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ABSTRACT

Objectives: In Korea, the percentage of elderly is increasing at an unprecedented rate,
and is expected to account for 40% of the population by 2060. This massive
demographic change stresses the importance of research on aging as it is necessary to
improve the quality of life (QoL) of this population. This study aimed to examine the
health-related quality of life (HRQoL) of the rural elderly and to clarify its association
with the nutrient adequacy ratio (NAR).

Methods: A cross-sectional study was performed in S-gun, Chonbuk, a critical
agricultural area. The elderly people without abnormal physical functioning composed
our study population and the data were collected by personal visits to 336 elderly
people aged over 65 years (110 males and 226 females). Subjects were interviewed
with questionnaires pertaining to general characteristics and EuroQol (EQ-5D). Nutrient
intakes were assessed two days by 24-hours recall method. Subjects were defined as
high QOL group if EQ-5D index with Nam's model was above the median.

Results: Generally, EQ-5D index was lower in women than in man, and lower in older
subjects than in younger subjects. The percentages of people below the median were
42% (low QoL group) and 58% (high QoL group) were found to be the above the
median. The high QoL group had higher NAR, especially for vitamin C, vitamin BI,
vitamin B2 and folate. All dimensions in the EQ-5D were affected by NAR of some
nutrients and especially anxiety/depression dimension was significantly correlated with
NAR of 5 nutrients (protein, calcium, iron, vitamin C and vitamin B1) and EQ-5D
scores.

Conclusions: HRQol was significantly reduced in elderly with increasing age and this
was more pronounced in women than in man. The NAR of some nutrients were
associated with the EQ-5D index, especially anxiety/depression dimension, among rural
elderly.
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o 20600 40%% 5713 Zloletar AWslar ik
715 93A] 20054 78.641914 2015 82.74,
20509l 89.841% 743] Tk Aoletar sh, 71
Fo] S7FsHAA 854 o3l 21T GA] 2060
o= 2010 R oF 108) o) Tk Zlolekar srh[1].
w3 B0 =5 2013 12598S dolxa, 1
1 7H+E] 19.2%7} 704 o8] AR e A%
A7Fe] HIEE §43] S7bskarl Qiok2]. v -2y
2ho] 17 Zdly Rt oF 8ol AA[3] veht
3 Q7] Wil Q152 @ FEF AASHA] 3t dH, =
a0l Ao] vk A= Az Qlekar Ak whebq A
s S7MN717] $18E AR dEkse] etk o]
FollA AEs AAMIFHE w91 A sk 4k A
S 771 Qo] F23 29 T2 shel AL
shr[4].

19700 256 S 2] A3t 4he] A (quality of
life; QOL) 2] 7Hd A9} QlHtof RFollA A7 =3
(health care) 2] A3} A5 Frleh= T8k A m=2A] &
Aol siaetar qlvk et ghe] A& A ejshs Zlolut o
A S Z7T Toll st ghol= o] £hxd3] o] FoiX]

= kb5 Fhth QOLol AlAA | galA | AF3] A
selol o8l JIFTS W= 1e] T e dist T34
o, QA AA A 9 E) 7R Eekes dnkAQl
well—being®|t}[6]. B2 RE2 Lo], ws, %, A5
G 52 AR AAA 291; wddy, AlZE A7t 5, o

“ -1
FE, 5 5o AAA 221 A - ARA AA 5
glefar gt

QOLE &43l= WX TollA SF—-36 (The 36—item
short form health survey of the medical outcomes
study) [8]°]4 EQ—-5D (EuroQoL—5 dimension) [9]
5, Yl SRS e R sk AAEE 4ol A
(health—related quality of life: HRQoL) 7} =4+
AR w3k o= AL AWE 5 Q1Y) Wil 2 At
€¥aL dTHI0, 111. o] FelA EQ-5Dx f+H<]
EuroQoL group®ll 93l 17748 e] nj i Eol4 54

(non—disease specific measure)< 93] 118k, A=

B EEA Q1SS tPo® nkAol L kA 1
77 2 A AREske] £ AE %, Bl E W respon—
sivenessg& HQlttx stch[12]. 18y EQ-5D+
EuroQoL groupell 254 Yehso] 7ldsi7] wiZel EQ—
5DZ AFE3E 3kS e e Ul sk 483
7} ek, wehA =7} 2ke] AZES vlwsted 2 v
o] A3et EQ—5D 7Fgx| 23-g /este] -3k EQ—5D
indexZ Blwaljo} 3H}[13]. AA St M 7153
Bgo] A=A [13, 14], olell thgh Bz 7} o]
oJ=) 31 e} [15].

SElyetell A= 1990 e A7 ahe] Ao A+
7} S7VskaL AT 57 wHdAgtol Qokde| AFehe
F|oFst =1l digh AFEo] tifto]ar, 298] o1+
Ae oz 3 A= 1] WA ek [16]. =3 A
ALE] Q1A o7 AL AFE[16—18]0L) =
A7 kAL #3715 £9E EQ-5DE A3 A
SE[19, 20] o 7 Gke) A A5E ®arshk= A
)31, 77EHoILE A A EH 9ke] IAIE A 2 <

= 2] B e [21-23].

b 2 Aol 9l QIH]E0] 2 HEAY

S o2 EQ-5D index[14]5 -8t A7k ¢
o] AL Hrfska, =219 AE FAIsk 4] AE 5
A7IEd Fast 22 F9] sl Fda AAHEA
(nutrient adequacy ratio; NAR) #2] ¥4 & §3}2] =
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A7 Ghe] A3 EQ-5DE ©]8-38] [9] ZANE &+,
EQ-5D index (4] & A|57) & F-8t] vlwai3ith EQ—
5DE 559 (mobility: M), A7]132] (self—care: SC),
A8 (usual activities: UA), B=/23 (pain/disco—
mfort: PD), E2F/$-% (anxiety/depression: AD)2] 57§
o]‘%—i T35 o] Stk ZF it} ] A Sl (e

)7, T A S (P 2), Az A S (= 3)°
—4 Al T Follk 7P 7R ZdelE AEeles slo EQ—
5D B¥S 78 ths, $h=els uld o ® /e Nam 5
[14]9] 7F&2 23 (F3l/d 23) < o] 843t EQ-5D

index 78I31aL, 7L 342 vt At
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[0

EQ-5D index=1-(0.0081+0.1140+«M2+0.6274+
M3+0.0572+SC2+0.2073+%SC3+0.0615*UAZ+
0.2812*UA3+0.0581%«PD2+0.2353*PD3+ 0.0675%
AD2+0.2351+*AD3)

ZAMPEARE] 4he] A A4 (EQ—5D index) 2 EQ—5D

:rLAﬂ Ob—l o]L 5 6‘]—_‘10“ \’/Ha‘} o:]o]:ﬁ\_ ;HM_A f (NAR)
= vlwah] 918, kel A Are TU4A(0.9338)F 71+
o7 ¥ gom o] Mwel, EQ-5D2] 7 $5-&
A3 A Qb (R D Al s Ok B 9L

= 2) +ael Al Al (

S )0 T ow o] W
shgict.
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= Fao] 714 ke 71U e Akl A
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pro 3.0@HHIISIEN)E o] g3t oo w TSI,
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o) B 3 7} okl AR B9 o
P77 (241 0185150 7 Qo] NARS thea)

3. 52
FAIAE = SPSS (IBM SPSS Statistics 20.0) & ©]
Sk A, A, 2] A A5 2] B Aole]

o AFE t— g7} A= ke A
A g2 3o EH"F} 243 #7842 chi—square test®s
AN U] (B3 %) L 9N FFie] w3
AHF %t EQ-5D 7} d3lsrste] AdalE 6|
9814 Pearson’s correlation coefficient testE 2145}
Aot B S A oS p < 0.058 7o E A4
skt

2 4

1. AN YA A2 & A|p

A EARE] G 24 (EQ—5D index)+ Table 1
¥} 2t ghe] A 24 9 0.90310.132, 9321 0.866
+0.1472 AAH 02 &7} dRbu ) {25 ottt
(p <0.05). AAA o= gko] 2 A= o] =& (75
Al olab o] e F(65~744) Bt o)A woka
(p <0.05), FAFS] Aol AT 1ol F2st 2ol &
ERjA] ok A] Rl oj =] A$-ofli= AT 7l #-2]3 2jo)

ERATH(p < 0.05).

o) 4 7|

289 B NAZ BE ¥Y2 HPUA 27

ZARPIAR] el A A4 (EQ—5D index) ol wh& JoF
2 27447 vl (NAR)-S vlwsh] 13l], 544 (0.9338)
£ 7R F 7O E o] vlwalglth. Table 29} o]
AAA 02 27} oxpEt FodA] o darel] 43 nlEo]
FH R =1 (p <0.01), AFEREE 65-744°014 &
A7F ARFRT} FYA] o)l &5k v]go] folFo® =
o} (p < 0.05), 754 o) dolM = 21491 22 YEh
A= AU

Table 1. QOL" index of the subjects by age and gender

Gender

Age
( geors] fotal VGEGQ)
\ Male Female

0.922+0.109 0.888+0.118 0.900*t0.116
65-74 ( 62 (112) (74 0064
75 0.878 £0.155 0.844+0.168 0.854 £0.164 0.211

( 48) (114) (162)

0.903+0.132 0.866+0.147 0.878 £0.143 "
Total (110) (226) (336) 0.025
p value? 0.099 0.022* 0.025*

1) QOL index; quality of life index (EQ-5D index) [14]
2) p value of tfest between gender

3) Mean £ SD (number of subjects)

4) p value of t-test between age group

* p<0.05
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Table 2. Distribution of subjects of QOL" index group by age and

Table 4. NAR" of nutrients of subjects by the degree of mobility

gender -
Mobility
Age (years) EQ-5D index b value? Nutrient No problem Problem p value?
< Median > Median (n=221) (n=115)
65— 74 M 15 (25.2)% 47 (75.8) Protein 0.89+£0.17% 0.89+0.18 0.776
*
F 49 (43.8) 63 (56.3) 0.014 Calcium 0.56 +0.26 0.54+0.27 0.500
.75 M 19396 29 (60.4) iron 095£012  095+013 0502
. 57 (500) 57 (50.0) 0.234 Vitarmin A 0744030  0.70+0.31 0.214
i 71 x0. 6510, .
Total M 34(30.9) 76 (69.1) Vitamin C 0.71+£0.27 0.65+£0.30 0.093
0.007** Vitamin B, 0.76 £0.24 0.70£0.25 0.026*
F 106 (46.9) 120 (53.2)
Vitamin B, 0.58 £ 0.25 0.53+0.24 0.130
Total 140 (41.7) 196 (53.1) o
Niacin 0.71 £0.25 0.71£0.25 0.964
1) QOL index; quality of life index (EQ-5D index) [14]
2) p value of chi-square fest Folate 0.77 £0.27 0.66 +0.31 0.002%*
3) Number of subjects (%) MAR (9 nutiients)  6.69 & 1.63 6.34+1.71 0.068

* p <005 **: p<0.0l]

Table 3. NAR" of nutrients of subjects by QOL? index group

1) NAR; nutrient adequacy ratio; MAR: mean adequacy ratio
2) p value of t-test

3) Mean £ SD

* p <005 **: p<0.0]

EQ-5D index®
Nutrient < Median > Median p value?
(N=140) (N=196) Table 5. NAR" of nutrients of subjects by the degree of self-care
Protein 0.87+£0.19% 0.91+0.16 0.057 Self-care
Calcium 0534027  0.58+0.26 0.064 Nutrient No problem Problem p value?
fron 0944013  096+012 0364 (n=317) (n=19)
Viiamin A 0714030 0744030 0399 Profein 089+0.18Y 090+0.17 0.755
Vitamin C 063+£029 073026 0002 Caleium 0564026  058+031 0.703
Vitamin B, 0691025 078024  0001# fron 095+£012  095+£012 0504
Vitarin B, 053£024 059+025  0018* Vitarnin A 073+£030  069£033 0583
Niacin 0694006 0734095 0,142 Vitamin C 069+028 0624032 0.245
Foate 067£031 0784026 0007+ Vitamin B, 074+025 070+0.24 0.456
MAR (9 nuffients)  626+1.71  679+1.60  0.004% Vitamin B, 057+£025  0.48+022 0.132
iaci + +
1) NAR; nutrient adequacy ratfio; MAR: mean adequacy ratio Niacin 0.71£0.25 0.72+0.22 0.971
2) QOL index. qudlity of life INdex(EQ-5D index) [14] Folate 074£028  053+033 0.002+*
3) Median of EQ-5D index is 0.9338 MAR (9 nufiients) 659+ 1.66 6174172  0.286

4) p value of t-test
5) Mean £ SD

* p < 0.05 **: p<0.01, ** p< 0,001

T 7k0] SJoka AAMZ S2320] H|w Table
T A% % (mean adequacy
2 0] Bk R T 59
Eil %Olv}(p <001) 53] 97 @A FollA niE
C(p<0.01), H]ER B, (p < 0.001), HIER B, (p < 0.05),
at(p <0.00D)IA aFe] A AF7E 2 o] vk wE
T} YA A4A43 vlE (NAR)O] F-o4 02 w9kar, o
A, 24, A, vjER AdAE felst ZjolE VERA] gk

EQ-5D% T74J3l1 §li= 5 &, & 554 (mobility),

1) NAR; nutfrient adequacy ratfio; MAR: mean adequacy ratio
2) p value of t-fest

3) Mean £ SD

** p < 0,01

24712 (self—care), Y4&F (usual activities), %/
=37} (pain/discomfort) ¥ -$-2/22F (anxiety/depres—
sion) ol tigk kA A7AF HlE (NAR) = Hlwalr] ¢
al, EQ-5D9] 7t &g s Al 9l (5
problem)’¥} “FA| Y& (5 2+55 3: problem)’9] &
TO & o] H|wdt A¥= Table 4 — Table 83 2t}
9558 (Table 4)°l AoJA FA 2 o] &4 9l
5ol vlsf 97) Fekro] Hit AHE (MAR) = 52 74
f_?}a HAAN SAA Fo o= vR1A] £33}tk (p =
068). 7 7 kel kA AAIFH vl& (NAR) oA 72

= 1: no



Table 6. NAR" of nutients of subjects by the degree of usual

Table 8. NAR" of nutrients of subjects by the degree of anxiety/

activities depression
Usual activities Anxiety/depression
Nutrient No problem Problem p value? Nutrient No problem Problem p value?
(=285 (n=51) (n=288) (n=48)
i +0.18% +

Profein 0890187  088+0.18 0621 Profein 090+0.17% 0824021  0.009**
Calcium 056+026  0.54+0.29 0.675

i *
on 0954012 0954014 0,958 Calcium 0574026  0.47+0.28 0014
Vitamin A 074+0.30 0.70+0.32 0.424 lron 096%0.12  093£0.13 0.149
Vitamin C 069+028  0.66+0.31 0.454 Vitarmin A 0734030  0.71+0.32 0.706
Vitarmin B, 0.75+0.25 0.68 £0.25 0.061 Vitamin C 0.71 £0.27 0.58 +0.32 0.014%*
Vitamin B, 0574025  052+0.25 0.227 Viaming, 0754024 0684026 0.053
Niacin 0714025 0.72+0.25 0.886 ormin B 0575095 051 %026 0129
Folate 075+0.28  0.63+0.32 0.015* 1anmin B, I =D o= :
MAR (9 nufiients)  6.62+1.66 6,29+ 1.67 0.198 Niacin 073+025  0.64+0.27 0.039+
1) NAR: nufiient adequacy ratio; MAR: mean adequacy ratio Folate 0.75+028  0.65+0.30 0.037*
2) p value of ttest MAR (9 nufients)  6.66+1.62 6,00+ 1.82 0.010%*

3) Mean £SD
* p < 0.05
Table 7. NAR" of nutiients of subjects by the degree of pain/
discomfort
Pain/discomfort
Nutrient No problem Problem p value?
(n=139) (n=197)
Protein 091+0.16¥ 0.88=+0.18 0.104
Calcium 0.55+0.25 0.56 £0.27 0.660
Iron 0.96+0.13 0.95+0.12 0.596
Vitamin A 0.75+0.30 0.72+0.31 0.348
Vitamin C 0.68 £0.27 0.69 £0.29 0.815
Vitamin B, 0.78 +£0.23 0.71 £0.25 0.005**
Vitamin B, 0.56 £0.24 0.57 £0.26 0.768
Niacin 0.73+0.24 0.70+£0.26 0.210
Folate 0.72+£0.29 0.74£0.29 0.476
MAR (9 nutrients)  6.64 = 1.58 6511172 0.486

1) NAR; nutrient adequacy ratfio; MAR: mean adequacy ratio
2) p value of t-test

3) Mean £ SD

** p < 0.0]

1) NAR; nutfrient adequacy ratio; MAR: mean adequacy ratio
2) p value of t-test

3) Mean £ SD

* p <005 *: p<0.0]

St 2k YEbd Jdie
(p <0.01) ¥ollar, vlEM C(p = 0.09)+= A
SO FAA SR okl kgkth B

o] “EAl S wHTE FoFa 24413 v1& (NAR) o] 2
M| 38 JokAa 2719 (Table 5) 2 9485 (Table
6)l o= Aak(p < 0.05)¥01%)a1, 55/ 7 (Table
7)ol o1 BleR B, (p < 0.01)¥0]3)t}. 4-&/E<ke]
Ao = Al §lerare]l EAl TRt T
(p <0.01), Z5 (p < 0.05), BIEF C(p < 0.05), Helo}
Al(p <0.05), 4Hp < 0.05) 59 oA AP v&
(NAR)®] F-2l8Al =9k, ool w} 970 GoFae] Ht 4]
%= (MAR: p < 0.01) GA] F-25H] =3k

HEFY B, (p < 0.05) 7} Ak
ko L}
Zil 7

Table 9. Correlations between intake of nutrients (% of RNI) and EQ-5D (EuroQol - 5 Dimension) of the subjects

Mobility Self-care Usual activities Pain / discomfort Anxiety / depression
Energy" -0.003% -0.042 -0.025 -0.095 -0.056
Protein -0.071 -0.052 -0.079 -0.071 -0.112%
Calcium -0.003 0.054 0.004 0.004 -0.115%
Iron -0.060 -0.035 -0.075 -0.033 -0.111*
Vitamin A 0.006 -0.038 0.004 0.031 0.015
Vitamin C -0.056 -0.018 -0.028 0.004 -0.108*
Vitamin B, -0.097 -0.053 -0.101 -0.135* -0.128%
Vitamin B, -0.043 -0.060 -0.060 -0.021 -0.015
Niacin -0.055 -0.047 -0.030 -0.054 -0.042
Folate -0.124* -0.100 —0.158%* -0.024 -0.073

1) EAR % (Estimated average requirement %), RNI (Recommended nutrient intake)

2) Pearson correlation coefficient
* p <0.05 ** p<0.01]
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4, EQ-5D% °HAl W 9 FFA HAT 2o LT
EQ—5D @-FollA <A Al 3 &

Yo XA vES vwsl Boke o, 255 vk et
71 B, 94k x}ﬂﬂrﬂfﬁ} s At S /ERtt
= H[ER B, $2/2%0 s wild ) e vjE] C, o
olotal, FakellA] {25k xfolE YERASI7] Wil EQ—
5D 7} e} Goka AT *bwﬁl-‘é— TSI
3z} Aol wheh st oA (elui=] &
97N GoFal] WAL %ot EQ-5D 7+ & E@#E}ﬂ &
PAAE 3 A= Table 99} 2t} #2003 22 dakat
AE vERE 352 25597 94t <0.05), 448
57 34Hp < 0.01), B5/E0 vjER] B, (p < 0.05)
ol T%/@Mf whilzl (p < 0.05), 24 (p < 0.05),
A (p < 0.05), HIEF] C(p < 0.05), BIEM] B, (p < 0.05)
ol A #E = FFA AF T frolst Felo] vEr
U] oForet.

[}

=

2

o)

o)

ol

1

AL Ak Zgef] what AQlo] A Zbsh= A4,
Ao w golwar, AA Ak - AAA . lo|u g
¥} e vz 4ol 2 (non—health—related
quality of life) ¥} AlAA A7} 2 AEw A7 4
9] A (health—related quality of life) & 1 gt

51. o] FollA g¥ell thak 7|1 o) v $- A7 4
9] o] F=H= ZlolH, 53] v Agke] A Eo] w11
AA A FFo] AFtE = wolof JlojME= e Tt}
[18, 26].

. fo o oEx
1o

ot oX

o

=

¢

QI w5k ol dA, A Tod
S A7 ae] A fFAIH[27]. 1ol JloiA 5
oyt WIAHAEE T3 g2 W AiAle A
& ahel Ag AshA7IA[28] Adetar @R U
= AAteh AR Ao g ek ohye) ek
2712k HHARD k2 ST, AP o R FE ] 3]
HARES D5A171 o mAkd) 384l o8& wet
[29, 30]. H=3F &2 A0 & deof T3 A
AQ1 wa} Al ol e mAAL[31] v &84
Q1 2R13} $A 7 ake] At st Y vl
e [25]. whebA] FH<E ofe] AgAbse] AAL, YU, A
APREL 5 AAre] At ko] A ate] dAlel thelf e B

2% Qe gk, e olele Hee o

o A el S} 971 [32] whel Aol
*}EHEJOM #47)% B Aake] A AL ol 1hE
A% Axje) Aol ilel dhatk el Z71eh
2, 33]. 3810l QA 24ke] Az 3he] A3}
o 0]t 17} s 1A o} Ael, L
o olabel sk el ek 90k 2 ol A
AFE: hel) kel A AEE T Wle] thE glo] 71y
S, chgE AR ER 277} A9 0] ol
3 33, elcebl A Gk AT AET A
AN (23, 3410 AAFAS(35], Frgeiey [22) 5
5} ak] A3e] WA v B AFEo] YA v 15
3]_31 o:]o]:/\ J\J_AJ X%X‘]/HJ,]_ )\1—4 Z]J,I_QJ _7‘:]_74]2 /\Liﬁ 13_
AT A9 gl Aol mr 2 ATolNE ok A4 A

A
2 Z=Zo] A7 A0] & #)Zmo] w1 AEES vl

T 2

o2
o> B

o‘f& rr
N
~

of
=

AT A, AR AR 4ol A A e ozt dab
BT} F-o08HA wiekar, AL w9t (65~744) ¥} 118
QI (754 o) ollA] WAl YelkgtTh 53] 34d e 9o
A T5A] o]d<o] 65~T74AlE R} f-2l51HA] A7} do}
Ht. o]et Zo] 1o QoA ghel A X|4=7t AR}
ApRh vk 318 .‘1°J°] FE wRlH ) v A= o]y
AYATE (22, 3813 AX 3= AE o7 Azhe)
s Al67] FUAFGUTAL AARE vPFO R A9 H F
AT, AFT, TET, A 12 SEARYAE 8t
AT T ArEAS 1ke] 42l A A& v]wst Chung &
Lee [38]2] HilelA 5 J}OéXl»aA el A A7t 7
7 ekrhar stk i Aol stk giitte] s
AGAEoIR o B E e Ay BluE & 5 ke
APdo] i, AT kARl AHFE Chung & Lee [38]
o] AR} %947 witel A4 v E 7= §loks $H)
o] ik, Z1eu} Ago] Wobd R 4he] A X5t ot
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