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ABSTRACT

Objectives: According to preceding studies, many people with mental disability have
unbalanced dietary habits or excessive intake of calories. Most of them are overweight or
obese due to lack of self-control for food consumption, swallowing with inadequate chewing
and physical inactivity. Therefore, this study aimed to assess the nutritional intake, including
carotenoid, in mentally disabled people and find out a possible solution for nutritional
improvement.

Methods: People with intellectual disability (N=28), emotional disability (N=44)
participated in this study. The disorder grades were from I to III and ages were between
20 and 65 years. Assessments included anthropometry, daily intake of nutrients,
including carotenoid, ROMA Il questionnaire for assessing bowel movement.

Results: The average BMI of intellectually disabled people and emotionally disabled people
was in the range of overweight and obesity respectively (23.7 + 6.3 kg/m?, 25.8 4.1 kg/m?).
Overall, the frequencies of vegetable and dairy product intakes were lower in this
population. When compared with Recommended Nutrient Intake (RNI) from Dietary
Reference Intakes for Koreans 2010, the intakes of vitamin B,, vitamin B, and calcium were
insufficient in both groups. Also, lycopene intakes of carotenoid were low, compared with
traditional Korean diet of the non-disabled people from the second year 2008 of the 4th
National Health and Nutrition Survey. In addition, emotionally disabled people also had
lower intake of cryptoxanthin.

Conclusions: The mentally disabled people in this study showed lower intakes of vitamin
B,, vitamin B,, calcium and carotenoids. Based on these findings, we recommend that it is
important to encourage mentally disabled people to consume sufficient amounts of such
nutrients in order to promote nutritional status.
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Table 1. The general information of subjects with intellectual or
emotional disabilities

Intellectually Emotionally
disabled disabled
people (N=28) people (N=44)
N % N %

The degree of disability”

Grade | 8 28.6 0 0.0

Grade Il 16 57.1 22 50.0

Grade il 4 14.3 22 50.0
Residence

Home 7 25.0 0 0.0

Facility 21 75.0 44 100.0
Gender

Men 7 25.0 10 22.7

Women 21 75.0 34 77.3
Age (years)

20~29 6 21.4 0 0.0

30~39 8 28.6 2 4.5

40~49 7 25.0 9 20.5

50~59 6 21.4 30 68.2

60~69 1 3.6 3 6.8
BMI

Underweight (BMI < 18.5) 2 7.1 2 4.5

Normal (18.5 <BMI < 23) 6 21.4 9 20.5

Overweight (23 < BMI < 25) 7 25.0 1 25.0

Obesity (25 <BMI) 12 42,9 22 50.0
Taking psychotropic medication

Yes 20 71.4 42 95.5

No 8 28.6 2 4.5
Taking dietary supplements

Yes 2 7.1 1 2.3

No 26 92.9 43 97.7
Existing diseases

Hypertension 0 0.0 5 11.4

Hyperlipidemia 2 7.1 1 2.3

Dicbetes 2 7.1 6 13.6

Hypertension & Diclbetes 0 0.0 3 6.8

Efc. 4 14.3 0 0.0

1) The degree of disability; Disabled Welfare Act rules, such as
Article 2 and Article 2 Paragraph (2) "Disalbility Criteria, by The
Ministry of Health and Welfare Nofification No. 2013-56

Vg e vl XS QG A ok g Bg
3t ¢ % q]/\I—;(]._ x]x%x}oﬁo] Qotrﬂ (71 4%) 7<4 XLOHQ_]
4278 (95.5%) & tiifto] B-gakar QIgl o Y EAl
= %%o% HPgARE AR gReL 28 (7.29%), ARl
8 (2
'8__‘
(14

oS

3%)°E =3 =&} ndet 9}
Jo] & Wk A g ojh e )\L\,qiuq z] A of|olL 4
3%), AAolle- 157 (34.1%)°] S 7zt

7}

E
K



2 NBRH 43 4
1) 352
ZA Al

2 A5 A 23S Table 200 A3
Stk 20 A4 obd, AN, A B o R HETE S
7!

Astthar spgie. F=219] Qellxl= ofid, A4, A B 13]
LR AF TR Sl 7R Wkt e 2kt At
A7 ZAF Aol = Skl 13] AlEw n|vke® A4F]
= S 2187l alelel 242+ 15 (53.6%),
38 (86.4%) % 71 Wkt 2w o] 2] 2] o} & | 2z}
o] AFelME 3~59/15 Histhe -SR] X4l 159
(53.6%), A7l 30 (68.2%) 0= 7 =4 vk
o}, ol 391 7+t AFE Chi—Square tests 53l &
Aal] 2 A 7 e 2RI Apol= BolA] gttt

2) OI&RE

ZARARS] A7), A, AR, T A 24 AvE
Table 30l AAISIATE. 217], A, F5 AdF el SholA] A
F2 ob3le] A 18] v vk 2 AF stk S0l
A2l 147 (50.0%), JA17golQl 2078 (45.5%) 0%
7H w9kl A0 A4 18] i o AdF stk Sl
Z}7} 13 (46.4%) , 2678 (59.1%) 0.2 71 H3kch A4
o] A% 13 B Ao SHel 27 159
(53.6%), 234 (52.3%) .= 7} wekth. Al A3 A+
A} G o HEthes SRl ARl 167
(57.1%), 3217l 238 (52.3%) 2.2 7F wol Ligk
o} AF ol Qo sl 18] B3 w|vko & A3}
ool AAAeNRl, Faldeld 22t 219 (75.0%), 38
3 (86.4%) 0.2 717 w=9kth. ol Y oS R AFHE
Chi—Square testE g3l ¥43)] £ 23} + 2] F94d
zfoli= HoA| ekt

ek b, A4, A9 Al RS AR, e 18]
FAFHTE A AN 1378 (46.4%), AVFl<1 20
(45.5%) 0= 71 @okaL o, A2 A2 deli]le] 75
18] 2% AF17F 242 119 (39.3%), 157 (53.6%) 2%
7P A et Agalgelrlel A9 18] e o1 A1
7hobd, A B 201 (45.5%) & 718 A Usith 21X

MA ARE A, A gelele ok, A, A =

Table 2. The intake frequency of grain in subjects with intellectual
or emotional disabilities

Intellectually Emotionally

disabled disabled
people people
(N=28) (N=44)
Staple meals”
Breakfast
Types of food
Rice 28 (100.0? 44 (100.0)
Bread 0( 00 0( 0.0
Noodle 0( 00 0( 0.0
Amount
None 0( 0.0 0( 0.0
< 1 serving 1( 3.6 1( 23
=1 serving 27 ( 96.4) 43 ( 97.7)
> 1 serving 0( 0.0 0( 0.0
Lunch
Types of food
Rice 25( 89.3) 44(100.0)
Bread 0( 00 0( 0.0
Noodle 3(10.7) 0( 0.0
Amount
None 0( 0.0 0( 0.0
< 1 serving 0( 0.0 0( 0.0
=1 serving 28 (100.0) 43( 97.7)
> 1 serving 0( 0.0 1( 23)
Dinner
Types of food
Rice 28 (100.0) 44 (100.0)
Bread 0( 00 0( 0.0
Noodle 0( 00 0( 0.0
Amount
None 0( 0.0 0( 0.0
< 1 serving 0( 0.0 1( 23)
=1 serving 27 ( 96.4) 42( 95.5)
> 1 serving 1( 3.6 1( 23)
Potato and Sweet potato intake per day?
< 1 serving 15( 63.6) 38( 86.4)
=1 serving 12( 42.9) 6( 13.9)
> 1 serving 1( 3.6 0( 0.0
Snack
Bread, biscuit intake per week
<2 times 11(39.3) 11( 250
3~5 fimes 15( 63.6) 30( 68.2)
7 fimes 2( 7.0) 3( 6.8

1) 1 serving size of staple meals: 1 bowl of rice (210 g), 2
slices of bread (100 @), 1 bowl of Noodle (300 g)

2)N (%)

3) 1 serving size of potato and sweet potato : one potato (130
Q). 1/2 sweet potato (90 Q)



Table 3. The intake frequencies of meat, fish, eggs and beans

in subjects with intellectual or emotional disabilities

Table 4. The intake frequencies of vegetables and fruits in

subjects with intellectual or emotional disabilities

Infellectually Emotionally Infellectually Emotionally
disabled people disabled people disabled people disabled people
(N=28) (N=44) (N=28) (N=44)
Medat, fish and beans" Vegetables”
Breakfast Breakfast
None 1(3.6? 6(13.6) None 1( 3.6 5(11.4)
< 1 senving 14 (50.0) 20 (45.5) < 1 serving 8 (28.6) 11(25.0)
= 1senving 9(32.1) 9 (20.5) =1 serving 11(39.3) 8(18.2)
> 1 serving 4(14.3) 9 (20.5) > 1 serving 8 (28.6) 20 (45.5)
Lunch Lunch
None 2(7.1) 0( 0.0 None 2(7.0) 0( 0.0
< 1 serving 3(10.7) 2( 4.5) < 1 serving 7 (25.0) 4(9.1)
= 1 serving 10 (35.7) 16 (36.4) = 1 serving 13 (46.4) 20 (45.9)
> 1 serving 13 (46.4) 26 (59.1) > 1 serving 6(21.4) 20 (45.5)
Dinner Dinner
None 1( 3.9) 0( 0.0 None 1( 3.6 0( 0.0
< 1 serving 5(17.9) 8(18.2) < 1 serving 4(14.3) 7(15.9)
= 1serving 15 (563.6) 23 (52.3) = 1 serving 15 (53.6) 17 (38.6)
> 1 serving 7 (25.0) 13 (29.5) > 1 serving 8 (28.6) 20 (45.5)
Eggs intake per day” Kimchi"
Types of cooking Breakfast
Boil 16 (57.1) 23 (52.3) None 5(17.9) 2( 4.5)
Fry 9(32.1) 14 (36.4) < 1 serving 5(17.9) 7(15.9)
Steam 1( 3.6 1(23) = 1 serving 8 (28.6) 12(27.3)
Amount > 1 serving 10(35.7) 23 (562.3)
None 2(7.0) 6(13.6) Lunch
< 1 serving 21 (75.0) 38 (86.4) None 4(14.3) 1(23)
=1 serving 4(14.3) 0( 0.0 < 1 serving 7 (25.0) 9(20.5)
> 1 serving 1( 3.6 0( 0.0 =1 serving 7 (25.0) 6(13.6)
1) 1 serving size of Meat, fish, eggs and beans: One small > 1 serving 10(35.7) 28 (63.6)
piece of fish (60 g), meat 60 g, 1 piece of chicken (60 g), one Dinner
%gﬁ [@3 9 None 4(14.3) 1( 23
< 1 serving 7 (25.0) 7(15.9)
= 1 serving 7 (25.0) 10(22.7)
13] Bk o)A AH7F 109 (835.7%) 0.7 71 =7 U9k > 1 serving 10(35.7) 26 (59.1)
3, AEOlQ) R 18] Wk ok 137 ok, 14, Ay Fiufsintake per day?
27t 239 (52.3%), 28 (63.6%), 268 (B9.1%) 0= 7h | g ]ZE 42:2; ]gisjj?;
% A vkt 2kl AF oM = A Pel]l, Algell B > 1 serving 16 (57.1) 29 (65.9)

T BFol 13 B3 ol AFH7F 161 (57.1%), 29
(65.9%) 2 71 Wttt Aol F3 A4 9 A A
= Chi—Square testE 53l T4 2 A3} F 2] 72
Z] ¢l 2joli= HolA| gk

4) 25 ¥ ANEZ

ZATIAEY] i 2 fAE AdF A EAHE Table 5
of| AAISFATE. 972 735 XA 7gol”l, FrlgellQl B &)
ol 18] ¥ n|nko 7 A= &

L

1) 1 serving size of vegetables: 1 dish of vegetable (70 ), 1
dish of kimchi (40 Q)

2)N (%)

3) 1 serving size of fruits: 1/2 apple, 1/4 pears, one tangerine,
fen strawberries, 1/2 melon, 1 slice of watermelon, one tomato

(39.3%), 287 (63.6%) ©.% 7F4 mokth, GAES A2
Zrelil, gAalell 25 257 (89.3%), 4378 (97. 7%)7]'
1ol 719 AFA e Ao gtk goll F3E f

A 9l FARET A5 E Chi—Square tests 53l 2293 %



214 - A Aol qle] A3t

Table 5. The intake frequencies of milk and dairy products in
subjects with infellectual or emotional disabilities

Table 6. The intake frequencies of sugars, and oil fat in subjects
with intellectual or emotional disabilities

Infellectually Ermnotionally
disabled disabled
people (N=28) people (N=44)
Milk intake per day"
None 7 (25.0? 4(9.1)
< 1 serving 11 (39.3) 28 (63.6)
=1 serving 10(35.7) 12(27.3)
> 1 serving 0( 0.0 0( 0.0
Dairy products intake per day®
None 25 (89.3) 43 (97.7)
< 1 serving 0( 0.0 1(23)
=1 serving 1( 3.6) 0( 0.0
> 1 serving 2(7.1) 0( 0.0
1) 1 serving size of milk: 1 cup (200 ml)
2)N (%)

3) 1 serving size of dairy products: 1 slice of cheese (20 Q),
yogurt 1/2 cup (110 @), ice cream 1/2 cup (100 g)
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5 A ¥ TR
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2078 (71.4%) 3A17goNR12] 73-9- 3878 (86.4%) = 717 &
o] Ugltt. g2kt Avlel] A8 dwupt W= 7 disk A
9] A9 A A lqle ¢ Yisths S5l 119 (39.3%),
Jalgole] A 1t Yisthe e9°] 20 (45.5%) = 7+
ZF =kt Zeh 7 gk s AF et s 7T A
F3HR= -S5o] A2, Aol ZhzE 179 (60.7%),
244 (54.5%) Z =A Uit vkadl= =9d, B2 A, 5
& A T 715 ARS8 el duhv M el o)
AT s 7HE Hethes Sl A4 9 galgell 7t
22" (78.6%), 408 (90.9%) & 714 #A] vigke}. Aol
e 4 9 7o) HFZS Chi—Square testE S &

o 3 23} T 20 frol4al Aol wol ] egk

do r

o

X do N

3. YYA MA NEH 24N EtfSiE ) DA ARl MA H|
S A gLl AFMAF OiH MAF HIE

] Ao AF e g
1€ (%)& Table 7¢l A
Attt deF ojokaql Bl Thlr xRk A1H H)&

Intellectually Emotionally

disabled disabled
people people
(N=28) (N=44)
Sugars and o, fat
Sugar or honey in food
Almost never 8 (28.6)" 4(9.7)
Sometimes 20 (71.4) 38 (86.4)
Often 0( 0.0 2( 45)
Sugar in coffee, black tea
None 11 (39.3) 8(18.2)
1 tea spoon 9(32.1) 20 (45.5)
2 fea spoon 8 (28.4) 16 (36.4)
> 3 tea spoon 0( 0.0 0( 0.0
Soda drinks
None 10(35.7) 20 (45.5)
Sometimes 17 (60.7) 24 (54.5)
1 cup/day 1(3.6) 0( 0.0
> 2 cup/day 0( 0.0 0( 0.0
What do you spread on bread?
Margarine or butter 0( 0.0 0( 0.0
Jam or honey 3(10.7) 0( 0.0
Frequency of fatty or oily foods intake
Lite 2(7.1) 1(23)
Sometimes 22 (78.6) 40 (90.9)
1 time/day 4(14.3) 3( 6.8)
> 2 times/day 0( 0.0 0( 0.0
1) N (%)

Ao 9l FoFie] WA E tin] AdHZ2] v]EelA o]
’dAke] HIERIB,, HIEFIB,, ZHr 44371 dnbd o2 vk
t}. n]zhellQl Bl ol -3 R A R n]agelQl, 24 Aol
o1, gAalAofjol zzt Agk 98.9%, 80.4%, 83.3%, THBA
159.3%, 115.1%, 125.0%, BIEFIA 125.1%, 119.9%,
141.3%, WEMIB, 123.9%, 9.7%, 20.0%, W EMIB,
100.2%, 44.9%, 61.0%, Holobal 118.3%, 94.8%,
96.4%, WIEFIC 111.0%, 92.6%, 103.2%, 2+ 72.3%,
58.5%, 62.5%, A& 142.8%, 105.3%, 142.8%°]131t}.
H7gol Q1 a} ool o] A F T thn] A2 BlE= 1
W3l HokS wf Aol ] HIERIA AF 0] E-S Al2lskar
o] A W k] AFEelA nlFgelQle] A

O =tk Fell 53 AT o] d e o
AFNES VW] Hoke u] Ay o ® Agalrgell
HFHEo] #3kom o) HIERIA (P < 0.001) <} #
(P < 0.05)2] AFu1E-S FelshAl =2 A 0= Rt
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Table 7. The nutrients intake of subjects with infellectual or emotional disabilities compared with that of the non-disabled people

Non-disabled Intellectually Emotionally
people’ disabled people (N=28) disabled people (N=44)

Carbohydrate : Protein : Fat

Carbohydrate 66.4 682+ 4.4? 688 + 2.8

Protein 14.6 142t 22 141+ 19

Fat 19.1 161 £ 24 157 £ 1.1
Nutrient Intoke / Recommended Nutrient Intake® * 100 (%)

Calories (%) 98.9 80.4 £14.2 833 £11.5

Proteins (%) 159.3 115.1 £29.1 125.0 £24.2

Vitamins

Vitamin A (%)*** 125.1 119.9 £42.1 141.3 £38.4

Vitamin B, (%) 123.9 9.7 £28.6 20.0 +37.3

Vitamin B, (%) 100.2 44,9 £ 42.6 61.0 £34.1

Niacin (%) 118.3 94.8 £23.7 964 £21.5

Vitamin C (%) 111.0 926 £31.4 103.2 £ 26.7

Minerals

Ca (%) 72.3 585 +14.7 625 £13.2

Fe (%)* 142.8 105.3 £41.9 142.8 £41.8

1) The nutiient intake of the non-disabled people from the second year 2011 of the 5th National Health and Nutrition Survey

2) Mean = SD

3) Recommended Nutrient Intake: Dietary Reference Intake For Koreans 2010
* P <0.05 **: P<0.01, **#*: P <0.001 significantly different between intellectually disabled people and emotionally disabled

people by two-independent samples t-test

4, AZELOE MYF

vlgefQle] k= E ol & A WA (Traditional
Korean Intake) o ZAFHAALS] 7} E 0| &= HF S
Table 8ol A8t 7 FX| & vlas R 2|2 7el ],
gA17golQl B Lycopene?] A& =] 17378 thH]
]3] WO AAalzlofel-e o] Qo= Cryptoxanthin®]
A gk AT div] dA8] skt el
FH2E o & AT Bl A, AAldelQle] AdF o] A4
ZoliQlell nlal B WAt )41 Ajoli= V] ekttt

Table 8. The carotenoid or subjects with intellectual disabilities
and emotional disabilities

Traditional  Intellectually Emotionally
Korean disabledpeople  disabled
Intake" (N=26) people (N=43)
B-carotene? (mg) 2.78 5.6 £3.99 4.6 +32
a-carofene (mg) 0.1 0.6 £0.5 0.4 £0.5
Cryptoxanthin (mg) 0.06 0.1 £0.2 0.0+0.0Y
Lutein_Zeaxanthin (mg)  0.63 4.6 £3.1 40 +27
Lycopene (Mmg) 7.38 2.3 £3.1 21 %13

1) Traditional Korean Intake: Diet analyses from the second year
2008 of the 4th National Health and Nutrition Survey

2) B-carotene : all B-carotene, 9-B-carotene

3)Mean £ SD

4) Cryptoxanthin infake of emotionally disabled subjects : 0.03 +
0.03

ZAbEVAe] W) o1 2} S Fig, 12 tehilgl
o A gel9le) A 6% (219)7) n] F40] Ygon
ARERIE 229 (50%)7H ¥i] F4o] Sl 20 Ui,

Intellectually disabled people (N=28)

u Constipation X
Constipation O

Emotionally disabled people (N=44)

m Constipation X

No 50%

Yes 50%
Constipation O

Fig. 1. The percentage of subjects with constipation
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