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Development and Application of an Evaluation Framework for
Elderly-friendly Home Meal Replacements

Heena Noh - Kijung Park

Department of Industrial and Management Engineering, Incheon National University

Home Meal Replacement (HMR) products have received increasing attention in the food industry of Korea due
to their convenience and cost-effectiveness to support nutrition for an aging population. However, a
decision-making framework that can identify an elderly-friendly HMR has not been sufficiently discussed in the
literature. As a response, this study proposes an evaluation framework that can properly measure the
elderly-friendliness of HMR products. First, elderly food attributes were examined to define main evaluation
criteria and sub-criteria for elderly-friendly HMRs. Then, a scoring scheme based on a Likert scale was defined
for the evaluation score of each criterion. Finally, Analytic Hierarchy Process (AHP) and Technique for Order
Preference by Similarity to Ideal Solution (TOPSIS) was employed to derive the total elder-friendliness score of
each HMR alternative. The proposed framework was applied to evaluate the elderly-friendliness of commercial

HMR products in Korea.
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Main Criteria Factors Unit Major References
F1: Mastication - KSCI(2020), Kim(2017)
F2: Packing design - Kim et al.(2019), Park et al.(2019), An et al.(2018)
C1: Quality F3: Packing container Rodrigues et al.(2019), Lithner et al.(2011), Jang(2009)
F4: Protein g Jang et al.(2021), Boo et al.(2020), Jang et al.(2009)
F5: Calorie kcal Dietitian(2021), Kim et al.(2019)
. F6: Cuisine - Baek et al.(2020), Shin et al.(2016)
C2: Convenience - - -
F7: Packing unit serving An et al.(2018), Jang et al.(2011)
C3: Cost F8: Cost won Kim(2021)
Table 2. Scoring Scheme for Evaluation Factors
S
o 4 3 2 1 Unit
Factor
v hard t t without
F1 by tongue by gums by teeth ety far@ fo eat withou -
a tool
F2 Transparent container Food image No image Irrelevant image -
Polypropylene (PP), High| Polyethylene (PE), Low
. . Polycarbonate (PC),
F3 density polyethylene density polyethylene Polystyrene (PS) ) . -
Polyvinyl chloride (PVC)
(HDPE) (LDPE)
F4 > 15 10~15 5~10 <35 g
F§ 500~600 400~500, 600~700 300~400, 700~800 <300, 800< keal
F6 Ready to eat Ready to heat Ready to cook Ready to prepare -
F7 1 2 3 > 4 serving
F8 < 3000 < 4000 < 5000 > 5000 won
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Evaluation of Elder-friendliness of HMR
Quality Convenience Cost
| | | |
5 .
£ 1 <= - - - - g
Sl|2gl %8| 2 RS 2 =g
Zl|88 |88 2 < 1|87
§ [l ~ 8 A~ O & ~
e —————s
' *{:éww‘gag\
‘ Product A ‘ ‘ Product B ‘ ‘ Product C ‘ Product n
Figure 1. Hierarchy of the Evaluation of Elder-friendliness of HMR
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7kl Ek 7ksA Aol AHP 7S T AAHAT. G HIESE qgeto] AHP HAFE HHE T <Table 3> &
<Figure 1> & A7 g AST2E HolF AN =29 AR B7EARIY HIEE HoFo A

AHPE ¥ 24 7Ho| ATHn S B8 Ath2 715X & &
=3t} Saaty(1990)° wek 1(Equal Importance) ol 4] 9(Extreme
Importance)7}A] &) A2 FA FAEE UER o] Paired
Comparison Preference Matrix& =&}tk £ Ad+= A

7 71Wstel W7k ZAYY2E AQFDE oo U A
49 £79 B2 AF NS HH FLEE B3}
e R R LS ERE EEE REE L
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o B2 MEE Faete] B W F, NESe By

2 %o YA H Paired Comparison Preference Matrix< <Table
4>, <Table 5>9} 2},

AHP 7o) B o 2 HEE dEo) g

2 53 ATIA 71EAE £, olm, 4T E 7hFA 0
T 19 T 4 9P AFAE B3] 4 ()9 I
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Table 4. Paired Comparison Preference Matrix for Evaluation

Factors of Quality Criterion

Fol zel & 2R A7 2 A AT o & S0, A2 A+
- . . | Packing | Packin . .
o] LA o IHT= 9] 3 g g
%2—1_ 190] 32 or/]z}‘]- A AF HNE=8Y L:H o] £9] Jé-? Mastication design | container Protein | Calorie
P = | ey 3 LI
R 13,58 7RI A sl = Fabge] Aol = Mastication 1 6 8 3 9
Heredsto] 6o HEE A4 AT A ¥ OM *J :
Packing
. 1/6 1 3 1/3 4
design
. Packing
Table 3. Frequency of Criteria container 118 1/3 1 1/5 2
Criteria Factor Frequency Protein 13 3 S 1 6
Mastication 19 Calorie 1/9 1/4 12 1/6 1
Packing design 8
. . . Table 5. Paired Comparison Preference Matrix for Evaluation
Quality Packing container 3 o
Protein 13 Criteria
Calorie 2 Quality Convenience Cost
) Cuisine 8 Quality 1 4 2
Convenience - - ;
Packing unit 3 Convenience 1/4 1 1/3
Cost Cost 8 Cost 172 3 1
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Table 6. Derived Main Criteria and Factor Weights

HehE AAshe g o2 24 grh) el et A 24
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A A2 o v-g3 2ok WA, 379 98 A4 weighted sum
2 5 24 G Al ekl 7hEA] 9 Bk A
£ 7iko 2 Akgt 4 3)& AE 09 jHA HHY Y e
(Si)E EEN=HOR a0, 9 e A2 AF o A B7HY
o F kWA B2 A, 7HEA E r et

Sii= 2a,.f 5 (3)

i=1,-,n; 7=1,2,3; k=1,2,3,4,5

- @
L'} n
,:151]‘2

i=1,--,n 7=1,2,3

5202 2 (5)E 53l W79 9 234 gholl Z4H2hef 7}
FAE FARd ol W, ;= j A B7HFH ] 7t A ot

V;] Wiy, (5)

i=1,-,n; 7=1,2,3

5 71N O 2 ideal solutions 4} (6)3% 4] (7) Ab-&-3}e]
PIS, V £ NISS HoZT} ot J= o]YE
IHEAS 7 2y YT BE HIH

Vt= {Uf, v;, 1);, UI} ={(mazp, ljeJ))} (6)

171g

V™ ={v], vy, v3, vy } ={(min, v, [jEI)} (7

i Yig

i=1,-n j=1,2,3

o2, 4 (8)3% 4 (9= T3 4 AlE PISS NISO.2

o Eigen . Criteria Eigen Eigen Factor Consistency rate
Criteria Eigen vector . Factor .
value weight value vector weight (CR)
Mastication 0.8843 0.53
Packi
aeking 0.1939 0.12
design
lit 0.8527 0.56 Packi 5.1717 0.0383
Quality aerne 0.0916 0.06
container
30183 Protein 0.4099 0.25 00158
Calorie 0.0625 0.04
) Cuisine 0.73
Convenience 0.1862 0.12 - - -
Packing unit 0.27
Cost 0.4881 0.32 Cost - 1
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D=y E(v; =)’ ®)
D = Z(Uij—v;)Z )
i=1,-,n5=1,2,3
npA et o 2 A (10)E A5k ideal solution ] <43 Al
T(C)E =20 o= AFY nHASF T HF T
AFE gujaith. oE 0% E 1 A9 & 7HAH 19 7171
£TE i%fdi}* o] Et.
Jop— 10
D+ D (10)
i=1,-,n
BE H7t8 A4 34E FoAF HE threshold 2 FL ©]
o it ZHEAT g 2AY 22 JFE 74 AlFol L

Au
3} HMRO.Z Hrtath £3F ZH A4 threshold 3F B
=2 AF FAA /M 2 %2 2= HMR A F Uike 1
5}” o] 7h4 Erha dekehe) WA, ZH A A 4 thresh-
old #ET Y& A4 E /M7 Al F2 1% 28 HMRE 7| &3
of Yo H4E A ° 845 Jofsta % s)ade] ast

e whE B,

o

oﬁ‘, _Q, ot

A

3

3.3 HMR 23334 71 23l ¢)=

oA AN ZH P T A& HF3H] 3l Al%“Oll
o5 1 Q= Yuk HMR Al E 3} 1 i‘é%i} HMR A &<
A S vnste Al 978 Adgsad °‘HPHMR
AFS Hrishy] A ddez AF AFYE ¢ 9a»

At 15703 HMR AES §r1sl7] 98 oz s g
HEAA Y 2HA %4011/\1 NAE 1AL ENE F
AL o HMR A 52 40 % 8} S Th(Seniorfood, 2021). 15 5
Ag7t o 57114 AEEF, G, H, 1, 1)< o= Frhstg .
Hrhgol = % 10712 HMR Al F9 F2E4 20k o}
=7 2t

- AE A AEFROR UFEE B8 b S

Favtglon dedA s 2ad & Yok T7
AU ) e AR UA 2 223t
« AFE B WA} 2AAE TAE BEIR AAEUA E
T oo Zetolol 2 x| Tt
© AFC: AV AR & A DFEARE FA A
TR *‘7‘01 Aot wAG A7) Ee AAEd

53} ol 28 ¥o] 14
AR AA 2 229,
oFAI7 Sl A B3l

d e st 43
Nes oéﬁ %%% -‘?—E‘“a?ﬂ HEY T8 Be A4
HAA 2 2| g}

< AFE G HLVG o2 e o8, 2 B Aol
S 433 Al Folnt. AAE A = et AT

« AF H: B5o% @A Hold 8 et AlFol
o e 2ol B A AR

c AF L2 ol Ao RS0 dAEd
A2 23,

« AF L AFCZ v g 2ge A8 AFolt w
5o 2ol BhA A AR,
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H7t A ES U O 2 HMR T3 A 3§77 ZgdJas

(Umsun, 2020)9 A 2320203 1€ 209 7€ 39 159747 A &3817] 3f <Table 2> A 710 oA Al F H7tagld
AE b aE] 39 3070l GEA, 29, 29 A8 G AFS ZARE DI <Table 7>, <Table 8>3 2T}, #3.2
< A 93 HMR A F-& A sHit o] ‘é“é‘—lﬂ 4 &8 HAA =23 FrggE kA9 TOPSIS 4§ A< F
< AYste] & 57019 AFA,B,C,D,E)S Bt oz ot s 1P HMR Al F& A28l
Table 7. General HMR Products (SSG, 2021)
HMR Product
Factor
A B C D E
F1 by gums by teeth by teeth by tongue by gums
F2 Food image Food image Food image Food image Transparent container
F3 PP PE PE PP PE
F4 42 10 14 1 9
FS 35 500 410 170 425
F6 Ready to heat Ready to heat Ready to heat Ready to heat Ready to heat
F7 1 3 5 1 1
F8 < 3000 < 7000 < 10000 < 3000 < 2000
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Table 8. HMR Products for Elderly Customers (Seniorfood, 2021)

Factor HMR Product
F G H I J
F1 by gums by tongue by tongue by tongue by tongue
F2 Food image Food image Food image Food image Food image
F3 PP PP PE PP PE
F4 19 5 15 4 2.69
F5 265 140 135 125 144
F6 Ready to heat Ready to heat Ready to heat Ready to heat Ready to heat
F7 1 1 1 1 1
F8 <7000 < 4000 < 3000 < 4000 < 2000
4.3 3} Y F 57 =2 FHFYGNAM HI A F 7 7
ESHArE R AR TR E2 BIPIE(A
<Table 9> LHHA H71e] 7120 He SRAALIIE A, 90, W §)eIA] $AT DI oS L FES HYA
B AT Y 4 ABY BheA D I HE TOPSIS B W AYHOR FAEI AR WL HI) R0 R HEH S 2
A 428 DY, D"} HF ZHAEA T #e Bl Erh = A A ot H B A o] 7HF I A F LR A H
LHEHMR A FT ol M= 270 o] Al F(D, E)ol LH B HMR - Qlok i ol 1 WSt FF0) /M e AF Ce F49Y
E Yt on, g HMR Al FTAAE stUE A sl GG FrHAE S A Ee A4S 09 52
EEAFGHILN 1B S 2= AF 2 F7HEUAT. Y9718 ToE7F M 28 371 EA Aol M Yl -2
BFAF S AE G AJ UJACE EZH AFHE €F S S/ A3 4TS 2 nj&o M nf ¢ i =28 HolH H
A G REFZNM B Ee T2 AAEHUT F7E FH A 18 Ao A9 gleoz AT
Table 9. TOPSIS results for HMR products
Criteria Cl C2 C3 N
D D™ C
Factor FI | 2 | ;3 [ Fa | Fs | F6 | F7 F3
Criteria score 3 3 3
Threshold 0.05 0.07 0.58
Factor score 3 ‘ 3 ‘ 3 ‘ 3 ‘ 3 3 ‘ 3 3
Criteria score 2.48 3.27 4
A 0.07 0.09 0.57
Factor score 3 ‘ 3 ‘ 4 ‘ 1 ‘ 1 3 ‘ 4 4
Criteria score 2.51 2.73 1
B 0.11 0.00 0.03
Factor score 2 ‘ 3 ‘ 3 ‘ 3 ‘ 4 3 ‘ 2 1
Criteria score 2.47 2.46 1
C 0.12 0.00 0.00
Factor score 2 ‘ 3 ‘ 3 ‘ 3 ‘ 3 3 ‘ 1 1
Criteria score 3.01 3.27 4
D 0.04 0.10 0.71
Factor score 4 ‘ 3 ‘ 4 ‘ 1 ‘ 1 3 ‘ 4 4
Criteria score 2.87 3.27 4
E 0.05 0.09 0.67
Factor score 3 ‘ 4 ‘ 3 ‘ 2 ‘ 3 3 ‘ 4 4
Criteria score 3.23 3.27 1
F 0.10 0.04 0.32
Factor score 3 ‘ 3 ‘ 4 ‘ 4 ‘ 1 3 ‘ 4 1
Criteria score 3.26 3.27 3
G 0.04 0.08 0.66
Factor score 4 ‘ 3 ‘ 4 ‘ 2 ‘ 1 3 ‘ 4 3
Criteria score 3.70 3.27 4
H 0.00 0.12 1.00
Factor score 4 ‘ 3 ‘ 3 ‘ 4 ‘ 1 3 ‘ 4 4
Criteria score 3.01 3.27 3
I 0.05 0.07 0.58
Factor score 4 ‘ 3 ‘ 4 ‘ 1 ‘ 1 3 ‘ 4 3
Criteria score 2.96 3.27 4
J 0.04 0.10 0.69
Factor score 4 ‘ 3 ‘ 3 ‘ 1 ‘ 1 3 ‘ 4 4
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Figure 2. Level of Elder-friendliness in the General HMR and Elderly-friendly HMR
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