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Abstract

The purposes of the study were to establish HACCP-based standards and guidelines for conducting a plan
review to build, or renovate, hospital food service establishments, and ensure the safety of foodservice and
reduce the risk of food bome illness. The scope of the study included suggestion for the planning of hospital
foodservice facilities : layout, design, equipment and modeling.

The tesults of this study can be summarized as follows :

1) The development of a foodservice facility plan based on the results of a survey, literature reviews and the
results of interviews with foodservice managers from 9 general hospitals. This was composed of operational
policies in foodservices, layout characteristics, space allocation, selection, design, specification standards for
equipment and the construction principles of foodservice facilities.

2) Two foodservice facility models were developed, one for general hospitals with 900 beds (2,000 patients and
2,500 employee meals per day) and the other for general hospitals with 300 beds (600 patients and 650
employees meals per day).

3) The suggested kitchen space requirements for the foodservice facility models were 341.2m (W 17,100mm X L
23,700mm) and 998.8m’(W 35,600mm X L 32,800mm) for the 300 and 900 beds hospitals, respectively, with both
designs being rectangular. The space requirements for the equipment, in relation to the total operational area,
in terms of ratios were 1:3.5 and 1:3.8 for the 300 and 900 beds hospitals, respectively. The recommended
space allowances per bed for the developed foodservice facility models were 1.15m’ and 1.11m’ for the 300
and 900 beds hospitals, respectively, which were increased by more than 30% compared to those suggested
in the precedent study, and considered appropriate for the implementation of the HACCP system.

4) The hospital foodservice facilities plans and models were developed based on the general sanitation standards,
guidelines and the HACCP system, and included foodservice facility layout, product flow, physical separation
between contaminated and sanitary areas, foodservice facility specifications with a 1/300 scale for a 300 bed,
and a 1/400 scale for a 900 beds blueprint.

5) The main features of the developed foodservice facility plans and models were; physical separation between
contaminated and sanitary areas to prevent cross contamination, product flow in one direction from the arrival
of the raw material to the finished product, and separation of different work areas and the process of receiving
& preparation of products, refrigeration & storage, cooking, assembly, cleaning & disinfection, employee areas
and janitorial facilities. The proposed models from thise study were presented as examples for those wanting
to build, or renovate, their facility for the production of foods.

Key words : HACCP-based sanitation, hospital foodservice operations, facility plan and model, layout
characteristics, design and specification standards, construction principles
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Table 1. Processing equipment requirements based on menu items and production capacity

Servin No. of maximun meals Total amount(kg)
Menu Cooking size € Less than More than Less than More than
4
Item method © 400 beds ' 400 beds 400 beds : 00 beds
patients staffs patients staffs
2
Staple foods | steamed rice 350 630 1900 28 65
stir fried rice 350 500 1300 210 250 455
noodle 500 600 300 285 650
A la carte
gruel 600 50 100 30 0
clear soup 350 228 210 455
Soups broth 450 650 600 . 1300 293 270 585
pot stew 400 260 240 520
roasted 200 130 120 260
Main hard boiled 400 650 600 1300 260 240 520
dishes steamed 250 163 150 650
stir fried 250 650 163 150 650
hard boiled 80 52 48 104
stir fried 200 130 120 260
Side steamed 60 39 36 78
dishes pan fried 100 650 600 1300 65 60 130
cold sliced 130 85 78 169
seasoned 100 65 60 130
Table 1. Continued
No. of Equipments Batch size
e e I O T B e
¢ 400 beds _ © 400 beds , o
patients staffs patients staffs
Staple foods 3-deck rice-cooker 3 157 2
ap Conveye rice-cooker 1 655 1 1
o 1 1 1 120 120 120 2
Tilting gas kettle (200L) 450 150 150
A la carte
Low range 50 |
Tilting steam kettle(100L) 1 3 60
1 2 3 200 400 600 1
Soups Tilting steam kettle(200L) 2
2
4pan 4pan 8pan 6pan 10pan 20pan 1
Main Convection-steamed oven 8pan 8pan 17pan 2
dishes Span Span 20pan 1
Tilting gas kettle (200L) 1 1 1 120 120 120 2
1
Tilting gas kettle (200L) ! ! ! 120 20 120 2
Side Convection-steamed oven 2pan 2pan 4pan 6pan 20pan 20pan 1
dishes Griddle 1 2 1 100 100 200 6
Seasoning work-table 2 2 3 100 100 100 2
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Table 2. Comparison of kitchen area allowance and percentage in developed models with surveyed hospitals

Less than 400beds More than 400beds

Section Developed model Surveyed hospitals Developed model Surveyed hospitals

Area(m’) % Area(m’) % Area(m’) % Area(m’) %

Receiving & Preparation 47.4 13.9 41.8 12.5 103.2 10 95.4 9.3
Refrigeration & Storage 40.5 12.0 42.8 12.8 108.2 11 96.4 9.4
Cooking 104.0 30.4 101.4 30.3 293.4 29 284.1 27.7
Tray setup & Assembly 41.0 12.0 39.2 11.7 180.0 18 182.5 17.8
Cleaning & Sanitation 46.2 13.5 43.8 13.1 125.0 13 132.3 12.9
Offices 14.1 4.1 10.7 3.2 63.0 6 66.7 6.5
Employee areas 24.9 7.3 25.4 7.6 60.3 6 62.6 6.1
Staff meal assembly 10.5 3.1 15.7 4.7 37.6 4 52.3 5.1
Others 12.6 3.7 13.7 4.1 28.1 3 53.3 52
Total 341.2 100 334.5 100 998.8 100 1025.6 100

Table 3. The ratio of equipment occupied area to operation area in both developed models

Less than 400beds More than 400beds
Section Operation Equi.pment Ratio Operation Equi.pment Ratio
area occupied area area occupied area
Prepreparation 33.9 10.8 3.1 87.6 274 32
Cooking 104.0 26.8 3.9 2034 80.3 37
Tray setup & Assembly 41.0 14.0 32 180.0 41.6 43
Cleaning & Sanitation 46.2 13.0 3.6 125.0 31.9 3.9
Total 225.1 64.6 3.5 686 181.2 3.8
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Table 4. Comparision of space per bed of developed models with surveyed hospitals and hospitals in Japan in less than
400beds and more than 400beds hospitals

Less than 400beds More than 400beds

Section Developed Surveyed Hospitals in Developed Surveyed Hospitals in
model hospitals Japan model hospitals Japan
Receiving & Prepreparation 0.16 0.13 0.09 0.12 0.11 0.08
Refrigeration & Storage 0.13 0.15 0.13 0.12 0.10 0.14
Cooking 0.35 0.34 0.38 0.32 0.31 0.34
Tray setup & Assembly 0.15 0.13 0.24 0.20 0.18 0.29
Cleaning & Sanitation 0.15 0.14 0.13 0.14 0.15 0.14
Offices 0.05 0.03 0.07 0.07 0.07 0.07
Employee areas 0.08 0.08 0.12 0.07 0.07 0.12
Staff meal assembly 0.04 0.01 - 0.04 0.05 -
Others 0.04 0.06 0.12 0.03 0.07 0.12
Total 1.15 1.07 1.28 1.11 1.11 1.30
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Table 5. Recommended space allowances per bed for HACCP based models in 300beds and 900beds hospital compared with

other studies.

Section 300beds 900beds
HACCP based model Other studies HACCP based model Other studies
Total areas (m’) 341.2 240.0 998.8 720.0
Area [ bed (m') 1.15 0.8 1.11 0.8
Proportion (%) 100 70 100 72

Resources :Kim*”, Seo et al.*”, Kim et al.””
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