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Association of Neutrophil-to-Lmphocyte Ratio with Clinicopathological Characteristics and Diet in Patients with
Papillary Thyroid Cancer
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Choi, Eon—Ju‘*, Kang, Shin—Sook”, Chung, Minsung®, Park, Yongsoon"
Department of Food and Nutrition, Hanyang University',
Department of Dietetics and Nutrition Service, Asan Medical Center,
Department of Surgery, College of Medicine, Hanyang University®

Abstract
Papillary thyroid cancer (PTC) is the most common endocrine malignancy. Its occurrence is association with chronic
inflammation. Neutrophil-to-lymphocyte ratio (NLR) has emerged as an easy and simple marker of systemic inflammatory
response. NLR have been reported to be associated with prognostic factors of papillary thyroid cancer but conflicting results
have also been reported, which is controversial. Diet has been suggested to play a role in thyroid cancer, but the association
between the NLR and diet has not been studied. The purpose of this study was to investigate the association between NLR
and previously known prognostic factors of PTC and evaluate the association between NLR and dietary intake of PTC
patients. In this study, total of 401 patients who underwent thyroidectomy for papillary thyroid cancer between March 2011 to
September 2017 Hanyang University Hospital were selected. We collected white blood cell count (WBC), neutrophil and
lymphocyte from blood tests performed within one month preoperatively. In univariable linear regression analysis, NLR were
significantly associated with current consumption of alcohol (B = -0.135, p = 0.011). In addition, dietary intake showed that
protein (B = 0.112, p = 0.025), animal protein (B = 0.103, p = 0.038), niacin (B = 0.132, p = 0.008), magnesium (B = 0.106, p =
0.035), iodine (B = 0.210, p <0.001), selenium (B = 0.101, p = 0.042) and seaweed (B = 0.111, p = 0.027) were significantly
associated with NLR. Multivariable linear regression analysis of adjusted energy intake showed that preoperative NLR was
significantly negative association with current consumption of alcohol (8 = -0.142, p = 0.007) and iodine intake (B = 0.171, p =
0.002) was significantly positive association. However, no association was found between preoperative NLR and the previously
known prognostic factors of PTC. In addition, the risk for lymph node metastasis was positively association with excessive
lodine intake. In conclusion, preoperative NLR did not show association with prognostic factors of papillary thyroid cancer. But
preoperative NLR was negative association with current consumption of alcohol and iodine intake was positive association with
preoperative NLR. In additional, excessive iodine intake was positively associated with negative prognostic factors such as

lymph node metastasis in papillary thyroid cancer.

Key words : Neutrophil-to-lymphocyte ratio, Papillary thyroid cancer, Iodine
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Guan et al. 2009; Takegawa et al. 2000)
WG 459 dFs we Fdstoz  TAMYA

43ty RET/PTC (Rearranged during transfection/Papillary
thyroid cancer), RAS (Rat sarcoma viral oncogene homolog),
AF (v-raf murine sarcoma viral oncogene homolog BI1)%}
& TETAAE FHAANEAA 45 FF ZRa9E 443
]7tHGuarino et al.  2010). 21 FY  HH
)& A 3 (Macrophage), HITPAIE(Mast  cel)9 22 9%
WA Z (Inflammatory-immune  cells)?] &A= oo A3}
Aol JFs mA G o5e Ado]l YrHGuarino et al
2010; Mantovani et al. 2018). H2l HFWE&S i 7HdstA
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el d% s5+-9ZF  H]&(Neutrophil-to-lymphocyte
ratio, NLR)2 4d %57 <(Absolute neutrophil count,
ANC)E A "= $(Absolute lymphocyte count, ALC)E

Use #tolth(Han et al. 2014; Liu et al. 2013; Manatakis et al.
2017). #i Ayelde Y B o5 AR vl TF
a7, v= 7ZAA 88 (American thyroid association, ATA)
A 918 = TNM (Tumor-node-metastasis) %7 5ol &% 4
NLR# #&o] vy HuEJI(Liu et al. 2013, Kim et al
2014; Liu et al. 2015; Gong et al. 2016), W2 ZAAA HF%
ol & Aot AHAATE §ldlthe AFEE BiaEo(Han et al
2014; Kim et al. 2015 Shin et al. 2016) °}A7A= 74
7Y d% Adzet % A NLRY d#dAd dsiMe
w=ke] oA 7} gt

A7 A FEde dF A% $& 4 NLRY
FEAL Y ATELS RuHgoy A FFY 849
d%¥n A & 4 NLR 719 ##4S dotne dATe
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4 =reaed T A374 (2017)
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Eod3E 011d 3¥ 19REH 20179 99 Abold)
sroftjetu g ool AN fEgor A wu A
A &S Alﬁﬂ e 01 FAE AT ez st
W fFFgel old AS(n=10), #AA A Aga
A$-(n=17), B A719 o F4S AP AAY, 45D
A wA A g Hdd Zde 5o FAgorw Agwe
ghatol 79-(n=45), AIvA A7} 500kcal ko] A 5000keal
o]l A¢(n=2), A&7} e A¢n=209 A= At}

495 Subjects
underwent thyroid
surgery

94 were excluded
10 had non-papillary thyroid cancer
17 had diagnosis of benign thyroid diseases
45 had history of other cancer, coronary

» artery diseases, cerebrovascular diseases,
chronic kidney diseases

2 had under-or-over reporting of energy intake
(<500keal or >5,000kcal)

20 had missing data

A

401 enrolled in study

Figure 1. Selection of study participants
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WBC), %%%7(% Neutrophil), %% X% Lymphocyte)=
3 } A= NLR% :ﬁfﬂ T4 oleflo} ZtHLiu et al. 2013).
= Az 57 (ANC) / A" =5(ALC)
i% (AN ) % WEL 4 %EFT /100
Zéu%%_( 0 =% HIF F = %PLT /100

Hjwke WHO (World Health Organization) ofAo} 7|59l
BMI 25kg/m?o]do® Aodtth(World Health Organization.
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eFgHoR il zAdgen, PP zzadd

Can-Pro 40 (Computer aided nutritional analysis program,
Korean nutrition society, Seoul, Korea)& Abgate] Al
gl U AHEE BAsA w3 go= AAFS 1Y
Az Al o8 YFS wonz oA 43 1,000keal &
2o= AAR 2= BEE AtetdthHan et al 2015).

M ub
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3. 34

Ao
i

BoAdFeAM BE AR A B4 SPSS version 21.0
(SPSS Inc, Chicago, IL, USA)E Ap&ste] HA59t
A2 e it (Means)? EFHAH(Standard  deviation) %+

&5 #7letglon, NLR¥ ®ite] AadaAls oty
e M3 A EAM (Univariable  linear  regression)&
TPt GG AR A NLRY tdsad4dS Hole
White blood cell, Neutrophil, LymphocyteZ A 93 p < 0.05¢!

T 52 A& F7} HA s}
U548 8] 9 %4 (Multivariable linear regression) <
éﬂﬂﬂiﬁ

Az} e J%}ﬁl B9er<005i7é A=
# e OXH ﬂﬁ*t

3
2,400ug (374 &Fets].  2015) 01%‘ g SEHAAN=3)E
AQJstel F 36BWY IAE BASNY 205 HFH T
Sor HEd g} 389 F2 ERste] A FFLY dF
Al WA= AWPE B 8 2A~H
3 AEM (Logistic  regression  analysis)S&  F#dtgon
A2 (Odds ratios, ORs)9 95% 413 77HConfidence intervals,

Cls)o.2 AFsat. RE XA A4 #9 +#52 p <
00502 #AZ33}

461%  (n=185), 4‘3%*301
1.97 + 174019}

69'8(17.2%),  /g°l

4802 = 114549

SINEE

AR

182%(n=73)1 4 #ZH AT

ATk

Table 1. Characteristics of patients with papillary thyroid cancer”

Characteristics Cases (n=401)
Sex, n (%)
Male 69 (17.2)
Female 332 (828
Age (years) 4802 + 1145
< 45 years, n (%) 141 (35.2)
> 45 years 260 (64.8)
BMI (kg/m?? 2450 + 3.46
< 25 kg/m? n (%) 241 (60.1)
> 25 kg/m? 160 (39.9)
Smoking, n (%)
Never 331 (825)
Former 46 (11.5)
Current 24 (6.0)
Alcohol drinking, n (%)
Never 191 (47.6)
Former 9% (237)
Current 115 (287)
Thyroiditis, n (%)
Absent 270 (67.3)
Present 131 (327)
Tumor size (cm)” 096 t 073
< 1cm n (% 281 (70.1)
>1cm 120 (9.9
Tumor stage* ', n (%)
Ti 195 (48.6)
T2 13 32
T3 193 (48.1)
Lymph node metastasis®, n (%)
Absent 235 (58.6)
Present 166 (41.4)
TNM Stage®, n (%)
| 247 (61.6)
I 307
Il 128 (31.9)

Holae A4 5
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v 23 (57)
Extrathyroidal extension, n (%)

Absent 216 (539)

Present 185 (46.1)
Multiplicity” , n (%)

Absent 328 (81.8)
Present 73 (182)
White blood cell (x 10°/L) 646 * 2.05
Neutrophil (x 10%/L) 377 £ 183
Lymphocyte (x 10°/L) 212 + 585
Neutrophil-Lymphocyte ratio 197 £ 174

Values are means * standard deviation or numbers of participants (percentage
distribution); ?BMI = Body mass index, Cut off point for obesity > 25kg/m?% Largest
tumor diameter; “T1 = primary tumor < 2 cm, confined to the thyroid gland; T2 =
primary tumor > 2 ¢cm and < 4 cm, confined to the thyroid glad; T3 = primary tumor
> 4 cm, confined to the thyroid gland or any tumor with minimal extrathyroid
extension; “Absent : NO = No lymph node metastases; Present : Nia = metastasis in
level VI (pre-and paratracheal), N1b = metastasis in lymph nodes outside of level VI
including mediastinal lymph nodes; *TNM = primary tumor (T), regional nodes (N) and
metastasis (M); "Absent : one thyroid lesion , Present : two or more thyroid lesions

of\

NLR (Neutrophil-to-lymphocyte ratio) Al HES-
Uehll=  AE([Liu et al 2013, Han et al 20142
A EY(Gomez et al. 2008), AAY(Ohno et al 2010),
T (Chen et al. 2015), H(Shimizu et al. 2015) & ¥

4 59 dFo AABATF LA ok
A=A Alo] E 7}l (Pro-inflammatory cytokine) ¢!
TSI ARIZA-a(Tumor necrosis factor-a, TNF-0)& ZF5FTE
G4 3 A ﬁﬂr‘JM/‘ﬂJ XA 2H(Vascular  endothelial growth
factor, VEGF)Z ¥3H|&tH(Kusumanto et al. 2003). NLRo]
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A AATB = -0135 p = 0011) Fole Fof i
HolFooh 2 AAASA AEE = -0067, p = 0.178)
tol(B = 0082, p = 0102)+ NLR# A< FadA7}
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Table 2.
neutrophil-to-lymphocyte ratio (NLR) and characteristics in patients with papillary
thyroid  cancer

Univariable linear regression analysis  between preoperative

preoperative NLR”

B? p-value

Sex
Male (Ref)®
Female -0.067 0.178
Age (years)

< 45 years (Ref)

> 45 years -0.082 0.102
BMI (kg/m?)*

< 25 kg/m? (Ref)

> 25 kg/m? 0.016 0.746
Smoking

Never (Ref)

Former 0.015 0.760

Current 0.016 0.750
Alcohol drinking

Never (Ref)

Former -0.100 0.060

Current -0.135 0.011
Thyroiditis

Absent (Ref)

Present -0.046 0.355
Tumor size (cm)®”

< 1cm (Ref)

>1cm -0.018 0.722
Tumor stage®

T (Ref)

T2 -0.098 0.053

T3 -0.068 0.181
Lymph node metastasis”

Absent (Ref)

Present 0.025 0614
TNM Stage?

I (Ref)

Il -0.076 0.129

1] -0.043 0.400

vV -0.010 0.848

Extrathyroidal extension
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Absent (Ref) Table 3. Univariable linear regression analysis between preoperative
Present -0.038 0445 neutrophil-to-lymphocyte ratio (NLR) and both daily intake of nutrients
Multiplicity®” and foods in patients with papillary thyroid cancer
Absent (Ref) preoperative NLR"
Present 0.018 0.721 B? p-value
"These variable was introduced as log transform; “Standardized regression coefficient; Nutrients
9Ref) = reference category; “BMI = Body mass index, Cut off point for obesity >
25kg/m? Largest tumor diameter; ®T1 = primary tumor < 2 cm, confined to the Energy (kcal) 0.060 0229
thyroid gland; T2 = primary tumor > 2 cm and < 4 cm, confined to the thyroid glad; Carbohydrate (g) 0.003 0959
T3 = primary tumor >4 cm, confined to the thyroid gland or any tumor with minimal Lioid (9 0079 0116
extrathyroid extension; "Absent : NO = No lymph node metastases; Present : Nia = pa g ’ '
metastasis in level VI (pre-and paratracheal), N1b = metastasis in lymph nodes outside Protein (g) 0.112 0.024
of level VI including mediastinal lymph nodes; ®TNM = primary tumor (T), regional Vegetable protein (g) 0.049 0333
nodes (N) and metastasis (M); “Absent : one thyroid lesion , Present : two or more Animal n 0,103 0058
thyroid lesions nimal protein (g ' ’
Vitamin A (ug RAE) 0.016 0.751
A HH FEPAA $% A NLRe dF QA 7 feno 1 o e
AL oFoli Liy S| ol o] A DAL Bl & Beta-carotene (ug) 0.017 0.735
U O o = r ¥4
A S dohd L 59 AA Fell A1 NLR Vitamin D (ug) 0025 0616
grol =&545 ¢ A7 A3 ATA  (American  thyroid Vitamin E (mg a-TE) 0.047 0350
association)®] A 9wt =9ty B ustg 1(Liu et al Vitamin K (ug) 0.020 0690
2013), Gong 59 AFoA = 4HA o)A A BN G4 Vitamin C (mg) 0.021 0677
- Vitamin B1 (mg) 0.041 0415
A NLR Fo] =&42 299 oA AxZ dlgss
L Viamin B2 (mg) 0072 0.15f
AJCC/UICC (American joint committee on cancer/Union for Niacin (g NE 013 0008
international cancer control)® TNM H7|9 %o A##A 7} Vitamin B6 (mg) -0.009 0.851
ATk 218 $tHGong et al. 2016). o|¢t= HHAZ Shin 59 Folate (g DFE) 0.079 0.117
?j?‘oﬂ /\15 Q%’ﬂ _(r:r_T__o], ?_]-Z]—Oﬂ }\1 e A NLRJ_"} Vitamin B12 (ug) 0.061 0.225
Pantothenic acid (mg) 0.077 0.125
FHAEES dAAA 1(Shi . 201 52
JEe2 A7 9122 (Shin ‘et al. 2016), Han % Biin (1) 0017 .
AFIAE 7ze] 27 AL dF AAEH ABWAZE i g wos s
Holx ¢Stth(Han et al. 2014). WebM 4% A NLRI} 744 Vegetable calcium (mg) 0.038 0452
S50 o B Alolo] BHAE ABBAI} oA dEA A ok} Animal calcium (mg) -0.048 0.334
2 o4 2% A NLRH ZAH §%9 d% olx 7k Phosphorus (mg) 0.064 0.201
N = A3 Ho i | ol Sodium (mg) 0.073 0.142
337 = Al 31 S 5l [¢] °o=
CRigigdE AR on Ade A3t o], BMI % 9 Chlorine (mg) -0012 0.808
7], TNM W71, 7 9 AW, oy, JZd wdojoA Potassium (mg) 0.047 0.350
EAR R AAAAE Ho|x &gt o= M3 A FAlst Magnesium (mg) 0.106 0035
A7k UghthHan et al 2014; Shin et al 2016, Kim et al. ron 0046 0353
. — _ Vegetable iron (mg) 0.010 0.844
2015). Ay AFdAME A F579 49 NLR cut-off T
. Animal iron (mg) 0.078 0.118
levelol O]_Z‘]l J’-\L-%Q' F"]X] %}-O]' NLRQ’] 7]'% %}]\—g o‘i?-x}-gq Zinc (mg) 0,093 0.064
sy g A ARE EglE AAstd o 9] AolE Wi Copper (ug) 0035 0489
Aatdel. 28y 2 dtdMe NLRO A% @ % lodine (ug) 0210 <0.001
ARe vla sl NLRO) 44 713 we v dap  _Sewnl s e
Foods
& £ 9= Moo A A 1 o
= T 3 3 AT AR (Shln et al 2016)= RS— 0w 0991
Hrgetgivhs FolA ovzh gota & 4 gl Potatoes (g 0016 0746
Sweets (g) 0.007 0.887
3. NLRZ} Q%4 AZEHZ o Anu Logumes (g 0011 0830
Nuts and Seed oil (g) 0.003 0.953
b 8] 7] A o o= Vegetables (g) 0.019 0.699
cha= A E 3] 7 A (Univariable linear regression)s  AR-&3}od Mushrooms (@) 0045 0365
NLR#} g4, AF7Y AHAFS vlwg 2= Table 39 Fruits (g) 0028 0571

[¢]
AT GEFrAE ENAP = 0112, p = 0024), T=7

A 7 Bl F SFT-PxT & A 54 2 Aoy

=\
Ao,
e
i
oXx,
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Meat (g) 0.037 0.466
Eggs (@) 0012 0811
Fish and seafood (g) 0.089 0.074
Seaweed (g) 0.111 0.027
Dairy products (g) -0.069 0.167
Qils (g) 0.008 0877
Beverage (g) 0018 0.715
Seasonings (g) -0.045 0.368

"These variable was introduced as log transform; Standardized regression
coefficient

o) 21([3 = 0103, p = 0.038), Helebal(B = 0.132, p = 0.008),
o l4(B = 0.106, p = 0.035), LLE(B = 0210, p < 0.001),
@aﬂﬁ(ﬁ = 0.101, p = 0.042)°] NLRell oJ3t %o AaaA=
FAa, AEFAAE F2FEB = 0111, p = 00207}
ogh o FAAAE Bol FUh 1y o] o] LA
ETS NLRY 574302 #93 Aol ¢lgich

o
2

_12 o

4 NLRz} M&&2 3 Aol M&Z 7o ozt

HAE9 NLR#% A&, Aol AT o] dudAs
e A= Table 40 A A 3} T
o218 3) A B4 (Univariable linear regression)S $83te] p <
00662  v& AR Hd  dyAE  BRAY F

U413 8] 7] 24 (Multivariable linear regression)s =33+
Q= AAHB = 0171, p = 00022 NLR 7o) st %o
SRS epfglen, da&e] dA AAH(B = 0142 p =
o 5o FARAE JERIL

7€ 4 NLRY| d#aAs $43 23 g9
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Table 4. Multivariable linear regression analysis for the association
between characteristics, nutrients, food and preoperative neutrophil-to-
lymphocyte ratio (NLR) in patients with papillary thyroid cancer

preoperative NLR"

B p-value

Alcohol drinking

Never (Ref)®

Former -0.098 0.063

Current -0.142 0.007
Protein (g) 0.058 0.729

Animal protein (g) 0.035 0.771
Niacin (mg NE) 0.068 0.358
Magnesium (mg) 0.050 0.374
lodine (ug) 0.171 0.002
Selenium (ug) 0014 0.858
Seaweed (g) 0.040 0.450

8 s=rAetaletad 1 2374 (2017)

"These variable was introduced as log transform; ?Standardized regression
coefficient was adjusted for energy intake; * (Ref) = reference category

£ Uitk Rossing 59 4 fFgs g
AHES Yoz Ade -tz AT w2y L8
A AT FEA fEG dEe Aol felsH
#2385 LOR = 07, %% A=F3F 05 - 10), Meinhold 9]
ITE dAFo wEw gFd 27 ojate] dmLs REL!
o W SFEESs vue W e 28 o)e da:es
AAE oA e W] ¥l fefstA #adria

ﬂé}oﬂ‘i‘rRR = 057, 9% /\lﬂ?z} 036 - 089, p =

2001) %Li% TEYTE  TSH

hormone, TRH)ol st A 1}3
Lo

ii%(TSH—releasmg
TEZE(TSH) g9

i, AgeEe HeteAld gds wE 4 gue A9
ATAIE AAHZoeller et al. 1996). A& A7 2 2 Af
ANE vgos g F54 sy d3s AH7E o3
BEAAQ dde vAA &S Aoy A2 A& & Yo &FF
WA FFd Ao Hde 3 HHFS FHHe
HAEgA A7 4o Ao AlgHY

WA 7S A5 994 9 AF HF Al ¢
A NLR¥ d#3AE 2% 23 gox=9 fod 49
ABHRAB = 0171, p = 00025 YeERARIh 225 A
22X A AEolW Thyroxine (T4)¥% Triiodothyronine
(T3)& A stH(Aghwan et al. 2013). 74N ZEEL
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Table 5. Association between the risk of prognostic factors in papillary thyroid cancer according to tertiles of iodine intake by logistic regression analysis

Tertiles of iodine intake (per 1,000 keal)”

P for trend?

T1 (n=131) T2 (n=132) T3 (n=132)

Age > 45 years

No of patients, n (%) 88 (67.2) 84 (63.6) 87 (65.9)

Crude OR (95% CI) 1 0.855 (0.51-1.42) 0.945 (0.57-1.58) 0972

Adjusted OR (95% CI)? 1 0.833 (0.50-1.40) 0.923 (0.55-1.55) 0.764
BMI* ) > 25 kg/m?

No of patients, n (%) 62 (47.3) 50 (37.9) 47 (35.6)

Crude OR (95% ClI) 1 0.679 (0.42-1.11) 0.615 (0.38-1.01) 0.053

Adjusted OR (95% Cl) 1 0.686 (0.42-1.13) 0.621 (0.38-1.02) 0.061
Thyroiditis

No of patients, n (%) 38 (29.0) 41 (31.1) 51 (386)

Crude OR (95% ClI) 1 1.103 (0.65-1.87) 1.541 (0.92-2.58) 0.097

Adjusted OR (95% Cl) 1 1.081 (0.63-1.84) 1525 (0.90-2.57) 0.110
Advanced tumor stage®

No of patients, n (%) 67 (51.1) 58 (439 65 (49.2)

Crude OR (95% ClI) 1 0.749 (0.46-1.22) 0.927 (0.57-1.50) 0.759

Adjusted OR (95% Cl) 1 0.752 (0.46-1.22) 0931 (0.57-1.51) 0.774
Lymph node metastasis

No of patients, n (%) 49 (37.4) 49 (37.1) 66 (50.0)

Crude OR (95% ClI) 1 0.962 (0.60-1.63) 1673 (1.02-2.74) 0.039

Adjusted OR (95% Cl) 1 1.013 (0.61-1.69) 1.747 (1.06-2.88)+ 0.028
Advanced TNM Stage®

No of patients, n (%) 50 (38.2) 45 (34.1) 55 (41.7)

Crude OR (95% ClI) 1 0.838 (0.51-1.39) 1.157 (0.71-1.90) 0.557

Adjusted OR (95% Cl) 1 0.842 (0.51-1.39) 1.163 (0.71-1.91) 0.544
Extrathyroidal extension

No of patients, n (%) 64 (489) 56 (42.4) 62 (47.0)

Crude OR (95% ClI) 1 0.771 (0.47-1.26) 0.927 (0.57-1.50) 0.761

Adjusted OR (95% Cl) 1 0.775 (0.48-1.27) 0932 (0.57-1.51) 0.777
Multiplicity”

No of patients, n (%) 23 (17.6) 22 (16.7) 28 (212)

Crude OR (95% ClI) 1 0.939 (0.49-1.79) 1.264 (0.68-2.34) 0.445

Adjusted OR (95% Cl) 1 0.940 (0.50-1.79) 1.265 (0.69-2.34) 0.443

*P <0.05 compared to the first tertiles by logistic regression analysis

"Subjects were divided into tertiles of iodine intake per 1,000 kcal; 2Estimates of P values for a linear trend were based on linear scores derived from the medians of tertiles

for intake of iodine; ORs were adjusted for sex; “BMI = Body mass index, Cut off point for obesity > 25kg/m?

T3 = primary tumor >4 cm, confined to the thyroid gland or

any tumor with minimal extrathyroid extension; ®TNM = primary tumor (T), regional nodes (N) and metastasis (M); "Absent : one thyroid lesion , Present : two or more thyroid

lesions

8o AA Fod B A F7Y dF 949 JPEE
4% A= Table 591 AAEHTE o)Fd  ZA~E
3] AEM (Logistic regression analysis)S F33 43 Q99c
B 3ol 3AR4E YA dolo YR} fofow
Z7FFATHOR = 1673, 9% A&7 1.02 - 274, P for trend

= 0039). ¥ BAT ol HEZA HolodN TUF IS
(OR = 1747, 9%5% A7+ 1.06 - 288 P for trend

vk 454 o4, BMI > 25 kg/m?*¢l H|%H A4
T4 A 9, TNM H”H Ay A w9 A,
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AT eSS Hd o= AHF gl ‘a“ 163ug, 4
2A0pg o2 U 4919 19 205 A 1
Korean Nutrition Society. 2015) 8.t} =4 A&t ATk
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STHEEE &L I/RIAY BAMeR foR Aolw
gtk Aod 2ex @%M Aol = WA A7

sarcoma viral oncogene homolog B1)
(Mitogen-activated protein kinases)” <]
B8 GAY FERY AP A7 Aels}
oA ARAAZE ArHGuan et al 2009). o] AT
ARAY B AFlAE FUA A=A #

T

B ot}

v. 28

2 odde A /59 @48 ddeZ £ d NLR¥Y
7180 47 A FESe dF <xiete] #EAI JUda



FA AT

A 374 pp.3-12 (2017)

1

ko]
o

oz Amdd. g

Al

K

ol
5

]

aA ol

A Z(lodine urine excretion)<

8 2ok v

5

At

=

=

NEo R 3 a4

IAES A3

%l
AT gz 99715, YelaA wan

1958 20179 9¢  Afolq

3¢

2011

ol

N

=1
=

= 40178 At

=13
=]

/g—

gt ey
9 42 o A 2%

s

e A7 9

L

T

ATA

&

b s

AR

S

o] -3l oF
AHEs Adz st w7

43

Ab

[e)

=
foxE AYgo

A7F sl

\xu

1

9
(Univariable linear regression)

S|
=

A
B, hojop, i

=
1y
AA

dH= &
R

A3} Ao NLRI} ¢
A

NLR3} AA7
Tt} ul 2

el

e
=

®a

o,

NLRo]

15

EE5(2016). 77tS5EAY Ad R 1A (2014

=

Aot

=
K

p

AE Bof FT 22 o] 99

(2012).

701—

Ny

regression) <

linear

3] %A1 (Multivariable

to] NLR} 42

and

Preoperative

thyroid  hormones

(2008).

neutrophil-to-lymphocyte ratio as a prognostic predictor

WEn 9 3tets A, 12(1),

1

ol
h

o
serum
KR

curative resection for hepatocellular carcinoma.

iodine and selenium supplemented diets. Asian-Australas
Prasad

J Anim Sci, 26(11), 1577-1582.
Bonita RE, Rose NR, Rasooly L, Caturegli P, Burek CL. (2003).

Kinetics of mononuclear cell infiltration and cytokine
expression in iodine-induced thyroiditis in the NOD-H2h4

mouse. Exp Mol Pathol, 74(1), 1-12.
Chen ], Deng Q, Pan Y, He B, Ying H, Sun H, Liu X, Wang S.

(2015). Prognostic value of neutrophil-to-lymphocyte ratio

glutathione peroxidase status in kacang goats fed inorganic
in breast cancer. FEBS Open Bio, 5, 502-507.
Dean DS, Hay ID. (2000). Prognostic indicators in differentiated

thyroid carcinoma. Cancer Control, 7(3), 229-239.
Gomez D, Farid S, Malik HZ, Young AL, Toogood GJ, Lodge

Blood haematology,
World J Surg, 32(8), 1757-1762.

16-20.
@3t
after

Aghwan ZA, Sazili AQ, Alimon AR, Goh YM, Hilmi M. (2013).
JP,

A=4

o=
49
go®

al

A

0]
ol

g}
=

& ofo}

o

o] dxF 65.6%,

Ry
=

Al
Y

L

HArk v 454 o] BMI >

o}

bl Wy A7 A

AHEH NLR

"

&

hod

gt g st A7 (2017)

9 go= A 719

89c

]

R

43

723}
Ao A
10

=
AAF 180%, o}F 48% w02 B9 ok Han et al. 2015)

A=k

ANLRY A 2 A 59 AA o3

LFERL 2L

}



#3ALH AT
A37¢E pp.3-12 (2017)

Gong WJ, Yang SJ, Yang XM, Guo F. (2016). Blood
preoperative neutrophil-to-lymphocyte ratio is correlated
with TNM stage in patients with papillary thyroid cancer.
Clinics, 71(6), 311-314.

Guan HX, Ji MJ, Bao R, Yu HY, Wang YG, Hou P, Zhang Y,
Shan ZY, Teng WP, Xing MZ. (2009). Association of high
iodine intake with the T1799A BRAF mutation in papillary
thyroid cancer. J Clin Endocr Metab, 94(5), 1612-1617.

Guarino V, Castellone MD, Avilla E, Melillo RM. (2010).
Thyroid cancer and inflammation. Mo/ Cell Endocrinol,
321(1), 94-102.

Han MR, Ju DL, Park Y], Paik HY, Song Y. (2015). An iodine
database for common Korean foods and the association
between iodine intake and thyroid disease in Korean adults.
Int J Thyroidol. 8(2), 170-182.

Han SW, Kang SY, Kim SK, Youn HJ, Jung SH. (2014).
Clinical significance of blood neutrophil-to-lymphocyte ratio
in patients with papillary thyroid carcinoma. Korean J
Endocr Surg, 14(4), 184-189.

Harach HR, Escalante DA, Day ES. (2002). Thyroid cancer and
thyroiditis in Salta, Argentina: a 40-yr study in relation to
iodine prophylaxis. Endocr Pathol, 13(3), 175-181.

Kim EH, Choi TI, Park YK. (2012). Dietary iodine intake and
the association with subclinical thyroid dysfunction in male
workers. Korean J Nutr, 45(3), 218-228

Kim JY, Park T, Jeong SH, Jeong CY, Ju YT, Lee Y], Hong
SC, Ha WS, Choi SK, Jung EJ. (2014).

importance of baseline neutrophil to lymphocyte ratio in

Prognostic

patients with advanced papillary thyroid carcinomas.
Endocrine, 46(3), 526-531.

Kim SM, Kim EH, Kim BH, Kim JH, Park SB, Nam Y], Ahn
KH, Oh MY, Kim W], Jeon YK, Kim SS, Kim YK, Kim IJ.
(2015).
neutrophil-to-lymphocyte

Association of the preoperative

count ratio and
platelet-to-lymphocyte count ratio with clinicopathological
characteristics in patients with papillary thyroid cancer.
Endocrinol Metab, 30(4), 494-501.

Knudsen N, Biilow I, Laurberg P, Perrild H, Ovesen L,
Jorgensen T. (2001). Alcohol consumption is associated with
reduced prevalence of goitre and solitary thyroid nodules.
Clin Endocrinol, 55(1), 41-46.

Kusumanto YH, Dam WA, Hospers GA, Meijer C, Mulder NH.
(2003). Platelets

and granulocytes, in particular the

ZEAR X

A FEg dAdAM 23

neutrophils, form important compartments for circulating
vascular endothelial growth factor. Angiogenesis, 6(4),
283-281.

Liu CL, Lee JJ, Liu TP, Chang YC, Hsu YC, Cheng SP. (2013).
Blood neutrophil-to-lymphocyte ratio correlates with tumor
size in patients with differentiated thyroid cancer. J Surg
Oncol, 107(5), 493-491.

Liu J, Du J, Fan J, Liu K, Zhang B, Wang S, Wang W, Wang
Z, Cal Y, Li C, Yu T, Zhu G, Chen ], Li C. (2015). The
neutrophil-to-lymphocyte ratio correlates with age in
patients with papillary thyroid ORL ]
Otorhinolaryngol Relat Spec, 77(2), 109-116.

Luo YQ, Kawashima A, Ishido Y, Yoshihara A, Oda K, Hiroi
N, Ito T, Ishii N, Suzuki K. (2014). Iodine excess as an
environmental risk factor for autoimmune thyroid disease.
Int J Mol Sci, 15(7), 12895-12912.

Manatakis DK, Tseleni-Balafouta S, Balalis D, Soulou VN,
Korkolis DP, Sakorafas GH, Plataniotis G, Gontikakis E.
(2017). Association of Baseline neutrophil-to-lymphocyte

carcinoma.

ratio with clinicopathological characteristics of papillary
thyroid carcinoma. Int J Endocrinol, 1-7.

Mantovani A, Allavena P, Sica A, Balkwill F. (2008).
Cancer-related inflammation. Nature, 454(7203), 436-444.

Meinhold CL, Park Y, Stolzenberg-Solomon RZ, Hollenbeck
AR, Schatzkin A, de Gonzalez AB. (2009). Alcohol intake
and risk of thyroid cancer in the NIH-AARP Diet and
Health Study. Brit J Cancer, 101(9), 1630-1634.

Motomura T, Shirabe K, Mano Y, Muto J, Toshima T,
Umemoto Y, Fukuhara T, Uchiyama H, Ikegami T,

Yoshizumi T, Soejima Y, Machara Y. (2013).
Neutrophil-lymphocyte  ratio  reflects  hepatocellular
carcinoma recurrence after liver transplantation via

inflammatory microenvironment. J Hepatol, 58(1), 58-64.

Ohno Y, Nakashima J, Ohori M, Hatano T, Tachibana M.
(2010). Pretreatment neutrophil-to-lymphocyte ratio as an
independent predictor of recurrence in patients with
nonmetastatic renal cell carcinoma. J Urol 184(3),
873-878.

Pellegriti G, Scollo C, Lumera G, Regalbuto C, Vigneri R,
Belfiore A. (2004).
papillary thyroid cancers smaller than 1.5 ¢cm in diameter:
study of 299 cases. J Clin Endocr Metab, 89(8),

3713-3720.

Clinical behavior and outcome of

SET-RET A& sy 54 4 Aol A 11



#3ALH AT
A37¢E pp.3-12 (2017)

Rossing MA, Cushing KL, Voigt LF, Wicklund KG, Daling JR.
(2000). Risk of papillary thyroid cancer in women in relation
to smoking and alcohol consumption. Epidemiology,
11(1), 49-54.

Shi XG, Liu RY, Basolo F, Giannini R, Shen XP, Teng D, Guan
HX, Shan ZY, Teng WP, Musholt TJ, Al-Kuraya K,
Fugazzola L, Colombo C, Kebebew E, Jarzab B, Czarniecka
A, Bendlova B, Sykorova V, Sobrinho-Simoes M, Soares P,
Shong YK, Kim TY, Cheng S, Asa SL, Viola D, Elisei R,
Yip L, Mian C, Vianello F, Wang YG, Zhao SH, Oler G,
Cerutti JM, Puxeddu E, Qu S, Wei Q, Xu HX, O'Neill C],
Sywak MS, Clifton-Bligh R, Lam AK, Riesco-Eizaguirre G,
Santisteban P, Yu HY, Tallini G, Holt EH, Vasko V, Xing
MZ. (2016). Differential
prognosis of major papillary thyroid cancer variants. J Clin
Endocr Metab, 101(1), 264-274.

Shimizu K, Okita R, Saisho S, Maeda A, Nojima Y, Nakata M.
(2015).

prognostic nutritional index predict survival in patients with

clinicopathological risk and

Preoperative  neutrophil/lymphocyte ratio and
non-small cell lung cancer. World J Surg Oncol, 13, 291.

Shin Yi, Cho JY, Lee Y, Sung TY, Yoon JH, Chung KW, Hong
SJ. (2016). Clinical meaning of neutrophil-to-lymphocyte
ratio(NLR) in papillary thyroid carcinoma. Korean J
Endocr Surg, 16(2), 31-3b.

Takegawa K, Mitsumori K, Onodera H, Shimo T, Kitaura K,
Yasuhara K, Hirose M, Takahashi M. (2000). Studies on the
carcinogenicity of potassium iodide in F344 rats. Food
Chem Toxicol, 38(9), T13-781.

Teng WP, Shan ZY, Teng XC, Guan HX, Li YH, Teng D, Jin
Y, Yu XH, Fan CL, Chong W, Yang F, Dai H, Yu Y, Li ],
Chen YY, Zhao D, Shi XG, Hu FN, Mao JY, Gu XL, Yang
R, Tong YJ, Wang WB, Gao TS, Li CY. (2006). Effect of
iodine intake on thyroid diseases in China. N Engl J Med,
354(26), 2783-2793.

Williams ED, Doniach I, Bjarnason O, Michie W. (1977).
Thyroid cancer in an iodide rich area-Histopathological
study. Cancer, 39(1), 215-222.

World Health Organization. (2000). The

perspective. obesity and its

Asia-Pacific

Redefining treatment.
International Diabetes Institute.

Yi KH, Lee EK, Kang HC, Koh Y, Kim SW, Kim IJ, Na DG,
Nam KH, Park SY, Park JW, Bae SK, Baek SK, Baek JH,

Lee BJ, Chung KW, Jung YS, Cheon GJ, Kim WB, Chung

12 =R gapetd 7 2378 (2017)

JH, Rho YS. (2016). 2016 Revised Korean thyroid
association management guidelines for patients with thyroid
nodules and thyroid cancer. Int J Thyroidol, 9(2), 59-126.

Zoeller RT, Fletcher DL, Simonyi A, Rudeen PK. (1996).
Chronic ethanol treatment reduces the responsiveness of the
hypothalamic pituitary thyroid axis to central stimulation.
Alcohol Clin Exp Res, 20(5), 954-960.



#3ALH AT
A37¢ pp.13-30 (2017)

o|F s oS E {HY 9 UKAEZ AT} 4o Ao o|x= P&
The Effects of Parenting Stress on the Quality of Life of Mothers with Preschool Children
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Department of Home Economics Education, The Graduate School of Education, Hanyang University',
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Abstract
The research study is set up to look into parenting stress of mothers with preschool children, by using standard evaluations of typical
Korean parenting stress with ordinary children, and to examine the effect of parenting stress on the quality of life. And through the
examination, the focus of this research will be on the effective stress reduction of parenting stress of mothers with preschool children and
improvement of quality of life(QOL), and furthermore, on the suggestion of basic data-assisted decision making of parenting plans. The
survey data collection method is set for the research and it is, as data analysis, utilized 243 questionnaires completed by the survey sample,
comprised of mothers with preschool children from Seoul and Gyeonggi area. Analysis methods of data collection are factor analysis,
reliahility analysis, t-test, One-way ANOVA, multiple regression analysis, Scheffé-test Post hoc analysis. An overview of survey analysis is
as follows. Parenting stress related to family characteristics First, parenting stress by parental factors regarding demographic factors, is
highly rated due to social isolation from lower academic abilities of parents. Second, parenting stress by parental factors regarding parental
environment, on sharing household chores, is lowly rated in case that shared by mother and father together(mainly by mother). Third,
parenting stress by parental factors regarding child characteristics, about child birth-order factors, is more lowly rated in third child, second,
and first one in order, due to restricted gender role. Fourth, parenting stress by filial factors regarding demographic factors, is more highly
rated with mothers at 20s-early 30s than older mothers. The fifth, parenting stress by filial factors regarding parental environment, is more
highly rated on the family structure with grand parents, parents with children, and other members, compared with family structure with only
parents with children. The effect of parenting stress on the quality of life(QOL) first, regarding the effect of parenting stress by parental
factors on the quality of life, in case of psychological comfort, it results low rating on QOL from restricted gender role & healthcare issue.
Of physical comfort, low rating on QOL from restricted gender role, social isolation & healthcare issue, and of living environmental & mobile
environmental comfort, from social isolation. And more, of temporal aspects of life satisfaction, it's low rated on QOL from restricted gender
role. Second, regarding the effect of parenting stress by filial factors on the quality of life, in case of psychological comfort, it results low
rating on QOL from high demand attitude and of physical comfort, from distractibility and receptivity. And of living environmental & mobile
environmental comfort, from distractibility. Instead, of temporal aspects of life satisfaction, it's highly rated on QOL due to lack of
parental reinforcement, whereas lower rated from demand attitude and receptivity. For the effective stress reduction of
parenting stress of mothers and improvement of quality of life, it requires parental training after childbirth and on parental
training program, to have spontaneous parenting participation from fathers. Mothers need raising self-comfort, self-care and
psychological comfort from having their own time, and the government needs to push forward social support with expansion

of parenting-related facilities and information services and reinforcement of its public relation plans.

Key words * preschool children, parenting stress, quality of lie

FHO : WA HF, FRAEANZ, 49 I
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The Effect of Protein Intake and Physical Activity on Frailty Risk in Korean Elderly

eNFdEd ded s
slebt et M et e AEY et

Oh, Jae-Kyung, Kim, Doyeon, Kim, Eun-Young, Park, Yongsoon
Department of Food and Nutrition, Hanyang University

Abstract

Frailty is characterized by increased vulnerability to stressors that puts older subjects at risk of developing adverse outcomes,
including hospitalization, disability, and mortality. Protein intake and physical activity were strongly associated with low
prevalence of frailty among elderly people. However, to our knowledge, there have been no cross-sectional studies examining
the association between the combination of dietary protein intake and physical activity and risk of frailty in elderly people.

The present study investigated the hypothesis that combination of dietary protein intake and physical activity was associated
with risk of frailty. Three hundred and seventeen elderly people were recruited for this study. The participants were classified
into two groups by Fried frailty criteria (frailty group, n=42, non-frailty group, n=275). Dietary intake, Mini Nutritional
Assessment (MNA) and medical history were assessed. Frailty group had significantly higher age as compared to non-frailty
group, while non—frailty group had significantly higher MNA score, intake of energy (kcal/day) and protein (g/kg/day) than
frailty group. Multivariate logistic regression analysis showed that higher protein intake and physical activity was negatively
associated with the risk of frailty after adjusting for the age, MNA score and energy intake. Also, a combination of higher
Recommended Nutrition Intake (RNI) of dietary protein intake and recommended physical activity was negatively associated
with the risk of frailty after adjusting for the age, MNA score and energy intake. The present study suggested that protein
intake and physical activity are negatively associated with risk of frailty in elderly people. Also, a combination of higher RNI
of dietary protein intake and recommended physical activity was strongly negatively associated with the risk of frailty in
elderly people.

Key words : Frailty, Protein intake, Physical activity
FHO : w3, B YA JADE

S o AA7IHe AR 7)wo] AsHi, R AEFH A
gk Hopdol mobd A o3 Aol FIkEHO e

a2Ag o] AR nHsle fio] ogte wdz o7k AE)E 25 (Fried et al. 2001), $3uyel =919 =4 FHE&S
Frjol AAEL 1 A% wale AP FEan god, oira 13 %6F RAUH(ung et al 1), e AR FE
2 EAe oabd @4 wdl o= 073 ¥, goz AT Adtz A4 Fodez o8 7540l %1(Clegg
o0l L8CAAlel T E 245 c0el ew e wow e dl 2013, Gll SIS wdel Fo ARl F w4
Aoz o AFATHEAY, 017). =9 o1Fe Z7te] we} A 192 2ask vb ooh ok =43 w912 dA, 449, 715Ash
Z7lo] od] e 2 9t thekd BASo] A7E1 9tk 1 =4, AP 59 S wo] e ol X7]d Wdsto]
2 wolo A UEbE w4 (frailty) A4 thokar old] o3 A Ae m$ F238(Fried et al. 2001; Ensrud et al.
2007, Shamliyan et al. 2013), *=2]¢ HdS ddsts AL o

tobrt AREA o mH] Ztae] SAA %S MH F US
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walo] dFE mAE a9ow
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Bartali et al. 2006, Tieland et al. 2012a; Campiteilli et al. 2016).
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AIGFHL T F
Mini Nutritional Assessment(MNA)E A}-83}F53 tH Guigoz et al.
1994). & 18 7o FHo2 MAS 3 6 7o F=53} e
A 12 A9 FEom FAH doH 304 whdd 173
mukd A] gorEako 7 9y)ait}

fdase] Aol AEAQ] ANE e d¥E A
S ks IS Ab-8-8fe] ZAeklaL, ALE7L
2 2 73 (Computer Aided Nutritional Analysis for Professionals,
CAN-Pro, Ver 4.0, Korean Society of Nutrition, Seoul, Korea)<S
Abgskel & duA g i HHES £4 63

3) h:ﬂ“-l-‘ll ot
-2]9) 71%% j_ﬂ-(s— 7{/3 1}7} Hug =

BYSE o, SYgste A FFor A . AT
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e, A7 Bud 2 AASE fdae AEAS AFEEY
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Table 1. Frailty defining criteria: Cardiovascular Health Study (CHS).

Weight loss Lost 4.5 kg unintentionally in last year

Exhaustion Any of the following during the previous week for 3 days
of more:
Felt unusually tired in last week
Felt unusually weak in last week

Slowness Walking 4 m (speed) in <0.8 m/s

Self-reported, estimated energy expenditure in kcal based
on participation in 10 activites  in the IPAQ scale

males: <495 kcal/week

females: <284 kealweek

Grip strength (kg) of the dominant hand: according to BMI
(k/m?)

males:

<22.1 kg for BMI <214 <250 kg for BMI  21.5-23.3
<265 kg for BMI 234-252 <275 kg for BMI ) 25.2
females:

<13.0 kg for BMI <218 <150 kg for BMI  21.9-24.0
<15.3 kg for BMI 24.1-262 <262 kg for BMI ) 26.2
IPAQ, International Physical Activity Questionnaire; BMI, Body Mass Index.

Low activity level

Weakness

4) ch A My gF o MF STl A

Ao g MA g AAdsds did A% 4H 2
AAZs AdFs 7IeeE 474 5 S(99d HAZ 0
g/kg/day WTH(Protein intakel, P1) vs. 091 g/kg/day o]
(Protein intake2, P2), AAZF 150 min/week W] HPhysical
Activityl, PA1) vs. 150 min/week ©]’H(Physical Activity?2,

PAZ)CE RSt Ed gl HAwn AAREe w4

g9l AL BRH ge Sojus 8 wuwde
APAY vnoE AT, AABEE AFF vwd

wQI(PIPAD), ©wd AZHAF o, AT AL
ujEkel wol(P2PAL), Wil AAHAH vivtoln A
AL o4 w=9(PIPA2) H wwld AFAMAY oy
AA s T AL ool =A(PPA2)Y 4 1FOoE
kel wla, EAskglc

dolg 42 SPSS version 21.0(SPSS Inc., Chicago, IL,
USA)S AREatglom, waf 9 Hwd w919 54 F
F 2 @i WHFEEd ¢ JeEA AsE ¥
ZH2Hmeans + Standard deviations, SD) = wiE

A4 fodde dE& HyEE 5

-717 (independent t-test) 2.2, WE W= 7Fo) 74 (chi-square

test) 0.2 AA}At FE T4 & Q¥ Hwd 2919
E

o
SN foE AlE e
!

1 =
AARHe 59, AgeRen, B

ol
Hla B A% foeiA =g, MNA HEE fo6H
vrobt) w3k £ 7h] oy A (keal/day)9t ©9 AFE @A
frol st

A g/ke/day) BF =4 o] Hx=4] o H]E)
gttt 2 o) 9o AW A AT AEHASF WEdA T F
kel frelgt kol 7k §isitt.

Table 2. General characteristics of elderly participants categorized by frail and

non-frail.
Not frail” F?ﬂ”” A Value?
(n=275) (n=42)
Age (years) 7661 + 370 7788 + 379 0.040
Male, n (%) 90 (32.7) 13 (31.0) 0.862
Height (cm) 15428 + 864 15468 = 10.15 0.788
Weight (kg) 58.78 + 9.40 5870 + 10.56 0.960
BMI (kg/m?) 2468 + 328 2445 £ 336 0.673
MNA score 2269 + 3.11 19.76 £ 2.79 <0.001
Frailty components
Weight loss, n (%) 22 (8.0) 16 (38.1) <0.001

@5 wmQlolA] wd QA% AADEC] ] Aol vAE 9% 33
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Exhaustion, n (%) 145 (52.7) 38 (90.5)
Low physical activity, n (%) 22 (80) 21 (50.0)
Slowness, n (%) 28 (10.2) 37 (88.1)
Weakness, n (%) 47 (17.1) 27 (64.3)
Medical history

Diabetes, n (%) 68 (24.7) 15 (35.0)
g/a)rdlovascular disease, n 189 (687) 30 (71.4)
g/a)stromtestma\ disease, n 20 (73) 0 00
Arthritis, n (%) 40 (145) 9 (214)
Osteoporosis, n (%) 31 (113 8 (19.0)
(E/ez)rebrovascular disease, n 18 65 3(71)
Depression, n (%) 8 29 1(24)
Respiratory disease, n (%) 1 (40) 3(7.1)
Energy (kcal/day) 1361.72386.37  1127.11£368.45
Protein (g/kg/day) 090 + 037 068 + 0.23

<0.001
<0.001
<0.001
<0.001

0.131
0.724

0.071

0.250
0.153

0.885

0.848
0.3%6
<0.001
<0.001

BMI, body mass index; MNA, mini nutritional assessment.

"Values are means = SD or numbers of participants (percentage distribution);
2P-values were analyzed using independent t-test for continuous variables and

chi-square test for categorical variables.

2. BT MAHTT MHES0l wE =4 Y
By

WPAES S AIHA G AABE A w22
F oPom el k4 NYEE BAF A% Ao wude
S WYY ol HARE Fo| WYY WOE A o
W w4 AFEA Kol gadGa, AAFFE AYY
og AdsE Eol WY vW AL T Ha x4
ARt Roll padgd EF T 99 B9l $ENE
kw99 fd 9B nAE gow

U Ebskth(Table 3).

Table 4°lX&= wuld HAZd AALs A4F] FI&
7 ned 4709 w4 ¥R 24 AdE eI
gids AGAAE oFor AHFstHA AANEEs AdE
ngko 2 AA3 F(PPADANANE 4] ddmg o4 olrt
WA ok, ojeh HE A H(PIPA2I F 891 EF
WY ojdoz dAsHA AHd H(P2PA2)CIA A%, MNA

T 2 AT frofsHi

A5sh AUA HA%S wAH Fol
e

Table 3. Association of intake of protein and physical activity with the
by multivariable logistic regression analysis.

risk of frailty

P for
Group trend”
Protein intake (g/kg/day) P1 (<0.91), n=193 P2 (>091), n=124
No. of Frail / Not frail 34/159 8/116 0.045
OR (95%Cl) 1 (ref) 0.356 (0.130-0.976)+
Physical Activity (minfweek) — PA1 (<150), n=62 PA2 (>150), n=255
No. of Frail / Not frail 22/40 20/235 <0.001
OR (95%Cl) 1 (ref) 0.220 (0.104-0.465)*

34 =rgated T A374 (2017)

Protein intake (g/kg/day) P-
«Physical Activity (min/week) Value?
OR (95% ClI) 0.041 (0.005-0.321) 0.002

P, protein intake; PA, physical activity.

*P<0.05, #P<0.01 compared to the first group by logistic regression analysis.
"Estimates of P for trend for a linear trend were based on linear scores derived
from the recommended daily intake of protein and physical activity after adjusting
for age, MNA score and energy intake; 2Adjusted for age, MNA score and energy
intake.

Table 4. Association of combination of protein and physical activity with risk of
frailty by multivariable logistic regression analysis.

PIPAT P2PAT PIPA2 POPA2 P for
(n=44) (n=18) (n=149) (n=106) trend”
No, of Frail [ 159 7 19/130 11105
) 1230 0238 0018
Model 1 e oasass) 19062 Oozoms 0!
Model 2¥ 1(ref) 0% 0352 0222 . <0.001

(0.256-4.324)  (0.147-0.841)  (0.002-0.204)

P1PAT1, protein intake < 091 glkg/day and physical activity < 150 min/week; P2PA1,
protein intake > 091 g/kg/day and physical activity <150 min/week; P1PA2, protein
intake <091 glkg/day and physical activity > 150 min/week; P2PA2, protein intake >
091 g/kg/day and physical activity > 150 min/week.

"P<0.05, "P<0.01 compared to the first group (P1PA1) by logistic regression analysis.
"Estimates of P for trend for a linear trend were based on linear scores derived from
the recommended daily intake of protein and physical activity; *Model 1: Crude OR
(95% CI); Model 2: Adjusted for age, MNA score and energy intake.
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2+ d7e 0-8%A wds v AFAHAH091
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Qe mE w4 YJEEES BA F A 89E HE A
wao] WA e GES vl sk A o] v e}
AAEES dAAEY =4 AxE FYsHl AaAle
Ao Yeigon F 29S Wy A5, shFol dids 091
g/kg oI’ AFAM dFdo] 1508 o] THAE AATES
TRL o =4 AP=TE FoeA Y B AR Yyt
=49 9 dFE WAE AR dHA de Ao
dulde] FidegFeE FAHeR FEHv 4y A
Ads TAR gt AgES WY ghola, AFAAFS A0l
Aol g B4l E Hirdadd FFAAY 1.96w1(1.96SD)E
H& S dste] A&, KDRIsol oJshd g w9le
il ARAFHFS 19 091 ghkeolth wuEAE  mwe)
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TF2A 758 2HS 94 AdAoR A hBilshorough &

Mann, 2006). 53] QoA wsp7b AgsH 259 g3
w37t %ﬁfﬂ% o|Fo] T8 thldo] &4 5]51(Fu]1ta & Volpi,
2006), &5 AX 9 A7} Hsu & Davis, 1981)
"ﬂr‘ﬂié’ﬂ HAe =Hd 88 Oéffokg nE ok o™

Aol slapy Bl 4AE wde ) AL AN



14 283 &% 150 min/week ©]%
o A} 9dws} wAA 2o e

a9 H Tribess et al. 2012). Almeida

S

]

9

[¢]

-
a

4

%

Tl 9]
&

Aol AA

A=)
=

]
13+ 65-8341

[e]
-

T(2014)9] F

s

]

=
a
A

REEREERER TR

=]

912 (Chan et al. 2015), @9l d HF o] &2 wolo A w4

AY=A 59

L2

L&

A 7+ g tH(Bartali et al. 2006; Beasley et al.

)

FA AT

A374 pp.31-38 (2017)

1

ko]
o

2010; Kobayashi et al. 2017).

o M T R o R T KM F O R O EK YT R OE o H W MR WA S RT O TR oM CN
H oo L RRe® LR XA o L ® W\ ® = = & ®oxo o] B N A RN S FH %0 R0 T to No T o] T =
FH S @ Ex Rlw® g mﬂ%%wjﬂﬁél%%nz%_Lmoﬂ oh T T T 5
A fo = | = L 2 ° — —y e B =T oY T
oF ~ B =z K ) ‘ﬂ ~o E\* 750 frut m ) = < m\_ EO ay = v i il e — ! ® ) == ﬂ_,Me P_ol O <o o .m.o
Sl 2 N < n blo oy ° Wy P A _ = -  oLox & X - o ° =,
wmmﬁ%hwwﬂrﬂ e m,w% %Wwﬁﬁﬁﬁrmﬂ@ﬂﬂﬁdﬂim% o o e
i ~N o]oﬁld_o e X =y ‘A,.ﬁ‘mwo o) e 2 (\Wﬁﬂ )
LTS = = = & ol — O oF or R Mo O o =
T izrsd FEUT T EletzRTesiREieciEEzcT S
G R =N TG B RN i g 5 S 5 T w
- 13¢) [ = ax 0
<H ® ,mw OC éo Eo =y m dl 1&' Ma ,.‘Nrrro Lﬂ . oru Lf - ,W,ﬁ ﬂ o3 JI _ H MXL =< ,MH m‘m m ‘MM Mmrw . HL ZT Wo H ﬂ_Dl xa
o BB e 4L g B N B oW NE 8o K L= FI B <o B L
o 2% T e PH X _ T xS wmx 3P T Fgd®HT O N T Gl
e A T A I A I - TS B L - B o B A ﬁ?%wﬁmw%ﬁqa%%aﬁ%ﬂu%%w
™ GO _ —~ o o o e N R % Jd Mo T S W
N moﬁa_%wotm_ﬂmxﬂy% ol duzTo:#_?ﬂmﬂiﬂaﬂﬂUr@ﬂOMlmmﬂ;ibf T
R A S R S R R R S A S I I I
o No #p T Se®l €%  Iwn P g mohips® ° A s
L SR - A - RIS I NG I SN I L
= AT T - R B ool o= 5. o ® e T o oy oy 4 — ) s
4 S T O < —_ - m b 150 w o T i = o
R I A B e e R I IR = I O - S O U R
- = oy = M; ECRRY </ 17..1»! 4r & oy T s _ S =t o] B o7 M = B o N X ko T o o5 VL 5 o %o
M_ME Mlﬂm.n,noMuL7u o 1_mﬂp|v,ﬂ7Ammo < Go,mflL o ™ Ol‘DrILNrOA_OIE o oy wﬂ ol i N = 9w
) —_— = — o~ < 5 ) —_— _— .
mlemw]o_EE%%mﬂﬂﬂEEmOSMoao%oﬂz_%ﬁﬂawﬁﬂﬂo_@%u:%aﬂ@%ﬂuoo,of_ﬂwzﬂo@jab:
~, — e
KB 2t g TRgET RN o e, T A sy  XT8® e BT
oMo 1H W o T oo ny 19 r < £ & o M o o S S ol M
W%wo.s ﬂ%ﬁ ME#LL% Hw@ﬂ%ﬂ%(aﬂﬁi%mﬂma%ﬂL&Mo%_ew%o@% 3= T8
75 W W R T o A o T T B N S of ® W %W 0 S B oop o U T B T T W N
o T S edem e MR o R R ﬂo,o%%%ﬂouoﬂﬂﬂ.%d.ﬂ?%ﬂoﬂ?.ﬂ%ﬂ%ﬂ?%
EXKDIS T ®m AT M TR ST ETILL MW T H oM KRB W< R T B
TITZEY] SETEURTLET4SETLSTIIEELIIERIELTECT
<° Kome gx ol U 5 T ox . Mo AR Jo o U 15X calcd = H S & T %
TRHRRTRKISE P mBTRNTR B RERY _ BTN WwEETwce o D
owwm _ HwE = THY_o4 . _ < EIT G R - - BRI, it e
T " Y g8 g TE TR E g WHae ST gpgwmogl wEE SR
Bae T _bw gEgrAureevs X gwzagdas "ol wEIE Eew T &
ST A S W SEemT A g TP S g oy G S e
po e m & 8 SR F AP EST ForsFE8imsbawg ®E BE
L N ozmoor 2 0 d ® ST R U o, X Mo° s X wouy B 2 g T = wy = ©) Ko
B gy o % 5 B ® o X s Z o ion = oo X o OB B T o R
S - I S 2N T I E L ey g RET gy 28 o
I v ) . - o=ul —
T A Ew By L dixMuE oE5r THSEST 5Tl Eupe et
<O - T ‘O|WW m = m wﬂ %ﬂ © S O 1 = (ﬁm Me]ﬁ ~ = = 2 oy A sy Ho 8 Lo.# ﬂ.oﬂl.oﬁ*mﬂa Ko
— N \_IMU/ o = 0 = oX =) ! wn 1 ~ N HE [SS I = o 0 — <O f [
‘HgdrEw nn.m%&mow%zﬂmmgﬂ @%mmaam%ﬂm%aﬂpwr&mi%ﬁ%mkﬂ
o BE N B X° xm s = N ° 5 BT < = . W o T
A = g8 an w2z p®E N KR PR = ur_Zﬂéwoﬁ%%hﬁ 8
qREE = 2758 TN T s xS e T T e P Eoraz P
v 2.9z es EEfsuTEtEL2 Y EREfERr_TlELERICIz:
o) W — = = = =) = o = s o o = .
W o H zm Ao ;dﬂﬁﬂ%_@oﬂ?éa ) w,mwlo Mﬂ].ﬁlFﬂiazTeﬂHﬂl&DMLo ,WQQB
o 2w S = - T o8 — = 1 o T 5 e A — —
oE R KO O ol Tn H o F —_ s = M o o = Ko X Nlo —_— — H =
dFEF ST D T By e BB W m g X g gw Eg o B2
TR L R R P L S
o T o o = \;.,'(ﬂﬁm RN ol L - H T N oo w i~ o = o) X
R e (R S A R T I @Wma%ﬂovq F L E T xuwaw AT
X oy o E m D N N S on ST i ey =< 5t 5l M T s 5 (=0 A
= TE RS oW R WP +~ H T ® g ® Y BT T = d4 g o Mw o P g
PR w2 HT A LT EH PT LS ENHB R BB RET D S DR W E
T e - NI ST T S B AR RO R T ORR R ORE Mo Jo e ReOT W )N Qo ®E Y o=
M M oor o zh B oIk o T T HIR AT HLEEBRIT TN TN WD O QU s TG E

% 35

3

[e;

L
T

oA gl A F AAgEo] =4 A A

]

[¢]

S

5

0]
hsd



LEREELEE
A374 pp.31-38 (2017)

SiA
=hil
xe

offt

o

N

N

N

N
i it
. 1o

™

¢

>,

2

ik

ofr

lo

iz

Y

=

H

rO

lo

b

o

3

o @

2,
0 ofN =
w0 o i, o,
o poh = of
= N o

a1z
2 o o oox R
[0 mr 3 & [0 om )y b
L2 E o4 N B kot o2

o
A
=
>
o
=
2 ol
oo
Ak
3
lo
30 Mo
ft
ol

N, o
=
Sl

=2

HAEAR(013). g5eds g AALs AHA, Ba5AE

AR R017). 2017 LF A SA. EAH. HA.

=G &3 (2015). 2015 F= FEAA7E. HAFA T

Almeida, OP, Khan KM, Hankey GJ, Yeap BB, Golledge ],
Flicker L. (2014). 150 minutes of vigorous physical
activity per week predicts survival and successful ageing:
a population-based 11-year longitudinal study of 12 201
older Australian men. Brit J Sport Med, 48(3), 220-225.

Aoyagi Y, Shephard RJ. (1992). Aging and muscle function.
Sports Med, 14(6), 376-396.

Bartali B, Frongillo EA, Bandinelli S, Lauretani F, Semba
RD, Fried LP, Ferrucci L. (2006). Low nutrient intake is
an essential component of frailty in older persons. J
Gerontol A Biol Sci Med Sci, 61(6), 539-593.

Beasley JM, LaCroix AZ, Neuhouser ML, Huang Y, Tinker
L, Woods N, Michael Y, Curb JD, Prentice RL. (2010).
Protein intake and incident frailty in the Women's Health
Initiative observational study. J Am Geriatr Soc, 58(6),
1063-1071.

Bilsborough S, Mann N. (2006). A review of issues of dietary
protein intake in humans. Int J Sport Nutr Exerc
Metab, 16(2), 129-152.

Blaum CS, Xue QL, Michelon E, Semba RD, Fried LP.
(2005). The association between obesity and the frailty

syndrome in older women: the Women's Health and

36 et A374 (2017)

Aging Studies. J Am Geriatr Soc, 53(6), 927-934.
Blodgett J, Theou O, Kirkland S, Andreou P, Rockwood K.
(2015). The association between sedentary behaviour,
physical activity and frailty in
NHANES cohorts. Maturitas. 80(2), 187-191.
Campitelli MA, Bronskill SE, Hogan DB, Diong C, Amuah
JE, Gill S, Seitz D, Thavorn K, Wodchis WP, Maxwell
CJ. (2016). The prevalence and health consequences of

moderate - vigorous

frailty in a population-based older home care cohort: a
comparison of different measures. BMC Geriatr, 16(1),
133.

Carlsson M, Littbrand H, Gustafson Y, Lundin-Olsson L,
Lindelof N, Rosendahl E, Haglin L. (2011). Effects of
high-intensity exercise and protein supplement on muscle
mass in ADL dependent older people with and without
malnutrition—A  randomized controlled trial. J Nutr
Health Aging, 15(7), 554-560.

Chan R, Leung ], Woo J. (2015). Dietary patterns and risk of
frailty in Chinese community-dwelling older people in
Hong Kong: a prospective cohort study. Nutrients, 7(8),
7070-7084.

Clegg A, Young J, Iliffe S, Rikkert MO, Rockwood K. (2013).
Frailty in elderly people. Lancet, 381(9868), 752-762.

Cruz-Jentoft AJ, Landi F, Schneider SM, Zuniga C, Arai H,
Boirie Y, Chen LK, Fielding RA, Martin FC, Michel JP,
Sieber C, Stout JR, Syudenski SA, Vellas B, Woo ],
Zamboni M, Cederholm T. (2014). Prevalence of and
interventions for sarcopenia in ageing adults: a systematic
review. Report of the International Sarcopenia Initiative
(EWGSOP and IWGS). Age Ageing, 43(6), 743-759.

Denison HJ, Cooper C, Sayer AA, Robinson SM. (2015).
Prevention and optimal management of sarcopenia: a
review of combined exercise and nutrition interventions to
improve muscle outcomes in older people. Clin Interv
Aging, 10, 859-869.

Ensrud KE, Ewing SK, Taylor BC, Fink HA, Stone KL,
Cauley JA, Tracy JK, Hochberg MC, Rodondi N, Cawthon
PM. (2007). Frailty and risk of falls, fracture, and
mortality in older women: the study of osteoporotic
fractures. J Gerontol A Biol Sci Med Sci, 62(7),
744-751.

Esmarck B, Andersen J, Olsen S, Richter EA, Mizuno M,
Kjer M. (2001). Timing of postexercise protein intake is



#3ALH AT
A37¢ pp.31-38 (2017)

important for muscle hypertrophy with resistance training
in elderly humans. J Physiol, 535(1), 301-311.

Fiatarone MA, O’Neill EF, Ryan ND, Clements KM, Solares
GR, Nelson ME, Roberts SB, Kehayias JJ, Lipsitz LA,
Evans WJ.
supplementation for physical frailty in very elderly people.
N Engl ] Med, 330(25), 1769-1715.

Fried, LP., Tangen, CM., Walston, J., Newman, AB., Hirsch,
C., Gottdiener, J., Seeman, T., Tracy, R., Kop, W]., Burke,
G, McBurnine Health  Study
Collaborative Research Group. Frailty in older adults:
evidence for a phenotype. (2001). J Gerontol A Biol Sci
Med Sci, 56(3), 146-157.

Fujita S, Volpi E. (2006). Amino acids and muscle loss with
aging. J Nutr, 136(1), 277-2%0.

Gill TM, Gahbauer EA, Han L, Allore H. Trajectories of
disability in the last year of life. (2010). N Engl J Med,
362(13), 1173-1180.

Guigoz Y. (1994). Mini Nutritional Assessment: a practical

(1994). Exercise training and nutritional

MA. Cardiovascular

assessment tool for grading the nutritional state of elderly
patients. Facts Res Gerontol, 4(2), 15-59.

Hakim AA, Curb JD, Petrovitch H, Rodriguez BL, Yano K,
Ross GW, White LR, Abbott RD. (1999). Effects of
walking on coronary heart disease in elderly men.
Circulation, 100(1), 9-13.

Hawkins SA, Wiswell RA, Marcell TJ. (2003). Exercise and
the master athlete—a model of successful aging. J
Gerontol A Biol Sci Med Sci, 58(11), 1009-1011.

Hsu J, Davis R. (1981). Handbook of geriatric nutrition.
Moyes Publications. New Jersey. 201-209.

Hughes VA, Frontera WR, Wood M, Evans W], Dallal GE,
Roubenoff R, Singh MAF. (2001). Longitudinal muscle
strength changes in older adults: influence of muscle
mass, physical activity, and health. J Gerontol A Biol
Sci Med Sci, 56(5), 209-217.

Jung HW, Kim SW, Ahn S, Lim JY, Han JW, Kim TH, Kim
KW, Kim KI, Kim CH. (2014). Prevalence and outcomes
of frailty in Korean elderly population: comparisons of a
multidimensional frailty index with two phenotype models.
Plos One, 9(2), e87958.

Kim CO, Lee KR. (2012). Preventive effect of protein-energy
supplementation on the functional decline of frail older

adults with low socioeconomic status: a community-based

randomized controlled study. J Gerontol A Biol Sci
Med Sci, 68(3), 309-316.

Kim HK, Suzuki T, Saito K, Yoshida H, Kobayashi H, Kato
H, Katayama M. (2012). Effects of exercise and amino
acid supplementation on body composition and physical
function in  community dwelling elderly Japanese
sarcopenic women: a randomized controlled trial. J Am
Geriatr Soc, 60(1), 16-23.

Kim ], Lee Y, Kye S, Chung YS, Kim KM. (2015).
Association between healthy diet and exercise and greater
muscle mass in older adults. / Am Geriatr Soc, 63(5),
886-892.

Kobayashi S, Suga H, Sasaki S, T-gSoWoDaHS. (2017). Diet
with a combination of high protein and high total
antioxidant capacity is strongly associated with low
prevalence of frailty among old Japanese women: a
multicenter cross-sectional study. Nutr J, 16(1), 29.

Lana A, Artalejo F, Garcia E. (2015). Dairy consumption and
risk of frailty in older adults: a prospective cohort study.
J Am Geriatr Soc, 63(9), 1852-1860.

Nelson ME, Rejeski W], Blair SN, Duncan PW, Judge JO,
King AC, Macera CA, Castaneda-Sceppa C. (2007).
Physical activity and public health in older adults:
recommendation from the American College of Sports
Medicine and the American Heart
Circulation, 116(9), 1094-1105.

Park H, Park S, Shephard RJ, Aoyagi Y. (2010). Yearlong
physical activity and sarcopenia in older adults: the
Nakanojo Study. Eur J App! Physiol, 109(5), 953-961.

Rolland Y, Kan GA, Benetos A, Blain H, Bonnefoy M,
Chassagne P, Jeandel C, Laroche M, Nourhashemi F,
Orcel P, Piette F, Ribot C, Ritz P, Roux C, Taillandier ],
Tremollieres F, Weryha G, Vellas B. (2008). Frailty,
osteoporosis and hip fracture: causes, consequences and
therapeutic perspectives. J Nutr Health Aging, 12(5),
319-330.

Rosendahl E, Lindelof N, Littbrand H, Yifter-Lindgren E,
Lundin-Olsson L, Haglin L, Gustafson Y, Nyberg L.

(2006). High-intensity functional exercise program and

Association.

proteinenriched energy supplement for older persons

dependent in activities of daily living: a randomised

controlled trial. Aust J Physiother, 52(2), 105-113.
Roubenoff R, Castaneda C. (2001). Sarcopenia—understanding



#3ALH AT
A37¢ pp.31-38 (2017)

the dynamics of aging muscle. / Am Med Assoc,
286(10), 1230-1231.

Shamliyan T, Talley KM, Ramakrishnan R, Kane RL. (2013).
Association of frailty with survival: a systematic literature
review. Ageing Res Rev, 12(2), 719-736.

Son JH, Kim SY, Won CW, Choi HR, Kim BS, Park MS.
(2015). Physical frailty predicts medical expenses in
community-dwelling, elderly patients: three-year
prospective findings from living profiles of older people
surveys in Korea. Eur Geriatr Med, 6(5), 412-416.

Tieland M, Dirks ML, Zwaluw N, Verdijk LB, Rest O, Groot
LCPGM., Loon LJC. (2012a). Protein supplementation
increases  muscle mass gain  during  prolonged
resistance-type exercise training in frail elderly people: a
randomized, double-blind, placebo-controlled trial. J Am
Med Dir Assoc, 13(8), 713-719.

Tieland M, Rest O, Dirks ML, Zwaluw N, Mensink M, Loon
LJC, Groot LCPGM. (2012b). Protein supplementation
improves physical performance in frail elderly people: a
randomized, double-blind, placebo-controlled trial. Am
Med Dir Assoc, 13(8), T720-726.

Tribess S, Virtuoso JS, Oliveira R]. (2012). Physical activity
as a predictor of absence of frailty in the elderly. Rev
Assoc Med Bras, 58(3), 341-341.

World Health Organization. (2010). Global recommendations
on physical activity for health. 26-27.

38 et A374 (2017)



#3ALH AT
A37¢ pp.39-56 (2017)

0t
M
1o
—A
1>
0=
T M
rJ_
p
il
<
09 09..
=l
0>
HT
a
Rl
kel
il

Effect of Interest and Knowledge of Dietary Behaviors, Diet and Nutrition
on the Snack Patterns of Adolescent
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Park, Su-Jin', Park, Myung-Ja*
Department of Home Economics Education, The Graduate School of Education, Hanyang University',
Department of Clothing and Textiles, Hanyang University®

Abstract

The purposes of this research are to find out how teenagers manage behavior of eating snacks and what kind of effect behavior of eating
snacks have on eating regular meals and their dietary. Furthermore, this study will help out teachers to guide students to have safe eating
habits and give teenagers to be aware of what snacks can do to their health. At last, it will recollect the necessity of snacks with good
taste and nutriment for the brands of snack industries. Priority to this research, we have surveyed teenagers’ eating plans and their
knowledge on diet and nutrient and looked into how these factors can affect their habits of eating snacks. Thoroughly, first, we focused on
teens’ interest in healthy dietary, nutrition, and eating behaviors based on population statistics.(sex, fact of parents’ dual income, money
allowance, frequency of eating snacks) Second, we researched how teenagers’ eating habits and the interest and knowledge of healthy
dietary can affect the behavior of eating between regular meals. To collet the reliable information, the research survey was placed from
April 20th until May 8th in 2012. Within total 543 surveys, uncompleted 100 of them were disregarded and we focused on the rest of 443
survey sheets. Using SPSS Statistics 180 Program, we calculated several statistical values including mean, percentile, t-test, and ANOVA.
There are several following results that we can have a close look. First, most of the teenagers tends to have three regular meals with
proper breakfast, but like fried foods. Also, these healthy habits including three meals a day, and having less fast-food, soda, fried and flour
based food had meaningful difference depending on the factor of dual income of their parents. Also, there was a significant difference on
consuming daily goods, such as drinking a cup of milk everyday, by the gender of the testes. Second, the interest and knowledge on dietary
and nutrition had difference depending on gender, but the basic essential knowledge was known to all genders. Third, the majority of the
teenagers answered hunger for why they take snacks and answered good taste for the question of what their concern is to pick what to eat
after regular meals. For eating between meals, the main food was various snacks followed by cakes, fruits, soda, flour based food and etc.
In addition, In case of dual income of parents, their children tend to prefer fruits than snacks, in contrast, teenagers with parents with dual
income, prefer snacks than any other food. Home was one of the major places where habits of eating between meals were taken, and males
tend to eat street food a lot and females tend to eat in cafeteria. Fourth, the foods with the most frequency within a week were fruits, milk,
and daily goods. However, teenagers who spend more than 60% of their allowance on irregular food tends to consume more instant—food,
snacks, and candies. Fifth, The knowledge and interest on healthy dietary (regular healthy meal plan) affects the habits of eating snacks. As
a result from these information, one of the conclusion is that female teenagers have better understanding and knowledge on healthy dietary
because of outer appearance and good body figure. Also, since the teenagers remain hungry even after each meals, they constantly look for
additional foods to fulfil the satiety. Because of these reasons, behaviors of eating between meals are essential and it just be guided by
parents and teachers to have healthy eating plan.

* Corresponding Author : Park, Myung-Ja
Tel : 82-2-2220-1192, E-mail : mjapark@hanyang.ac.kr
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Additionally, the fact that the absence of both parents affects their child’s food plan tells that there are close relationship between being a

FHof

their students and to guide them with proper and methodical education. Teenagers should fully participate in the nutrient education to have
better snack habits and apply the knowledge to the actual behaviors. For parents, they must keep the regular three meals for the family and

issue. For the reason that dietary in childhood often continues to the age of adult, the government should seek for right way to keep citizens’
supervise for their child to have a healthy food plan.

healthy dietary.

parent and child’s healthy dietary. Since dual income family is constantly increasing,
Key words - Adolescent, Dietary Behaviors, Knowledge of Diet and Nutrition, Snack Patterns
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| . INTRODUCTION

has been no study of the association of diet and risk of

Thyroid cancer is the most common endocrine malignancy, recurrence of thyroid cancer in humans. Studies suggest that

and its incidence is increasing in worldwide (Ito et al. 2013). the initial occurrence of thyroid cancer is associated with

starchy foods, meat and dairy products (Franceschi et al. 1991).

Most thyroid malignancies are papillary thyroid cancer (PTC),
In addition, body mass index (BMI) has been associated with

accounting for approximately 8% of cases (Sipos &

Mazzaferri, 2010). Local lymphatic recurrence in PTC s tumor size, lymph node metastasis, extrathyroidal invasion, and

advanced stage of tumor-node-metastasis (TNM) in patients
with PTC (Kim et al. 2013).

The TNM system is recognized as an accurate staging

associated with poor prognosis, morhidity, and mortality (Lee
et al. 2007). A meta-analysis of studies suggested that risk

factors of recurrence of PTC included being male, extrathyroid
system for the prediction of life expectancy in thyroid cancer

extension, lymph node metastasis, tumor size greater than 2
(Tanase et al. 2015). The American Thyroid Association

cm, distant metastasis, and subtotal thyroidectomy (Guo &
Wang, 2014).
Diet has been also suggested as a modifiable risk factor of

(ATA) risk stratification system for assessment of risk of
recurrence after initial treatment is also a good predictor of
recurrent/persistent disease in thyroid cancer (Tuttle et al

recurrence of breast cancer (Chlebowski et al. 2006), but there
2010). The purpose of the present study was to investigate the

« Corresponding Author : Park, Yongsoon hypothesis that diet is associated with risk of recurrence of

Tel : 82-2-2220-1205, E-mail : yongsoon@hanyang.ac.kr PTC based on the ATA risk stratification system.
* Co-corresponding Author @ Chung, Minsung
Tel : 82-2-2220-8460, E-mail : bovie @hanyang.ac.kr
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Il. METHODS

1. Patients

thyroid recruited
consecutively at the cancer clinic of Hanyang University Seoul
Hospital from March 2011 to June 2015. Patients (n=364) with

confirmed PTC were included for analysis. The study protocol

Patients  undergoing surgery — were

was conducted according to the guidelines laid out in the
Declaration of Helsinki and was approved by the Institutional
Review Boards of Hanyang University Hospital (HYU
2010-02-001-031) (HYI-15-069).
Written informed consent was obtained from all patients.
Patients were classified according to the AJCC/UICC TNM

staging system and ATA risk stratification (Cooper et al.

and Hanyang University

2009). ATA risk stratification for assessment of recurrence risk
was divided into three levels with following characteristics: low
risk patients had no local or distant metastases, complete
resection of all microscopic tumor, no tumor invasion of
locoregional tissues or structures (NO, M0O) no aggressive
histology or vascular invasion, and no RAI avid metastatic foci
outside the thyroid bed on the first post-treatmetn whole-body
RAI scan, ifl31I was given. Intermediate risk patients had
microscopic invasion of tumor into the perithyroidal soft tissues
at initial surgery(T3), cervical lymph node metastases(N1)
tumor with aggressive histology or vascular invasion and RAI
avid metastatic foci in the neck on the first post-treatment
whole-body RAI scan. High risk patients had macroscopic
tumor invasion, incomplete tumor resection, distant metastases
and post-operative serum thyroglobulin suggestive of distant
metastases. On the basis of ATA risk stratification, 136
patients were classified as low risk group, 228 patients as

intermediate risk group and no one as high risk group.

2. Data collection

Information on age at diagnosis, sex, height and weight for
calculating BMI, tumor size, presence of thyroiditis, TNM
stage, and medical history was obtained from medical records
and pathology reports. Information on waist circumference,
dietary supplement use, cigarette smoking, and alcohol drinking

were collected through face-to-face interviews. Diet was

assessed by 24 hour recall and analyzed using Can-pro 4.0
Aided  Nutritional

Nutrition Society, Seoul, Korea).

(Computer analysis  program, Korean

3. Statistical analyses

All analyses were performed using SPSS, version 21.0
(SPSS Inc., Chicago, IL, USA), and P-values < 005 were
considered  statistically ~ significant.  Continuous  variables
expressed as mean * standard deviation (SD) were used to
compare the low- and intermediate-risk groups using
independent t tests. Proportions of nominal variables were
compared using the xitest. Odds ratio (OR) and 95%
confidence intervals (CI) were obtained using multivariable
logistic regression analysis after adjusting for total energy, sex,
age, waist circumference, and drinking in order to determine
the associations of daily nutrients and foods intake according
to risk of recurrence. Dietary and food intake were categorized
into quartiles based on the low risk group. Binary logistic
regression analysis was used to determine risk of aggressive
clinicopathological features according to meat intake group. The
following clinicopathological features were used as binary
variables: tumor size, advanced tumor stage, lymph node
metastasis, advanced TNM stage, and thyroiditis. Trend tests
were conducted by treating the median values of each quartile

of daily food intake as continuous values.

Ill. RESULTS

1. Characteristics of patients with PTC according to
low and intermediate risk of recurrence of PTC

The intermediate-risk group was significantly younger and
had more males, obese patients, and advanced tumors as
determined by tumor size, tumor stage, lymph node metastasis,
and TNM stage compared to the low-risk group (Table 1).

Table1. Characteristics of patients with papillary thyroid cancer (PTC) according
to low and intermediate risk of recurrence.

e’ RG P-valug”
(n=136) (n=228)
Age (years) 5081 + 953 4731 £ 1273 0.003
Male, n (%) 181 55 (24.1) <0.001
Body mass index (kg/m?) 2422 + 314 2448 + 343 0478
>25 kg/m?n(%) 55 (404) 91 (399 0.788
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Walist circumference (cm) 7894 + 59 8064 + 834 0.033
Abdominal obesity” 33 (24.3) 81 (35.7) 0.029
Thyroiditis, n (%) 41 (31.2) 73 (32.1) 0.710
Tumor size (cm)® 071 + 47 1.09  0.82 <0.001
>1 cm, n (%) 27 (20.0) 102 (44.9) <0.001
Tumor stage®, n (%)
T1a/T1b/T2 136 (100.0) 53 (28.0) <0.001
T3/T4a/T4b 0 (0.0) 175 (76.8)
Lymph node metastasis”, n (%)
NO/Nx 136 (100.0) 76 (333 <0.001
N1a/N1b 0 (0.0) 152 (66.7)
TNM® stage, n (%)
Stages 1 & 2 136 (100.0) 84 (36.8) <0.001
Stages 3 & 4 0 (00 144 (63.2)

"LRG = Low-risk group, IRG = Intermediate-risk group; ?Values are mean *
standard deviation or number of participants (percentage distribution), as appropriate; JP
values were determined by independent t-test for continuous variables and the x2 test
for categorical variables between the low-risk and intermediate-risk groups; “Cut off point
for abdominal obesity was 90 cm in men 85 c¢m in women; “Largest tumor diameter;
T1a = primary tumor <1 cm, confined to the thyroid gland; Tib = primary tumor >1
and <2 cm, confined to the thyroid gland; T2 = primary tumor >2 cm and <4 cm,
confined to the thyroid gland; T3 = primary tumor >4 c¢m, confined to the thyroid gland or
any tumor with minimal extrathyroid extension; T4a = primary tumor with invasion of
subcutaneous soft tissues, larynx, trachea, esophagus and recurrent laryngeal nerve; T4b
= primary tumor with invasion of prevertebral fascia, mediastinal vessels and encasing of
carotid artery; "NO = No lymph node metastases; N1a = metastasis in level VI (pre- and
paratracheal); Nib = metastasis in lymph nodes outside of level VI including mediastinal
lymph nodes; ®TNM = primary tumor (T), regional nodes (N), and metastasis (M).

2. Association between risk of recurrence of PTC
and dietary intake

Intake of energy, lipids, animal lipids, protein, and animal
protein was significantly higher in the intermediate- than
low-risk group (Table 2). The intermediate-risk group
consumed significantly more grains, meat, and dairy products
than the low-risk group. Multivariable-adjusted regression
analysis showed that the risk of recurrence of PTC was
positively associated with intake of animal lipids, meat, and
dairy products after adjusting for energy, sex, age, waist

circumference, and drinking (Table 3). The risk of recurrence

of PTC was significantly higher in patients in the third and
fourth quartiles of animal lipid intake compared with those in
the first quartile. In addition, risk of recurrence of PTC was
significantly higher in patients in the fourth quartile of meat
and dairy product intake compared with those in the first

quartile.

Table 2. Daily intake of nutrients and foods in patients with papillary thyroid cancer

(PTC) according to low and intermediate risk of recurrence.

LRG"(n=136) IRG (n=228) P-valug”
Eneray (KJ) O3 Ao 0.003
Carbohydrate (g) 24291 + 5826 251.80 + 76.52 0.212
Lipid (g) 3322 + 17.77 39.54 + 20.78 0.003
Vegetable lipid (g) 19.68 = 12.22 2214 + 14.63 0.100
Animal lipid (g) 13.52 + 1241 17.40 + 13.07 0.006
Protein (g) 59.22 + 21.18 65.16 + 24.33 0.019
Vegetable protein (g) 34.18 + 1355 3460 + 12.99 0.768
Animal protein (g) 25.04 = 16.22 30.56 + 19.30 0.004
Fiber (g) 23.11 =+ 966 2277 + 10.58 0.754
Grains (g) 22571 + 105.46 25795 + 119.87 0.008
Meat (g) 54.05 + 68.49 7080 + 8327 0.048
Dairy products (g) 52.87 + 84.69 84.00 =+ 128.05 0.006

LRG = Low-risk group, IRG = Intermediate-risk group; ?Values are mean =
standard deviation; P values were determined by independent t-test for continuous
variables

3. Associations between meat intake and

clinicopathological characteristics

Intake of meat was positively associated with aggressive
clinicopathological features of PTCs such as tumor size > 1
cm and lymph node metastasis before and after adjusting for
confounders (Table 4). On the other hand, meat intake was
negatively associated with presence of thyroiditis before and
after adjusting for confounders. Other clinicopathological

characteristics such as advanced tumor and TNM stage were

Table 3. Association between risk of recurrence of papillary thyroid cancer and daily dietary intake by multivariable logistic regression analysis.

Quartile of dietary intake

ai @ @ o P for trend"
Animal lipid
No. of IRG/LRG? 30/34 38/34 73/34 87/34
Cut off (g <497 497 < to <10.20 10.20 < to <18.03 > 18.03 0.025
OR® (95% Cl) 1 1.204 (0.60-2.43) 2041 (1.04-4.03) 2.193 (1.04-4.62)
Meat
No. of IRG/LRG 55/49 40/23 60/31 73/33
Cut off (g) <0.00 0.00 < to <30.00 30.00 < to <80.00 > 80.00 0.056
OR (95% Cl) 1 1.440 (0.75-2.77) 1.675 (0.92-3.04) 1.866 (1.05-3.31)"
Dairy products
No. of IRG/LRG 103/70 48/29 16/16 61/21
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Cut off (g) <0.00 0.00 < to < 90.00
OR (95% Cl) 1 1.108 (0.62 - 1.99)

90.00 < to <180.00
0.668 (0.30 -1.48)

> 180.00
2027 (1.11 - 371)

0.048

«P <0.05, »P<0.01 compared to the first quartile by logistic regression analysis

"Estimates of P values for a linear trend were based on linear scores derived from the medians of quartiles for intake of nutrients and foods in the low-risk group; 2LRG = Low-risk
group, IRG = Intermediate-risk group; OR was adjusted for total energy, sex, age, waist circumference, and drinking

Table 4. The risk of aggressive clinicopathological features in patients with papillary thyroid cancer (PTC) according to quartile of meat intake by logistic regression analysis.

Quartile of daily meat intake (qg)

<0.00 0.00<to <40.00 40.00<to<91.88 >01.88 P for trend"
(n=104) (n=81) (n=88) (n=91)
Tumor size > 1 cm?
Adjusted OR (95% CI)¥ 1 0906 (0.47-.1.73) 0.894  (0.47-1.69) 2.083  (1.10-3.96) 0.010
Advanced tumor stage
Adjusted OR (95% Cl) 1 0990 (0.54-1.81) 0.936 (0.52-1.70) 1.337  (0.72-2.49) 0.280
Lymph node metastasis
Adjusted OR (95% Cl) 1 1291 (0.68-2.45) 2.029 (1.10-3.75) 1.954  (1.04-3.68) 0.044
Advanced TNM stage”
Adjusted OR (95% ClI) 1 1.085  (0.56-2.10) 1.443  (0.76-2.76) 1.072  (0.54-2.14) 0.819
Thyroiditis”
Adjusted OR (95% ClI) 1 0.546  (0.28-1.08) 1.807  (0.97-3.37) 0.318  (0.15-0.68)" 0.030

= P <001 P <0.05 compared to the first quartile by logistic regression analysis

"Estimates of P values for a linear trend were based on linear scores derived from the medians of quarties for intake of meat; ?N=359 for tumor size; *OR was adjusted for total
energy, sex, age, drinking, and waist circumference; “TNM = primary tumor (T), regional nodes (N), and metastasis (M); JPresence of lymphocytic thyroiditis or Hashimoto's thyroiditis not

associated with meat intake.
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Figure 1. The percentage of T3 or T4 in obese (n=90) and non-obese (n=193) patients with papillary thyroid cancer according to quartie of daily meat intake by
multivariable logistic regression; P-trends were adjusted for energy, age, gender and drinking; Obesity was defined by BMI > 25 kg/m? and WC > 85 cm for women or > 90
cm for men; T3 = primary tumor >4 cm, confined to the thyroid gland or any tumor with minimal extrathyroid extension; T4a = primary tumor with invasion of subcutaneous

soft tissues, larynx, trachea, esophagus and recurrent laryngeal nerve; T4b = primary tumor with invasion of prevertebral fascia, mediastinal vessels and encasing of carotid

artery.

not associated with meat intake.

Meat intake was positively associated with advance tumor
stage (T3 or T4) and presence of thyroiditis in obese patients
but not in non-obese patients (Figure I). There was no
significant association, however, between meat intake and other
clinicopathological ~ characteristics such as lymph node
metastasis and advanced TNM stage in either obese or

non-obese patients (data not shown).

] risk stratification system w2 7HAF

IV. DISCUSSION

The present study is the first report of a positive
association between risk of recurrence of PTC and intake of
anmimal lipids from meat and dairy products in patients with
PTC. We consistently observed a positive association between
meat intake and aggressive tumor characteristics related to

recurrence of PTC, particularly in obese patients.
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Although there has heen no previous study on diet and
recurrence of thyroid cancer, initial occurrence of thyroid
cancer is associated with diet, particularly intake of iodine
(Peterson et al. 2012). Two major histological types of well
differentiated thyroid cancer, papillary and follicular, have been
linked to iodine-rich and iodine-deficient diets, respectively,
suggesting that thyroid cancer risk differs based on iodine
availability (Cho & Kim, 2015). A pooled analysis study
showed that iodine from fish consumption was negatively
associated with the risk of developing thyroid cancer only in
iodine-deficient areas (Bosetti et al 2001). However, iodine
intake and urinary excretion are higher in Koreans than in
patients from other countries because of higher seaweed
consumption in Korea (Kim et al. 1998).

Several epidemiologic studies have reported that intake of
high fat, mainly animal fat, is associated with increased risk of
developing thyroid cancer (Franceschi et al 1989; Franceschi et
al. 1991; Glanti et al. 1997, Markaki et al. 2003). In particular,
studies on Western populations have described a positive
association between thyroid cancer and intake of meat such as
pork, cooked ham, salami, and sausages and dairy products
such as cheese and butter (Franceschi et al 1989; Glanti et al.
1997, Markaki et al. 2003). In Asian populations, thyroid cancer
has been positively associated with consumption of mutton,
lamb, and nitrites from processed meat (Memon et al. 2002;
Aschebrook-kilfoy et al. 2013). In addition, a meta-analysis
showed that higher nitrite intake from animal sources such as
processed meat is accompanied by an increased risk of
incurrence of thyroid cancer (Bahadoran et al. 2015).

There are a few possible mechanisms explaining the
association between meat intake and thyroid tumor progression.
N-nitroso compounds, induced by reaction between nitrite and
amines, are known carcinogenic agents in human cancers
(Jakszyn & Gonzalez, 2006). A high-fat diet has been also
shown to upregulate fatty-acids synthase, which is associated
with poor prognosis, higher risk of recurrence, and shorter
survival of human cancers, including thyroid cancer (Kuhajda
et al. 2000). Mice fed a high-fat diet have larger tumors and
lower survival time than those fed a low-fat diet, suggesting
that a high-fat diet induces aggressive tumor characteristics
related to recurrence of thyroid cancer (Kim et al. 2013).

Among clinicopathologic characteristics, tumor size and

lymph node metastasis were positively associated with meat

61 =yatstd 2378 (2017)

intake in the present study. However, presence of thyroiditis
was negatively associated with meat intake. A previous
meta-analysis reported that PTC with Hashimoto's thyroiditis
had favorable clinicopathologic characteristics such as no lymph
node metastasis or extrathyroidal extension compared to PTC
without Hashimoto's thyroiditis (Lee et al. 2013).

Epidemiologic studies have reported that obesity is positively
related to occurrence of thyroid cancer (Kitahara et al. 2012
Schmid et al. 2015). In agreement, Schmid et al. reported that
BMI and waist and hip circumference are positively associated
with risk of development of thyroid cancer. In addition, BMI is
strongly associated with larger tumor size, extrathyroidal
invasion, lymph node metastasis and advanced TNM stage of
PTCs (Kim et al. 2013). The National Health and Nutrition
(NHANES)

associations between meat intake and risk of obesity and

Examination  Survey demonstrated  positive
abdominal obesity, suggesting that persons who consume meat
have a higher energy intake (Wang & Beydoun, 2009). The
present study consistently showed that the association between
meat intake and advanced tumor stage was greater in PTC
patients with BMI > 25 and waist circumference > 85 for
women or > 90 for men, suggesting synergic interaction
between meat intake and obesity.

There were a few limitations of this study. First, because of
the cross—sectional study design, we could not establish a
cause-and-effect relationship between dietary intake and risk of
recurrence in papillary thyroid cancer. Second, although this
study adjusted for some confounders, there was a possibility
that unmeasured factors affected the results. Lastly, only low-
to intermediate-risk patients were included in the study.
However, this was the first study investigating the association
between dietary intake and risk of recurrence of PTC.

In conclusion, high fat intake from meat and dairy products
was positively associated with risk of recurrence in patients
with PTC, particularly obese patients. However, prospective
and experimental studies are needed to confirm the
cause-effect relationship between high-fat diet and risk of

recurrence in PTC.
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