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Objectives: Although delivery-based contract-managed operations have recently increased
in small-scale foodservice facilities serving older adults, studies investigating the nutrient
adequacy of meals and chronic disease risk reduction intake remain limited. This study
aimed to evaluate nutrient intake levels, nutrient intake adequacy, and their chronic dis-
ease risk, and to compare differences between self-operation and contract-managed food-
service.

Methods: Nutrient intakes of 777 participants were assessed for lunch and snack in 18
small-scale foodservice settings serving older adults in Korea. Data collection included 12
visits to six self-operated foodservice settings (November 2024 -June 2025) and 24 visits
to 12 contract-managed foodservice settings (December 2025-March 2026). Using the
individual leftover measurement method, consumption adjustment factors were calculat-
ed. By applying it to standardized recipes from lunch and afternoon snacks, nutrient intake
was analyzed using CAN-Pro 6.0 (Professional Edition; The Korean Nutrition Society).
Based on the 2025 Korean Dietary Reference Intakes, nutrient adequacy ratio (NAR), the
proportion of participants with intakes below nutrient reference values, and the proportion
over chronic disease risk reduction intake (CDRR) were calculated.

Results: Except for significantly higher soup consumption in self-operated foodservice, no
significant differences in consumption and consumption adjustment factors were observed
among food types between the two foodservice operation types. NARs were low for vitamin
B, (0.29), vitamin D (0.37), vitamin A (0.52), vitamin C (0.55), and calcium (0.61), indicat-
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Nutrient adequacy in elderly public foodservice

ing inadequate micronutrient intake. The highest proportions were for vitamin B, (94.9%),
followed by vitamin A and folate (76.4%), vitamin C (70.4%), and calcium (69.0%). The pro-
portion over CDRR of the participants was highest for sodium (91.2%), followed by saturat-
ed fatty acids (46.6%) and total sugars (3.7%), showing significant differences between the
two foodservice operation types.

Conclusion: Nutrition management in small-scale public foodservice facilities for older peo-
ple should reflect actual consumption and operation type-specific nutrient deficiencies or

excesses.

Keywords: small-scale elderly foodservice; individual leftover method; nutrient adequacy
ratio; chronic disease risk reduction intake
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METHODS

Ethics statement

The entire process of this study was conducted with the
approval of the Institutional Review Board of Dankook
University (approval number: DKU 2024-11-011, 2025-10-
012).
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RESULTS
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Table 1. Facility capacity and number of participants in elderly foodservice facilities by operation type and region

Categorization Facility capacity (person)” Participants (person)z)

Self-operation Seoul (n=2) 23.52 +2.83 1813) (60.5)
Gyeonggi (n = 2) 17.75 + 3.18 6 (12.0)
Chungnam (n = 2) 36.5+ 16.97 2(27.4)
Subtotal (n = 6) 25.9 +8.06 299 (100.0)

Contract management Seoul (n =4) 255 +0.71 182 (38.1)
Gyeonggi (n = 4) 28.13+1.24 153 (32.0)
Chungnam (n =4) 175+ 0.35 143 (29.9)
Subtotal (n = 12) 23.7 +0.44 478 (100.0)

“Data are presented as means + standard deviations.
?Data are presented as n (%). All participants were aged = 75 years.

¥The number of participants exceeds the capacity because two on-site surveys were conducted by facility and participants from adjacent facilities

operated by the same organization (offering the same menu) were included.
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Table 3. Comparison of nutrient intake level by foodservice operation type

Consumption (n = 777)

Nutrients Total (n=777) Self-operation Contract management tvalue
(n=299) (n=478)
Energy (kcal) 751.75 + 235.68 739.85 + 195.31 759.19 + 257.66 -1.185
Carbohydrate (g) 120.04 + 44.53 119.31 + 40.90 120.49 + 46.69 -0.359
Protein (g) 29.51 + 10.32 31.02 + 9.50 28.56 + 10.71 3.252"
Lipid (g) 15.47 + 10.98 12.76 + 7.64 17.17 + 12.33 -6.144™"
Dietary fiber (g) 8.24 +3.38 9.01+3.37 7.77 +3.30 5.057""
Vitamin A (ug RAE) 136.72 + 91.39 127.86 + 64.99 142.27 + 104.26 -2.374"
Vitamin C (mg) 29.14 + 34.18 24.85 + 18.80 31.83+40.76 -3.234"
Thiamine (mg) 0.49 + 0.19 0.47 £ 0.19 0.50 + 0.20 -1.974
Riboflavin (mg) 0.57 +1.01 0.81+1.58 0.42+0.18 42377
Niacin (mg NE) 4,09 +2.77 4.85 +3.08 3.62+2.44 5.857""
Vitamin B (mg) 1.89 + 11.48 4.64 +18.18 0.16 + 0.15 4.260™"
Folic acid (ug DFE) 100.98 + 45.17 111.37 + 46.04 94.48 + 43.42 5154
Calcium (mg) 196.98 + 127.70 192.66 + 107.52 199.68 + 138.88 -0.745
Sodium (mg) 1,321.42 + 572.36 1,332.08 + 531.99 1,314.75 + 596.67 0.41
Iron (mg) 4,92 +1.87 445+ 1.85 5.21 + 1.82 -5.642""
Fatty acid (g) 9.44 +5.87 8.27 +6.23 10.17 + 5.51 -4.453""
Saturated fatty acid (g) 6.66 + 6.28 8.66 + 6.74 5.40 + 5.62 6.977""
Total sugars (g) 13.67 + 16.11 17.20 + 6.96 11.47 + 19.47 5.858"""
Vitamin D (ug) 7.31+12.86 0.44 +0.58 11.61 + 14.86 -16.428""
Mean + SD.
“P<0.05, “P<0.01, P < 0.001.

oz AFH AP/o] Fastunt. v, tE a4
o w2 A4 JHH|ES Bl JYat HEH By (0.29),
HIEH] D (0.37), BIEFE A (0.52), H]EFI C (0.55) 2 Z(0.61)
O & yehgth S Y H o ThE NARE ofuf ], T, v
BNl A, H[ERI C, Elotgl, H|El By Y ZgolAl= -2 Afo]
7F QIlout, ©akE, Aol BlEEE], Yokl 4l H
9 HER] DA = SAH 02 {o5t ol & Kt} A a4
2:9] NARS 9JerF2] 49} vl w st o, B-4=312(0.97 vs. 1.00, P
< 0.001), FHEZ2}41(0.80 vs. 0.84, P < 0.01), Z(0.97 vs. 0.99,
P < 0.001) 2 H]EFI D (0.08 vs. 0.55, P < 0.001)0]|4] S-2]5}A|
okt HWhHo|| A]0]A41840.79 vs. 0.72, P < 0.001), Yo}41(0.77
vs. 0.67, P < 0.001) 2 G4H0.69 vs. 0.59, P < 0.001)] NARS
A GFAoA g4 ETE oA 07 T A UErTh

AI2FHE O M2 TR RS A MFE A F KL
AP IE YEEF, $35F 2 Z3AH4ES] CDRR %
T FA E&T 23 52 Fig. 1A°] A|ASkIHH CDRR %
IHHA BgL JEFA 91.2%E 714 =4 Ueton, =
SRAHARE 46.6%, T F= 3.7%= UEHTh G423 FHE
CDRR ZIAFA}F E-&ollA HEE(SIEEA] 92.9%, A F54]
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©] 88.6%, P < 0.05), SFF(IEHFA] 6.1%, 2 GF4] 0%, P <
0.001)2 $Jerg2lo] AYF4Hct fodoz A Yett,
A KA G FA] 60.5%, AEFFA] 37.9%, P < 0.001)2 2
FFAI0NA B A YERETh

CDRR 27MiFA2 402 CDRRELS 2AKGH Aak(Fig,
1B), HEE2] CDRRELZ g4 2.12, 9I5H4] 2.012 F4
G FH T2 FIHQA AolF HolA] gk AHE BF &
A vebstet. §hA, ESEARAE 2abdHARe] 23 H SR
AGE2(2.57)0] EHFA217)ED § 52 FES AP <
0.001). S5 2IHFAO] 2THF 52 AFF4 0, =
HA1 2,518 b4 AofA] B EA] HERLTHP < 0.01).

6. SA2TYHE YA M7= 0|2 YF K EE
FAZFFH ol e IFA 7= vvE AHA B2 Fig.
20] AJAIskoITt. HA| tidA ol A YF4 AH7IE mlvk AHA
&0 7P =4 vehd JdAE HIE BaE 94.9% % oM, ok
2 H]EFY] A9} GAto] 7} 76.4%0.2 SUHA| E9roH, H]
C 70.4%, Zr% 69.0%, oAl 50.8% 40 & Urepyit), wt
A, H(1.5%), THA(.9%), oHA(8.1%)2] HF71E mIvt A
A BE2 AdH o= Wit
LGP IR = oy ], B ZR], Yolil, dih 2 4 F

iu)
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Table 4. Nutrient adequacy ratio of elderly by foodservice operation type

Nutrients® Total (n = 777) Se(l:]-(lpggagtl)on Contra(cr;c angg%ement t-value
Energy 0.95+0.12 0.94 +0.15 0.95 +0.10 -1.362
Carbohydrate 0.99 + 0.08 0.97 +0.12 1.00 + 0.02 -4.517""
Protein 0.97 £0.10 0.98 +0.11 0.97 £ 0.09 1.41
Dietary fiber 0.75 +0.23 0.79 +£0.23 0.72+0.22 4.448™"
Vitamin A 0.52 + 0.26 0.51+£0.24 0.52 +0.27 -0.137
Vitamin C 0.55 + 0.30 0.55 +0.29 0.55 + 0.30 -0.121
Thiamine 0.95+0.13 0.94 +0.16 0.96 +0.11 -1.26
Riboflavin 0.82 +0.20 0.80 £ 0.22 0.84 +0.18 -2.793"
Niacin 0.71+£0.30 0.77 £0.31 0.67 +£0.29 4160
Vitamin Bg 0.29 + 0.25 0.27 £0.23 0.30 £ 0.25 -1.231
Folic acid 0.63+0.22 0.69 +0.22 0.59 +0.22 5773
Calcium 0.61+0.27 0.61+0.29 0.61 £ 0.26 0.161
Iron 0.98 £ 0.08 0.97 £0.11 0.99 £ 0.04 -3.835""
Vitamin D 0.37 £ 0.43 0.08 + 0.10 0.55 + 0.46 21.566""
Mean + SD.
i’*Nutrient agsquacy ratio values were evaluated using the original value if < 1 and by recoding as 1 if > 1.
P<0.01,  P<0.001.
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Fig. 1. Percentage of individuals with intakes exceeding the chronic disease risk reduction intake (CDRR) (A) and chronic disease
risk reduction exceeding levels among individuals whose intakes exceeded the CDRR (B), by foodservice operation type. The cutoff
levels for sodium, total sugar, and saturated fatty acid were set to 38% of the 2025 Korean Dietary Reference Intakes (KDRIs),
comprising one meal and one snack. According to the 2025 KDRIs, intakes for sodium, fatty acid, saturated fatty acid, and total
sugar should account for < 1,800 mg, < 20%, < 7%, and < 20% of the total energy intake, respectively.

‘P<0.05,""P<0.001.

“t-value could not be calculated because no individual in the self-operated group consumed over the CDRR.

o AF71E vk HHA EgolA BAZCE FoFt JolE B 7. SASEYHE JYUFHEEA E2

Atk oA, FEE 2 o] 7|% vt AR &2 AP TableZ A|AIGHA] LA, ’ﬂ%oﬂ“‘Eﬂoﬂ g JFAFHRS

FAoA YEFAEY foldog =4 Ve om(P < 0.01), A BE&2 AA A 7778 F 5 8%8(1.0%)el1 e, AFH

HhA, UoRAI(P < 0.001), AAKP < 0.001) H ZH4(P < 0.05)2] 7] A2 675(H QG FAR S 71 2.0%), FEFA 2“3(-?45} Zhod

& 0Tk H3HA 282 AegAlelA fe8 o2 =A UERT X]'—r 712 0.4%) 0= AFFAoA AEFAET § w2 v
HITHP < 0.05).
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Fig. 2. Percentage of individuals with nutrient intake below the EER and EAR. EER, estimated energy requirement; EAR, estimated

Kk

average requirement. "P < 0.05, P < 0.01, ""P < 0.001.
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