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Effectiveness and safety of low-carbohydrate diets

Young-Gyu Cho, MD - Jae-Heon Kang, MD
Department of Family Medicine, Seoul Paik Hospital, Inje University College of Medicine, Seoul, Korea

With the recent assertions made by certain Korean media that low-carbohydrate, high-fat diets are panaceas for
weight reduction and health improvement, such diets have been in the public spotlight. Medical and nutrition
professionals have claimed that the inordinate popularity of low-carbohydrate, high-fat diets may pose a significant
threat to public health. The aim of this review was to explore the latest evidence on the effectiveness and safety
of low-carbohydrate diets. Recent clinical trials have shown that low-carbohydrate diets result in favorable changes
in body weight and biochemical cardiovascular risk factors. However, the safety of low-carbohydrate diets remains
inconclusive in the long term. Although the latest guidelines for the management of obesity recommend obese
adults to use low-carbohydrate diets as an alternative dietary approach to achieve weight loss depending on each
patient’s dietary habits and medical status, such diets cannot currently be recommended as a strategy for health
promotion among the general population due to long-term safety concerns. The results of cohort studies in Japan
that have shown moderate diets lower in carbohydrates to be associated with decreased risks of cardiovascular
mortality, total mortality, and type 2 diabetes in Japanese women, suggest that a low-glycemic load diet might be an
optimal dietary approach for Korean obese adults with insulin resistance.

Key Words: Diet, carbohydrate-restricted; Diet, high-fat; Obesity; Weight loss; Safety

NE oflA] Ape] 3] H&S Al TGO, Mgk SHEL
A&02 F7tstel IAY AR AR F7he S1Ea
Wlek AAbane A AAS Aldste] A ol AW 121Kjo] ok ojol A7IEISieHA 5], 2 7KE Bt A
ARNE fEshs A0R BET oA AAY 2BSE  ekEe] ML Ao Fiske] IekatE YAt
o) BEEOEM AAYFS FRAUHLL AUALE ek §HE F719) U0 FR] AFBRA Agts:
7he A APK il AERES RS Bl A BHE AAj] iRk 2Hilo] Z7H5tAHe, 7]
o WolSeld /g AUT T Ao R AR AR H 100] W B AN AR, ARekE AL, gk
X AR AREAEHS], T 197090 ol uF A, AFHA Ak, AP AR5 chepgophe] 24
ol W& chEA| 3t TieR ARFRES] AF AE 9

R =
@]_9_?_15 :l.‘ﬂEE%?:s_]-/\Alf_o OIAMA]S AT
Received: November 11, 2016  Accepted: November 29, 2016 = =l = = AR Y e A Aot
[e)

Corresponding author: Jae-Heon Kang o5& TUTH ofe] MY mERRA Ayt HAEQIcHs],
maltnkang@palcacis A ATES S, AN 1ol A7149) A

© Korean Medical Association _ ~ _

This is an Open Access article distributed under the terms of the Creative a=F X}Ol %’i‘}i,‘l‘]{ Q*]’—Q—‘ﬁ e ‘76:%5‘:} X]izi’%

Commons Attribution Non-Commercial License (http://creativecommons. - o - - -

org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, 7h AsAdegoll o & 93-S vHTHI, Ztoll W3ed vigt

distribution, and reproduction in any medium, provided the original work - - -

s properl ced. ymecum.p ? AR ARENHE o] gt AT ATEL wrol5o] A2 4]

40 cizteNEsEx|



Al olelol|ie Agkrtla AARE IR Rt AAte s
7Nle] Egat ofaha Aol ek ujut AR R AEst
5o} Hed = g% 51855t 1,10].

2 o] A LR bl A Ak, A 4
ARE AR NS SIR e el AR &
7N ool HE F BT AR ) ST Lekd
AR Akl A AAPE FAE WAL gl
ofe]] sl of2] & shathAlellME Skl AgsahE,
ARG AApe] B 32 el dAst e

=

E

il

X]-% 931 Ao 2 ARE|=
ofRt}, olo] & AR EE A AT ATNES FHOR 97
Lol t=gto] 3 9l ARBERE Alklo] Fuke} kil
Aol tis) o= w4 Shsic.

RERSHE AlAto| 2187|H

AEHsh AAHe Besh A3 SHE 130 g ol
(3198%0) 26% ol )2 AR Apbarioz gl
AekeghE AARSH 0 2= Atkins diet7} QATH12]. Atkins
dictol A= AEZ =8 Sla) 27] 2% B2b BokE 4
A 515 20 g oW A, olol AFe] A
Sl 9] ol B481E HFRS AMS) Z7HI7I,
AQlel wet xjol7t A, AEFL Qb oz sk
2 315 50 g ol 41318 o wbagich, A el 4
A AR glo] SGEER, Ak T HARe A
#o2 7kl

AEB1E A ofd] thoRt 714e] BRA0E A8
slol AFUY AIE IR VSR M} A
A 713} £50) Ao} gl Felnas B FAE
A £ ST, B U AT Y A
of Thyie] ZelzAle] e OMXI AR Sla) A
N5} ke, SR 4R $20 Qe a9

o

1

mb

Cho YG - Kang JH - Low-carbohydrate diets

AEH APAEZO] ARRESE SR o] R ARA 2]
S7FE FEAAR TtollA] E9bd AlskE]of
acetoacetate, B—hydroxybutyric acid, acetone 52| A=A
7HAE, o]FA AYE AEAE HoF A 5 vEEE
2Jols THFSAL Sli= 2AofA olU A Y= ARGEITH 13,
AerahE AAF 2719 wE AlSd avke 2=
wefiet AEAS] ol a ol ot Al ol sl U
At sdkE AFE AlRreh 7ht 259 225
o] =, 29I 1 g2 & 2-4 gt AYE ] A
=0 ek, aE|a Ao s ot AEAE YEF
S S7AIRIS AW 2e2Adle] R dEE A
hrdha AAF 2710 oF 1-2 kg®] AlFo] Aadri14],
AetglE AR AR AljA oz Tz A7)
5718t oy
A% sEnigto ] }OPC’% L=
7&5\-/\]7&‘4[15] L@qx‘% rshEo] vlsf Aol @ A
Aego] 5 15%F A wrut
A3t G52 20-35%
B 16]. Agtrsla AAboA]
AFE AlRFSIA] ool ApHA o g Axfko] Ak
& T A3 Sk whE A% Rt S 9jolle
Joll oJgt A& oA ﬁi’}g} ’LQ‘L T e A

AzoleH13],

7t S7AeH,

Noome rr e
M o
X
i
Y
]IJ.,

g
it
1o
o3
i
rO
<t
ol
<
%
N
iy
Tx
r°*‘

-l-

XEtrslE A 1}
20006ty o] ¢ Aet=shE AAke] A7
T 241 HO| oAIAE AT} 0]5S }—;J':_]' ofz] Ho o

BREA] it Bl o]t AR ES Ass)

= AAE AR AAReL Ha 2 o ol AR

of
_{

¢

O!

B} S-S A Bojsrh, |t Johnston 5{8]
A-ZFA S 25 kg/m® oJAFQl AJQlS diAkO = ThaFg oA
O] A& th2 7 gF theket vluk Ax} L2 ) 0] ISt

a3k B 48] TANEAT G thAbA 7,286)
Fe Wiek 20ke Basint Aekeat A

rulm

HERSIS AN 41



J Korean Med Assoc 2017 January; 60(1):40-46

(Frhs <40%)°] Asd® 2= 670 $- 8,73 ke
(95% AZT7E 7.27-10.20 kg), 12709 3 7.95 kg (95%
A= 771 5,33 - 9,25 kg) &2 AR AAbe] A7t dat
6711 % 7.99 kg, 95% 412|771k 6.01-9.92 kg: 12704
57,27 kg, 95% A=T7F5.26 - 9,34 kg)2} 5-2J3t 2jo] 7}
$121ct. Bueno {17 Al-=FAIS= 27,5 kg/m” o1l 4
& Qo R BhE HFE v dAsHA Aldske 2
Atk AR A ESEHE <50 g/day E= 10%)
oF AR AAte] AlFw A3RE 12709 o 2 3to] b
W3k 13HE] FARIEAT(F AL 1,577 1)
of meREAlS Algstolct, #4187}, 2A RS
3 A= AR AAte] Hlsl Bt 0,91 kg (95% A=
0.17-1.65 kg) ©] 2 AlEd= 227} A3t

Foster 5118} 22431 527t WHsto] Alyst A]
Sk AR AR AAR] Al aE W astel
o}, Aekpesbe AAF 8 12709 310,87 kg (95% A1
71 9.67-12.10 kg), 24704 % 6,34 kg (95% Al=17t
4,63-8.06 kg), AR AA} 22 1270 F 10,81 kg (95%
AZGL7E 9,28 - 12,40 kg), 2470 3 7.37 kg (95% A=)t
¥ 5.63-9.10 kg)®] AlFo] Fasslo, o=t 1 A Al
O] Fofgt Afoli= qlgith. WEA ot HHsHAS | Ak
Sk AARF AR A B 7)Mo 8 AJ5AQl Al
g a7E Il ol FEAEE Bl 24 AAraY
A 27 A7) e 2 AZFET Dansinger 5
(92 47}A] H|qE AA} &2 T (Atkins diet, Ornish diet,
Weight Watchers diet, Zone diet)] A&7= av1= vjw
i, 152 Alsdw a7 AAF 2209 F577F of
d A @2e-gwek o] okl B skl

Aeteshe AARE 5HH YWhA o & wslA]HkS HIRSh

—_

b2

[-0

iy

0

o] HA FREE BF WL
FeA7} okt 4 Qlrks ek Qgiet et e
]

o QPYAHES AekrstE AApH e HB SfHeIAE

i
fil
-0,
>
o
=
{0 1>

42 tiEtolnEsR|

A= %7] K- 4.81 mmHg, 95% A1Z|77F -5.23 -
~ 4,29 mmHg), ©127] E¢H(-3.10 mmHg, 95% A1=|7L7¢
-3.45- —2.74 mmHg), 35 (- 1.05 mg/dL, 95% Al
2727F - 1,67 —0.44 mg/dL), B3} EM4(-0,21%, 95%
A= ~0.24- -0.18%), &= (-2.24 ulU/mL, 95%
AlZF7E - 2,65~ —1.82ulU/mL), 5732529, 71 mg/dL,
95% AlZTF7E -31.99- —27.44)2] Golet 74 9 vy
&= Zehil(high - density lipoprotein, HDL) S#|2HE
(1,73 mg/dL, 95% AZ|77F 1,44-2.01 mg/dL)e] &
ot Z7ket wo] itk AWE Ak (low — density
lipoprotein, LDL) S AE|E(-0.48 mg/dL, 95% A1=|41%F
~1.53-0.57)2] F-2J3t Hsh= W=7 okt
Aekpala AR A A AALS] AL 917 Q1A o] Tk
BIHE v g Hu 5{20]9] HlEREAof] oJshH, A AW AAL
ol B AJekralE AAkoll A /g A (- 14.0 mg/dL,
95% AZPF -19.4- -8.7 mg/dL) o ZA #A4a
Stal HDL Z#|28|5(3.3 mg/dL, 95% Al#57F 1.9~
4.7 mg/dL)}& o A S7FsI3iH, olof ¥kl LDL F# &
Bl=(3.3 mg/dL, 95% A1=+%F 1.0-6.4 mg/dL)2] F4
= AgrakE AAREolA] B Agkomn ]9 thE thAt ¢
K571 FY, oley] B, 5 9, ded) §st
O] folgt Afoli= Gt 7ol WA A okt Aekdla
AAte] Ao gt AukE BIeE RS AR
oA AekrslE AA7} LDL S AHES S7H71A] &
WOl Bk, AetpalE A ZSA A3 &
7Ve FHehe A9t wobk A AH Sk Qg
LDL S| 28l S7toll thaf &3] Hefeich 2=iu, 3t
A2 FMASE Ze)a Aol & &aL 2Wstk LDLO] of
9 33 J% LDLE 2 ST B2, Avpahs 4]
ARZF A @S 1ol WA= 9% B7Fe wiofl= LDL

WA F71E A aLshoF 21l

XEtr2lE AALe] 2

AR5 Al A% B 27 HAgoR

fr



o5, oY%, FF, 9=, 249, 7, i, A 7o
7, T, B, RN 37 ARAM, nos

w2 AES] WA Y, A4, AR A3t #
o] ik, AekpdhaE A 27] FARE-S tiFE UAA o]
] HEA A2 2 A 7, B dIAIEECIA A

F3ha AN Aleawr 9 AEAR AEE AFEAIA A
7t QA WEEY, AveshE A A E s
I} A2F G o] ojghat Aol ulx|= A7 A1 FaFl
el o4 Ekel A2S e 4= jlok

Wycherley “5{231 4999 IAIF A& tho & A
ks, LRSI AL kRShE, AR AAE
12709 & 3 WA 7)) vl 2akE vjastel

o}, A dFuiego] AR AARE(-0.3+0.6%)
ol A= ﬁ‘ﬂ} iur, AesHaE AARE(-2.1+0.6%)
oA Fosil Taskant Aeksm dRuifEge &

s lﬂﬂ/‘ﬂa‘i 7158 AR, vl AR Fa3t oS
o1} = sltolct 152 Tt kA Al 7h
4 59 AR vt WAl oA Faebdutks: Aofol
Z|ostackal B sty 184, Nurses' Health Study
(NHS)ol| ZHof3t 82,8028 9 o/4d2 2067F F4]3t 7 2%
Edolk= Agtpdhe, AN, aghil AAE e
At 57 Telo] glom, A thild s Ale/d &
Ao g AFeHH s Ast o] 3|8 Aadhke A
o2 VEpgTH24],

Noto {25 AgralE AAL Hps ARESto] Agt
F3kE AR ARl Bl A= A7 G3S B 49
O] AFEAT(E diIA} 272,216%)5 F33H vERRA] 2
s Husigley, AepskE AAR A9 w2 AFE
A A AR - IR E 1,31, 95% AlET
1.07-1.59)0] F-2J5A| Z7F8ktt. NHS2} Health Pro—
fessionals’ Follow—up Study (HPFS) Al&S o]-83F Fung
5io6)e] TEEAToIE B £ F4lo) Aesis
AR ) A 9 Qro.z elak ApElel Tl Qs
A2 84 FAl0] AEkeShE AR A Al U

o

.
AHO R QT AYSIY B0} BRlo] Y= AoR

ala o
m% _rﬁ

Cho YG - Kang JH - Low-carbohydrate diets

Urefuh, A S E o] gl SAlof whe AgkeshE AA)
7k Apgol vl A= Gl Zel7t $AS1ek Nakamura 5{27]
2 NIPPON DATAS0 A&S o]-gsto] Bpabs 43 vl

o] & YoM o] AgkplE AAF ARl A=
FE 7R A EAT AuE 2 Iasiglth o2 o
o= Aol A-Ante g AgkpalE AAL H
7} S7FE AA AP E A EERte 7 QIR AFE9IH
o] sk, o] 59] AFANE AT tofl= A+ o]
Ao} ks A3 Ble 1UM 302 Uedls o, o
ke AH vige] 7P W 59 gheshE gFule WY
(EA 17.3-53.5%, 9143 18.8—51.6%)F A= HZ3sH ou]
O] Aetpdla AA 7] (@ 3hE <26%)00 IRIA] 8 A
=g il ARt gadhE AR HlEo] AAA 2
2 i Eths S dstejoR gt ARtoiiEe 54
= AU EH AeRSHE AAF M7 2 oA SollA B

MR e w3, A, A, oliR, 7], el
Q21 e, ASlAAA S0l o ek, oleid A

Gt A R AHEE 1.03, 95% ﬂﬂ%ﬁ
0.91-1.16)9] freJ5t zto]7h gl A+t 2|zt AgHo]
whe} 91 e Axte]] Zfol7t QISITt, el AlgE
T2 3 A EE 1.12(95% A1=77E 1.04-1.20)
2l WhH, ofaJoto A A|H ATES] W A= E
0.80(95% Al1=T7E 0,70-0.90)01 01, FrAdofl A 2] gt
18 = 1.24(95% 4124171 1,12 -1.36)Q1 ¥HH, o4
o A] e AR == 0.79(95% A= 0,74 -0.87)

o]Qltt, NHS®} HPFS At=E o83t A0 ENT ANES
AR, 2 ol o] F9] SAlof whel AgkskE 4]
AZF A28 Gics] B 93 o|| n)x|= gkl xJo]7) Q1%
I, 5248 oA T4 AudhE Arks 3o A23
Sty WY 91 SRt wRlo] lglou, AEAd 24 5

MEslE AN 43



J Korean Med Assoc 2017 January; 60(1):40-46

Ao) ARtatE ARN: ol4e) Al2al g B 91 7

Aeste A 1 2
O WY AR Aot A 2L 4% o)y

3;17}7} glom o9} sl HZx| AL vt

_L4
LFJ
N
ol

X
i3
ot
s
=)
s
>,
o
rE

1o
Y
A
of

ole] A& 9
IS mrkd o7 TN, ARshE AAe] A7)
&*OJ QPAgel HisiAl= ob2] a2 U™ = gl

2J0] gk ARA WO HeohE A1 )
3} ofst] el ufe} Apststel vk %

A
% Sl AR gt Qlovt, 715el eraAel thk o)

rO
T
g

uhFle] A4S gfet Ao R W)= 01%@
njtoje] A AE= =54 o digelAl dEERE
2 Aot kol AekratE AjAte] muluhg st
of AWt Aeksha AAE el fsit Hls A=
22} AR5EtE A AlEsb 3 4 gick LDL B2
g 20| AS3) QAL Al7)50] AslE| 0] Qi AFRFEL A
ERRalE AAP} A7l Ego] E7|H 0358 e &

712 4 qlom], aviolt AT BRI R
S it Bk AR A AR A9l A
A 913l that Ak Bashele), ARt ANE
A7) sk ik SRk AREHE AL Aol
AGIA, TEhE M ol A Autafo sHeA,
ofota] ghAl7k Wask ol ol gk 2stet ule) 4]

i

stofof heh31],
Aeapsha AARY] a7 BHestA ZxREE drkel
52 HE H@pdhEo] Uitk ofu|2 g !
ek, 2 gshEo] A7kl niR)e Y vrstE F
%01] ueh o2}, JFart B3 A eestEeld M7t
& AltE|ojof SEAIRE, Aol f7F WAL, GAGTE

Hl?ﬂ‘:' A, e, ASF7E %?1} L¢' = AFle W8

—

44 cistolMEslx|

S AT EH, A s AR AEo R AFekH 4l
gkt A28 Piergel o]gk Bl AR YlFo] HAER
Ak, FEA AEoR HFIeHH o] 288 k=l
[24,26,29,30). A7sHAl A3k AAE A5k sl
A ARSI 7hesat T2 FEA AFEOE AEA
A28 T AT A S A Fsh= o] -

QPdataL avkA Rl Al A5 Slsiile 7149l
A B-g 7t uig- FasteH9), BTk AXR] R o] A we-S

= l-:.o]7] ‘r‘l H/\ g}ﬂ Z% _}{E\-" /v]go L OM
A ol mefeofof stk SHRele] TatE 43 g
H2 o 63 el B2 i, A M
2 51 130 g ol (RG] 26% o) ARtk 92
ulo] ARHEHE AXE B Aol 7)Mo A1
SH= e ANFAOR 47 gheh. AekatE Aate] snje}
QPAel that AT S ECTE e Aale
o s 21 »r 2 g AYAY Bk 413
O QUL YAROT T40tE 43 Hlgo] A
S A gl olgtl oA FE B mEEg
T ATGo] WEEIGIH27, 3], MYl AT ATt}
2] SHRBHE I 0] AR OR e Ui oleld] A
A A o ASarasko R Qg ATt A2 e A
Sfo] e a:c »}E} o RS sl s
2

o
ol

O

ok
1o

SHOLE 7|2 XESIE AL TX[EE AL H]ZE HISZA;
OrtA

ORCID
Young-Gyu Cho, http://orcid.org/0000-0003-1017-8884
Jae-Heon Kang, http://orcid.org/0000-0002-56209-0824



REFERENCES

1.Committee of Clinical Practice Guidelines, Korean Society for
the Study of Obesity. 2014 Clinical practice guidelines for obe-
sity. Seoul: Cheongun; 2014.

2.Korean Society for the Study of Obesity. Clinical obesity. 3rd
ed. Seoul: Korea Medical Book Publishing Company; 2008.

3.Executive summary of the clinical guidelines on the identifica-
tion, evaluation, and treatment of overweight and obesity in
adults. Arch Intern Med 1998;158:1855-1867.

4.Heini AF, Weinsier RL. Divergent trends in obesity and fat
intake patterns: the American paradox. Am ] Med 1997;102:
259-264.

5.Willett WC, Leibel RL. Dietary fat is not a major determinant
of body fat. Am J Med 2002;113 Suppl 9B:47S-59S.

6.Gross LS, Li L, Ford ES, Liu S. Increased consumption of
refined carbohydrates and the epidemic of type 2 diabetes
in the United States: an ecologic assessment. Am J Clin Nutr
2004;79:774-779.

7.Kim SJ, Park HS. Relationship between dietary carbohydrate
and body weight. Korean ] Obes 2003;12:235-244.

8.Johnston BC, Kanters S, Bandayrel K, Wu P, Naji E Siemie-
niuk RA, Ball GD, Busse JW, Thorlund K, Guyatt G, Jansen JP,
Mills E]. Comparison of weight loss among named diet pro-
grams in overweight and obese adults: a meta-analysis. JAMA
2014;312:923-933.

9.Dansinger ML, Gleason JA, Griffith JL, Selker HP, Schaefer
EJ. Comparison of the Atkins, Ornish, Weight Watchers, and
Zone diets for weight loss and heart disease risk reduction: a
randomized trial. JAMA 2005;293:43-53.

10.Jensen MD, Ryan DH, Apovian CM, Ard JD, Comuzzie AG,
Donato KA, Hu FB, Hubbard VS, Jakicic JM, Kushner RE
Loria CM, Millen BE, Nonas CA, Pi-Sunyer FX, Stevens ],
Stevens V], Wadden TA, Wolfe BM, Yanovski SZ, Jordan HS,
Kendall KA, Lux L], Mentor-Marcel R, Morgan LC, Trisolini
MG, Wnek ], Anderson JL, Halperin JL, Albert NM, Bozkurt
B, Brindis RG, Curtis LH, DeMets D, Hochman JS, Kovacs
RJ, Ohman EM, Pressler §J, Sellke FW, Shen WK, Smith SC
Jr, Tomaselli GF; American College of Cardiology/American
Heart Association Task Force on Practice Guidelines; Obesity
Society. 2013 AHA/ACC/TOS guideline for the management
of overweight and obesity in adults: a report of the American
College of Cardiology/American Heart Association Task
Force on Practice Guidelines and The Obesity Society.
Circulation 2014;129(25 Suppl 2):S102-S138.

11.Korean Endocrine Society, Korean Diabetes Association,
Korean Society for the Study of Obesity, Korean Nutrition
Society, Korean Society of Lipidology and Atherosclerosis.
Joint statement by five associations of medical and nutrition
professionals on the popularity of the low-carbohydrate, high-
fat diets [Internet]. Seoul: Korean Nutrition Society; 2016
[cited 2016 Nov 17]. Available from: http://www.kns.or.kr/
common/download.asp?file_name=20161026133924022402.
pdf&FileDir=Notice.

12.Feinman RD, Pogozelski WK, Astrup A, Bernstein RK,
Fine EJ, Westman EC, Accurso A, Frassetto L, Gower BA,
McFarlane SI, Nielsen JV, Krarup T, Saslow L, Roth KS,

Cho YG - Kang JH - Low-carbohydrate diets

Vernon MC, Volek JS, Wilshire GB, Dahlqvist A, Sundberg R,
Childers A, Morrison K, Manninen AH, Dashti HM, Wood
RJ, Wortman ], Worm N. Dietary carbohydrate restriction as
the first approach in diabetes management: critical review and
evidence base. Nutrition 2015;31:1-13.

13.Adam-Perrot A, Clifton P, Brouns E Low-carbohydrate diets:
nutritional and physiological aspects. Obes Rev 2006;7:49-58.

14.Malik VS, Hu FB. Popular weight-loss diets: from evidence to
practice. Nat Clin Pract Cardiovasc Med 2007;4:34-41.

15.Kim EM, Lee JH. Dietary protein and obesity. Korean ] Obes
2008;17:101-109.

16.Halton TL, Hu FB. The effects of high protein diets on ther-
mogenesis, satiety and weight loss: a critical review. ] Am Coll
Nutr 2004;23:373-385.

17.Bueno NB, de Melo IS, de Oliveira SL, da Rocha Ataide T.
Very-low-carbohydrate ketogenic diet v. low-fat diet for long-
term weight loss: a meta-analysis of randomised controlled
trials. Br ] Nutr 2013;110:1178-1187.

18.Foster GD, Wyatt HR, Hill JO, Makris AP, Rosenbaum DL,
Brill C, Stein RI, Mohammed BS, Miller B, Rader DJ, Zemel
B, Wadden TA, Tenhave T, Newcomb CW, Klein S. Weight
and metabolic outcomes after 2 years on a low-carbohydrate
versus low-fat diet: a randomized trial. Ann Intern Med 2010;
153:147-157.

19.Santos FL, Esteves SS, da Costa Pereira A, Yancy WS Jr, Nunes
JP. Systematic review and meta-analysis of clinical trials of
the effects of low carbohydrate diets on cardiovascular risk
factors. Obes Rev 2012;13:1048-1066.

20.Hu T, Mills KT, Yao L, Demanelis K, Eloustaz M, Yancy WS Jr,
Kelly TN, He ], Bazzano LA. Effects of low-carbohydrate diets
versus low-fat diets on metabolic risk factors: a meta-analysis
of randomized controlled clinical trials. Am ] Epidemiol 2012;
176 Suppl 7:544-S54.

21.Krauss RM, Blanche PJ, Rawlings RS, Fernstrom HS, Williams
PT. Separate effects of reduced carbohydrate intake and
weight loss on atherogenic dyslipidemia. Am J Clin Nutr
2006;83:1025-1031.

22.Crowe TC. Safety of low-carbohydrate diets. Obes Rev 2005;
6:235-245.

23.Wycherley TP, Brinkworth GD, Keogh JB, Noakes M, Buckley
JD, Clifton PM. Long-term effects of weight loss with a very
low carbohydrate and low fat diet on vascular function in
overweight and obese patients. J Intern Med 2010;267:452-
461.

24.Halton TL, Willett WC, Liu S, Manson JE, Albert CM, Re-
xrode K, Hu FB. Low-carbohydrate-diet score and the risk
of coronary heart disease in women. N Engl ] Med 2006;355:
1991-2002.

25.Noto H, Goto A, Tsujimoto T, Noda M. Low-carbohydrate
diets and all-cause mortality: a systematic review and meta-
analysis of observational studies. PLoS One 2013;8:¢55030.

26.Fung TT, van Dam RM, Hankinson SE, Stampfer M, Willett
WC, Hu FB. Low-carbohydrate diets and all-cause and cause-
specific mortality: two cohort studies. Ann Intern Med 2010;
153:289-298.

27.Nakamura Y, Okuda N, Okamura T, Kadota A, Miyagawa
N, Hayakawa T, Kita Y, Fujiyoshi A, Nagai M, Takashima



J Korean Med Assoc 2017 January; 60(1):40-46

N, Ohkubo T, Miura K, Okayama A, Ueshima H; NIPPON 33.Ezaki O. The optimal dietary fat to carbohydrate ratio to pre-
DATA Research Group. Low-carbohydrate diets and cardio- vent obesity in the Japanese population: a review of the epide-
vascular and total mortality in Japanese: a 29-year follow-up miological, physiological and molecular evidence. ] Nutr Sci
of NIPPON DATAS80. Br ] Nutr 2014;112:916-924. Vitaminol (Tokyo) 2011;57:383-393.

28.Noto H, Goto A, Tsujimoto T, Noda M. Long-term low-carbo-
hydrate diets and type 2 diabetes risk: a systematic review

and meta-analysis of observational studies. ] Gen Fam Med
2016;17:60-70.

29.Halton TL, Liu S, Manson JE, Hu FB. Low-carbohydrate-diet
score and risk of type 2 diabetes in women. Am ] Clin Nutr

Peer Reviewers’ Commentary

= HoE= 2 HES Sall 2 0ln7H =AU KE AX
2008;87:339-346. £ = 3 = Sl 2 Olervk =l HEkrsts AM
o| S1lo| Ot Aol st =AM ElA AlAlO| 22
30.de Koning L, Fung TT, Liao X, Chiuve SE, Rimm EB, Willett < =] Sl et S0 KSkwsta MM SR
WC, Spiegelman D, Hu FB. Low-carbohydrate diet scores and 2ol chet Safol| 2ot AFENSSE & H2SIRen, &Y
risk of type 2 diabetes in men. Am J Clin Nutr 2011;93:844- X{0| Z1jO} OFKA] T X|oF SIXIS0]| CHEH XA 2|, Bt
820. FE Aojole] 2 xlole 52 2alLtat RISo| St AL
31.Frigolet ME, Ramos Barragan VE, Tamez Gonzalez M. Low- _ _
sto = = ™ME2 X X5l =]
carbohydrate diets: a matter of love or hate. Ann Nutr Metab SOR MABE |0 2X7t == BSS F Feloilt. =R
2011;58:320-334. 0| ZH2 2l AU HEOIM Ol77t =1 U= KEEIE Al
32.Nanri A, Mizoue T, Kurotani K, Goto A, Oba S, Noda M, Ate] gutet oMoy Chall 2747t & M|zl U= E=2 X7
Sawada N, Tsugane S; Japan Public Health Center-Based 0| E 7oz 7|thE!C}
Prospective Study Group. Low-carbohydrate diet and type 2
diabetes risk in Japanese men and women: the Japan Public o1+ DXl
Health Center-Based Prospective Study. PLoS One 2015;10: [Hal: mEea]

e0118377.

46 UEtelAEsR|



