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Healthy Living Characteristics of Elderly People with Hypertension According to Household Types
Using the 7th Korean National Health and Nutrition Survey (2016—2018)

Hyo Jin Park’, You Kyung Song’, Jae Bum Jo'*, Da Hye Lee?, Jeongeun Ju?, Sung Moo Shim?
'Department of Family Medicine, Sungae Hospital, Seoul; *Department of Family Medicine, Gwangmyeong Sungae Hospital, Gwangmyeong, Korea

Background: Recently, the rapid aging of the Korean population has caused social problems, and the number of elderly people living alone has
increased. Hypertension, the most prevalent chronic disease in Korea, is an important disease in a rapidly aging society. This study aimed to compare
and analyze the social and medical characteristics of elderly people with hypertension living alone and those living with one or more people.

Methods: Using data from the 7th National Health and Nutrition Survey, the characteristics related to social and medical institutions, physical health,
mental health, and dietary life were compared between household types using the t-test and chi-square test in the elderly aged 64 years and above.

Results: Elderly people with hypertension living alone and those living with one or more people had significant differences in educational level,
economic level, use of medical services, mental health, and diet.

Conclusion: Elderly people with hypertension living alone had lower educational levels, lower economic levels, lower medical service utilization rates,
worse mental health, and lower daily life function compared to elderly people with hypertension living with one or more people. Therefore,
continuous support and attention is needed to narrow the gap between the health level of elderly people with chronic diseases living alone and
other elderly people.
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Table 1. Average analysis of specific characteristics between two household types

o Living alone Living with one or more persons
Characteristics = — Wald P-value
Average Standard deviation Average Standard deviation
Age (y) 74.73 5.045 72.57 5.267 10.364 <0.001
Body mass index (kg/m?) 24.84 3.444 24.64 3.183 1.462 0.144
Number of underlying chronic diseases 1.84 1.592 1.48 1.414 5.719 <0.001

P-values were analyzed with t-test.
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Table 2. Educational and economic characteristics between two household types
Characteristics Category Living alone Lol et e o7 Total a P-value
more persons
Sex Male 177 (22.3) 1,118 (46.7) 1,295 (40.6) 147.678 <0.001
Female 617 (77.7) 1,274 (53.3) 1,891 (59.4)
Income of household 4th quartile 622 (79.2) 956 (40.2) 1,578 (49.9) 55.071 <0.001
3rd quartile 123 (15.7) 711 (29.9) 834 (26.4)
2nd quartile 3.4) 432 (18.2) 459 (14.5)
1st quartile 7) 277 (11.7) 290 (9.2)
Education Elementary school graduation or less 543 (68.4) 1,276 (53.3) 1,819 (57.1) 55.071 <0.001
Middle school graduation or higher 251 6) 1,116 (46.7) 1,367 (42.9)
Basic livelihood security Yes 199 (25.1) 185 (7.7) 384 (12.1) 168.876 <0.001
recipient No 595 (74.9) 2,207 (92.3) 2,802 (87.9)
Economic activity Yes 188 (23.7) 777 (32.5) 965 (30.3) 21.892 <0.001
No 606 (76.3) 1,615 (67.5) 2,221 (69.7)
Values are presented as number (%).
P-values were analyzed by cross tabulation analysis (¢ test).
Table 3. Hypertension treatment and uses of medical service between two household types
Characteristics Category Living alone Liaiie bt ol es Total © P-value
more persons
Current treatment of HTN Yes 682 (85.9) 1,984 (82.9) 2,666 (83.7) 3.801 0.051
No 112 (14.1) 408 (17.1) 520 (16.3)
HTN medication Every day 670 (84.4) 1,924 (80.4) 2,594 (81.4) 6.589 0.037
Not every day 12 (1.5) 56 (2.3) 68 (2.1)
No 112 (14.1) 412 (17.2) 524 (16.4)
Medical check up Yes 467 (58.8) 1,620 (67.7) 2,087 (65.5) 20.942 <0.001
No 327 (41.2) 772 (32.3) 1,099 (34.5)
Cancer screening Yes 433 (54.5) 1,540 (64.4) 1,973 (61.9) 24517 <0.001
No 361 (45.5) 852 (35.6) 1,213 (38.1)
Dental check up Yes 126 (15.9) 548 (22.9) 674 (21.2) 17.716 <0.001
No 668 (84.1) 1,844 (77.1) 2,512 (78.8)
Going to the dentist Yes 401 (50.5) 1,366 (57.1) 1,767 (55.5) 10.523 0.001
No 393 (49.5) 1,026 (42.9) 1,419 (44.5)

Values are presented as number (%).
HTN, hypertension.
P-values were analyzed by cross tabulation analysis (¢ test).
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Table 4. Personal health-related and mental characteristics between two household types

Living with one or

Characteristics Category Living alone Total » P-value
more persons
Body shape Either skinny or more 1,639 (20.5) 415(17.3) 578 (18.1) 4458 0.108
Normal 332 (41.8) 1,069 (44.7) 1,401 (44)
Either obese or more 299 (37.7) 908 (38) 1,207 (37.9)
Weight change No 570 (71.8) 1,805 (75.5) 2,375 (74.5) 4412 0.11
Weight loss 131 (16.5) 334 (14) 465 (14.6)
Weight gain 93(11.7) 253 (10.6) 346 (10.9)
Weight control Yes 335(42.2) 1,193 (49.9) 1,528 (48) 14.099 <0.001
No 459 (57.8) 1,199 (50.1) 1,658 (52)
Current smoking Yes 70 (8.8) 209 (8.7) 279 (8.8) 0.005 0.946
No 724 (91.2) 2,183 (91.3) 2,907 (91.2)
Alcohol drinking No 475 (59.8) 1,147 (48) 1,622 (50.9) 38.007 <0.001
<Once a month 114 (14.4) 364 (15.2) 478 (15)
>0nce a month 205 (25.8) 881 (36.8) 1,086 (34.1)
Heavy alcohol drinking No 690 (86.9) 1,873 (78.3) 2,563 (80.4) 28.081 <0.001
<Once a month 31(3.9) 162 (6.8) 193 (6.1)
>0nce a month 73(9.2) 357 (14.9) 430 (13.5)
Usual feeling of stress Much or more 149 (18.8) 447 (18.7) 596 (18.7) 32616 <0.001
Alittle bit 312(39.3) 1,190 (49.7) 1,502 (47.1)
Rarely 333 419 755 (31.6) 1,088 (34.1)
Feeling depressed Yes 59 (7.4) 115 (4.8) 174 (5.5) 7.944 <0.001
No 735 (92.6) 2,277 (95.2) 3,012 (94.5)
Suicidal thoughts Yes 5(3.1) 54 (2.3) 79 (2.5) 1.958 0.162
No 769 (96.9) 2,338(97.7) 3,107 (97.5)
Values are presented as number (%).
P-values were analyzed by cross tabulation analysis (¢ test).
Table 5. Analysis of dietary life between two household types
Characteristics Category Living alone I T @2 o Total b P-value
more persons
Skipped breakfast 1 day before  No 689 (93.6) 2,038 (95.2) 2,727 (94.8) 2924 0.087
Yes 47 (6.4) 102 (4.8) 149 (5.2)
Skipped lunch 1 day before No 664 (90.2) 1,984 (92.7) 2,648 (92.1) 4,663 0.031
Yes 72 (9.8) 156 (7.3) 228 (7.9)
Skipped dinner 1 day before No 678 (92.1) 2,047 (95.7) 2,725 (94.7) 13.754 <0.001
Yes 58 (7.9) 93(4.3) 151(94.7)
Number of eating out >0nce a week 355 (44.7) 1,203 (50.3) 1,558 (20.7) 28.54 <0.001
>1to 3 amonth 202 (25.4) 695 (29.1) 897 (28.2)
<Once a month 237 (29.8) 494 (20.7) 731(22.9)
Dietary conditions Enough amount and variety of 259 (32.6) 1,098 (45.9) 1,357 (42.6) 43.018 <0.001
food
Less enough amount or variety 535 (67.4) 1,294 (54.1) 1,829 (57.4)
of food

Values are presented as number (%).
P-values were analyzed by cross tabulation analysis (* test).

AL A 24 AR = A B A YoM Fou]et AolE B
[e] =]
(o]

ov, 24 ZlgoA Fom|Rt AolE A A8 FH2 S 2 ATe Al77] U873 IY2A AR (2016-20189)F 0183
g g TR A st vl 2 ol ThelA IR R =09 7H /Bl e A A 58S 19 7
OJm|sHAl B EkTH(Table 5). 291 o]Ao] 7} Upiro] H|wal AlmRor)

116  www.kjfp.or.kr Korean J Fam Pract. 2021;11(2):113-119



W5 9 ZAE oA TEY 7 191 k9] 7h) A, A
&5 Hlgol ¥ %1, BA B ool 301 19 kRl 7
FEL A & 5 A ol oM E BAZEO Folste
AR 71 Q1] A, AAIEEE A B SRlET =
2 27 AR A A8 STt E fashs ZoR 2]l
Bk Qlok Y wheba] ardete] Sl R1ef 7kt el whek B

A 720 34 5 49 At elag gades e 3
A A9 DAL 94 191 747 =59 o B HA B
#5 0150] 4ol YRS ol ol B0 A0 Ol
1B 29 o) H 7 2 Holr} gigiek vhat, 1A o
28] e ol th BB 1glo] 19 /7oA 6
9L, ofel B83H gh A9 29 o4 ZholA B etk
o] 232 APt AT SRS WA g HEQ ok &

%E(medication adherence)”&]' 043'—}% 1101 AZyell o, & OF

e
o
gk
pacy
o
il
I
rO
)
OlN N
dee
Rl el
o
i)
il
A
3
=
(o)
§
H
rO
iy
1o
k=
el o
48 2

80%tHe] A &E&S Holar it o]z%% =0 X]EL < Ho
457 APGE

P
ol 4 Sl A AES o= —G%E% EO1L 7ol oje} #
0]

ol W: ‘lﬂ

rﬂi o

of

1o
S
R

>
o)

oo
o)
E
é
j9)
2
&E
19,
rd
IR
g
of
ool
o
N
=
o)

bols Al olgol 9] g
# of o] uhet greb 5 fw% o] 4% A72 59
Pl 9B o] 9)

1
FHIIE RS 159 2 4ol HEEES 919 4T Aol

T, of

o

%Obrﬁrﬂ%ﬁ—{ﬂrlrrﬂ
rt

< 9180 ==t Hleo] 29 ol 1l 7}—?011*1
§ E3kor, Ad AolA ABY ook AT 2|4 571 &
(A1, 4, TS, viRt 194, vjRk 294 ol /)el| whet Er:?l%
o 24, %XHL'?i HI, 74, AdATE 59 A =l
ERLY DEAZ 7R RISl AlE

01 8T oz A4E &5 9 F o
W 9 ﬂ"i:rL AollA QG = Fofn|et dighe Hel ¥

TRE

Korean J Fam Pract. 2021;11(2):113-119

KJFP

Korean Journal of Family Practice

Eo0| 9J9lo1}, o] AFulo 2L T & 70| Hakst uhA
g5p7] ol & o & HRlch I8y o] 27| e g
7Y 30 IFE F= FAT Aol %a $5E 144
ol mrt 2eke AsAlP e 23t o) =
et F8442 o43s] B AxEolok etk &

%79 190 191 477} B Sskowd, wy

= g 992 wolse)
%8 AFg gololuz o B wh WS ML gl 19l 1)
740l w8k el o 2 gh4lo] Wasieh

HAH 47} S0 Slold Bd AEHAS AN Y 2]
S}, 2% o4 A 92742 L7l =AY Hlge] 19] 9l 7
FollA © 9keh o4 TRl 7 B4 A wolSe] 92

Folu AIAIS B4, BE 29k AuE 5o Forat A A%
532 HolErhe AL ofn] 4% A7olA ¥ 1t gIeko &
2 Q] 1M A 921 o A1 Aol ol

0.

Sror}, A4S Are) At AErt 9253 Telo] 9L, wet
A 9-850] Qi wmolSolA Aol thel BAHE s AL v

Faolhy & 4 ek
AT 2L TS FH 18] 1) 77l 240 5
7HRESAL, o] FEIA % AYBL T vlgo] B
vebith =01l A48 B v Za3, % ABo] B
o haby ggolt A P 52 WA 4 W Bl
R, o] Ao oA AE ALS WL A, Aol B 4
£ Seol 1 P Zjel] Ebrt ghgol WA vt glek
AT A7) FNAFIFEA ARE o4 A7E 2
3989 Y TELL 7T Y 191S O Ble] 7
ARSI, SlZANIL o1, A1 9 B4 £ 8 49T 2
5 vhopet WAE waA) 7ok gl 190 1 291 o) 17,
DBl YL Po] T W 7 WS gk T2 o)
A S SUAGFPRAS Al B9 Y
IS 79 A3t BAS
% J AM %ﬂ* JEEL 1l

I:l
>~r+rn i
3

o

g0 e 4otk
A7 £ AT TELS FU 91 17 53 whe

chorat Wl Aot 922 5

5 wQloH Re B8, AAH $EY 2 A=A ol §E,

e A A% 5E U e AP S2 L HoiZS Fals)

o @ 22 =

T =Y AL S elo] vl

www kjfp.orkr 117



KJFP

Korean Journal of Family Practice

2] & 5 Ik WY YA THY oFE w37t o %
© 57 0l 17e] A9, ARl A pele] dpo 2 1YY
B o919 BAS Z $2% U A=A Belsh G
5ol 5 vioFEAel Belo] oA e BAlo] Bas) Belc:

webA, 7Hel 9 R Aol ul

<
©

stet 191 7He] Stk
=57 =19 A

AN
9l Al ALt

fu.

gl

[e]

=

8o
5]

A
5
tlo
ﬂ!
br
j?—h
%
Ho
)
>
rlr
o,
oXx
ﬂllﬂl )
! e T
ko
4

Ao H St} Q7o) whe nstE ofe Alsld 24
b, 7 G 191 Ak SR Sl ER e EE 5 6
$o 714 52 TBLLS Wi2A S7eh welo]) Sasie] A
2 o|=ol4 AZAIo] 9l 19 71 70) SAL A7) 9
ot U 191 kA sk 9l 7H §go] ket | mai:
P A7) FUABGYRA ARE 0)89) 1Eeto] Y W o4
A) o1 1912 191 7170} 291 o4 Ahr FRBte] 1, A

0 ol 7| ol 8, AAA A%, A A%, AT Bl EHS

v

Rl fo oE N

ok,

Ak 18] Y= EA =20 291 o AP 1L L A, o
A )8, A A7 AE, A4 FEld B W 7§
olulgt 2ol g Bof 1 TS Slstsick

AE: TEY S 5 Qo4 29 o] 7o) Hla] e w8,
AAA 52 e oJBAE|A 0|88, B HNE A 5% %
e AT $2E Belzo s Ty A 9 gt B4 =
Q1) A7 53 ThE it 1919 Folg FY 4 Yk A%H

FAOL: DAL w9 17 4 A% TPk AT P4

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was reported.

ORCID

Hyo Jin Park, https://orcid.org/0000-0001-5420-930X

118 www kjfp.or.kr

Hyo Jin Park, et al. Healthy Living Characteristics of the Aged with HTN according to Household Types

You Kyung Song, https://orcid.org/0000-0003-2235-4881
Jae Bum Jo, https://orcid.org/0000-0003-1580-0521
Da Hye Lee, https://orcid.org/0000-0002-2239-5352
Jeongeun Ju, https://orcid.org/0000-0001-8382-3528
Sung Moo Shim, https://orcid.org/0000-0001-8874-321X

REFERENCES

—

. Statistics Korea. Population status and prospects of the world and Korea
[Internet]. Daejeon: Statistics Korea; 2019 [cited 2020 Jul 6]. Available from:
http://kostat.go.kr/portal/korea/kor_nw/1/1/index.board?bmode=read&
aSeq=377226.

2. Ministry of Health and Welfare of Korea. The second comprehensive sup-
port measures for the elderly living alone [Internet]. Seoul: MOHW; 2018
[cited 2020 Jul 6]. Available from: http://www.kacold.orkr/weel_bbs/board.
php?bo_table=welfare&wr_id=1415.

3. Statistics Korea. Estimation of future household [Internet]. Daejeon: Statis-
tics Korea; 2017 [cited 2020 Jul 6]. Available from: http://kostat.go.kr/portal/
korea/kor_nw/1/2/6/index board?bmode=read&aSeq=359963&pageNo=
&rowNum=10&amSeq=&sTarget=&sTxt=.

4. Kim YM, Oh SY. Problems of the aged in aging society and edu-work-fare
policy. Korean ] Welf Couns 2008; 3: 1-23.

5. Korean Society of Hypertension. Korea hypertension fact sheet 2018 [Inter-
net]. Seoul: Korean Society of Hypertension; 2018 [cited 2020 Jul 6]. Avail-
able from: http://www.koreanhypertension.org/reference/guide?mode=
read&idno=4166.

6. Korean Academy of Family Medicine. Family medicine. 5th ed. Seoul: Ko-
rean Academy of Family Medicine; 2019.

7. Ministry of Health and Welfare of Korea. Survey report on the actual condi-
tions of the elderly [Internet]. Sejong: MOHW; 2017 [cited 2020 Jul 6].
Available from: http://www.mohw.go.kr/react/jb/sjb030301vw.jsp? PAR_
MENU_ID=03&MENU_ID=032901&page=1&CONT_SEQ=344953.

8. Kim JH, Jung YM. A study on health status and quality of life in living alone

elderly. ] Korean Gerontol Nurs 2002;4: 16-26.

. Joo CL, Park JJ, Kim A, Park NL, Lim JS, Park HS. Health behaviors and life-
style patterns of elderly living alone in Korea. Korean ] Fam Pract 2019; 9:
247-53.

10. Lee SE. Economic activity participation as a moderator of the relationship

Nl

between perceived health status and life satisfaction among elderly with
chronic illness. Mental Health Soc Work 2012; 40: 234-62.

. Bae SG, Jeon HJ, Yang HS, Kim BK, Park KS. Medication adherence and its
predictors in community elderly patients with hypertension. Korean |
Health Promot 2015; 15: 121-8.

12. Moon HJ. Factors related to antihypertensive medication adherence and

1

—

blood pressure control among older adults [dissertation]. Seoul: Yonsei
Univ; 2008. Korean.

13. Kim MS, Choi NY, Suh YW, Park JY, Lee JH, Lee ES, et al. Predictive factors
for medication adherence in a geriatric assessment program in Korea. ] Kor
Soc Health Syst Pharm 2018; 35:418-29.

14. Jeon HS, Kahng SK. The effects of medical service utilizations on life satis-
faction among the elderly: focusing on the moderating effects of the pres-

Korean J Fam Pract. 2021;11(2):113-119


https://orcid.org/0000-0001-8874-321X
http://kostat.go.kr/portal/korea/kor_nw/1/1/index.board?bmode=read&aSeq=377226
http://kostat.go.kr/portal/korea/kor_nw/1/1/index.board?bmode=read&aSeq=377226
http://www.kacold.or.kr/weel_bbs/board.php?bo_table=welfare&wr_id=1415
http://www.kacold.or.kr/weel_bbs/board.php?bo_table=welfare&wr_id=1415
http://kostat.go.kr/portal/korea/kor_nw/1/2/6/index.board?bmode=read&aSeq=359963&pageNo=&rowNum=10&amSeq=&sTarget=&sTxt
http://kostat.go.kr/portal/korea/kor_nw/1/2/6/index.board?bmode=read&aSeq=359963&pageNo=&rowNum=10&amSeq=&sTarget=&sTxt
http://kostat.go.kr/portal/korea/kor_nw/1/2/6/index.board?bmode=read&aSeq=359963&pageNo=&rowNum=10&amSeq=&sTarget=&sTxt
http://www.newnonmun.com/article=18658
http://www.newnonmun.com/article=18658
http://www.koreanhypertension.org/reference/guide?mode=read&idno=4166
http://www.koreanhypertension.org/reference/guide?mode=read&idno=4166
http://www.mohw.go.kr/react/jb/sjb030301vw.jsp?PAR_MENU_ID=03&MENU_ID=032901&page=1&CONT_SEQ=344953
http://www.mohw.go.kr/react/jb/sjb030301vw.jsp?PAR_MENU_ID=03&MENU_ID=032901&page=1&CONT_SEQ=344953
https://www.jkgn.org/upload/pdf/jkgn-4-16.pdf
https://www.jkgn.org/upload/pdf/jkgn-4-16.pdf
https://www.kjfp.or.kr/journal/view.html?doi=10.21215/kjfp.2019.9.3.247
https://www.kjfp.or.kr/journal/view.html?doi=10.21215/kjfp.2019.9.3.247
https://www.kjfp.or.kr/journal/view.html?doi=10.21215/kjfp.2019.9.3.247
https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiView.kci?sereArticleSearchBean.artiId=ART001645277
https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiView.kci?sereArticleSearchBean.artiId=ART001645277
https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiView.kci?sereArticleSearchBean.artiId=ART001645277
http://www.riss.kr/search/detail/DetailView.do?p_mat_type=be54d9b8bc7cdb09&control_no=3c061d0495f6cff3ffe0bdc3ef48d419
http://www.riss.kr/search/detail/DetailView.do?p_mat_type=be54d9b8bc7cdb09&control_no=3c061d0495f6cff3ffe0bdc3ef48d419
http://www.riss.kr/search/detail/DetailView.do?p_mat_type=be54d9b8bc7cdb09&control_no=3c061d0495f6cff3ffe0bdc3ef48d419
https://www.kshp.or.kr/mobile/board/bulletin_viw.asp?nbidx=2773&SearchYear=2018&SearchNum=04&Page=1&Mode=nlist
https://www.kshp.or.kr/mobile/board/bulletin_viw.asp?nbidx=2773&SearchYear=2018&SearchNum=04&Page=1&Mode=nlist
https://www.kshp.or.kr/mobile/board/bulletin_viw.asp?nbidx=2773&SearchYear=2018&SearchNum=04&Page=1&Mode=nlist
https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiView.kci?sereArticleSearchBean.artiId=ART001607764
https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiView.kci?sereArticleSearchBean.artiId=ART001607764

w57 9| DY QY 00| 717 K| T2 24 MBS Y

ence of chronic illnesses. ] Korean Gerontol Soc 2011;31: 1247-63.

15. Kang SH, So WY. Difference in physical fitness level depending on hyper-
tension and body mass index in the elderly. Korean J Adapt Phys Act 2018;
26:85-94.

16. Han HK, Lee YR. A study on factors impacting on the mental health level of

the elderly people living alone. ] Korean Gerontol Soc 2009; 29: 805-22.

Korean J Fam Pract. 2021;11(2):113-119

KJFP

Korean Journal of Family Practice

17. Park HJ, Lim BK, Kim WY. Effect of food commodity supplementary pro-
gram for low income elderly people. Korean ] Food Culture 2007; 22: 149-
56.

18. Noh JC, Ko ZK. Current status and problems of support polices and legal
improvement devices for the aged living alone. ] Korea Contents Assoc
2013;13:257-68.

www kjfp.orkr 119


https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiView.kci?sereArticleSearchBean.artiId=ART001607764
https://kosape.jams.or.kr/po/volisse/sjPubsArtiPopView.kci?soceId=INS000001685&artiId=SJ0000000836&sereId=SER000000001&submCnt=4
https://kosape.jams.or.kr/po/volisse/sjPubsArtiPopView.kci?soceId=INS000001685&artiId=SJ0000000836&sereId=SER000000001&submCnt=4
https://kosape.jams.or.kr/po/volisse/sjPubsArtiPopView.kci?soceId=INS000001685&artiId=SJ0000000836&sereId=SER000000001&submCnt=4
https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiView.kci?sereArticleSearchBean.artiId=ART001373608
https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiView.kci?sereArticleSearchBean.artiId=ART001373608
https://www.koreascience.or.kr/article/JAKO200724737563414.page
https://www.koreascience.or.kr/article/JAKO200724737563414.page
https://www.koreascience.or.kr/article/JAKO200724737563414.page
http://koreascience.or.kr/article/JAKO201308438430925.page
http://koreascience.or.kr/article/JAKO201308438430925.page
http://koreascience.or.kr/article/JAKO201308438430925.page

