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ABSTRACT

Owing to the aging population, the number of elderly patients requiring long-term care is increasing. Providing adequate
nutrition is an important component of care services. Malnutrition due to poor food service in long-term care facilities is closely
related to increased hospital stays, medical expenses, and mortality rates. This study was conducted to suggest ways of improving
the nutritional management of the elderly in long-term care facilities by identifying the nutrition supply status of the elderly and
analyzing the quality of the diet. Facility and resident information, the amount of food provided and consumed were recorded,
and the quality of the diet was analyzed. According to an analysis of the nutrition situation of 178 elderly people, the dietary
quality of a soft diet and liquid diet was found to be lower than that of the general diet. The dietary quality of women is slightly
lower than that of men, and the intake of nutrients important to the elderly, such as protein, vitamin C, vitamin B,, and calcium,
was inadequate depending on the meal type. To meet the nutrient requirements of elderly people in facilities, continuous efforts,
such as planning and providing nutritionally balanced meals, sufficient intake by patients and meal assistants, and various social

interests, will be needed.
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Table 2. Comparison of general characteristics of subjects according to meal types

Meal type
Variables Total(n=178)
General diet(n=98) Soft diet(n=51) Liquid diet(n=29)

Subjects data

Age
65~69 years 50(28.1) 32(32.7) 14(27.5) 4(13.8)
70~74 years 72(40.4) 42(42.9) 20(39.2) 10(34.5)
>75 years 56(31.5) 24(24.4) 17(33.3) 15(51.7)

Sex

Male 64(36.0) 39(39.8) 15(29.4) 12(41.4)
Female 114(64.0) 59(60.2) 36(70.6) 17(58.6)

Duration of residence
Less than 1 year 90(50.3) 52(53.1) 23(45.1) 15(51.7)
1~2 years 35(19.7) 20(20.4) 11(21.6) 4(13.8)
Over 2 years 53(29.8) 26(26.5) 17(33.3) 10(34.5)

Main diagnostic disease
Dementia 59(33.1) 36(36.7) 16(31.4) 7(24.2)
Cardiovascular disease 22(12.4) 14(14.3) 5(9.8) 3(10.2)
Cerebrovascular disease 45(25.3) 23(23.5) 15(29.4) 7(24.2)
Diabetes 26(14.6) 12(12.2) 7(13.7) 7(24.2)
Other disease 26(14.6) 13(13.3) 8(15.7) 5(17.2)

Meal assistance
No assistance (self intake) 100(56.2) 57(58.2) 28(54.9) 15(51.7)
Some assistance by caregiver 43(24.1) 22(22.4) 13(25.5) 8(27.6)
Full assistance by caregiver 35(19.7) 19(19.4) 10(19.6) 6(20.7)

Problems of feeding function

No problem 82(46.1) 50(51.1) 20(39.2) 12(41.4)
Chewing difficulty 65(36.5) 38(38.8) 19(37.3) 8(27.6)
Swallowing difficulty 25(14.0) 10( 5.1) 8(11.8) 7(24.1)
Both chewing and swallowing difficulty 6( 3.4) 0( 0.0) 4( 7.8) 2( 6.9)

Data represented as number (%).
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Table 3. Comparison of general characteristics and nutrient intake of subjects according to meal types

General diet(n=98) Soft diet(n=51) Liquid diet(n=29)

9LT

Rurient Supply Male(n=39)  Female(n=59) p-value Supply Male(n=18)  Female(n=33) p-value Supply Male(n=12) Female(n=17) p-value
Energy (kcal) 1,7519+319  1,490.2+43104  1,421.5+323.8  0.295 1,428.84275.7  1,261.84327.2 1,089.3+294.6 0.045 989.5+490.9 818.0+£367.1 862.4+412.9  0.764
Carbohydrate (g) 269.9+47.7 229.6+54.6 223.2455.1  0.576 197.2+50.4 184.4+58.1 155.9+55.9  0.078 134.4+60.7 54.0+15.6 61.5£14.9 0.655
Protein (g) 78.2421.3 69.2+18.4 60.3+18.1 0.019 70.1+18.7 59.2+16.5 493+143  0.027 48.3+30.5 253+7.3 19.1+4.6 0.803
Fat (g) 41.3£14.9 33.7£10.2 33.3+11.6 0.833 42.2+15.4 33.7+12.6 30.8+10.5  0.380 31.1£19.9 23.4+15.7 254+15.5 0.739
Fiber (g) 23.4+6.5 19.746.2 19.4+6.1 0.767 20.747.2 17.145.2 14.6+5.8 0.110 162+11.2 13.8+11.1 11.8+7.1 0.588
Vitamin A (UgRAE) 1,022.3+461.5  776.8+447.5 829.8+424.8  0.556 854.5+446.9 701.3+340.2  579.1+389.4  0.237 707.0+£574.9 464.5+478.8 546.14596.6  0.372
Vitamin D (pug) 3.343.6 3.243.9 2.943.5 0.817 3.2+34 3.643.5 2.042.5 0.047 2.142.7 1.842.9 1.8+1.9 0.968
Vitamin E (mg a-TE) 18.8+5.1 14.9+4.9 15.346.3 0.752 17.345.7 13.344.5 12.0+3.4 0.269 12.8+7.8 10.2+7.0 10.5+6.8 0.916
Vitamin C (mg) 115.9+41.7 94.5+39.3 99.1+47.2 0.617 101.5436.1 86.2+32.1 70.0£30.2  0.069 72.8+48.8 49.8+34.5 56.4+37.9 0.631
Vitamin B; (mg) 1.4+0.4 1.1+0.3 1.0+0.3 0.331 1.09+0.4 0.9+0.3 0.7+£0.3 0.019 0.8+0.5 0.6+0.4 0.6+0.3 0.881
Vitamin B, (mg) 1.2+0.4 1.0£0.3 1.0+0.4 0.781 1.06+0.4 0.9+0.4 0.7+0.3 0.030 0.8+0.5 0.6+0.4 0.6+0.4 0.714
Vitamin Bs (mg) 1.9+0.5 1.5£0.3 1.4£0.5 0.309 1.5+0.4 1.3+0.4 1.0£0.3 0.004 1.0+0.6 0.8+0.5 0.8+0.4 0.764
Vitamin By, (Ug) 2.240.2 1.9+0.5 1.8+0.1 0.317 2.140.6 1.8+0.2 1.5£0.3 0.196 1.8+8.6 1.6+£7.2 1.547.1 0.489
Niacin (mg NE) 16.9+5.6 13.9+4.5 13.244.5 0.408 15.8+5.4 13.6+4.6 10.6+3.5 0.013 11.1+6.9 8.9+5.4 8.2+4.5 0.714
Folic acid (ug) 632.7+181.9 500.1£167.9 500.3+185.9  0.952 504.0+201.0 440.1+148.3  329.5+123.7 0.004 355.6+255.2 278.1£193.0 273.8+162.0  0.950
Pantothenic acid (mg) 5.0+1.3 4.5¢1.2 3.9+1.4 0.067 3.4+1.3 3.2+1.3 2.5+1.1 0.018 2.2+1.0 1.9+0.9 1.78+0.7 0.720
Calcium (mg) 555.5+209.6 469.8+208.7 423.0+134.5  0.220 549.6+231.9 441.6+172.7  385.5£169.6  0.237 403+263.4 313.3+231.3 350.9+221.6  0.662
Phosphorus (mg) 1,166.3+299.2  1,0134263.9  902.0+244.9  0.035 993.24275.3 848.0+246.6  713.3+194.5 0.039 703.2+433.2 566.6+365.9 577443100 0932
Sodium (mg) 5,812.9+1,380.4 4,668.0+1,283.7 4,218.7+1,351.9 0.104  5,289.2+1,488.3 4,254.0+1,240.8 3,274.4+927.2 0.004  4,021.9+2,331.3 2,932.6+1,916.9 2,744.6+1,583.1 0.775
Potassium (mg) 2,998.2+760.8  2,472.6+716.5 2279.3+637.8 0.165 2,723.3+990.4  2,305.44619.8 1,782.9+547.4 0.003  1,927.8+1,174.6 1,413.7+1,023.1 1,529.6+1,040.6 0.768
Magnesium (mg) 85.0+40.7 81.4+31.5 69.8+36.6 0.109 85.1+44.6 71.2424.5 5594263  0.031 50.6+32.4 34.1+26.7 46.8+27.9 0.231
Iron (mg) 17.0+4.5 14.3+4.1 13.5+4.3 0.405 17.7+6.7 14.8+5.0 12.7£5.3 0.143 12.4£7.6 9.7£5.9 9.8+6.0 0.961
Zinc (mg) 11.4+2.8 9.8+2.4 8.8+2.1 0.030 9.742.5 8.242.2 7.0+£2.0 0.047 6.4+3.5 5.242.8 5242.5 0.986
Selenium (mg) 113.6+33.4 98.6+32.8 85.6+26.3 0.041 95.9+28.6 84.7+24.7 66.3+22.5  0.008 60.6+33.9 49.0+23.8 50.0+26.2 0.922
Cholesterol (mg) 352.2+159.8 304.5+143.3 274141509  0.322 283.5+133.6 241.8495.7 206.1+94.7  0.179 175.5+120.7 111.8+76.4 1549+101.1  0.201

Data represented as meantstandard deviation.
p-value by independent #-test between male and female.
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Table 4. Comparison of nutrient adequacy ratio (NAR) and mean nutrient adequacy ratio (MAR) of subjects according to meal types

NAR of each General diet Soft diet Liquid diet

nutrients Male(n=39) Female(n=59) p-value Male(n=18) Female(n=33)  p-value Male(n=12) Female(n=17) p-value
s s, e men T, wmen e,
Vianin A Gooom  comoon " qomoon ooy % osmooy ooy O
G N amae g owerween o ewas o owen g,
G ST e oman e, emme o ewmn
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Viin B Gowooy a2 gemam  oomem %% om0 om0
N TR S I
Niacin (gﬁ§Zigﬁé§) (gﬁgiigﬁé% 0002 (gﬁiigfﬁ) (g:ggig:ézlt) <o.001 (gf;iigﬁé% (gﬁigﬁéz) 0.001
Folc aid G0 a0y *F ooy  coowoy  *7  gouoon  oomory
Calium o1y ooty % marm  omorn 2 ggam  oesonny 0
Phosphorus G0 omosy % ooy ooy O oossoo  oomoon O
Magnesum osoty om0 20 oseory  ommwon O oauooy  oseory 08
pmn o wwen s e emmn
zine Goiossy  dwiooe ™ Gomoon ooy P omoey  omein 0%
Selenium oomom) om0 " qomooy  osotn "™ oosoog  oomomy %
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MAR, meal nutrient adequacy ratio.
Data represented as meantstandard deviation.
p-value by independent #-test between male and female.

The numbers in parentheses represented the NAR and MAR of supplied diets. There was no significant difference between males and females in their NAR of supplied diets.
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Table 5. Comparison of index of nutritional quality (INQ) of subjects according to meal types

General diet Soft diet Liquid diet

Male(n=39) Female(n=59) p-value Male(n=18) Female(n=33)  p-value Male(n=12) Female(n=17) p-value
Protein (i Igiigﬁﬁ) (Bzig:(l)g) 0711 é)ﬁiﬁgl ié) ((1):2 tgﬁ) 0.625 (10.665:00.6216 0) (?:g:ig:(l)g) 0904
Viarin A Gy amom % amam  azmes % ameor g O
e MM wennws o eman
Vianin B (aeoan ooy T (imow  qamory " oomory  oomersy 0%
Vi By (?:iiigi) ffﬁ;igfg) 0212 (?:ggig'.ig) ((1):(6);8:;471) 0559 (g:;igéz) (8:§Zi8:?§) QoL
it Be (Szg:g?) (igigg) 0280 (?:??ig:g) (?Ifiigﬁig) 0E1e (g:ggigfé) (gﬁgﬁglg) 58
Vitamin. Biz (1:(1?312) (1-.853(1);) 0829 (1:81;8285) éﬁgiigﬁ(f; . (?gig:g) (1:8z21i8§?) s
- R L N
M ROl tm o oman O owl
um S en o own g oman e,
Prosphors G0 amem T dmaw amem 7 Geom  gowory O
Maguesim (gﬁigigﬁgz) (g'_iéigﬁg; L0 (gﬁigigﬁgi) (gﬁiigﬁg% 0500 (g:i?ig:?g) (gﬁigigﬁgg) Gt
fren (1:2;8:82) <(1)'§3I8132) 0521 é:gig:i; (?ggig:g;) o2 (1:(1)2382) é’ﬁgﬁ% Gissi
- VO R ST R
S men e ame g e

Data represented as meantstandard deviation.
p-value by independent #-test between male and female.

The numbers in parentheses represented the INQ of supplied diets. There was no significant difference between males and females in their INQ of supplied diets.
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