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Abstract

Association of Breakfast, Eating Frequency, and Energy Intake with Health-related
Quality of Life According to Sasang Constitution: in Korean General Population

Kyoungsik Jeong - Siwoo Lee - Jieun Kim - Younghwa Baek”
Division of Future Medicine, Department of Korea Institution of Oriental Medicine

Background

According to the Sasang constitutional medicine, eating habits according to the characteristics of Sasang Constitution
(SC) types affect management of chronic diseases and health conditions. The aim of this study is to identify the association
between eating habits, such as breakfast, eating frequency, and energy intake, according to SC, and quality of life.

Method

This study is a cross-sectional study of people aged 33 to 55 years, sampled by stratification based on population distribution.
The SC types were classified into Taeeumin (TE), Soeumin (SE), and Soyangin (SY) using a structured questionnaire (KS-15).
Items examined regarding eating habits were whether the subjects had breakfast; the frequency of eating such as breakfast,
lunch, dinner, and after-dinner snacks; and energy intake surveyed using a food frequency questionnaire. As for quality
of life, SF-12, which is widely used worldwide to assess health conditions, was utilized. A regression analysis was conducted
on the relations between eating habits according to SC and quality of life.

Results

The SC distribution of the 3,895 subjects was 47% for TE, 22% for SE, and 31% for SY. The scores indicating quality
of life differed for TE and SY depending on whether they ate breakfast and eating frequency groups, and those of SE varied
depending on levels of energy intake. A regression analysis having adjusted all covariates demonstrated for TE a positive
relation between the eating frequency of three times per day or more (compared to 1.5 to 3 meals per day) and quality
of life (B=1.365, p<0.001). For SE, there was a negative association between low energy intake (compared to adequate
energy intake) and quality of life (B=-1.642, p=0.004). Meanwhile, no relation was found between eating habits and quality
of life for SY.

Conclusion

This study identified the association between eating habits according to SC types and quality of life. For TE, it was found
to be important to eat evenly dispersed adequate amounts as opposed to overeating or binging at once. For SE, adequate
energy intake affected good quality of life. This study suggests that eating habits based on SC improve quality of life,
and health management customized for each constitution should be performed in the future through proper eating habits.
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Table 1. General Characteristic of the Subjects
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ol ]3] WUhTHTable 1).

Total Sasang constitutional types
(n=3895) TE' (n=1837) SE' (n=843) SY¥(n=1215) povalue™<

Sex
Males 1686(43.3) 925(50.4) 280(33.2) 481(39.6)

Females 2209(56.7) 912(49.6) 563(66.8) 734(60.4) <001
Age (yr) 43.5+7.2 429+74 44.4+7 43.9+7.1 <.001(TE<SE,SY)
Monthly income(10,000 won)

<300 700(18) 352(19.2) 161(19.1) 187(15.4)

300-399 667(17.1) 335(18.2) 151(17.9) 181(14.9)

400-499 827(21.2) 401(21.8) 172(20.4) 254(20.9) .001

500-599 873(22.4) 391(21.3) 195(23.1) 287(23.6)

>600 828(21.3) 358(19.5) 164(19.5) 306(25.2)

Marital status
Yes 3248(83.4) 1486(80.9) 716(84.9) 1046(86.1)

<.001

No 647(16.6) 351(19.1) 127(15.1) 169(13.9)

Disease
Hypertension (yes) 311(8) 202(11) 43(5.1) 66(5.4) <.001
Diabetes (yes) 104(2.7) 60(3.3) 14(1.7) 30(2.5) .05
Hyperlipidemia (yes) 294(7.5) 164(8.9) 55(6.5) 75(6.2) .008

Physical activity
High 1101(28.3) 514(28) 221(26.2) 366(30.1)

Moderate 1269(32.6) 572(31.1) 296(35.1) 401(33) .068

Low 1525(39.2) 751(40.9) 326(38.7) 448(36.9)

Breakfast
skipper 1909(49) 936(51) 411(48.8) 562(46.3)

039

eater 1986(51) 901(49) 432(51.2) 653(53.7)

Eating frequency (times/day)
<15 182(4.7) 71(3.9) 57(6.8) 54(4.4)

15-3 2100(53.9) 1004(54.7) 451(53.5) 645(53.1) .019

>3 1613(41.4) 762(41.5) 335(39.7) 516(42.5)

Energy intake 2176.2+730.3 2171.2+706 2153.6+772.2 2199.5+736.7 345
High 1791(46) 808(44) 390(46.3) 593(48.8) .033
Moderate 552(14.2) 257(14) 114(13.5) 181(14.9)

Low 1552(39.8) 772(42) 339(40.2) 441(36.3)

HRQOL 50.56+5.2 50.6+5.3 49.6+5.5 51.1+5 <.00]6FTESY

i TE: Tae-eumin, ¥ SE: Soeumin, Sy Soyangin. Values are presented as n(%) or meanzstandard deviation (SD).
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TE: Tae-eumin, SE: Soeumin, SY: Soyangin. **P < 0.001

Figure 1. Comparison of Energy Intake Across Categories of Breakfast and Eating Frequency for Each Sasang Constitution Type

Table 2. Comparison of Health Status Across Categories of Breakfast, Meal Frequency, and Energy Intake According to

Sasang Constitution

TE' SE' sy povalue A Boscheo
Breakfast
Skipper 50.3+5.3 49.6+5.7 50.8+5.2 L0038E<TESY
Eater 50.945.1 49.7+5.3 51.4+4.7 <001 SETESY
p-value® 0.021 0.754 0.024
Eating frequency (times/day)
<15 48.9+5.8 48.2:6.7 49.6x6.1 511
1.5-3° 50.2+5.4 49.6+5.3 50.8+5 001 CETESY
>3 51.4+4.9 49.9+5.4 51.6+4.7 <.001SF<TESY
p-value® <.001P<0 0.109 0.0010<9
Energy intake
Low* 50.5+5.3 48.8+5.6 51.1%5.3 00785
Moderate” 51.2+5.6 50.7+4.8 51.3+5.1 583
High® 50.6+5.3 50+5.5 51.1+4.7 <.001E<TESY
p-value® 0.187 0.001#>9 0.881

i TE: Tae-eumin, ¥ SE: Soeumin,

¥ SY: Soyangin. Values are presented as meanzstandard deviation (SD).

Sasang constitution type with each dietary factors and “dietary factors for each Sasang constitution type
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Table 3. Association between Breakfast, Eating Frequency, and Energy Intake and Health Status according to Sasang Constitution

TE' SEY 5%
B (SE) t p-value B (SE) t p-value B (SE) t p-value

Breakfast eater

skipper Ref. Ref. Ref.

eater -0.513 (0.36) -1.43 0.15 -0408 (0.52) -0.78 043  -0.278 (043) -0.65 0.52
Eating frequency (times/day)

1.5-3 Ref. Ref. Ref.

<15 -0.77 (0.61)  -1.27 0.2 -1.196 (0.74) -1.62 0.11 -0.45 (0.69)  -0.66 0.51

=3 1365 (0.37) 374 <0.001" 021 (0.53) 0.4 0.69 0.6 (0.43) 14 0.16
Energy intake

Moderate Ref. Ref. Ref.

Low -0.386 (0.36) -1.08 028 -1.642 (0.56) -291 0.004" -0.137 (042) -0.32 0.75

High 0.103 (0.36) 0.29 0.77  -0.399 (0.56) -0.72 0.48 0.206 (0.41) 0.5 0.62

T TE: Tae-eumin, ¥ SE: Soeumin, Y sy Soyangin. Linear regression
(Adjusted R2 in each model; TE=0.130, SE=0.135, SY= 0.078)
P < 0.05

7 A% Al 1E AL 7 49l A 95
u] e, 1~r 158 S 44 st 43T o
A4 Aol7} g1gle.

4. MR ASEHHEHO]| S Aol A otk
291 A} HIE} 2] At A

33] o] AAk RIw(1533)/4 tR)7E ake] ol

o
(B=-1.642, t=-291, p=0.004), 221 2557 o}
are] Aol Aol flAthTable 3).

IV, 5%

B A7E Ade] B A% 443 sl Seke)
el AR B2 90 30500 DAL
o= AP T ORI, AL I, oA

_}L'

adjusted for sex, age, income, marriage, disease, and physical activity

] AEd guiet 17 s WS A
£ Aol

B ApolXe AgAre] F44 7t 2o &
s Hekatel, Al 7€) AA| AAF AF Sl
2130 AFE NEE AASA A8l 77k
WFAQ AF AelE Hrlshketl] Bol AREHE
AR SEopieh g A e A 04934
BI EAS 18] TE 529 oiRe gt
E° dde s A+E st

£ A7 T8 A e Lk ] Hosh
tgAre] Aut A7t ol A AE AAEIY, 9 o

e o] 2= ékt— H|&o] % 95%

7 1533] B 33| ol
£ AR89 2019 =%
vheke] Bt oAb 7%}%% ¥ 30%=, 304 w5

A} 519, A2} 574% 2 71 w9k, B Are] 91y
o} FUgE 304941¢] A} 42.8%, AL 32.6%%
AT At} vl 0}7%1% wiokeh mEgk Ao gt
Ht MR H T 2,176keal(FAF 2304keal, 1A}
2078kca)E W= ol a7 (30494 At
2614kcal, A} 1817kcal) 9} ZFo1 & HATP, o] A
H AEH Gt B 2fel 2 QIS 20 A7,
£ AME A 197k AF AHE AR FRQ

ToU

AR 3



|

oi:‘,ﬁ\l_%
oo
x rlo
B
do rlu o
1o
o o
-
o ~ W
Lo e
N
—(Fguﬁ
oZ:E_O,
MX o
¥ mx
Tojm_%

tlo o
=4

o
o
ot
~
S
R
xJ_,
)
53
rr
4
0% (0%
1‘)7} o
gg
re -
i

H{ v
-
m 3
[ﬁ X
L%
B
> ng
o %
oo
ox br
& 1o

o

=
T
nt
ﬁl
o
ofp
QL
fd
%0,
=
o
N,
[ i
ol
it
m

e
g
£
j
9
o2
T -
Ir

o
Y
e
zl
ot

2
=
%

=
to,
o T
:L
>,
_0|L
2 r
o
AW
o
Y
[
S
Ao
=)
ro
)
©

b2
R

rir
O o
|o oo

> 1>
>
>,
e,
i)

\

o>
2T
e
o

~
o
=

910] 153] wjuhYo] =9ty 33 o
2 yigith Al AE 7 AR
o, Al 71EE A8 duAdF e
B Agele] B oUAEFAF gl =31, 4
oAl w2 Hl &5 HAth kololA A4
T 33] 2|ALE o|g31A|
%l L]'E]"/]'% AR Ak A

53
of }l'
of
10
x
L

RN A

Lo
d
i

D
mN

O
rlF g e rir

5

ngck JEM ALY AT BHOE B B
o BT FABE AT HALH B AT A
Ao Hit AIAYHFE viZaht, 238 2%
QoA] 3£ AP F 15 vlge] E9e. o]
& AL T AAEgo] oEg b e A
ol ek, F7Y, AThsk o) thRe] a4 o
7o) wieds] Hls) 2 Aol AAl AF WA
2 sk

>

]

fy
)

2 )9 7o) BA= A A FAaA opH A
AF g 2710 ne} X 43 ko] 27}
BT, 7k 22 Aol A A 7 3
oiek. BMIsh 2R At HlErt 2 } 3l
weh 3 oluANHRE S0, &
HE FAD Sel A4S AL e

oldell s of @ oﬂuwa B, AARIE
AOE £ AR FLEE FEAAP

~
=
o
1>

ol
ﬂ'r'

rr
e og.
OTS

il

0|

KS Jeongetal 43

A ok AANs} AL ] wek A oA S
o A 7 FABEOL, A FU HF FEL

TEEA 3 AR AW Aelugich web,
T AT Y JPL VS 7T AT

il

SEL R
Ak o] W 3] A HE B2 ls) 4y
Qo] ol AL} 15302 Hldke] AR sk
229 e AUAYAT TF0) e Hel
R4S Btk ol 44 Pejst 29l Aol

EEEREEEX

A W
33) oAl AAk W} ghe] A3 ol

do i
oX,

flo ale
i

e

al

g

2

“

AP E BT, 23N WS UAMAY 1
Fol £ JUWAES Bk 2N FolD
A7 LA 9k Bl A Ak, 4
S9E A2l AN nES AN, o3 2k
Qe FHAR A2} WlEsh ool Fa) AZAEl s}
QL BP, ol 2] Aol A ol
oA A Aot AR HL T, B e
Qo] ghilo] B oS B T3} EAuThe 7Y
S Lol Bl gtol a}g} %_‘011 T 9P
= [e)

= o

;‘5:]_

R
z
)
=2
[
dlo

= o

¥ 7

O

o

l

—~

o,

.—ﬂ

.

i)

T o

O

o,

>

PIAA] edgket. eol ke it

ARz 4] Aol e
BTN oA BAS 134 22 vnish

are) A Asel ABS BT T P o
Aol W3] opEAAe] fRETRE o] ol
ANE e Ao 3] AN 23 2298 A%

S

TR 5407 Aukselr)e
T, & A7 A 540 A2 e



44 Association of Breakfast, Eating Frequency, and Energy Intake with Health-related Quality of Life According to Sasang Constitution

Sk & Q7o) A3E Ao ALY BE A4
B IYo] LS Srh ek

V. Hd
B AP AA ek b A, A4} W,

9
201e gl ol F42 sk 44 G2
o

T, AP Gl & A B0} o) W}
QS 308 AHEA Ek ol A7 A
2ol 2 A et ake] A AR ojg AR
ANEE, Lok A PUE S ALY 2EY
A7)} ol FolAZ 7l e

VI

B oATE A9 g7 AT )

VI References

1. Lee J. Longevity and Life Preservation in Oriental
Medicine (translated by SH Choi). Kyung Hee Univ.
Press, Seoul; 1996. (Korean)

2. Han YR, Lee HB, Han SY, Kim BJ, Lee SJ, Chae
H. Systematic review of type-specific pathophysio-
logical symptorrs of Sasang typology. Integrative med-
icine research. 2016;5(2):83-98. DOL: 10.1016/j.imr.
2015.11.002

3. Won HH, Lee S, Jang E, et al. A genome-wide scan

10.

11

for the sasang constitution in a korean family suggests
significant linkage at chromosomes 8ql1. 22-23 and
11g22. 1-3. The Journal of Alterative and Complementary
Medicine. 2009;15(7):765-769. DOIL 10.1089/acm.2009.
0067

Lee MK, Jang ES, Sohn HY, et al. Investigation of
Genetic Evidence for Sasang Constitution Types in
South Korea. Genomics & Informatics. 2009;7(2):107-110.
DOI: 10.5808/gi.2009.7.2.107

Yu J-S. The Preventive Thoughts of Sasang Constitutional
Medicine. Journal of Sasang constitutional medicine.
2018;30(1):7-13. (Korean)

Niiranen TJ, Vasan RS. Epidemiology of cardiovascular
disease: recent novel outlooks on risk factors and clin-
ical approaches. Expert review of cardiovascular
therapy. 2016;14(7):855-869. DOL: 10.1080/147790
72.2016.1176528

Korea Centers for Disease Control and Prevention. 2019
National Health Statistics. Korea National Health and
Nutrition Examination Survey the 8th fist year. 2019.
(korean)

Kant AK, Graubard BIL. 40-year trends in meal and
snack eating behaviors of American adults. Journal of
the Academy of Nutrition and Dietetics. 2015;115(1):
50-63. DOL: 10.1016/j.jand.2014.06.354

Yun S, Kim HJ, Oh K. Trends in energy intake among
Korean adults, 1998-2015: results from the Korea
National Health and Nutrition Examination Survey.
Nutrition research and practice. 2017;11(2):147. (Korean)
Ha K Song Y. Associations of meal timing and fre-
quency with obesity and metabolic syndrome among
Korean adults. Nutrients. 2019;11(10):2437. DOI:
10.3390/nu11102437

Huang C, Hu H, Fan Y, Liao Y, Tsai P. Associations
of breakfast skipping with obesity and health-related
quality of life: evidence from a national survey in

Taiwan. International journal of obesity. 2010;34(4):



12.

13.

14.

15.

16.

17.

18.

19.

720-725. DOL: 10.4162/nrp.2017.11.2.147

Jeong KS, Lee SW, Baeck YH. Trends of Study on
Sasang Constitution and Eating Habits in Recent 20
Years. Journal of Sasang Constitutional Medicine.
2019;31(2):1-11. (Korean)

Baek Y, Seo B-N, Jeong K, Yoo H, Lee S. Lifestyle,
genomic types and non-communicable diseases in
Korea: a protocol for the Korean Medicine Daejeon
Citizen Cohort study (KDCC). BMJ open. 2020;10(4):
€034499. DOIL: 10.1136/bmjopen-2019-034499
Back Y-H, Jang E-S, Park K-H, Yoo J-H, Jin H.J,
Lee S-W. Development and validation of brief KS-15
(Korea Sasang Constitutional Diagnostic Questionnaire)
based on body shape, temperament and symptoms.
J Journal of Sasang Constitutional Medicine. 2015;
27(2):211-221. (Korean)

Tamez M, Rodriguez-Orengo JF, Mattei J. Higher
eating frequency, but not skipping breakfast, is asso-
ciated with higher odds of abdominal obesity in adults
living in Puerto Rico. Nutrition Research. 2020;73:
75-82. DOL: 10.1016/j.nutres.2019.11.005

Korea Health Statistics 2011: Korea National Health
and Nutrition Examination Survey (KNHANES V-2)
(Korea Centers for Disease Control and Prevention)
(2012). (Korean)

Lee S, Kim Y, Seo S, Cho MSJJoN, Health. A study
on dietary habits and food intakes in adults aged 50
or older according to depression status. Journal of
Nutrition and Health. 2014;47(1):67-76. (Korean)
The Korean Nutrition Society. 2020 Dietary reference
intake for Koreans: Energy and Macronutrients. 2020:
p23. (Korean)

Ware Jr JE, Kosinski M, Keller SD. A 12-Item
Short-Form Health Survey: construction of scales and
preliminary tests of reliability and validity. Medical
care. 1996;34(3):220-233. DOL jstor.org/stable/376
6749

20.

21.

22.

23.

24.

25.

26.

KS Jeongetal 45

Armstrong T, Bull F. Development of the world health
organization global physical activity questionnaire
(GPAQ). Journal of Public Health. 2006;14(2):66-70.
DOL: 10.1007/s10389-006-0024-x.

Development of the Korean Version of Global Physical
Activity Questionnaire and Assessment of Reliability
and Validity (Korea Centers for Disease Control and
Prevention) 1-105 (2013). DOI: 10.1177/175797591
9854301

Willett WC, Hu FB. Not the time to abandon the
food frequency questionnaire: point. Cancer Epidemiology
and Prevention Biomarkers. 2006;15(10):1757-1758.
DOL 10.1158/1055-9965

Willett W. Nutritional epidemiology. Oxford uni-
versity press; 2013. ISBN: 978-0-19-975403-8
Kim Y-K, Cho M-R, Chang R, Choue R-W. Food
habits, nutrients intake, and disease distribution ac-
cording to Sasang constitutions in the elderly aged
over 65 years (I). Korean Journal of Community
Nutrition. 2002;7(1):76-85. (Korean)

Mills JP, Perry CD, Reicks M. Eating frequency is
associated with energy intake but not obesity in mid-
life women. Obesity. 2011;19(3):552-559. DOI: 10.
1038/0by.2010.265

Drummond S, Crombie N, Cursiter M, Kirk T.
Evidence that eating frequency is inversely related
to body weight status in male, but not fermale, non-
obese adults reporting valid dietary intakes. International
journal of obesity. 1998;22(2):105-112. DOI: 10.10
38/s.10.0800552

27. Jeong K, Kim H, Lee S, Baek Y. Association between

28.

Dietary Habits and Self-rated Health According to
Sasang Constitution. Journal of Physiology & Pathology
in Korean Medicine. 2020;34(1):53-59. (Korean)

Ferrer-Cascales R, Sdnchez-SanSegundo M, Ruiz-
Robledillo N, Albaladejo-Bldzquez N, Laguna-Pérez
A, Zaragoza-Mart{ A. Eat or skip breakfast? The im-



46 Association of Breakfast, Eating Frequency, and Energy Intake with Health-related Quality of Life According to Sasang Constitution

portant role of breakfast quality for health-related
quality of life, stress and depression in Spanish
adolescents. International journal of environmental
research and public health. 2018;15(8):1781. DOL
10.3390/ijerph15081781



