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Abstract

Both genetic and environmental factors play important roles in the pathogenesis of Parkinson Disease (PD). The
contribution of many environmental factors including dietary factor remains unproven. The purpose the study was to
investigate the dietary habits, nutrient intake and dietary quality of Korean PD patients according to the duration of
disease. PD patients were recruited from K and S university hospitals from May 2005 to January 2006. This study
was carried out after approval by the Institute Review Board (IRB). British Brain Bank criteria was used to diagnose
PD. The subjects were classified into 2 groups based on the duration of PD: <25 months and >25 months groups.
General characteristics, anthropometric measurements, food habits and dietary intakes were investigated. The results of
this study were as follows: 1) The mean age of <25 months group (66.9 £ 8.0 yr) was significantly higher than that
of >25 months group (62.2+8.8 yr) (p<0.05). No significant differences were found for academic background,
occupation, living status and social activity, however, numbers of diseases, exercise and family history of PD were
significantly different. 2) Anthropometric measurements were not different between the two groups. 3) The frequency
of taking snacks was significantly higher in <25 months group and the amounts of alcohol consumption were
significantly higher in >25 months group. 4) Daily intakes of most nutrients were very low compared with DRI. 5)
The MAR score was significantly lower in <25 months group (p <0.05;) however, the scores of DVS, DDS and DQI
were not significantly different. As a conclusion an overall nutrient intake and dietary quality of the Parkinson's
Disease patients need to be improved regardless of duration of the disease and a well-balanced diet should be
emphasized. (Korean J Community Nutrition 13(4): 582~591, 2008)
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Table 1. General characteristics of the subjects according to the duration of disease

Variables < 25 months > 25 months
(n=47) (n=150)
Duration of disease (months) 132 £ 5.7Y 42.0 £ 16.3**2
[Range] (2~24) (25~85)
Gender, Male/female [n, (%)] 12/35 (25.5/74.5) 11/39 (22.2/77.8)
Age (yrs) 669 £ 80 622 + 8.8*
[Range] (43~83) (42~75)
Academic background < Middle school 32 (68.1) 30 (60.0)
High school 11 (23.4) 14 (28.0)
> University 4( 8.5) 6(12.0)
Occupation Professional 4( 8.6) 6(12.0)
Office worker 2( 4.3) 2( 4.0
Small business 2(4.3) 4( 8.0)
Laborer 6(12.8) 3( 6.0
Housewife 23 (48.9) 29 (58.0)
None 12 (25.5) 8(16.0)
Living status With family 42 (89.4) 46 (92.0)
Alone 5(10.6) 4( 8.0)
Social activity Yes 35 (74.4) 34 (68.0)
No. of disease 1.5+ 14 0.8+ 0.8*
Exercise Yes 29 (61.7) 41 (82.0)*
Minutes / time 38.6 £ 45.3 50.4 £ 37.5
Family history of Parkinson disease Yes 1(20) 8 (16.0)*

1) Values are mean = SD or n (%).

Significantly different between the two groups by chi-square test or Student's ttest af *: P < 0.05 and **: P < 0.01.

Table 2. Anthropometric measurements of the subjects according to the duration

Variables Male Female
< 25months (N = 12) >25months (n = 11) < 25 months (n = 35) > 25 months (N = 39)

Height (cm) 1647 = 6.8" 1688 £ 5.0 15639 £ 5.6 183.8 = 6.1
Weight (kQ) 63.2 = 10.0 695+ 84 563+ 7.9 560+ 7.9
BMI? (kg/m?) 234 = 4.1 244+ 27 234 £ 3.1 236 £ 24
PIBW? (%) 106.4 £ 18.8 110.8 £ 12.3 111.3 £ 14.7 1125 £ 11.7
Bodly fat (kg) 150+ 7.3 168+ 55 183 £ 49 17.8 £ 4.1
Body fat (%) 231+ 85 23.7 £ 59 327+ 56 31.7+ 43

1) Values are mean £ SD.
2) BMI: Body Mess Index = body weight(kg) / height (m?)

3) PIBW: Percentage of ideal body weight = body weight (kg)/ideal body weight (kg) x 100
All values are not significantly different between the two groups by Student's f-fest.
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Table 3. Food habits and dietary problems of the subjects

Variables < 25months =25 months
Meal speed
Slow 14 (29.8)" 9(18.0)
Nomnal 12 (25.5) 16 (32.0)
Fast 21 (44.7) 25 (50.0)
Regularity of meal
Regular 29 (61.7) 36 (72.0)
Imegular 18 (38.1) 16 (28.0)
Frequency of snack*
> 2 time/day 21 (44.7) 14 (28.0)
Once/day 10 (21.3) 24 (48.0)
None 16 (34.0) 12 (24.0)
Overeating
> 3 tfime/week 2(4.3) 2(4.0)
1 - 3 time/week 7(14.9) 9(18.0)
Never 38 (80.9) 39 (78.0)
Dietary supplements/functional 14 (29.8) 15 (30.0)
foods
Alcohol
Yes 8(17.0) 7(14.0)
Grams of alcohol / time 174 £ 189 252+ 110.2°
Eating problems®
Swallowing difficulties 5(10.6) -
Chewing difficulties 12 (25.5) 5(10.0)
Anorexia 19 (40.4) 6(12.0)
Xerostomia 27 (57.4) 16 (32.0)

1) Values are mean £ SD or n (%).

*: Significantly different < 25 months group and > 25 months
group by Student's f-test af *: P < 0.05.

§. Data include multiple answers.
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Table 4. Average daily intake of nutrients of the subjects according to the duration of disease

Nutrients Male Female
< 25 months > 25 months < 25 months > 25 months
Calorie (keal) 1,738.2 = 391.7" 1,756.6 = 458.9 1,3145 + 318.4 1,398.5 =+ 389.1
Carbohydrate () 288.7 £ 634 289.2 £ 60.1 2230t 552 2283 £ 66.7
Protein (Q) 695+ 232 762 £ 306 563+ 162 624 £ 241
Fat () 428 = 24.0 424 + 292 289 £ 16.2 344+ 202
C:P:F?atio (%) 63.5:16.3:21.2 62.8:16.5:20.7 65.0:16.1:18.9 620:17.0:21.0
Cholesterol (MQ) 205.1 £ 160.3 199.9 =+ 174.6 130.5 £ 92.3 183.3 £ 143.0
Calcium (Mmg) 603.3 £ 197.0 6255 =+ 269.3 462.7 £ 195.0 5302 £ 2429
Phosphorus (mg) 937.6 £ 260.9 1,025.6 =+ 382.8 725.3 £ 227.5 864.7 £ 323.1
Iron (MQ) 154 + 4.8 165 = 4.7 130+ 6.9 140 = 5.4
Na (mg) 4,451.4 £ 1975.1 4,898.5 + 1197.4 3.213.1 = 940.2 3,314.6 £ 1189.1
K(mg) 2,739.0 £ 851.8 2,965.4 £ 993.6 2,212.2 = 561.8 2,617.3 £ 937.8
Zinc (MQ) 8.2 £ 2.1 7.8 & 2.1 70+ 25 89 = 5.7
Vitamin A (ug R.E) 621.1 £ 3804 6550 =+ 282.2 529.8 + 309.6 658.0 £ 415.8
Vitamin B, (Mg) 1.0 = 0.43 1.1 £ 0.5 08 04 1.0 £ 0.4
Vitamin B, (Mg) 1.0+ 0.4 1.0 + 0.5 08+ 04 09 £ 0.3
Vitamin B, (Mg) 1.8 = 0.6 2.1 0.7 1.5+ 04 1.8 £ 0.6
Vitamin C (mQ) 113.0 £ 483 1370+ 53.7 107.9 £ 69.0 13569 £ 89.9
Vitamin E (Mg) 11.3 = 7.5 11.0 = 4.3 79+ 30 8.4 4.3
Niacin (mgQ) 12.7 3.9 162 + 6.0 108+ 3.8 129 = 6.7
Folate (nQ) 2779 + 144.4 2935+ 129.6 2040 £ 820 2713 £ 1545
1) Values are mean * SD.
2) C: P : F ratio : Carbohydrate : protfein : fat ratfio
All values are not significantly different between the two groups by Student's t-test.
Energy | O=25mon
Protein g . H =25 moan
Dietaryfiber | ——— -
Calcium | .
Phosphorous |n y
Iron I '
Zinc . .
Vitamin A ﬁ
Vitamin B1 g ;
Vitamin B2 g .
Niacin .
Vitamin B& *
Falate
Vitamin C |y —
Vitamin E _TL ; J
0 100 200

Fig. 1. Comparison(%) of nutrient intakes of the two groups with KDRIs"

1) KDRIs: Dietary Reference Intakes for Koreans (Korean Nutrition Society, 2005)
< 25 mon : Duration of Parkinson disease < 25 months.

> 25 mon : Duration of Parkinson disease > 25 months.

*: Significantly different at P < 0.05 by Student's f-test.
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Table 5. Dietary quality of the subjects according to the duration
of disease

Variables < 25 months > 25 months
Nutrients adequacy ratio?
Protein 1.4 =+ 05" 14 +05
Vitamin A 09 *05 1.1 £ 06
Vitamin E 09 05 09 04
Vitamin C 1.1 £ 06 1.4 =08
Vitamin B, 08 *+£0.3 09 £04
Vitamin B, 0.7 £03 08 +£0.3
Niacin 08 *+0.3 0.9 =+ 0.5*
Vitamin B, 1.1 £03 1.3 =+ 0.5%*
Folic acid 0.6 £03 0.7 £ 0.3*
Calcium 0.7 £03 07 £03
Phosphorus 1.1 04 1.3 £05
Fe 1.5 07 1.6 +06
n 1.0 £03 1.2 +07
Mean adequacy ratio® 0.87 £ 0.14 092 £ 0.11*
Dietary diversity score” 42 +07 41 +0.7
Dietary variety score® 1356 + 34 134 + 3.8
Dietary quality index® 63 1.7 64 £ 2.1

1) Values are mean =+ SD.

2) Nutrients adequacy rafio : Ratio of consumed amount of
each nufrient / RDA for each nutrient.

3) Mean adequacy ratio : Sum of NAR of 13 nufrients/ 13, (Al
NAR values are truncated at 1.0)

4) Dietary diversity score counts the number of food groups
consumed daily meal from major five food groups (grain,
meat, vegetable, dairy, fruif).

5) Dietary variety score counts the total number of food con-
sumed per day.

6) Dietary quality index are summed score across the eight
recommendations to develop a Diet Quality from O (excellent
diet) o 16 (poor diet).

tjekd (DVS)2 1871710] 25709 vjeikel oA 13.5 +
3.4, §71710] 25709 o]l FollM= 13.4 = 3.8%
717k whE ztoli= YERA] kT (Table 5). 2A]
A A7 F % —’F(DQDE 7170 2570€ v|wiel o
A 6.3+ 1.7, W7 7ko] 25719 o)Akl FoA=
6.4 £ 212+ 7}01] FolA el xfo|= BT | okolr)

i

H A (Levis 1990; Markus 5 1992) Z3le] 2]
sk T Sl AT At vehde 2l w3

3 5= gl 21 9 ek ARk olidA) 2ol

p!

|

o] WEo) ALt e Ao] 919l A0% waHILY,
12702 Z9F 5 kg AT AZ7247F Q99 1542 73471

4 e} st Lo} 8 15e) Al o
o B AN F A HHY] B4 A o 29

O AT, AAGE, AATZA tixr B B s
B (Davies 5 1994).

3 971EH x50 1Y = AFATe] A7 UF=
oL} A1F g M malle ) W Eorhs AT A
= 8l o 4y (Department of Health and Social Security
1979) g A BRI Bfe) 35 2 HALS

= 2, OOO 2,400 kcal®} 1, 600 1 900 kcalell ]
%g}% ’kfﬂi AF sk St 20059 % -2t
=l JFZ2AE(2006) oA LERE 40~654] 017
9 1d ;,i'%}: 3 o] 2442t 1,882.7~2,446.3 keal,

1,857.1 kcal?l A3} vlwshd 2 AT OdA7}
Uk w-2- g ako] Il ot 167] A ollA 504 o= of
7O % MR AFAAFARNEZAK]E Sato] Bt A3
S A A (Lee 5 2003) o141 9] Hd 7h7} 1,786,
1,458 kcal/day 2= AT}

A7, SIS SRS 2 Aol Blste] &
gol| thsh AW o] vlgo] 52 A0 vehgtt, =
27 - Q4F2AH(2006) A1}, 604 o]/+e] Hhide] 14 3
7+ A9 o UA] Blgo] 242} 14.1%, 11.9%%1 713} v] i
slo] I e SRS 242 T d9e] 20.7~21.2%,
18.9~21.0%% =7 AHsk Qs 2o Vet A%
o] AF g s o] BAIE ot 7] 218 v=r€] cohort
Aol F=A Aol AFHFO] & I w s vl
sk A, W el FaA 2] AF e SIS 9
AR Al WEEA] koot qﬂ%iﬂﬂ‘%ﬁ =
ol =AR- SIS ] P ES YT A9E Bl
(Chen & Zhang 2003).

IS 310 1Y it Zs AHAw Sl A
714 (The Korean Nutrition Society 2005) 9|4 A3k
A7 (RD Fd 242F 700 mg, 800 mg?! 7ol H]3)
-9 SHA| AH SR QST 20050 % S RI7 - YdEAL
(2006) 14 40~654 o3 el 2+t 545.8~630.8,
456.5~541.4 mg/day® ZAFE o] $-2lue} lo] B
sHAl AF SRl Al FYaE Bk glom, & Al
T AFVIERl vIAA] Fehes Ao yElsth $, o
EFY 19 AFFS tdA; BelA i"ﬁ AHFE B2l
. WHO (1990)+= YEF A5 A5 2,000 mg/day
(NaCl 5 g/day) o= st Qlar, d=<1 FYHF7 1+
(2005) o = JER tst 7|52 243% (Adequate
Intake, ADSZ 404 o4 9 B+ 1,100~1,500 mg
O ARSI 2 AT tPdA S olH o AR wE oF
= AFlskaL ol Aoz veh v Al gke] why opiks 9]

i

(=17
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Health Professionals Follow—up Study (1986~2000)
2} Nurses Health Study (1980~1998) o)l A W=} 248
83k oz} 1674 2] 9 Sl o= Ak, Hler

L7193

71 B, Wi w]ER B,o| 4139} S 9195 2
25} A, WIEk] By, MIER By, 4419 B S04 9)

A= AT Gl Ao® YERsith ey St
Zt st Alel A BlER E7F vk e 29 AdF 9k
I 50 A VR vlER] E7) ok §
2 5 A, A =, Axee] A7 9l
AE W= 2107 B uEAtH(Golbe 5 1990).

A2 aro 2 Sl E A2 9l AW Tlo) AF

/‘}‘6& A5~ Al oJahd vlel] EE Al £]g 1]
HEl 7h2 Rl 9 Eefr o] o) et AF FellM =
2l Ll%ﬂlﬂ YERA] Qo). T1eut A A,
‘O]E HjEl EE vl 10
HEo] Sropx]= 210

CWbA 91 3kx) 800 S
EE 3kl 2,000 IUE 4H A
o|gt Rksh &H"— HA Zepgivk= A A3
2Ah (Parkinson study group 1998).

307} dejo] ATt 2 1ale] Fodalal = 45~68
Al Fd 94 7,5048S o2 AFE s Bt 9t
&Yool A AR 25 1289Yo)]lt o+ Ay sk
454 g ol {5 vl AR 5 A mRAA] b= AL
HHr 9IS AY 913o] 2.3vu & Ao et
W}k (Park 5 2005). The Health Professionals Follow—
up Study cohort ATANME HE = AF71 3H15H 9
HAES ol gtk éﬂr* K183t (Chen &
2002). '&5}«5 A9 E AF sk AFES AYE vAA &
T AREERD 315 fEC] 30% HE Wk /1t
A3 )tk (Hernan 5 2001).

Gk A7 AFnlell A voletal, vlERT By, GAR] AHH
7} frg717t0] 25714 winkel oA o WA YER =T
(P < 0.05) o]i= 2Alel] B1E = = = 573 (Table 3)
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o] & O E AR AAte)] BHE & T T TE
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