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ABSTRACT

Assessment regarding the nutritional status of Parkinson’s disease (PD) patients is important because their nutritional
status influences the outcome of disease. The purpose of this study investigated the dietary habits, dietary quality, and
quality of life for Korean PD patients according to their nutritional status. Seventy PD patients were recruited from K
University Hospital (KMC IRB#0918-07) from February 2010 to October 2011. To diagnose PD, the United Kingdom
Parkinson’s Society Brain Bank standards were used by a neurology physician. The participants were interviewed and
assessed using various tools, including a general questionnaire, anthropometrics, questionnaires for dietary habits, di-
etary diversity score (DVS), dietary variety score (DVS), diet quality index-international (DQI-I), beck depression inven-
tory (BDI), the Korean version of mini mental state examination (K-MMSE), and 36-item short-form health survey (SF-
36). The results of the study were as follows: 1) Most of the PD patients (69.0%) were at risk of malnutrition, and 8.5%
and 22.5% of the subjects were malnourished and well-nourished, respectively. 2) Clinical symptoms (swallowing and
chewing difficulties) were obvious, and the quality of diet (DDS, DVS, DQI-I) was low in the malnourished group (p <
0.01). 3) The malnourished group had significantly lower scores regarding SF-36 (quality of life) as well as that of cog-
nitive function (p < 0.05). 4) The nutritional status of PD patients was significantly correlated with their depression (p <
0.05) and quality of life (p < 0.01). These results indicate that appropriate nutritional management will improve the nu-
tritional status and quality of life as well as the cognitive function in Parkinson’s disease patients. (Korean J Nutr 2012;
45(3): 240 ~ 251)

KEY WORDS: Parkinson’s disease, nutritional status, dietary quality, quality of life, cognitive status.
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Statistical Package for the Social

Table 1. General characteristics according to the nutritional status
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A R NS

AR S0 ok AFEE MNA H7} B30 upe} 3o 2
wote] 259 dNbel S5 247 Ak Table 13}
Ao A 5 FEFSH S5 2 FETF A9 o 19
FEEY Lo E £ dR s 47 AR 22.5%
(169), 69.0% (49%), 8.5% (678)= o] IF=F A&
TO® BRE ZF F9 %ﬁ ﬁﬁé% 63.8 * 6.76A (61~
8IA), 664 + 834 @6~81A), 661 + 1114 (53~80A)°]L

o, Bt %%7]71}% a :rLoﬂ/ﬂ 18.6 + 25.571€ (0.0~83.07H
6 7 (0.0~96.0709), 334 + 279714 0.0
~64.07% °J)§ o 7+ zpol= Jﬂm&]x] orgit} W Ari
258} £9) ol5}9] telo] 7k LelA] 75.0%, 571%, 66.6%
olglon] WA FAISHE 2ele Fxlo] 77t 56.3%, 40.8%,
833%= 71 Hl&o] =3kt 75 Fejellde & Il w2
Zo] afo|7} A=t R ] S o (93.8%)3) U=
A T (9929 v 9-ARRE A Ab= o] AL Y
= oAM= 333%2 7P WA YERT (0 < 0.05).

Variables Well-nourished (n = 16) At risk of Malnutrition (n = 49) Malnourished (n = 6)
Age (yr) 688 +6.7" 66.4+83 66.1+11.1
Gender Male/Female 7 (43.8)/9 (56.2)” 7 (34.7)/32 (65.3) 3 (50.0)/3 (50.0)
Duration of PD? (mon) 18.6 255 15.7 +21.6 33.4+279
Education period (yrs) 5.6+3.9 7.1 +47 55+ 48
Occupation Agriculture 1(6.3 2 ( 4.1) 0( 0.0)
Professionall 0 ( 0.0) 2(4.0) 0( 0.0
Small business owner 3(18.7) 2(4.1) 0 (0.0
Housewife 3(18.7) 18 (36.7) 0( 0.0
Other 0 (0.0 5(10.2) 1(16.7)
None 9 (56.3) 20 (40.8) 5(83.3)
Living status™ With spouse 15 (93.8) 29 (59.2) 2 (33.3)
With children 0 ( 0.0 6(12.2) 1(16.7)
With spouse & children 0 ( 0.0 11 (22.5) 1(16.7)
Alone 1(6.3) 3(6.1) 2 (33.3)
Exercise Yes 11 (68.8) 26 (53.1) 1(16.7)
Frequency (time/week) 58+ 2.1 51+1.4 3.0+£0.0
Duration (min/time) 74.5+ 48.4 55.3+26.8 20.0+£0.0
Alcohol Yes 4 (25.0) 13 (26.5) 0 (0.0
Frequency (times/week) 1.0+0.0 20+1.9 0.0+0.0
Amount (g alcohol/time) 56.9 + 68.4 31.6+393 0.0+0.0
Smoking Yes (at present) ( 0.0 (4.1 1(16.7)
Cigarettes/day 0.0+0.0 10.5+13.4 20.0+0.0
Duration (yrs) 0.0+0.0 24.0 £ 28.1 45.0£0.0
Family history of PD Yes/No 1(6.3)/15 (93.7) 2 (4.1)/47 (95.9) 0 (0.0)/6 (100.0)

No significant difference among the groups was found by Duncan’s multiple range test among the groups
1) Values are Mean +SD  2) Values are n (%) 3) PD: Parkinson’s disease
* 1 Significantly different among the groups by Chi-square test at p <0.05
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Table 2. Anthropometric measurements according to the nutritional status

Male Female
Well-nourished At risk of Malnourished  Well-nourished At risk of Malnourished
(n=7) malnutrition (n = 17) (n=23) (n=9) malnutrition (n = 32) (n=23)
Height (cm) 164.5+8.3" 163.5+ 6.2 161.3 +4.5 150.2 + 7.3° 152.7 +7.0° 141.5+1.3°
Weight (kg) 69.5 + 6.9 63.9 +10.1° 488+ 5.5° 60.6 +7.3° 58.5+8.1° 445+ 58°
BMI” (kg/m?) 25.6+1.5° 23.8+3.0° 18.7 +2.1° 268+2.5 25.1+3.3 222+27
PIBW? (%) 116.7 + 6.9° 108.4 + 14.0° 853 +9.9° 127.9 £12.0 119.7 £16.0 105.8 £12.8
LBM? (k@) 50.8+28 49.1£6.3 433+ 4.7 38.5+ 5.0° 39.8+5.1° 320+0.3°
Body fat (kg) 18.7+4.8 147 £58 17.9 £22.3 22.1 +3.9° 19.3 +6.0° 12.5+5.5°
Body fat (%) 25.4 + 6.2° 225+ 6.4° 112+1.3° 353+55 327£72 27.3£9.7

1) Values are Mean +SD  2) BMI: Body Mass Index = body weight (kg) / height (m?) 3) PIBW: Percentage of ideal body weight =
body weight (kg)/ideal body weight (kg) x 100 4) LBM: Lean Body Mass 5) Letter with different superscripts in the same row
are significantly different at p <0.05 by Duncan’s multiple range test

Table 3. Dietary habits and dietary problems according to the nutritional status

Variables Well-nourished (n = 16) At risk of malnutrition (n = 49) Malnourished (n = 6)
Dietary Habits” score (0—14) 12.1+1.07 M.4+1.7 1M.5+1.2
Regularity of meal (0-3) 3.0£0.0 28+0.4 28+0.4
3 meals/day 16 (100.0)° 41 (83.7) 5( 83.3)
2 meals/day 0( 0.0 7 (14.3) 1(16.7)
1 meals/day 0( 00 1(20) 0( 00
Regularity of meal time (0—-3) 28+0.3 24+0.7 28+0.4
Regular (6—7 times/week) 14 ( 87.5) 32(65.3) 5(83.3)
Irregular (3—5 times/week) 2(12.5) 9(18.4) 1(16.7)
Iregular (0—2 times/week) 0( 0.0 8(16.3) 0( 0.0
Meal speed 1.5+0.7 1.8+0.7 1.8+0.8
Slow (>20 min/times) 2(12.5) 10 (20.4) 1(16.7)
Normal (10—20 min/times) 5( 31.3) 24 (49.0) 2(33.3)
Fast (<10 min/times) 9 ( 56.3) 15 (30.6) 3( 50.0)
Overeating frequency 28+0.3 2.8+0.3 3.0+0.0
> 3 time/week 0( 00 1(20) 0( 00
2-3 time/week 2(12.5) 3(6.2) 0( 0.0
0—1 time/week 14 (87.5) 45(91.8) 6 (100.0)
Dietary problems” 1.8+0.3 1.4+£0.5 1.1+0.4
Swallowing difficulties™* 1( 63) 4(82) 3( 50.0)
Chewing difficulties* 0( 0.0 15 (30.6) 3(50.0)
Anorexia 1( 6.3 4(82) 2( 33.3)

1) Eating habit is a screening and assessment tool that can be used to identify Parkinson disease patients aft risk food habits and
dietary problem. Scores ranging from 0-14 (bad to good) is calculated corresponding respectively to food habits and dietary
problems 2) Values are Mean +SD  3) Values are n, (%) 4) Multiple choice responses

Significantly different among the groups by Chi-square test at *: p <0.05 and **: p <0.01
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Fig. 1. Comparison of nutrient intakes with KDRIs according to the nutritional status. 1) KDRIs: Dietary Reference Intake for Koreans,
2010 2) Value are Mean £SD  3) =: significantly different at p <0.05 by Duncan's multiple range test.

Table 4. Dietary quality of the subjects according to the nutritional status

Variables Well-nourished (n = 16) At risk of malnutrition (n = 49) Malnourished (n = 6)
DDS” 3.8+ 0.5 3.7 +0.6° 28 +0.4°
DVS? 7.5+ 1.6° 7.5+2.3° 4.6+09°
DQH* (0—100) 63.5+50° 60.9 + 6.5° 51.6+4.7°
Variety (0—-20) 13.1 £2.6° 12.6 +3.2° 82+1.5°
Adequacy (0—40) 274+ 4.4 24.7 + 4.9° 16.9 +3.9°
Moderation (0—30) 21.1+27 217+38 250+2.46
Overall balance (0—10) 1.7+1.1 1.6+1.2 1.4+1.1

1) Value are Mean +SD  2) DDS: Dietary diversity score, counts the number of food groups consumed daily meal from major five
food groups (grain, meat, vegetable, dairy, fruit) 3) DVS: Dietary variety score counts the total number of food consumed per
day 4) DQI-I: Dietary quality index international scores are the sum of the four categories used to assess diet quality, 0 (poor diet),
100 (excellent diet) 5) Letter with different superscripts in the same row are significantly different at p <0.05 by Duncan’s multiple

range test
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ojoPAl S FF Y YT vt FEET 1™ ol 22 98.0%,
81.6%°1Q11, GoFEaF -2 537%2 2 VFERGTH (p < 0.05).

A2 F Adeloll whek 253 AAke] A 57t A
1= Table 49} 2t} A1) thef4 (DDS) H7h k= 3
AFE] oF5 0] 38 + 057, PUETF 97 0] 37 + 067,
JOFETF 0] 2.8 + 04H 0 Z JoFETF FojA] A&7 A
F7H FojH e ® thefshA] gk Ao ' YT (p < 0.00).
A150] teFg (DVS) B7bollA= 19 Bt AdFshs 2159
7L ZF o)A 75 £ 1.6%, 75 £ 23% 45 £ 0952
FEL oA thE ool Hlsto] & H?‘a E 7 foHe
B 520kt (p < 0.01). A4 A (DQI-DE7Fll A= Z- 1007
gl JFALE] FE o] 63.5 + 504, YEF I +
0] 60.9 + 6.5%, YUFEF F0] 51.6 + 47HO 2 JFETF
o] thE I ol Hlsf Aape] o] frojA o ' Yttt (p <
0.00). /51/\].4 &) 01—5 = r,].o}:/d J:17].oﬂ/\-]1— 20;<4 u}x%oﬂ pds
oA 131 £ 2.6%, 12,6 + 327,82 + 15802 Qs
& oA FoR e ® wekom (p < 0.01), A4 H7bollA
I 407 whdoll 22} 274 + 447, 247 + 497,169 + 39
HO 2 FUEL oAl thE F o Hlsto] fojHor
ekeh (p < 0.001).

22 P X 2R |5, HYHH 4 B

HFAS] A deoll whet ERe & A=, A Ve
2 ko] A& H74et A= Table 53 2l &8 A=E 4
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FAET T ol 307 £ 1174, FFETF 7] 36
HO g Al & B AT & A goof| &oh= Zow

UEepow, o Thof] §-2&3l Afol= iEEJZl &kt
Q12| 7% Bt Aol A= 307 oA FUAH I
8213 + 4773} JoFEE %’4?};‘ % 207 + 40802

A e p < 005)

259.8 £ 1658702 +

}ott rIr F—LI I+

goFEeF 42 160 + 6.5%

4] A 57} Ay 8007 wHdell FUAE] s o] 4208
19774, FFEF 8 ol 4327 £ 168.5%

7re) EAH 02 I3t Aol

o]
k)R] okorot e (Vitality) SlEol|Als JoRAte] oF
iL 1415 + 2177, BUEaF 919 o] 282 + 2337,

2ok o] 141 + LIRS R JofRef 7o] Jofale) o3
%oﬂ HJgl] f-o240 2 YA e (p < 0.05).
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Table 5. BDI, K-MMSE and SF-36 scores according to the nutritional status

A oR Frle] gof et AuIt G ARl
2 4

2t JFS WA = 2l

& Bl 3o

[e] o
PG W= Ao

Variables Well-nourished (n = 16) At risk of malnutrition (n = 49) Malnourished (n = 6)
BDI” (0-63) 31.4+16.8" 307117 363117
K-MMSE? (0-30) 21.3+4.7% 20.7 + 4.0° 160+ 6.5°
SF-36" (0-800) 420.8 £197.7 432.7 +168.5 259.8 + 165.8
Physical function 52.5+28.4 60.3 +29.4 37.5+29.7
Role-Physical 56.2+37.0 51.0 +34.2 37.5+30.6
Bodily pain 57.6 +31.4 66.2 +34.3 44,4 + 449
General health 42.5 £ 25.6 42.3+18.9 11.6 +13.6
Vitality 41.5+21.7° 28.2 +23.3%" 141 +£11.1°
Social functioning 53.1 £ 33.6 60.7 + 39.1 31.2+37.7
Role-Emotional 56.2 +51.2 69.3 +46.5 33.3+26.3
Mental health 61.0+17.0 54.4 + 255 352+29.0

1) Values are Mean +SD  2) BDI: Beck depression inventory provides a continuous score of depressive symptoms ranging from 0
to 63, the standard cutoffs were as follows: 0—13: minimal depression, 14—19: mild depression, 20—28: moderate depression, 29—
63: severe depression 3) K-MMSE: Korean version of mini mental state examination provides a continuous score of mental status
ranging from 0 to 30, the standard cutoffs were as follow: 0—9: severe status, 10—19: moderate status, 20—23: mild status, 24—30:
normal status  4) SF-36: 36-item short-form health survey, scores ranging from 0 to 100 (worst to best health) is calculated corre-
sponding respectively to physical health and mental health  5) Letter with different superscripts in the same row are significantly

different at p <0.05 by Duncan’s multiple range test
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36-item short-form health survey, scores ranging from 0 to 100
(worst to best health) 2) The correlations of these data were an-
alysed by partial correlation coefficient after adjusting duration
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