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A survey of the serving temperature control
practices in hospital dietetics

—Comparison between centralized and decentralized tray assembly systems
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Dept. of Food and Nutrition, College of Home Economics, Yonsei University

Abstract

The serving temperature control practices were assessed in 20 general hospital's
dietetics utilizing centralized or decentralized tray assembly systems.

The results of the study were summarized as follows:

1) All of the surveyed hospitals were utilizing conventional foodservice system.
The number of dietary employees per bed was very low when comparing with
that in Amer.ca. Wcrking hours of employees per week were approximately
two times greater than those in America.

2) When comparing two tray assembly systems, dietary labor hours and costs
in centralized system were less than those in decentralized system.

3) When comparing serving temperaturé practices between two tray assembly
systems, the temperatures of meals utilizing centralized tray service were signi-
ficantly lower than those in decentralized system, and only the steamed rice served
in decentralized system was within the acceptable temperature range.

4) There was no significant difference in sensory acceptance scores marked by
patients served by two different types of tray assembly systems. The serving
temperature was significantly correlated to the patient’s overall acceptability.
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Table 1. Composition of samples surveyed for labor analysis and time-temperature study.

Samples\ Groups? I I I v

LABGCR Total number of general 26 13 15 6
ANALYSYS hospitals in Seoul®
STUDY

Number of samples 6 5 7 2

% of samples 43 26 21 30

N Growps? T I . v
TLME-TEMP. Tray assembly Cent. Decent. Cent. Decent. Cent. Decent. Cent. Decent.
STUDY Samples system®

steamed rice and 6 0 5 0 4 4 2 1

meat or fish dish

soup 3 3 3 2 4 4 2 1

1) Bed number; I

3) Cent.: Centralized tray assembly system.
Decent.: Decentralized tray assembly system
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Table 2, Comparison of labor utilization between groups of four different bed numbers®

Groups®
I I i i
Contents
I. General information
Bed numbers 108.75 265. 00 464. 00 1192. 00
Dietary employees/bed 0.07 0.08 0.09 0.08
(0. 03~0.09) (0. 06~0. 09) (0.07~0.12) (0.07~0.09)
Total trays served per month 10839. 00 25779. 00 59422. 00 105873. 00
I. Labor Analysis
Working hours of employees
per week 51.30 50.00 49.60 44.30
Dietitian (50~55) (44~52.5) (44~44.5)
Tray servicer 72.00(N =3) 68.70(N=7)
(68~78) (54~178)
Labor time(min/meal served)
Dietition 1.30 0.79 0.59 0.79
(0. 94~1.70) 0.59~1.07) (0.36~0.95) (0.68~0.90)
Dietetic interm 0.54(N=1) 0.4(N=2) 0.62
Secretarial & clerical 0.43(N=1) 0.22(N=5) 0.12(N=2)
Production, tray service, 13.00 12.30 11.51 12.01

clearing & others
. Cost Analysis
Wages/meal served (won)

(11. 62~19.65)

(8.79~16.93)

(8.13~17.15)

(11.98~12.64)

Superisory & clerical 25.10 18.30(N =3) 17.55(N =4)
(won) (16.16~33.76) (11.7~22.4) (13.76~25.79)

Operational 93. 40 116.77 120.36(N=5)
(won) (59.01~132.01) (100. 70~155. 38) (85.11~254.87)

Total wages/meal 118.50 127.84 146. 15 372.30
served (won) (81.57~160.1) (122~177.8) (104.72~281.87) (281.9~462.7)
Raw food cost/meal(won) 538. 60 511.40 635. 40 814.60
Payroll vs raw food 0.22(N=3) 0.25 0.23 0.43

cost (ratio) (0. 18~0.50) (0.18~0.38) (0.17~0.47) 0.32~0.54)

1) The numbers in each column indicate means and ranges in parenthesis

2) Bed numbers;

I:80~199, T :200~399, II :400~599, IV :600~1200

The number of observations recorded are for [ group:6, for T group:5, for I[ group:6, for I
group : 2. The exceptional observation numbers (N) were recorded in parenthesis.



92 e 57 -

2 52938 Fild wmstdrh. =% AE
Aup e vml t-testo] g 44

M. Hof U oz
1. SN o =S A

g7 42 2949 F, TILY 7 =F A
ZF, FA9y dF, AEv 2 A g =
8 wlg¢ it 2 AFAE Table 26 AA gk
WA £q94= 0.07~0.098 o 2 Bakken?»3-¢]
o FAstel 0.209 ) ulsl™ 40%6] T o]},
B3 QAR AEN Y 9 EL 0.22~0.432.2 e
e o 39 Natick 2944 o724 Fo 54 %
Ao ¢ AL 2.17, ARELE A2 ¥ A
SE 1,010 3 dxe de +FE 2oz gvh
F9499 FF TFAXL JFA 44~51.3A17, =
24] 54~96.34 7, #4468, 7~724] 7k o 2 Bakken
So) mmgl 40417ke] wlstdl Zelg- 29 o}, W)
AQe oF o8] s o] Brh. 1%y Wl Rl K" £
85 E A FALL 11.51~13% 2 v Fuc} o
& Fe AFE velx vt
GoFate] A FE AFHE 49 44 T
F 9e b 28k d vl 2SS 2= 14
2 AT 205 GFAY =FAZL 0.59~
1.3% 0 2 Bakken 59 1.5589] 1/24 =] £33 4
Zoltlh. F, ¥4 A FE4aE Bolx v,
ol 4z} & e olAue] AFor wTo F A
Sevelst A FAAEE 2434 S 44
o] Slogeta Az, ¥ 2AA 208 =5 AEA
9l FAHAAEE ol gstm glgeh. 28 goz &
He gAY A& AHY 4 JE=F Hydd F4
AEY BEAFAL AT7E "85 94t

2, gaRey, jHuHd (AQAII—REAMEN)

1) S% 4 ozt

Table 30l & €3 EL o298 £8A—LEAH
8 AE AAGEw, §F 2 o
AE F A A zEsges, zHFAH T
A A8A7e zelubid 54 91 9% A Hx199.1
Heolgdm, FAA 2= 20.6°Col4 25.7°C 2 e}
yrh, Dahl® S =77 FAsek she 242 60°C
ol4ez, A FAdek e £ 7°Celdt2 F

257

F3ze A

Table 3. Time-temperature relationships of 7
different types of fish or meat dishes
in food product flow after cooking to

service,
Phases in Types Time Internal Observa
food product of meat (min) temp.(°C) tions?
flow or fish Mean Mean+SD
dishes? +SD
Cooking 1 59.04:19.0 30
2 " 82.0% 4.5 9
3 83.11 0.9 12
4 B 64.81 6.8 24
5 47.6--13.6 15
6 74.17% 3.2 9
7 88.5111.6 27
Cooking- 1 28.3+21.9 28.61 7.8 30
Portioning 2 184.2+ 3.9 24.54 2.4 9
3 68.2415.9 35.83 4.3 12
4 58.4133.6 30.6%10.8 24
5 93.5414.9 82.53- 7.9 15
6 41.4+22.5 28.62 5.9 9
7 73.0:37.7 34.27 4.4 27
Portioning- 1 65.6142.2 20.6 4.2 30
Service 2 64.97113.5 20.83 2.4 9
3 41.7113.7 25.71 4.9 12
4 61.3125.6 21.73- 6.1 24
5 58.5132,521.91 4.9 15
6 80.6126.8 24.27 4.5 9
7 67.9121.5 24.7+ 8.5 27
Cooking- 1 91.9
Service 2 199.1
3 109.9
4 119.7
5 152, 0
6 122.0
7 140.9

1) Types; 1:{foods needed post preparation, 2 : fish
or pork cutlet, 3 : boiled chicken with soy sauce
and spices, 4 : fish with soy sauce and spices, 5:
broiled fish, 6 : fried chicken, 7 : pan fried beef

2) Number of observations recorded.
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Table 4, Time-temperature relationships for soup between groups of four different bed numbers.?

Decentralized tray assembly system

Phases Time-Temp Centralized tray assembly system
in food . . o Temp.loss : : R Temp.loss
produce Ve MenSD GOmin MGaISD  Measp  GO/mn
Cooking I 90.9+ 6.4 82.5+ 4.9
I 99.3+ 0.9 86.5-- 0.0
il 94.2+ 4.9 91.9%+ 6.0
v 96.3+ 0.5 92.2+12.0
Cooking- I #3.5+ 272  87.61+ 6.2  3.03.9 *¥26.8+16.7a  69.5+ 8.1 2.9+3.5
portioning I 8.7+ 47°  68.3+10.3  0.240.2  44.3+ 3.1  69.0+ 3.0  2.670.3
I 9.54 85  70.3+ 9.4  0.4+0.3  25.8+16.6°  65.24 7.6  1.0%0.6
¥ 52.6+25.0°  65.7H 6.0  1.8%1.0  34.7+3.1>  67.0t 9.7 1.2H0.1
Portioning- I *11.0-k 7.1a  *%54.0+ 2.5*°  3.9+1.8  *0.5+ 0.0a  *69.3- 8.1*  0.0%0.0
service I 30.7411.8°  44.8+ 7.9% (.9--0.6 0.04 0.0°  69.0 3.0° 0.0%0.1
I 211+ 7.7 48.6-= 6.2 1.040.5  10.74 7.5°  55.8+4.5°  1.3+1.2
N 29.1°- 8.6°  43.1% 6.8° 0.8+0.2 8.0 3.5°  60.7F3.1®* 1.240.7
Cooking- I *14.5% 6.1a 13.0+1.5  *27.3+16.7a
service I 39.3+10.1% 1.44+0.3  44.34 4.1b 0.470.1
I 380.6+ 6.7 '1.64+0.5  36.5+12.1b 1.14-0.4
N 81.7+19.8° 0.740.3  42.7+ 5.0b 0.970.1

1) Means in the same column of each phase followed by different letters are significantly different acco-
rding to Scheffe’s multiple range test *at p<C. 05, **at p<.0l.

2) Bed numbers; 1 :80~199, I :200~399, I :400~599, IV : 600~1200
The number of observations recorded are for [ group: 6, for I group: 9,
group: 6,

for T group:12, for W
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Table 5. Correlations between serving temperature
and time of each phase of food product
flow; and serving temperature at porti-
oning for soup in two different tray
assembly systems?

- Phases in food product flow

temp. -
meal igf cooking-. ifg HoB- Cooking-
assembly portioning service service
system® “Time Temp Time Time

‘ (min) (°C) (min) (min)
Centralized — QGF* .37tk — 7grE . ggEE
Decentralized —.0I%*  BI™* — 49%* — 30%*

1) The numbers in each column are Pearson’s cor-
relation coefficients. ¥* is significant at p<C
.01,

2) Centralized: centralized tray assembly system.
Decentralized: decentralized tray assembly sys-
tem.

The number of observations recorded,
lized: 48, decentralized: 48.

centra-

A88E A7y AdASsE —. 782 fgH o
(B9 AhAL Jepla, d3iAdA s F
28 FFALESN —. 612 FIHo 2 FL& ?(@)4
A4-¢ Jepdeh 2e v, e FeA AR A
e =l Quy A —. 063 —. 012 ¥l;A ¥4
vebyeh, webd S48 AegzsE ANAe ¥
FAY A AP LE A=t sAHT, T
A8 AS A Fo A FAAA A=A AL F
&gy, a6 ex &L A% s17, A9 W
7 A4 e,

2 ¥
Al X
A X

rio

3. HEHH 8 SYMMHAH HindT

1) HHMIHE AQA|ZE—2 AR XA}

Table 66 & WAy E Lo AR—LEA FA
vz 7 A3E AAstd et

HE 49 A9 F494 525 45044 4 :65.8°C
2:50.8°C, 3 FL o]3:26.7°C=2, FhHAY
u}:59.3°C, F:48,0°C, 3 =¥ ¢151:19.7°C &
o} A 02 (p<l. 0D A Vel z=v HEd
g AsE FFNAL e A TR F 2
e MAde AT gl 9 S5 g4
WEW A Fh A nr) 25 Ao F4713
8 429 A7 AA £od97] HEd FAFAY &
E3e] 8 A a7 Koldl A% AQlA, wduge
EFQAE BEI L oA} 28 HE LS &
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Table 6. Comparison of the time-temperature relationships between centralized and decentralized tray
assembly system for the preparation of steamed rice, soup andmeat or fish dish in H hospital
and 7 hospitals with bed capzacity of 360-520. (4 using decentralized and 3 using centralized
tray assembly system)?

menu item H hospital 7 hospitals
Time:
Ten?;i steamed rice soup meat or fish dish steamed rice soup
Ph .
in ?gf:i zllr;esiinbly Tere 'I;emp Time Temp. Tirpe Temp. Time Temp, Time Temp.
product flow | system®  (min) (°C) (min)  (°C) (min) (°C) (min) (°C) (min) (°C)
Cooki 96.3 91.3 70.2 91.8 94.2
ooking cent. 4.9 5.0 +11 +2.7 +19
96. 3 91.3 70.2 93.2 91.9
decent. +4.9 +5.0 +11 +7.0 +6.0
ing- 3.4 *4B3 3 WG 0 WH73.0 ¥HE7.3 W38 ¥7.1 78,1 *M9.5 %703
Cooking- cent. +2.2 51 45 284 327 +6.2 4.0 101 £8.5 0.4
P ¥R12.7 FHIT.1 ¥F14.2 ¥¥66.3 *F¥87.0 **20.9 **¥05.1 73.1 *¥25.8 *¥65.2
portioning - decent. 5’y Y§7 +h4 7.2 4937 b4 +10.3 +8.4 L16.6 +76

Portioning-  cent. ¥29.3 *¥50.3 ¥430.6 *¥48. 0 68,0 **10.7 445 **53, 1 311 *¥8.6

+14.2 F0.7 +13.4 +6.0 151 +8.1 +17.4 6.3 7.7 6.2
, HR] 5 #RG5 8 FH2] ) 50,3 X375 *¥05.7 ¥35.] 4§ FHI0T 551
service decent. +3.9 7.7 479 2.9 +12.8 +45 =+3.9 -+7.4 7.5 45

1) Means with the same superscript of each menu in each column are significantly different between
centralized and decentralized tray assembly system *at p< .05, **at p<.01. The numbers in each
column are the mean+SD of each food items for each phase of food product flow.

2) Cent.: centralized tray assembly system.

Decent.: decentralized tray assembly system.
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Table 7. Comparison of the mean sensory scores across all food items between two tray systems in
H hospital.»

menu-item

steamed rice soup meat or fish total
isf:;g y\ltray sa;rssstzr;bly cent decent. cent, decent. cent. decent. cent. decent.
appearence 4,22 4.23 3.92 4.15 4.30 4.33 4.14 4.23
temperature 3.71 3.90 3.25 3.10 2.92 2.85 3.31 3.30
 flavor 4.19 4.02 3.71 3.81 3.90 3.86 3.93 3.91
texture 4.09 4.90 3.65 3.92 3.79 3.94 3.84 3.92
overall 4.13 4.03 3.63 3.74 3.78 3.79 3.85 3.86
acceptability

1) The numbers in each column are mean sensory scores.

o F&Eel A4 508 098 R4 (p<.05) A= 3) =sdel A

A& vebde] F4GAY LEaelst 3&#“‘"*‘4 = HE4d 9 74 #49¢ 4oz 248 R4auyz
A4 FEaed T4g s47 HE AAE 4 =FAZ g g w24 AE Table 89
Aok =R FAEY 4254 W sEskE 0L % A‘a oP&iﬂ

253 Ee R T Y A 2ed £F 9 oA el 4 w4 zhef o /LJ‘LEI" =FAZ 3 =%

£ 2,882 Hrbhe e 2450 e 9402 °J%° WY Bk LFaed 397 AT A,
(p<.01) FA Vel AZ % 4 F A eaiw] Y W Ak 199 AAE Wdsted £858E Age Fo

#7t A £5FL AAdSR Fu Q. Astdoer wAle] 4.87H e BB 7.812 v} 37.6% 71 &
£ 83 F oL %—3—%21 w4 B epiz v o, fodv 2FYFL T 55,2400
4EAQ A4 AR d@Ade] =zl $Hoz WA 86.36dnrt 24.5%7F Bokrh. =g w4
Adg F450 s =, ZAedst 2 99 AL It #Hx 148 295 =

Table 8. Comparison of labor utilization between centralized and decentralized tray assembly systems
in H hospital and 7 hospitals with bed capacity of 360-520. (4 using decentralized and 3 using
centralized tray assembly system)

i 1
Classificantion Tray service Other Total

Cent. Decent.
Cent., Decent. General

Contents H 3 hospitals H 4 hospitals

Total labor hours(hr) 112.5 202.5 583.5

Meals served (meal) 1385.0 1555.0 4528.0

Minutes/meal (min) 4.9 7.8 7.7 12.6 11.38 15.5 15.9
Percent defference(2)? 37.6 21.0 38.4

Total wages(won) 76501.6 474243.9

Meals served (meal) 1285.0 1555. 0 4528.0

Costs/meal(won} 55.2 86.4 104.7 159.9 135.5 191.1 172.2
Percent difference(9%)® 36.0 17.9 21. 4

1) Labor hours and wages which were not directly involved with tray service, i.e. cafeteria workere.
dietitians, cooks.

2) Represents saving percentage in labor hours(min/meal) in centralized over decentralized service.

3) Represents saving percentage in total wages(cost/meal) in centralized over decentralized service.
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