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Abstract

This study was conducted to compare health and nutritional status of 45 home-living elderly people receiving
free Meals on Wheels (MOW) (13 men, 32 women) and 81 low income class elderly people receiving free
congregate meals (CM) (10 men, 71 women) served in Seoul. Data were obtained from questionnaires,
anthropometry and interviews for the 24-hour dietary recall methods. There were no significant differences
between the two groups in age and body mass index. Education level, type of housing, family type and income
of the two groups also were not significantly different. In MOW, frequencies of exercise were lower while
the prevalence of stroke, respiratory disease and loneliness were higher, compared with the CM. The scores
of ADL, IADL and food habit of MOW were lower than those of CM. The average daily nutritional intake
of both MOW and CM were as a whole under the DRI for Koreans. Energy and macro-nutrient intakes of
MOW were tended to be lower than CM (except protein intakes for female). Ca, K, vitamin A, vitamin B,
vitamin Bg, vitamin C and folate intakes of MOW were less than 50% of DRI. Percentages of subjects consuming
energy less than 75% of EER and 4 nutrients intakes less than EAR were higher in MOW (42.2%) than in
CM (1.2%). Our results indicated that dietary nutritional status of MOW was very poor, especially in the case
of female elderly groups. For the welfare of the home-living elderly people receiving free MOW, meal service
programs should be improved in quality of diet by national supports.
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Table 1. Anthropomertic measurements of the subjects
MOW”

Congregate

2
(n=45) meals (n=81) torx
Male
Age (yr) 773+2.267 7374240 11
Height (cm) 167.7£0.50 164.80.54 0.89
Weight (kg) 58.3+0.44 634+129  -105
BMI (kg/m®) 20.7+0.52 233+130  -1.37
BMI
<185 1(7.7) 1(10.0) 3.1333
185< <249 12(92.3) 7 (70.0)
25.0< 0(0.0) 2(20.0)
Female
Age (yr) 785%1.38 742+067 172
Height (cm) 150.1%0.22 1514010 059
Weight (kg) 53.00.38 5461015  -063
BMI (kg/m?) 2352088 2374049  -054
BMI
<185 4(12.5) 90127 2.2491
185< <249 18 (56.2) 32 (45.0)
25.0< 10 (31.3) 30 (42.3)
UMeals on Wheels. ?Mean+SEM.
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Table 2. General characteristics of the subjects

MOW Congregate 2
(n=45) meal (n=81)

Education level

Tlliteracy 21 (46.7)Y  35(432) 1.2841

Elementary school 17 (31.7) 27 (33.3)

Middle school 489 9(11.1)

> High school , 367D 10 (12.4)
Type of housing

Rental apartment 45(100.0) 74 (91.4)

Leasing house 0(0.0) 3337 4.1176

Own house 0(0.0) 449
Family type

With spouse only 7(15.6) 10(12.3)  3.6888

Alone 22 (48.9) 40 (49.5)

With children unmarried  5(11.1) 12 (14.8)

With son’s family 6 (13.3) 15 (18.5)

With daughter’s family 36.7) 1(1.2)

Others ] 2 (4.4) 3.7
Monthly income

(10,000 won/mo.)

< 20 21 (46.7) 43 (53.1) 36588

20~50 19 (42.2) 29 (35.8)

51~100 5L 5(6.2)

100 < 0 (0.0) 4(4.9)
Livelihood

Oneself 12.2) 9(11.1) 11.1894"

Government subsidies 41 (91.1) 56 (69.1)

Children’s helps 1(2.2) 10(12.3)

Financial supports 0.0 2(25)

Others 2(4.5) 4(4.9)
Un (9). "p<0.05.
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Table 3. Health habit and health status of the subjects by

type of meal services

MOW Congregate 2
(n=45) _meal (n=8D) _*
Smoking
Smoker 489" 12(148) 46973
Ex-smoker 8(17.8) 5(6.2)
Non-smoker 33(73.3) 64 (79.0)
Drinking
Never 41 (91.1) 73(90.1) 1.9686
1~2 times/week 4(8.9) 5(6.2)
3~5 times/week 0 0.0 1Q1.2)
Everyday 00.0) 2(2.5)
Exercise
Never 36 (80.0) 39(48.2) 13.834™
1~2 times/week 4(89) 11 (13.5)
3~5 times/week 4(89) 15 (185)
Everyday 1(22) 16 (19.8)
Time of sleeping
< 5 hrs 13(28.9) 28(34.6) 49054
5~6 hrs 17 (37.8) 29 (35.8)
7~8 hrs 9 (20.0) 20 (24.7)
9~10 hrs 4(89) 4(4.9)
> 10 hrs 2 (4.4) 0(0.0)
Status of teeth
Almost teeth 5(11.4) 6 (74) 46286
Some teeth 13 (29.5) 13 (16.1)
Only gums 16 (36.4) 38 (46.9)
Denture 10 (22.7) 24 (29.6)
Type of diseases
(multiple responses)
Hypertension 26 (578”7  43(3.1)  0.2570
Diabetes mellitus 4(8.9) 12 (14.8) 0.9164
Stroke 9 (20.0) 37 8.9158™
Dementia 12.2) 1(1.2) 0.1806
Arthritis 27 (60.0) 54 (66.7) 0.5600
Circulatory diseases 6 (13.3) 16(19.8)  0.8273
Respiratory diseases 11 (24.4) 8(9.9) 4.7943"
Treatments of disease
(multiple responses)
Hospital visit 194227 46(567) 20577
Self-treatments (folk 122 337 0.2066
remedy etc.)
Drugs 30 (66.7) 62 (76.5) 1.4322
No Treatments 8 (17.8) 14 (17.3) 0.0049
Symptoms
(multiple responses)
Dimness 23(51.17  37(457) 03422
Poor hearing 9 (20.0) 19(235)  0.2000
Dizziness 21 (46.7) 36 (44.4) 0.0577
Indigestion 17 (37.8) 32 (39.5) 0.0364
Diarrhea 3(6.7) 5(6.2) 0.0119
Constipation 20 (44.4) 33(40.7)  0.1628
Heavy cough 5(11.1) 18(22.2)  2.3934
Shortness of breath 16 (35.6) 16(19.8)  3.8128
Pains 23 (51.1) 43 (53.1) 0.0453
Loneliness/depression/ 15 (33.3) 12(14.8) 58923
in—activeness
Yn (96). PNo. of yes (% of yes). <0.05, “p<0.0L.
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Table 4. Functional ability of the subjects by type of meal
services

Table 5. Functional ability score of the subjects by type of
meal services

MOW  Congregate 2
(n=45) meal (n=81)

MOW Congregate ¢
(n=45) meal (n=81)

Walking
I 11(244)"  43(33.1) 1892
i 19 (42.2) 33 (40.8)
m 3(6.7) 4 (4.9
v 12 (26.7) 1(1.2)
Lying down and up
I 9 (20.0) 46 (56.8) 2850
i 22 (48.9) 35 (43.2)
m 3(6.7) 0(0.0)
I\ 11 (24.4) 0 (0.0)
Sitting down and up
I 10 (22.2) 48 (59.3) 29.10™"
1| 20 (44.4) 33 (40.7)
m 2(4.4) 0 (0.0)
v 13(28.9) 0 (0.0)
Dressing/undressing
I 14 (31.1) 65 (80.2) 30.04™
ADLY 1 19(422)  16(19.8)
m 1(2.2) 0 (0.0
v 11 (24.4) 0 (0.0
Washing
I 12 (26.7) 64 (79.0) 35.74™
1| 21 (46.7) 14 (17.3)
m 12.2) 3.7
I\ 11 (24.4) 0 (0.0)
Eating
I 14 (31.1) 71 (87.7) 3893™"
il 19 (42.2) 10 (12.3)
m 1(2.2) 0 (0.0)
v 11 (24.4) 0 0.0
Using the toilet
I 12 (26.7) 60 (74.1) 31.37"
o 21 (46.7) 18 (22.2)
m 1(2.2) 337
1\ 11 (24.4) 0(0.0)
Calling
I 18 (40.0) 718771 2841""
o 14 (31.1) 8(9.9)
m 2(4.4) 1(1.2)
v 11 (24.4) 1(1.2)
Shopping
I 8(17.8) 43 (53.1) 2665™"
il 20 (44.4) 32(39.5)
m 4(89) 6(7.4)
[\ 13 (28.9) 0(0.0)
IADL? Getting on bus or
subway
I 7 (15.6) 36 (44.4) 1987
o 13 (28.9) 31(38.3)
m 11 (24.4) 9(11.1)
v 14 (31.1) 5(6.2)
Housekeeping
(cleaning etc.)
I 10 (22.2) 44 (54.4) 23427
o 19 (42.2) 35(43.2)
m 367 1(1.2)
v 13 (28.9) 1(1.2)

DADL: Activity Daily Living.

2)LADL Instrumental Activity Daily Living.

T fully independent~IV: fully dependent. N (%).
“p<0.001, 7" p<0.0001.

190+1.11°  258+0.36 621"
10.21+0.62 14.0+0.26 -6.02"""
292+1.71 39.8+£0.57 -6.25""

Total score of ADLY

Total score of TADL?

Total score of ADL
+IADL

YADL: Activity Daily Living (Max. score 28 Min. score 7).

JIADL: Instrumental Activity Daily Living (Max. score 16,

Min. score 4).
¥Mean = SEM.

EETEs

p<0.0001.

A% F9] skl 43Sy TH(ADL)F =
%AM 8354 (IADL)E Z£AF-v]aLste] e sich )
FATE BE AR (ADL: 27], A& oA it o
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7], Mt AA e), A4 5 A Ded el =S
Wom & ¢ QI 2A) = Hau A ] 5 Alelsha
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R ol I B B s iR i B P B S o 1 e
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Table 6. Food habits of the subjects by type of meal services 2959 AH5d 2AH2) A= T3 AR A g g
?492’5") Conlgf(eg%tle) 2 or t A7) FEA Q) Aahg A oibg 93 A4 Aen
. * n- meal tn® o} gglovd I Ao AR 37] Alale] i} A)ALe] o}

3 Times of meals per day . _ o
0~2 days 15333 17(208) 23241 £ deoke] F3 Ao} thekdt AE ) AFWins) vl JA
3~5 days 7(15.6) 13(159) vrebytel, £3F Park¥ Son®] A--(25) ol A= &5l
6~7 days 23 (51.1) 51 (635) . oy

: AFPE o] LASE AGAA S Yriy slgled, B

Regularity of meal time =
0~2 days 8178 140173 o181 DTIHE FEF 25T wel =713 sle WEEAT
3~5 days 10 (22.2) 21 (259) A (Table 3) A&# AL Yo} #ubal 0 7 ofoktiglol
6~7 days 27 (60.0) 46 (56.8) AR Es} A Jehdo) ko wgd T2 ko A&

A amounts of AE ol A12Ael 89l o)slolE BAAIT 2L Al
m S
0~2 days 16 (35.6) 12(148) 56212 AA 24l 2 AAH 5o thaxle] Ao vidgA s
3~5 days 8(17.8) 21(259) 5] 8l 2ZAl 0] zlo 71918t S5 gle Aoz A7y
6~7 days 21461 48(593) AEEA Aelel 7IAR = g ASE AR

Nutritional balance odoka AME| AlE)
0~2 days 44(97.8) 66 (815) 7.2162° a2t o —
3~5 days 0(0.0) 6(7.4) d3F odoFi: AFgAAe] ¢ 3 okA 41382 Table
6~7 days 1(2.2) 9 (111 7ol AAstSTE FE AR HFE i FFA T LA 11817

Green vegetables keal, &2} 11235 keaD) ¥ 3§54 -2} 1334.7 keal, <32}
0~2 days 30 (66.7) 45 (55.6)  1.7805 = 9 0 2] T
3~5 days N 300370 13195 keal) 25 oW =] B2 3AF(d 2000 keal, & 1600
6~7 days 489 6(7.4) keaD(26) 2ot 4 g0, 53] MidgATe] dAfxmsle] A

Other vegetables S d=F AL w9 Azbele ouA] Fa A v
0~2 days 25 (55.6) 35(432) 39227 0 2o A2stT 9] Aieele] chilal 4] e
6~7 days 9(20.0) 11 (13.6) & Aejg A} g3 dgse A P 25 it F

Fruit or fruit juices Al A B gFAT R o Agled & ZEHAXZ ¢4ls]
0-2 TSSO O fag sl ueld s
6~7 days 3(6.7) 16 (19.8) il AH e g A ¢ 7h 566 g

Meats, fishes, eggs & v 645 g2 5 HAAHZRI F 50 g, o 45 @) oS
Zoyzbgans 40 (88.9) 48(59.2) 11.7035™ AR A, AxxS 2 TE RIS 148964 49

~2 days . 59. 7035
3~5 days 489  28(346) sk sk MR R 49 Rk 412 RIS 824%)
6~7 days 1(2.2) 5(6.2) Z, olAL 317 g(RIY] 704%)& A Hsa glo] Py =%

Milk and dairy products 332 R S A F ek (g} A A w2l (p<0.05),
0~2 days 41 (91.2) 59 (729)  5.4945 o - . W =
3~5 days 2(4.4) 12(14.8) o:];(], A} /‘—]D]'HHZE](D<O 01) E‘E'/Hr’} XE(D<0001) = 75
6~7 days 2 (44) 10(12.3) - el (p<0.001)o] F-2l8kAl = <gic).

Seaweeds 20069 & 2l A7) - ok Al A3(22)9) 654 oA} P
0~2 days 31 (68.9) 35(43.2) 85570 v 3 ok Ad 3] eb(od ok 1= = A
3~5 days 14(31.1) A1 (506) x9l9] ook FH e (g T 16425 keal, FHA 587 g(5EA
6~7 days 0(0.0) 5(6.2) 204 g), A¥F 240 g(FEA 85 g), ¥& 2859 g)# v
Total score” 5640427 7954040 -4.43" A, Wl EFAT i el BE dekdeka AR S A

N o). AEA el A LeHon, AHFATE DA
0~2 days: 0 point, 3~5 days: 1 pomt 6~7 days: 2 points. ° R Fol & A Hupe. o o

PMean+SEM. "p<0.05, “p<0.01, ~*p<0.0001. stokort et Auke) 3 ARRE TR, F8
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FAZAA HA & 7] 0199 A xge] Aot A3k ik

AZE T} T 2 2 ALESE 259 Fofi AF=e

O

2] A9 Iz 14050 keal, A} 10755 kealo]l g2,
WAL 467 g, 1A} 361 g, AL @A) 198 g, 937}
7 goledth27). o) 9} nmate] B re W, 3| gHFAl T
S gAteRle] GEHHES At d kel 25 ¥
Al A Qo] A ekuch wopo) g7
$ @A) st T A A ), o xeele W

s 9T A5e 208 o FFAEL 564 @
2 e B¢ e, S gFAEE 795 4
Y Al e, Al B 15,
A e FEE 2.9 0Hp<0.0001). %3

A
73

0

rlo

ij r
4>

M
[

2 AT ST PHOR UA e AxBEA 2
S A g} AR mme o e Aoleh A

l-F

12



el 25 3P4 o8 x99 A% ¥ GYARA v 1405
Table 7. Macro-nutrient intakes of the subjects by type of meal services
MOW (n=45) Congregate meals (n=81) t
Calorie (kcal) 11817411917 (59.1)” 1334.7£99.86 (66.7) -0.98
Protein (g) 4124527  (82.4) 5661593 (113.2) -1.95
Vegetable protein (g) 2441220 33.3%2.41 -2.72"
Animal protein (g) 16.7+4.34 23.3+4.25 -1.08
Fat (g) 2324548 2151413 0.24
Male Vegetable oil (g) 16.9+531 11.0+£2.37 1.01
Animal fat (g) 6.3+1.30 105+2.37 -1.55
Carbohydrate (g) 192.6+16.64 229.4+15.40 -1.62
Fiber (g) 3.30+0.41 5.67%0.45 -3.88"™
Protein (%) 145%1.12 16.710.98 0.96
Fat (%) 17.2+2.98 13.8%+2.04 024
Carbohydrate (%) 68.31:3.30 69.6+2.78 -0.29
Calorie (kcal) 1123.5+65.03 (70.2) 1319.5+40.79 (82.5) ~1.99
Protein (g) 31.7x246  (70.4) 64.51+10.29 (143.3) -367™
Vegetable protein (g) 25.1+1.83 3511517 -3.04™
Animal protein (g) 8.8+1.88 28.4+5.25 -3.82"
Fat (g) 15.7+1.90 22.24+10.15 -1.58
Vegetable oil (g) 71+1.21 10.9+5.03 -1.43
Female Animal fat (g) 6.7+1.38 943+515 -1.58
Carbohydrate (g) 195.0+12.91 235.1+-8.23 -1.66
Fiber (g) 2.898+0.33 5.83+4.95 -1.55
Protein (%) 12.7+058 195+0.49 -8.07°
Fat (%) 15.3+1.37 157095 -0.87
Carbohydrate (%) 73.1+1.74 63.7+1.28 350"

"Mean*+SEM. “% of RI or % of AL “p<0.01, ~p<0.001, " "p<0.0001.

A F ] Agleth w3 A x5
2@ AT F4aAG J
D E ol = 3 FFA T dks A
2 olSHT Fgou, MigFATY A
T FEFAAL o8 xeERT U
web A A4EE g FAEY o
2.2 e FAE A dutngle
FAE o8 A5 FF AR 71X
T dFAASEHNE B AAY, $A47 S5
9] g.qlo] wi$ Aot ol & A vkl e =7}
A F2 Ay A Fo] AFH] Ao}
Az = e},

A=F ok AR A wle B
¥]8 55~709% : 7~20% : 15~25%(26)2} nlmsle] »
v WRFAE, AFFAT BF A A3 v eG4~
73%)°] vlaA Eghow B3] wig-gAlEe] oAl ko
A AL A v &(731%)0] ¥ AL u3c} H2
ZAAA ez Qg A4 WE s F8A AES
3 AR 5 e Y= grelm Ao
o] G oz A n]go] 2 ol o] 7l
of EAAT xAES A Qoo A FHg 2]
3ol f 2 FAE 59 B AEAAV) 1S3
A AFFF AR A5 A o] A W= ¢
$7) WEQL Aoz Az Qrheg).
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Yol FostA AL Jdie 2w, e, BEOF
2, GEF, ZF, vlgul A, -7, Yo, Blekl Bs
(gzh), vlebRl C g fQate g olego) venla 7712
AF ] algdFA T Hgloh

weledofoll A F 23 343 Fe o 9k (B-carotene, V]
etul C, vletnl B)o} Alg g ale) sl w3l gake]
AT AR YA vlEy B A9slnE
A FFA T 60% e +Fer QAstw gleled, o]
nletul B-carotene?] A # L P B 3 gFA T 2
5~30%S Atz ot whebd witFAFe A%
Wals A3 QS Ate B ol Aoy RE u|elul
3} 1A ) A F ko] RIVE AL26)9] 75% o]3H2 413 shed
orf, £3] 2042} 3032 mg, 3} 2458 mg), THF(EFA
1214.7 mg, ¥3=F 11025 mg), Ble}® A(dA} 2378 RE, 4}
2138 RE), ¥ eb¥] Bi(##} 059 mg, 4} 0.47 mg), H el
By(d 2t 048 mg, ¢4z} 0.36 mg), BlehEl COdA} 365 mg,
o]A} 349 mg), GAHEA 1120 mg, 413 975 mg)d) A%
2 RIM AI26)9] 50%el = PIA] ] Eshe )¢ Eakgh Al
k. HAAtwqle] AS HPFATIHY o)yt B8 A
Gl et Fopdelzt WS- Aokt Gt e s o
A Qe @b vt o FAE st Az ol oJAix
Qle} WAl nyt ZAAFo] Gty Fa) Al o k=

QAT FA AR} go) wlo} ofkAtelr) o] Eaksjct



1406

oA . A

Table 8. Mineral and vitamin intakes of the subjects by type of meal services

MOW (n=45) Congregate meals (n=81) t
Ca (mg) 3032+4022" (43.3)7 3803+297 (543) -2.26"
P (mg) 530.8+6849 (77.1) 7402+7791 (105.7) -1.93
Fe (mg) 7.78+078  (778) 1025080 (1025) -221"°
Vegetable Fe (mg) 6.35+0.66 8.80+0.68 -258"
Animal Fe (mg) 1.43+0.34 1.46+0.20 -0.07
Na (mg) 2605.8+390.68 (226.6) 41185+397.45 (358.1) 271"
K (mg) 12147413662 (258) 2203.5+253.06 (46.9) -3.44"
Zn (mg) 52841050 (62.1) 637051 (749 -151
Male Vitamin A (ug RE) 237.8%+31.14 (34.0) 640.2+76.77 (915) -4.86™
Retinol (pg) 447+1553 40.0+9.38 0.26
B-Carotene (ng) 1112.3+149.78 36765+ 458.56 -531""
Vitamin B; (mg) 059+0.07 (492 0761009 (63.3) -154
Vitamin Bg {(mg) 0484008 (32.0) 0.70£009 (46.7) -1.89
Vitamin Bs (mg) 096+0.14 (64.0) 153020 (102.0) -2.35"
Niacin (mg) 789+116  (49.3) 1394216 (86.9) -2.45
Vitamin C (mg) 3651656  (365) 575+510 (575) -252"
Folate (ng) 1120+1330 (28.0) 246412974 (61.6) -4.13™
Vitamin E (mg) 595092  (595) 6.34=1.34  (63.4) -0.24
Ca (mg) 24581255  (30.7) 3987+20.31 (49.8) -7547"
P (mg) 42833027 (61.2) 783942991 (112.0) -7.86""
Fe (mg) 7724058 (858 109+991 (121.0) -1.36
Vegetable Fe (mg) 574048 8624494 -1.67
Animal Fe (mg) 1.17+0.37 1.65+4.98 -1.02
Na (mg) 2019.7+214.49 (175.6) 38235+ 172.85 (332.5) 587
K (mg) 11025+ 17055 (23.5) 2108.6+84.72 (44.9) -4.87"
7n (mg) 5351036 (76.4) 670£294 (95.7) -1.24
Female Vitamin A (ug RE) 21385601 (35.6) 616.6+29.05 (102.3) -6.06""
Retinol (ug) 17.0+6.85 30.6+6.04 -0.83
B-Carotene {(;g) 859.3+337.43 3467.4+173.61 -6.007"
Vitamin B; (mg) 0475003 (427 0724001 (655) -1.04
Vitamin By (mg) 036+0.03  (30.0) 070001 (583) -1.07
Vitamin Bs (mg) 095+0.06 (67.9) 1474004  (105.0) -1.12
Niacin (mg) 743+£059  (53.1) 146+494 (104.3) -2.58"
Vitamin C (mg) 349+809 (349) 5874819 (58.7) -2.58"
Folate (pg) 97511478 (24.4) 2156+11.24 (53.9) -6.127™
Vitamin E (mg) 359+086 (35.9) 633194 (633) -1.41
“Mean=SEM. “% of RI or % of AL “p<0.05, “p<0.0L, “*p<0.001, * p<0.0001.
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Table 9. Percentages of the subjects who consumed energy
less than 75% of EER and 4 nutrients intakes less than
EARY

MOW Congregate i
meal
Total 19 (42.2)” 1(1.2) 347347
Male 5(38.5) 1(10.0) 3.556
Female 14 (43.8) 0(0.0) 32.326™"

YIndividuals consumed energy less than 75% of EER and 4
nutrients (Ca, Fe, Vit. A, Vit By) intakes less than EAR.
PN (%). "p<0.000L.
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