16.83
DBP (mmHg) 73.28+9.40
BMI (kg/m?) 24.12+3.21

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood

pressure; BMI, body mass index.
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Table 2. Differences in general characteristics and health behavior characteristic according to gender

Variable Male (N=613) Female (N=791) x* or t P
Age (yr) 72.41+5.05 72.56+4.99 0.309 0.578
Family history of chronic disease 17.18 <0.001
No 331 (54.0) 339 (42.9)
Yes 282 (46.0) 452 (57.1)
Obesity 1.24 0.539
Underweight 19 (3.1) 20 (2.5)
Normal weight 219 (35.7) 266 (33.6)
Overweight 375 (61.2) 505 (63.7)
Smoking 88.94 <0.001
Not done 503 (82.1) 767 (97.0)
Doing 110 (17.9) 24 (3.0)
Drinking 250.29 <0.001
Less than once a month 243 (39.6) 639 (80.8)
More than once a month 370 (60.4) 152 (19.2)
Depression 7.93 0.005
No 588 (95.9) 730 (92.3)
Yes 25 (4.1) 61 (7.7)
Hypertension 6.44 0.011
No 240 (39.2) 258 (32.6)
Yes 373 (60.8) 533 (67.4)
Usual perceived stress level 33.52 <0.001
Less 549 (89.6) 617 (78.0)
Lot 64 (10.4) 174 (22.0)
Subjective health level 12.93 <0.001
Bad 128 (20.9) 232 (29.3)
Good 485 (79.1) 559 (70.7)
Quality of life 2.82+0.29 2.72+0.35 33.11 <0.001

M=SD or N (%).
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Table 3. Differences in general characteristics and health behavior characteristic according to hypertension in males (N=613)

Variable Non-hypertension (N=240) Hypertension (N=373) X or t P
Age (yr) 72.03+4.84 72.65+5.17 2.20 0.138
Family history of chronic disease 5.72 0.017
No 144 (60.0) 187 (50.1)
Yes 96 (40.0) 186 (49.9)
Obesity 38.39 <0.001
Underweight 14 (5.8) 5 (1.3)
Normal weight 114 (47.5) 105 (28.2)
Overweight 112 (46.7) 263 (70.5)
Smoking 0.04 0.841
Not done 196 (81.7) 307 (82.3)
Doing 44 (18.3) 66 (17.7)
Drinking 11.29 0.001
Less than once a month 115 (47.9) 128 (34.3)
More than once a month 125 (52.1) 245 (65.7)
Depression 0.26 0.677
No 229 (95.4) 359 (96.2)
Yes 11 (4.6) 14 (3.8)
Usual perceived stress level 2.28 0.136
Less 220 (91.7) 329 (88.2)
Lot 20 (8.3) 44 (11.8)
Subjective health level 0.05 0.839
Bad 49 (20.4) 79 (21.2)
Good 191 (79.6) 294 (78.8)
Quality of life 2.84+0.28 2.81+0.30 2.04 0.154

M=SD or N (%).

Table 4. Differences in general characteristics and health behavior characteristic according to hypertension in females (N=791)

Variable Non-hypertension (N=258) Hypertension (N=533) X% or t P
Age (yr) 71.39+4.93 73.12+4.92 21.58 <0.001
Family history of chronic disease 18.98 <0.001
No 139 (53.9) 200 (37.5)
Yes 119 (46.1) 333 (62.5)
Obesity 17.88 <0.001
Underweight 9 (3.5 1 @2.1)
Normal weight 111 (43.0) 155 (29.1)
Overweight 138 (53.5) 367 (68.9)
Smoking 0.27 0.660
Not done 249 (96.5) 518 (97.2)
Doing 9 (3.5) 15 (2.8)
Drinking 4.83 0.028
Less than once a month 197 (76.4) 442 (82.9)
More than once a month 61 (23.6) 91 (17.1)
Depression 0.78 0.395
No 235 (91.1) 495 (92.9)
Yes 23 (8.9 38 (7.1)
Usual perceived stress level 0.17 0.714
Less 199 (77.1) 418 (78.4)
Lot 59 (22.9) 115 (21.6)
Subjective health level 7.71 0.006
Bad 59 (22.9) 173 (32.5)
Good 199 (77.1) 360 (67.5)
Quality of life 2.76+0.34 2.70+0.35 4.32 0.038

M=SD or N (%).
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Table 5. Effect of general characteristics and health behavior characteristics on hypertension in males and females (N=1,404)

Male (N=613) Female (N=791)
Variable Group
OR 95% ClI P OR 95% ClI P
Age (yr) 1.056 1.018~1.096 0.004 1.0917 1.065~1.129 <0.001
Family history of chronic disease No 0.662 0.463~0.946 0.024 0.424 0.306~0.587 <0.001
Yes (ref) 1
Obesity Underweight 0.142 0.046~0.419 <0.001 0.391  0.152~1.003 0.051
Normal weight 0.390 0.273~0.557 <0.001 0.532 0.384~0.738 <0.001
Overweight (ref) 1
Smoking Not done 0.994 0.631~1.565 0.979 0.840 0.343~2.057 0.702
Doing (ref) 1
Drinking Less than once a month 0.552 0.386~0.788 0.001 1.287 0.873~1.896 0.202
More than once a month (ref) 1
Depression No 1.664 0.679~4.078 0.266  1.437 0.806~1.565 0.219
Yes (ref) 1
Usual perceived stress level Less 0.604 0.324~1.125 0.112  1.247 0.844~1.842 0.268
Lot (ref) 1
Subjective health level Bad 1.076 0.668~1.732 0.765 1.640 1.087~2.473 0.018
Good (ref) 1
Quality of life 0.822  0.400~1.650 0682 0.998 0.583~1.709 0.994
Abbreviations: OR, odds ratio; Cl, confidence interval.
<,
3. -t ool U0l [MHE UutA H 147 el Ed

1. CITORARI] UBEN U 212 Pl S

= ATVt Aer 54 3 27 Y9 549 Table 134
2}, AT Al et A% B2 72.4945.01M9L, o
32 61378(43.7%), V2 791%8(56.3%)°1 . A A+
qg2K(1,40478)0ll 4 SBPLF DBPS] Btk 217t 129.88+
16.83 mmHg ® 73.28+9.40 mmHgP| L, TFYOE &
e A 90678(64.5%)°14T

2. M=o M= YekA 9l 242+ s

/g0 wE ANHA 54 9 17 B9 592 Table 29+ 2
o}, Jdell Hlﬁkﬂ o/gollM -5 dhdAH=0.005), LB
EHA};(].( P=0.01 1) u}x-]x@]. 7}&2:1 o] 01_1: q]x]—x}( P<0. 001)
o T AEH AT} 2 tVRHP<0.001)7F Eolth 181
L, &gl Hstod of gl @A FARKP<0.001), BA =
ZHP<0.001) ¥ S8 A7deso] Skl S35 gAIRK P<
0.001)%= H3itt. 4H9) F(EQ-5D) H43(2.82£0.29)°] o143
(2.7240.35)] H5}o] EATH<0.001).

/37 o/geliM e el mE LR
732 Table 3 3 49} At} @Aod= i
H[sto] ATEo] Q= "l dAlelM wddel
A7E E9XA(P=0.017), TAIB(,<0.001) L BA ==

2] gt Tl

(P=0.001)7} ZQItKTable 3). ojAlollAl= 18P0
Alof| v|sto] Eto] = iARIoIA Wt o] k(<

0.001), W3R 71Eeo] 9)
0.001) 2 &4 3

7ol Eoal SR IR 2=0.006)=
(P=0.038) Z9ItHTable 4).

_J_Eﬂo

;_9'
S
zi o

=
O

g o

= VIR P<0.001), IARS(P<
SFAHP=0.028)7F Lokeh, T8y, 4 A

o
3} o] Aof|A] Lukd 9l A7) 319] EAJo|

G2 Table 59H 2t HgollM=

2 a9

Am

d0| 12

A9, Aol &

1

20

AE G mlA|

3[odds ratio (OR)=
1.056, P=0.004]°] &71eeE Qo) s Eo]
JAg 715 0] Q= R} Hlste] THdAS 715Eo] gl

e, u

TRl WIEHOR=0.662, 2=0.024). T4 v]slo] #|

www.kjcls.org



168 Jongsuk LEE. Behavioral Factors and Hypertension in Old Age

ARS(OR=0.142, P<0.001) Z 3/dA5(OR=0.390, <0. 001)
oflx] Fet Y| ROtk ESE, A SFALe vlote] 25

£ 51K] g= tIRHOR=0.552, 2=0.001)°14 1LY E
1 23)eh oJ Aol A= AH(OR=1.091, P<0.001)°] Z7I3H=
& IO A E ] =3k, WA VIS 0] Sl thRll
HJslo] RHgER 712 0] gl didRlellA WOkt OR=0.424,
P<0.001). A H] slo] FAAIE(OR=0.532, P<0.001)
ol L WYEC] Rt T3 T el AL
ST ARl vlste] 2ol FA) girtar -SET At
(OR=1.640, =0.018)°I4] 1 &Y WYE°] =34t

(¢]

2k

a

B Q7= 654 o4 eole] Qe m Al ok 2 Qke
oJs}aA Alg7] UARAUEAN2019) RS H8le] A
A1t A @, wgast 7iae um s
o] I WA 23 20|91, ool A, A
37k, Hjgl, ke A7 o] 18 O@WT 2 2l
9iek

IEY) YR A2 At AT, v, e A, Hld-
o

(¢]

rO
X
s 2

0,
i

15
_18 flo

k2 ZiQIukc} thE 4= 9L
AAYSE Aol 2‘—7}0‘011 m}E’r S 3Pt 1]
9= dl ek H9.0] H3l5}E olsle] ZWAs} et
WASEF U ool At Wit &5 77} 7t
tH17, 18]. E3E, Wut &7 57FPA(> 13 m/s) SBP
& 37111711 DBPE #AAIZIT) 0]9h 22 @42 1o
O] TEYoA A Ueh s @/dolH gk o= F:2 Al
oA LRI w138oro] g7 A(SBPL} DBP B Z7hHe]
Apolg o= g4 QIrH171.

o N
O

Bl e Lo g

OPﬂ

y

5}

JIT
il

I

rE e,
° g
II.O

]11

1910] TEYe] o = Alo] Thet AT,
KimithSon (191 =919] 718k 2 380] 92 F1= 8910

2 9fo] Z71EE =91[0OR, 1.04; 95% confidence
interval (CI), 1.01~1.06], ‘23| vlso] o/doflA] =ATHOR,
1.68HH; 95% CI, 1.14~2.49). TS}, AR50 vlsto] HAA]
Z(OR, 2.88: 95% CI, 1.51~5.48)7}+ THAS(OR, 4.74: 95%
Cl, 2.44~9.19)014 =4}, 18, 2558, 3958 &
EfA QA= 18U FHEEC] ¥ F= 3902 ot
[19]. Lee [20]9] Aol A= gdel vlsto] o/dofl - 1B
50| =9JTHOR, 1.98: 95% CI, 1.24~3.16). T3t HTHOR,

www.kjcls.org

1. 27~3 48)01]*1 —"ﬂ?:]f 'Eg'ol lﬁ“%b—’—, = El —?}Lﬁf'_%
THoro] B S0 EA 0B oJskS 2L =25 golS oh]
ACH20]. o =Rl HB o= ?ls =
Aashal T 22| Tde oA VU IBES T
Al 4= 9t} Maas®} Franke [211= g430] B]5to] 15l of
/gollA SBP7}H B 7HEA| 4551l ol w1 5 2 =4 Ha}
A2t To] 9l 4= Utk B arsteit. EL Hall 51221
W A 71k HeE ettt AlE 7 1EYe =8 ¥
QloH, Yy THWTAY 2 AIAEZ 65%~75%= =21kl
HIIsigie} 2 A7) Aol AA| tdAte] 18t s
o 2402 RS mH= oo ole AJu. u]ut uhg

31752 SolglT, O Wl STy} A AR AE
A 9 4ho] A 52 53R J&Fajlo] oplti= A=

(Table S1), Lee [20]2] A2} ARSI

£ AFoA = 654 o AA| el QIR ofe}, g
013} of g Q1S Fefsto] EAISHITh W of/d eglo]
A TG BN T8 0= RS A= 8212 A, H
9k TS 7158 5ol Table 5). 12U, WA Q13
o}/g eRloflA] Zle]ido] Ui Edolkl= EA 2Atel B
slo] 255 514 9= tJAERHOR=0.552, 2=0.001)°)|A 18
QhuPEo] Wk, olgol i S 274go] Frk &

St el wlstel A A7o] 24 eleka St

ARHOR=1.640, P=0.018)°A 1E} A YEo] =gk}
A&2Q] BT-E HFE IEURNE 2N 5 1L, A&
219] T RYARS SBPE ASAIZA 4= QleH23]. & o] 2w}

oA o/4(19.2%)°ll BIste] E-3(60.4%)o1M A =527+
34| o} WTKTable 2). E/geli= 2@ Yo] obd avdAt
(52.1%)°ll BI5to] B HVIAHGS. 7%)°1H BA A7 B
ATt T2, o gelrte LB tVdAK17.1%)°l Blste] i
o] obd thdzH23.6%)°1A @A ARk, =4
28 7EA Aol I freldel ARMIEHOR, 1.287;
95% CI, 0.873~1.896).
A7e H 7P AR ] e A, A EAE A 7]
Zl H ST B2 Ame ZAEA] 2 Fadol7lol Al
AR, A A7) QIS RIs] ol T, W9l
AH7FEYS 4= Qlct B4, w019 EXAJA} Eoldo] Agle- 7}
A3 A, £ A7 Tk olele] i Wkt peiE 82l
< SHA] BT A, S I IRA AR EHE
AP ARt A ofsf 3] Elou At B A&
T4 REO5A] oV =Rl Q1R wto = QIgh A7 Lt



TEYOE QI QDJ—“ s Z‘QP_E‘L— Hl%ﬂ Rl 2 H] A
N -

2 A= Q1Y) o) FFS PR L%%H 89l
< W7Fol7] Sl =B et 2 A= AIgAL =
AK2019)9] 6541 oV TR 1,404789] Ho] Eﬁa—ﬂo} et
339 A9 1Y HEES AB(OR=1.056, 2=0.004), T+
A3} 71=EEo] Q= -(0R=0.662, P=0.024), AAZ(OR=
0.142, P<0.001), ZAH1%(0R=0.390; P<0.001), H]-2FA}
(OR=0.552; P=0.001)<} #&Ho] JUirt. o/99] 9 13y
HPAS-0- #)(OR=1.091; /<0.001), B4 &g} 71&Eo] gl=
73${(OR=0.424; P<0.001), 3/dAE(OR=0.532; <0.001),
ZA] 90 ZTHA 17} 423(OR=1.640; P=0.018)°] T=io] 9l
At AEH o2 Folie TEU] FFS VIX= 89
g, Bk TM3ARt VS, 2553 5ol ookl
g, vlgh TM3ES VIS, 08 A7E Soldth wet
A, =919] 7S HIES L==y| Q5] Aol Y= A7ER]
9 S T2 9 YRS ok L glo] Y asittal A
FH

l«

Funding: None

Acknowledgements: This paper was supported by the
Korean Association of Medical Technologists in 2024 and
proceeded by support project for thesis submission by
member practitioners. Proofreading performed by Yoon H.
Conflict of interest: None

Author’s information (Position): Lee JS, Clinical labora-
tory technologist.

Korean ) Clin Lab Sci. Vol. 56, No. 2, June 2024 169

Author Contributions: The article is prepared by a single
author.

Ethics approval

This article does not require IRB/IACUC approval because

there are no human and animal participants.

ORCID
Jongsuk LEE

SUPPLEMENTARY DATA

Supplementary data can be found with this article
online at https://doi.org/10.15324/kjcls.2024.56.2.163.

REFERENCES

1. Population Health and Welfare Association [Internet]. 2020
World Population Status Report: 2020 [cited 2023 Decerrber 20].
Available from: https://iris.who.int/bitstream/handle/ 10665/
332070/9789240005105-eng. pdf

2. Statistics Korea. Population projections for Korea (2015~2065)
[Internet]. Statistics Korea [cited 2016 December 8]. Available from:
https://kostat.go.kr/board.es?mid=a20101000000&bid=11748&a
ct=view&list_no=359108&tag=&nPage=1&ref_bid

3. GBD 2019 Risk Factors Collaborators. Global burden of 87 risk
factors in 204 countries and territories, 1990-2019: a systematic
analysis for the Global Burden of Disease Study 2019. Lancet.
2020:396:1223-1249. https://doi.org/10.1016/S0140-6736(20)
30752-2

4. Park HJ, Song YK, Jo JB, Lee DH, Ju J, Shim SM. Healthy living
characteristics of elderly people with hypertension according to
household types using the 7th Korean National Health and Nutrition
Survey (2016-2018). Korean ] Fam Pract. 2021;11:113-119.
https://doi.org/10.21215/kjfp.2021.11.2.113

5. Cho KS. Current status of non-communicable diseases in the
Republic of Korea. Public Health Wkly Rep. 2021;14:166-177.

6. Jang SN. Chronic illnesses and limited daily activities in the
Korean elderly. Health Welf Forum. 2015;225:6-17. https://doi.
org/10.23062/2015.07.2

7. Laurent S, Boutouyrie P. Arterial stiffness and hypertension in the
elderly. Front Cardiovasc Med. 2020;7:544302. https://doi.org/
10.3389/fcvm 2020.544302

8. Statistics Korea. Cause of death statistics [Internet]. Statistics
Korea [cited 2024 April 16). Available from: https://kosis.kr/statHtml/
statHtml.do?orgld=177&tblld=DT 11702 _N105&vw_cd=MT ZTI
TLE&list_id=117_11702_B01_002&seqNo=&lang_mode=ko&lan-
guage=kor&obj_var_id=&itm id=&conn_path=MT_ZTITLE

9. SunD, LiuJ, Xiao L, Liu Y, Wang Z, Li C, et al. Recent develop-
ment of risk-prediction models for incident hypertension: anup-
dated systematic review. PLoS One. 2017:12:e0187240. https://
doi.org/10.1371/journal. pone.0187240

10. OhK, KimY, Kweon S, KimS, Yun S, Park S, et al. Korea National

https://orcid org/0009-0003-6153-2975

www.kjcls.org



170 Jongsuk LEE. Behavioral Factors and Hypertension in Old Age

11.

12.

13.

14.

15.

Health and Nutrition Examination Survey, 20th anniversary: ac-
complishments and future directions. Epidemiol Health. 2021;43:
€2021025. https://doi.org/10.4178/epih.e2021025

Yang J, Wang F, Han X, Yuan J, Yao P, Liang Y, et al. [Different
anthropometric indices and incident risk of hypertension in eld-
erly population: a prospective cohort study]. Zhonghua Yu Fang
Yi Xue Za Zhi. 2019;53:272-278. Chinese. https://doi.org/10.
3760/cma.j.issn.0253-9624.2019.03.007

Zhang RZ, Chao JQ, XuH, Yu Q, Yang L, GuJY, et al. The rela-
tionship between obesity and the major chronic diseases in the
elderly. Chin J Dis Control Prev. 2017:21:233-236. https://doi.
org/10.16462/j.cnki. zhjbkz.2017.03.005

Deng G, Yin L, Liu W, Liu X, Xiang Q, Qian Z, et al. Associations
of anthropometric adiposity indexes with hypertension risk: a
systematic review and meta-analysis including PURE-China.
Medicine (Baltimore). 2018;97:e13262. https://doi.org/10.1097/
MD.0000000000013262

Korea Disease Control and Prevention Agency. 2023 chronic
disease status and issues [Internet]. Korea Disease Control and
Prevention Agency [cited 2023 December 12]. Available from:
https://www.kdca. go.kr/board/board. es?mid=a20501010000&bi
d=0015&list_no=724036&cg_code=&act=view&nPage=1

Park SM, Gi MY, Cha JA, Sung HH, Park SY, Park CH, et al. The
relationship between anemia and hyperuricemia and hypertension
in Korean adults: the Korea National Health and Nutrition
Examination Survey 2016-2018. Curr Med Res Opin. 2023;39:
819-825. https://doi.org/10.1080/03007995.2023.2213004

www.kjcls.org

16.

18.

19.

21.

22.

23.

Beevers G, Lip GY, O'Brien E. ABC of hypertension: the patho-
physiology of hypertension. BMJ. 2001;322:912-916. https://doi.
org/10.1136/bmj.322.7291.912

. Pimenta E, Oparil S. Management of hypertension in the elderly.

Nat Rev Cardiol. 2012:9:286-296. https://doi.org/10.1038/nrcardio.
2012.27

Dao HH, Essalihi R, Bouvet C, Moreau P. Evolution and modu-
lation of age-related medial elastocalcinosis: impact on large ar-
tery stiffness and isolated systolic hypertension. Cardiovasc Res.
2005:66:307-317. https://doi.org/10.1016/j.cardiores.2005.01.012
Kim HR, Son HG. Prevalence of hypertension and its risk factors
among aged 65 and over in Korea. ] Korean Biol Nurs Sci.
2012:14:282-290. https://doi.org/10.7586/jkbns.2012.14.4.282

. Lee MS. The prevalence of hypertension and related nutritional

risk factors of elderly living in a rural area. Korean ] Community
Nutr. 2015;20:291-300. https://doi.org/10.5720/kjcn.2015.20.4.291
Maas AH, Franke HR. Women's health in menopause with a focus
on hypertension. Neth Heart J. 2009;17:68-72. https://doi.org/
10.1007/BF03086220

Hall JE, do CarmoJM, da Silva AA, Wang Z, Hall ME. Obesity-induced
hypertension: interaction of neurohumoral and renal mechanisrs.
Circ Res. 2015;116:991-1006. https://doi.org/10.1161/CIRCRESAHA.
116.305697

Tasnim S, Tang C, Musini VM, Wright JM. Effect of alcohol on
blood pressure. Cochrane Database Syst Rev. 2020;7:CD012787.
https://doi.org/10.1002/14651858.CD012787. pub2



