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Abstract

Fat has traditionally been attributed to causing weight gain and increasing insulin resistance, which has
led people to think that it has a direct relationship with diabetes. However, according to recent studies
it was found that fat does not have a connection with insulin sensitivity, and in several observational
studies, total fat intake is not associated with diabetes risk. Many academic societies, based on established
research, have reported that the quality of fat is more important than total fat intake. Although the
suggested daily intake varies, most say to reduce the intake of saturated fat and trans fat in order to
prevent coronary heart diseases. According to the 2013 National Health and Nutrition Examination
Survey, Koreans' fat intake made up 21.2% of their daily calorie intake. Although not as high as those
in western countries, the intake of fat especially that coming from animals has been quite high among
young people. According to the Korean Society for the Study of Obesity and the Korean Society of
Lipidology and Atherosclerosis, it is best to keep daily fat calorie intake under 30% of the total daily
calorie intake, and to avoid low quality fats, as the quality is thought to have a more direct impact than
the quantity of fat. In order to prevent cardio vascular diseases, balanced intake of healthy fatty acids is
needed. In this paper we will review the influence of fat, both in quality and quantity, on coronary heart
diseases of diabetes patients.
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Amount of unsaturated fat
(grams per tablespoon)

Amount of saturated fat
(grams per tablespoon)

Typeoffat

Coconut oil
Palm kemel oil
Cocoa butter
Butter
Beeftallow
Lard (pork fat)
Chicken fat
Duck fat
Cottenseed oll
Cream cheese
Salmon fat
Peanut oil
Soybean oil
Sesame oil
Olive oil
Cornall

= Sunflower oil
= Saturated fat Flaxseed oil
1 Canola oil
1 Safflower oil
10:0 5.0 00 00 5.0 10.0

= Monounsaturated fat

Polyunsaturated fat

Fig. 1. Fatty acid contents of oil.

206 http://dx.doi.org/10.4093/jkd.2015.16.3.205

W 3Xt_JKDA 16235 08_(205-211) OlHet_KAt-2t8 WH.indd 206 $ 2015-09-30 2% 3:40L




W 3Xt_JKDA 16235 08_(205-211) OlHet_KMAt-2t8 WH.indd 207

j kd The Journal of Korean Diabetes

§3l1 1g F 9 keale] L& oA holn], AFY 2k
F shte AErte] Fagk FAYROR W, 4%, 3
Fa7190) EAet, A/ I0E R AW 50w U
Ao 4o s, MR BEAnl, ol EAL Fe
B ate] 37 % A8UER A, D, E, Ko §2
gk, G Aol Holx el vie] iz Fo 9%

Aete] FHAE oSk BEES Bilshs e %

Arke] BRAEAL Alo]e] o] T AR e of o] whet
EslxaHunsaturated fatty acid, USFA), E3}A]4Ak
(saturated fatty acid, SFA) S Ur1, USFAE= o]
Agre] ol wht o]F Aol 3 A HAdEEZ A
(mono-unsaturated fatty acid, MUFA)Z} 5 7] o]4<1
t7HE- 28 W H(poly-unsaturated fatty acid, PUFA)
o7 sk, QAR A F7ete] BaskE X3}
= A A EdAPTolgal St 2e] Ae

P

& ufli= MUFASF PUFAE 52 Ao =, SFA9L Edll~

ol

Hakar = 2ke- vhel x| uako 2 ZA)ahA] @il SFA.

MUFA, PUFAZ} 4o Slek(Fig. 1) (7).

2. HOARY

7t 7)e) Wacatslol s A A2 2 43 oy

35% ol8t, k= 30% olsk® Ao =7Fa2- & ol
#]9] 30~35%°] AHAFHE AstaL, Dt 20~25%, <1
% 21% wRto g opXolm7lae- 20~25%5 AR
W)= B 8}3] (American Diabetes Association, ADA)=
2013 F dly=]e] 25~35%% Adsid AEHANEE
2014 WEAF] TRl Ao A3 S ANE]
HUR= 7i91e) A7 e Saeel whet 7pdstebar, A

www.diabetes.or.kr

o] Aol gtk Aol A= oleic, Ed*, omega-3

fatty acid®] 412 A28 Dol W 91847} ko]

& 7ML A AT (body mass index)ol| S5

¢l AE Ko, AP RS A28 o) 9189 A
ol S-S WEEsTHI). B kAt A Aike] A4
F ol A, x| ekl o] edytAdol %+ Hollenbeck ¥} Coulston
(10]8] s=2zoll A arApd-2ell A TGeF AT A (very
low-density lipoprotein, VLDL)©| o4 o= vka1 & 31
U =Xkl (high-density lipoprotein, HDL)©] 571812
), @33 Q&Y Frf grol aAPIAAHE 5 A TG,
VLDLZ %33l HDLS =0 Adahdste] 913 v
FH, A58 el Fvt vl 93] IHe

o it =S = A= RoFUtk. Bradley S(11)2 A

3} 2 A
2 B AFA, e A, JAe] 9%l Zols
ARk 0] Aol GIAaL Webd] IR Ae] AFE F

= h=4
AYE Hojx o Samaha 5(12)2] A3k H]E Shjol| A
AebrslE 22} A AS v ek rrol| A s A erskE

1S e u AT, TG, led s, &

BN
k]
X
ou:
=

H|(insulin secretion)®ll & o 23+ &
ok, A E oF @3t A4 (HbAIC) o]
orfolk $1-ol| 4= HbA1C+= PUFA: SFA
AS Bolal AAAY A5 o] Bold
A1C7} oA = A Waestsl oM (13), A28

T eb 2atel] ek ATte] wel A Aol
1oll4] HbA1C7} 0.12% #4stkier A5, LDL

dro1>
o

ofl

ro

iy

re

M

-
7
S
9
N
R
b

EPI

Q
Z,

RE )
o
=2 r}.m
dlo
1o,
o
r
i

o »
i

ok
o

H

re 040:
o 1o ¥
g8 oy
T;I—l e S
RN
2 4 B
e N
N
TU%
ﬂl{O 30 -
mo > XN,
g2 o=
B
s
5y
N
O:
(o
2
O?N
o\
N
N

ok
H
jaii}
:‘_1‘
r o)
xl
N
>
32
=
S
=
X
T
=
rlo
el
ofl
r o
ftf
rY
of

b
il
?‘E‘
ofl

Er
ok
r
ACh
<
B
2
o
K
()
=
-
o
o
Nl
Bt

2015-09-30 2% 3140L



W 3Xt_JKDA 16235 08_(205-211) OlHet_KAt-2t8 WH.indd 208

Information Desk

HDLS A7 Adadstel B5-5 Arh12). =5 @
< A= AR ke T A G AFHEhE A
o] Hol o Fa3ka AAKaL JITH12,13].

A vko] Aol #alA s A S (coronary heart
disease, CHD)< ¢l'dsl7] 918+ 147719] A5 2li-dk =
oAM= b%e] ersla-S ZH7F PUFA, MUPA, SFA, E
A=z tfAgS v HDLE <5, TG v 7haehs 23}
£ HolFlaL, SFAR tiA] 4] LDLe| Zds3t3lal, Edllx
2 LDLE “A1712L HDLS #2AaA71H, Q1

o
Pae Saste] A28 Fige] WEAPE T

N

o e
U

ot
|

S ] A 2 5

wEbA] F AES Foli= 212 serum lipid profiles: 7l
AsAY CHDE #4A1717] o139, MUFA, PUFA
o] & omega-32} omega-62] H|E&o] T3S Akl
ATH14). Aol AAdFeF A28 dire] 913l
gk ATl A= ol|A| 9] 5% 5 Ao = S7HAIA uf SFA,
MUFA, F=8A-2 124 Zfe|7F figlev PUFAR
ARS W A 157} 0.630.= Srolxlal EdlA]
W 1397 S7ksIl o, duA]e] 2% ve =4 =
A S v EollA] PUFAR thAlehA 918 %7F40% 7+
ettt webA F A, 23, MUFAS] A3+
A2% o] g9y wo] glon, PUFAY W

1o

d

OE -3
rN'
P
kel
o
rot
i1k
juei
=2
>
rir
=
(@)
=
N
o

tH16). A28 9
gk ATl AApE e 5 ARl 719813
©m(17), Primary prevention of cardiovascular disease
with a mediterranean diet (REDIMED) A--ellA4i= 4]
dAete] 9flo] =& Aol A AEgpx] SEjBe
Ao} AMFE BT AFaas AFgs W A
A, HEF, A 5] f1/0] o500 (18), 97h

o] F-219) elaked Tt (randomized controlled trail, RCT)E

208

wlEh B Aol s AF AL Aol L

Kol
A3V2 7PRgkont 16l A4 el a3k v

o
B
0('8
QIJ
w
o
ofy
2
rlr
o>,
]
<t
2
e
1o
1
9
ok,
]
o
T
>
>
ol
ngm
o
p\e

ol 4l omega-3 HEAZ A]3-3F Outcome Reduction
with Initial Glargine Intervention (ORGIN) A&of| A%
AP gtolu AldEol 2 E91E 54 Fels A9t =
=5 ATH22). wWEbA omega—3 B A= PEEA] Ak
omega-37F EZ3HH 52418 Wi A gikel e w A
a3kar Qlek, Ad=¢] Chowdhury 5(23)2 7871¢] RCTS
el B4 Ay} 2 T Aol 223 Margaric
acid (17:0)&= AEadske] AT EE 0.77% w5
SFA, MUFA, omega-3, omega—62] J& =0l z}o]7} 91
o] EZspx|o] A S ERIvh= S-S 8] 9

SFA] Sk V)] Gl =aRle AT oF gt
goral

AL ekl @At 201039] s =l Al 21739]
g AR A o] AR ] 7P w9 1
I 7P SR 1] A A S SRgkvs

ATATE AeH24). APpEe] Aol gk A3 7ol =l
MUFA°| tisiAi= ADAE E5-s5H 43, vtz 20%
5 MUFAZ, 10%E PUFAZ AF3 =S o fd
MUFAE 10~20%, PUFAE 10% ©|U= #7dskaL, SFA
= ADAT 9¥RI o7 Jfuth= 7% o=, s
10% mRko & A|3ksh | omega-3 B Aol tiaii]i= B

AgaHA] eF=rhl.

ToA A A7t deEd

= Adke] glom Qs8] yAAFH=
3, ol&d 2 Y1 TG, VLDLS Y5 HDLS *
o] A 9P FoFE 40 5HE BT
o

howdhury 5(23)¢] 911} spH=

rﬁ

it
!
Ir
<1 e

K
%0

1

n)
HR
e
of,
Hl
o
Q
i)

http://dx.doi.org/10.4093/jkd.2015.16.3.205

2015-09-30 2% 3140L



W 3Xt_JKDA 16235 08_(205-211) OlHet_KAt-2t8 WH.indd 209

——

j kd The Journal of Korean Diabetes

AR (24]¢] WEREA el ojabd EsiAke] AHdFH7F Ad
& =T Shdo] FEe] T E AL A %Al 9
ehA] 715 A Thol=Ekle AxdS ok gtk
Aol AGA APGAEFHAE sloF 117 HAEo]
eedn. WA EdlaA 2 Aol LDL Z¢2~H|
3l HDL S 2~HES 74A1A CHDY &
3, HEFI o A, e 5o 91
L ol o= deixint old wht 2003d AlA|RZ7]
T-(World Health Organization)s= E@l<~x4 A4S
AA Qe dH e 1% vvke = Agta|or ghrfa H gl
o )= Aol ok (Food and Drug Administration)<-
o)skglom 20154
A 169 (A4 A7) EdlAe] 9 7191 Fd sk
(Partially Hydrogenated Oils)E "gRE¥ o2 obdsir]al
014 %]3=(Generally Recognized As Safe)’ 2]3% =0l 4
AJetar 2018AFE THSAES v w] EAAAY AL
go] AW FAE et vl om wepA] vkl s
HA2F ERAAY] AR 1AW AL ARRo] SR WA e
7} et 4= 9tk 7FA] Aol = EdlAx]Hbo] Wol Sk
PRI (QIEHE), A, 71, J2 59 AFE =ol= A
o] Zt}. AlFZH o serum lipid profilec]] 31 &1Rol| A
T IS ARE W T Dol ek AP BleS =4
L W Zpol7t gllem, @8] =& uf oY o=
& RIS HOlFAL Qlo], Ao durhs A el U
o
A

Rl

TVEAE]] EM A} 3 AIS

F03 g A= JoR Hollk, tanT 9

rf
=
rir
DO
—
DO
QQ
o Mt
.
e
_O|£
fd
32
=
&
r—w‘
>
N
)
2
[
k)
o,

oM AL Q= duE] el HEuEE Ade 30171

H Xﬁﬂ 2 5 EH/\P’E?‘ A k= 4
Aol AT 13.4% 5 St m =
A AFH7F 11.9% = U5 ¢
#eol 7P deshe rﬂﬁ@ﬂ *4%% #|718] Ao
x

51%, 2P 35.8%, 1 A T5% = kg ey dl

www.diabetes.or.kr

go] Aol gHrsof $haL nlstRt 7} 1 AEelli= 100 g
3 SFA 12.1 g, MUFA 18.9 g, PUFA 9.0 go] 2230 3l
oA(7) ARt v gl S s eefE Ho] A8t
o o frefet 4ol Eﬂfﬂ%h%?ﬂiliﬂ 2013 Tzl
BAH26)01M= #We] AT F olvx]e] 25% ol
2 51, ZRRle] AR fﬂ](ﬂl‘i&, oPIANELDT S)E
glato] Zdaksi, A HF <= F ollvA]e] 7% v,
EdA AFE FHA4s), Fdl22EHE 431 1Y 200 mg
Anstas ek AL W) 4
A 0F A S| A A F o 7 A Hkake] =F
RAS7IE S ol webA A

F asel Lasit fue 173

U{L

to i %
me 4o =
% g rlo Lﬂi
ool ?N o
O
ol l'ﬂ
30
rf

1 40 2
o
>,

ol
k]
jo
BN
AU
>,
é

S o H
o g
]
n‘#m BN
L N —{U‘.
o, oZ A
:ﬂ o Ho
w I rH
{22
\0 ol
ajmlm?&
oL il
noy
o
=
A,
N
o
i
2

~N
il
oS
kN
ik
L
fu)
>
-
0,
£
BN
i)
b
01

o
0,
oo
QL
k
Jhu
o

L W 5 o oo
&L
Jﬂ i

r)v
o
+ >
o\
L
(AN
to go
e rlg
il

ofN
Z u
e
N
£
(N
ox
N
N
flo ok
=3
9

%
2
o
g
[m
=
>
N
ok
4
2
i)
il
-
%0,
(o]
d
E.]l_ll

=]
ap o
N
al(f
UM
o
=
1o o
i)
|z
to
e
flo
2
)
[
}~>
|
-4 d
Y
=2

2
e
oo
ol
ﬂ?
ph)
S

£ ofy ol
=)
kA
N

It
rlo
N
o
<t
>
©,
)
o
rlo

P
tlo  wlo
-
o
_O‘L
=
rot
A
o)
filo
e
2o
N
=
)
=
>~
=z
ol
a)
A

oY,
i)
o
o
Y
~
oK
2
o
A
r
>

53k 3o Bajafof s},
oA Akt 48
7ol 3o Sl WA AT} REEolX
ok EPEAR 0 o] 7§57} sl Hlet HIEIE &
o] FskAlE E3}akal glo] BLE 7|zte] T 71 Holt}, A
A7184] Aol HIERIES] §hgo] Al on g HleIEL

=g
Faks} o] FRF ThE S453 A vz o] Eu.

USFA¢9] o]

i)
ol
o
hote)
feS
¥
J
ol
i

_EL O{N
X
£
53
S,
2

ﬁ
i
%

209

2015-09-30 2% 3140L



W 3Xt_JKDA 16235 08_(205-211) OlHet_KAt-2t8 WH.indd 210

——

Information Desk

241, P klolt WEZL Bol Solth W, 4

g
NS
oy

(Y
o

W

O}ﬂ

o

=)

r

)

HE, mkadl= il e 7152 ARSRT

B2 AL Bol AHgIhE S VIShaL §
o

.
k)
N

]_

iy
rlo

Jar)

==
r
ol
1
O,
s
me
1
i
N
)
v

ol
>
rlo
oft
o,

=)

>{1

C

T
O
=2,
Ho
i)
rot
3

>
>,
£
o
of\
ol
I
o,
RS

> Rl

2
ot
Al
ro,
)
ra
fol
ol
ﬂ?
dlo
%t
(]
N,
i
[
©
o2
)
ofN
il
=2
N
1o
N
N

i

e
fo
(e}

b AAke

d ©
= o2
=
o
e
o
>
P
° H
rJ
e
off
o
&
>
ox
it
=
v
e
of
e

0
PN
Lo
R
o
I
X
o%

© ml
4
oL
off
i
X

s
oF
2
Lo
-
ofll
e
12

o
)
o
N
al(f
o
X,
i
(0]

.

A
N
5
to
o

il
i
-
ik
ol
9
it
=
ol
N
&S
=2
o
2
ot
ut

ololl Aol ARk AdE dure] 43, el

REFERENCES

1. Ley SH, Hamdy O, Mohan V, Hu FB. Prevention and
management of type 2 diabetes: dietary components and
nutritional strategies. Lancet 2014;383:1999-2007.

2. Evert AB, Boucher JL, Cypress M, Dunbar SA, Franz
M]J, Mayer-Davis EJ, Neumiller JJ, Nwankwo R,

210

S

Verdi CL, Urbanski P, Yancy WS Jr. Nutrition therapy
recommendations for the management of adults with
diabetes. Diabetes Care 2014;37 Suppl 1:5120-43.

3. Korea Center for Disease Control and Prevention.
Korea Health Statistics 2013: Korea National Health
and Nutrition Examination Survey [KNHANES VI-
1]. Cheongju: Korea Center for Disease Control and
Prevention; 2014.

4. Korean Society for the Study of Obesity. Obesity
treatment guidelines. Seoul: Korean Society for the Study
of Obesity; 2014.

5. Korean Society Lipidology and Atherosclerosis.
Dyslipidemia treatment guidelines. Seoul: Korean Society
Lipidology and Atherosclerosis; 2018.

6. Choi HM. 21st century nutrition. Seoul: Gyomunsa;
2000.

7. United States Department of Agriculture Agricultural
Research Service. National Nutrient Database for
Standard Reference Release 27. Available from: http://
ndb.nal.usda.gov/ndb/search/list

8. Ajala O, English P, Pinkney J. Systematic review and meta-
analysis of different dietary approaches to the management
of type 2 diabetes. Am J Clin Nutr 2013;97:505-16.

9. van Dam RM, Willett WC, Rimm EB, Stampfer MJ, Hu
FB. Dietary fat and meat intake in relation to risk of type 2
diabetes in men. Diabetes Care 2002;25:417-24.

10. Hollenbeck CB, Coulston AM. Effects of dietary
carbohydrate and fat intake on glucose and lipoprotein
metabolism in individuals with diabetes mellitus. Diabetes
Care 1991;14:774-85.

11. Bradley U, Spence M, Courtney CH, McKinley MC,
Ennis CN, McCance DR, McEneny J, Bell PM, Young
IS, Hunter SJ. Low-fat versus low-carbohydrate weight
reduction diets: effects on weight loss, insulin resistance,

and cardiovascular risk: a randomized control trial.

http://dx.doi.org/10.4093/jkd.2015.16.3.205

2015-09-30 2% 3:40@



——

j |-(d The Journal of Korean Diabetes

12.

13.

Diabetes 2009;58:2741-8.

Samaha FF, Igbal N, Seshadri P, Chicano KL, Daily DA,
McGrory J, Williams T, Williams M, Gracely EJ, Stern L.
A low-carbohydrate as compared with a low-fat diet in
severe obesity. N Engl ] Med 2003;348:2074-81.

Harding AH, Sargeant LA, Welch A, Oakes S, Luben
RN, Bingham S, Day NE, Khaw KT, Wareham NJ; EPIC-
Norfolk Study. Fat consumption and HbA(1c) levels: the
EPIC-Norfolk study. Diabetes Care 2001;24:1911-6.

14. Hu FB, Willett WC. Optimal diets for prevention of

1S.

16.

17.

18.

19.

coronary heart disease. JAMA 2002;288:2569-78.
Salmerén J, Hu FB, Manson JE, Stampfer MJ, Colditz GA,
Rimm EB, Willett WC. Dietary fat intake and risk of type
2 diabetes in women. Am J Clin Nutr 2001;73:1019-26.
Steyn NP, Mann J, Bennett PH, Temple N, Zimmet P,
Tuomilehto J, Lindstrom J, Louheranta A. Diet, nutrition
and the prevention of type 2 diabetes. Public Health Nutr
2004;7:147-65.

Elhayany A, Lustman A, Abel R, Attal-Singer J, Vinker
S. A low carbohydrate Mediterranean diet improves
cardiovascular risk factors and diabetes control among
overweight patients with type 2 diabetes mellitus: a 1-year
prospective randomized intervention study. Diabetes
Obes Metab 2010;12:204-9.

Estruch R, Ros E, Salas-Salvadé J, Covas MI, Corella
D, Arés F, Gomez-Gracia E, Ruiz-Gutiérrez V, Fiol M,
Lapetra J, Lamuela-Raventos RM, Serra-Majem L, Pint6
X, Basora J, Mufioz MA, Sorli JV, Martinez JA, Martinez-
Gonzilez MA; PREDIMED Study Investigators. Primary
prevention of cardiovascular disease with a Mediterranean
diet. N Engl ] Med 2013;368:1279-90.

Schwingshackl L, Strasser B, Hoffmann G. Effects of
monounsaturated fatty acids on glycaemic control in
patients with abnormal glucose metabolism: a systematic

review and meta-analysis. Ann Nutr Metab 2011;58:290-

www.diabetes.or.kr

W 3Xt_JKDA 16235 08_(205-211) OlHet_XAt-2t8 WH.indd 211

20.

21.

22.

23.

24.
28.

26.

S

6.

Hu FB, Cho E, Rexrode KM, Albert CM, Manson JE.
Fish and long-chain omega-3 fatty acid intake and risk
of coronary heart disease and total mortality in diabetic
women. Circulation 2003;107:1852-7.

Rizos EC, Ntzani EE, Bika E, Kostapanos MS,
Elisaf MS. Association between omega-3 fatty acid
supplementation and risk of major cardiovascular disease
events: a systematic review and meta-analysis. JAMA
2012;308:1024-33.

ORIGIN Trial Investigators, Bosch J, Gerstein HC,
Dagenais GR, Diaz R, Dyal L, Jung H, Maggiono AP,
Probstfield J, Ramachandran A, Riddle MC, Rydén LE,
Yusuf S. n-3 fatty acids and cardiovascular outcomes in
patients with dysglycemia. N Engl J Med 2012;367:309-
18.

Chowdhury R, Warnakula S, Kunutsor S, Crowe F, Ward
HA, Johnson L, Franco OH, Butterworth AS, Forouhi
NG, Thompson SG, Khaw KT, Mozaffarian D, Danesh J,
Di Angelantonio E. Association of dietary, circulating, and
supplement fatty acids with coronary risk: a systematic
review and meta-analysis. Ann Intern Med 2014;160:398-
406.

Siri-Tarino PW, Sun Q, Hu FB, Krauss RM. Meta-analysis
of prospective cohort studies evaluating the association of
saturated fat with cardiovascular disease. Am J Clin Nutr
2010;91:535-46.

Kim MH. Characteristics of nutrient intake according to
metabolic syndrome in Korean elderly - using data from
the Korea national health and nutrition examination
survey 2010. Korean J Food Nutr 2013;26:515-5.

Korean Diabetes Association: Treatment guideline for
diabetes. Sth ed. Seoul: Gold’ Planning and Development;
2013. p34-8.

211

2015-09-30 2% 340@




