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Abstract

The purpose of this study was to evaluate school dieticians’ performance of nutritional quality control, and
further to establish effective and objective standards of nutritional quality control. Data for this study came
from 200 school dieticians’ responses in the Chungbuk area. The total quality management (TQM)-~based
questionnaire was structured. The questionnaire consisted of the following four fields: (1) performance of
nutritional quality control, (2) performance of stepwise food production to maximize nutrient preservation rate,
(3) management of documents and records related to nutritional quality control, and (4) other relating matters.
The items of the questionnaire were measured on a five-point Likert scale which ranged from “strongly agree”
to “strongly disagree”. First, the analysis indicated that school dieticians performed “least” on human resource

»
management’,

“mediocre” on nutritional quality control, and best on “leadership”. Second, the analysis on

performance of stepwise food production to maximize nutrient preservation rate showed that dieticians
considerably endeavored to maximize nutrients of cooked food, but it was found out that the most of nutrient
destruction can be caused by heating during cooking. Third, the result showed that the systematic use of
documents and records for nutritional quality control was not sufficiently accomplished, especially in the
production phase of food. In addition, the measure by the Pearson correlation coefficient indicated that there
was a significant relationship between performance of nutritional quality control and performance of stepwise
food production to maximize nutrient preservation rate, and between performance of nutritional quality control
and management of documents and records related to nutritional quality control. Finally, the findings of this
study suggest that more effort should be exerted to carefully establish TQM-based standards for the

improvement of nutritionary quality.

Key words: school food service, total quality management, nutritional quality management, nutrient retention,

documents & records
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Table 1. Characteristics of school food service (N=200)
Characteristic Category N (%) Characreristic Category N (%)
Flomentary i E?g'gi <500 71 (355)
Type of schools ace o Number of meals 501~ 1,000 66 (33.0)
High 53 (265) >1,001 63 (31.5)
Others 7(3.5) - ’
<3 65 (32.5)
Type of food Self-operated 166 (83.0) Years of food service <3 yrs <5 32 (16.0)
service management Contracted 34 (17.0) operated 5< yrs <7 32 (16.0)
>7 71 (355
T ¢ food Conventional 164 (82.0) <1,200 76 (38.0)
ybe of 100 Commissary 20 (10.0)  Cost per meal 1,201 ~1,700 74 (37.0)
service Joint management 16 (8.0) >1,700 50 (25.0)
Classroom 2 (11.0)
Serving place Dining room 172 (86.0) _ )
Classroom +Dining room 6 (3.0) 1~5 69 (34.5)
- - Number of employees 6~10 88 (44.0)
) SGIf‘SerVIFS 6 (3. ) >11 43 (21.5)
Type of sevice Tray-service 144 (72.0)
Partially self-service 50 (25.0)
HEHE AT 24 AARAY FHES AT AEAE Znt 9 nH
TQM 7§(28), vl=r¢] sF B4 AA7]E(29) B Al 4]
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Table 2. Demographic characteristics of dietitians

(N=200)

Characteristic Category N (%)

Cender Female 198 (99.0)
Male 2(1.0)

20~29 71 (35.5)

Age (yr) 30~39 106 (53.0)

40~49 23 (11.5)

College 114 (57.0)

Educational level University 75 (37.5)
Post-graduate 11 (5.5)

<2 54 (27.0)

Years in school 2< yrs <5 28 (14.0)

foodservice 5< yrs <10 80 (40.0)

>10 38(19.0)

Full-time 124 (62.0)

Employment type Part-time 48 (24.0)

Temporary 28 (14.0)

. e . Yes 182 (91.0)
Chef certificarion No 18 (9.0)
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Table 3. The perceived performance of TQM-based nutritional quality management practices (N=200)
Dimension Attribute Mean£SD
Support of principal or foodservice division 3.34+10.94
Periodical evaluation for quality management and execution planning by dietitian 3.73+0.76
L " Communication between dietitian and employees 3.84%£0.68
eadership Regular education plans for employees 3.73%£0.74
Understanding of nutritional quality management 3.65%£0.72
Average 3.66+052
Awareness of nutritional quality management goal by employees 3.32£0.80
Establishment of long term plans for nutritional quality management goal 2.75£0.90
Strategic Quality Planning of production processes for nutritional quality retention 3.14%0.81
Planning Inclusion of nutritional quality in food production policy 354=0.75
Inclusion of nutritional quality management in performance standards 3.34+0.84
Average 3221061
Food production and service plan for achievement of nutritional goal 3.75%0.67
Establishment of leftover control procedure 3.26£0.77
Customer Focus & Strategy for fulfillment of expected nutrition requirement 3.47+0.72
Satisfaction Foodservice satisfaction survey 3.56+0.90
Evaluation of ordinary nutrient intake data 3.22+097
Average 3.45%0.55
Explanation of nutrient quality results to employees 324+0.87
Evaluation of related documents for nutrient quality management 298109
Information & Record and analysis of nutrient requirement and actual intake 2.97£0.95
Analysis Cost analysis of training for nutritional quality management 261x0.9
Analysis for the effect of nutritional quality management on foodservice satisfaction 3.25%£0.86
Average 3.01£0.72
Evaluation of hygiene condition in supplier selection 3.14£0.92
Analysis of the factors affecting nutritional quality 3.09*£0.85
Evaluation and improvement of production procedure for nutritional quality 3.09£0.82
Management _of assurance .
Process Quality Identification and management of CCPs for nutritional quality assurance 3241088
Establishment of corrective action procedure 3.05£0.84
Average 3.12£0.64
Inclusion of nutritional quality management in job description 2.93+0.87
Human Resource Motivation for the improvement of nutritional quality 3.15+0.86
Development & Incentive 2.18+1.03
Utilization Development of performance standards for nutritional quality management 250£0.89
Periodical evaluation of nutritional quality education effect 2551092
Average 2.66+0.70
Evaluation of improvement in job satisfaction of employees 271+0.98
Reduction of unsatisfaction in foodservice 2.7510.92
. Contribution to customer satisfaction improvement 2.70£0.87
anhty & Verification of improvement in operational results for nutritional quality 2.77£0.85
Operational Results management
Verification of improvement in procedure for nutritional quality management 2.74£0.86
Average 2.74%0.76
Overall average 3.12%+0.51
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Table 6. The perceived performance of nutrition retention management practices in food product flow (N=200)
Category Attribute Mean +=SD"
Select unrefined versions of foods when reasonable. 3.99*£0.66
) Work with vendors who reliably furnish the freshest food and well-preserved products. 3.92£0.87
Purchasing Accurately identify and specify in detail the product appropriate for the program. 3.7810.80
Mean 3.89+0.59
Audit specifications and product quality on receipt of goods; do not accept products 3.79£0.72
of doubtful freshness.
Plan deliveries, date products, rotate stock, and otherwise manage inventory to allow 3.83*£0.75
o the minimum time needed between delivery and consumption.
Receiving & Manage for proper storage conditions, and in particular, for proper storage temperatures. 4121059
storage Work with reliable equipment, inculding accurate thermostats.
Train staff for product sanitation and protection; minimizing exposure of products to 3.97£0.69
air, light, pests & microbial, chemical and other contaminants.
Mean 3.92%x054
Nutrients are lost when food is lost to the knife; refrain from excessive trimming, paring, 3.78%£0.65
peeling, and topping.
Manage and use canning liquids 2.72£1.03
Collect edible trim, cooking, cooking, and some canning liquids and damaged but good 3612071
Pre- produce for a stock pot or other use to turn the potential nutrient loss to a gain
preparation Soak foods as briefly as possible 3.87£0.59
Wash fruits and vegetables before peeling 4.17£0.66
Do not divide foods into smaller pieces than necessary to minimize the surface area 3.46%0.86
exposed
Mean 3.60£0.47
Bake(roast), broil, stir-fry or steam, if possible 3.21£0.79
Use minical cooking time, if possible 3.65%0.70
Manage cooking time and temperature 3.72£0.70
Vegetable and fruits should be cooked only until done or slightly undercooked 314097
Cooking Batch cook vegetables, cooking only the quantity anticipated to be needed in the short 2617095
term
For large roasts, slow cookery at low temperatures results in less drip than rapid cooking 3.25+0.86
at high temperatures manage and use any carving losses
Mean 3.45x052
Utilize pan drippings other than the fat portion in soups, sauces, etc. 4.10+0.66
. Consider, is this a product guests would enjoy? 4.12%0.48
Service Carefully project quantities to prepare. Reheating foods is nutrient-loss double trouble. 3.84£0.65
Mean 401043
Total mean 3.72%+0.39

Na 5-point Likert-type scale (5=always, l=not at all) was used.
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Table 7. Comparison of perceived performance of nutrition retention management practices in food product flow by

characteristics of school food service

Purchasing Rezf:;;nge & Pre-preparation Cooking Service Overall
Characteristic Category £
Mean" t-value M t-value M t-value M t-value t-value Mean t-value
fan p_yalue AN value €8N B _value 4N p_yalue F-value F-value
Type of Blementary 397 3.99 3.62 3557 406 3.78
sehools Middle 392 301 383 355 373 243 38" 4077 403 114 372 367
High 3.73 3.80 3.50 3.88° 3.93 3.60
v ¢ food <3 3.87 3.90 3.36a 3.41 4.04 3.69
ears of foo P e .
. 3< yrs <6 379 3.8 3.25a - 3.35 3.98 3.66
e b=yrs < 3m OB g5 0% g 0P g5 10y 016 g7 0P
>7 403 402 3.63b 359 404 377

}’A 5-point Likert-type scale (5=strongly agree, 1=strongly disagree) was used.
“Means with different alphabets in a row are significantly different at "p<0.05 by Duncan’s multiple range test.

Table 8. Comparison of perceived performance of nutrition retention management practices in food product flow by

characteristics of dietitian

Purchasing Re(szzl)\r/;nge & Pre-preparation Cooking Service Overall
Characteristic Category £
Mean" t-value t-value Mean t-value t-value Mean t-value t-value
fan poyalue F-value F-value F-value F-value F-value
Age 20~29  3.70% 3.79 350 3.31 3.96 3.59
(yr) 30~39  4.02° 6.55" 4.01 3.91 366 252 353 477 4.04 1.07 379 642
40~49 396 3.99 362 3.57 4.07 3.78
‘”A 5-point Likert-type scale (5=strongly agree, 1=strongly disagree) was used.
“Means with different alphabets in a row are significantly different at "p<0.05 by Duncan’s multiple range test.
ExAde] Ao ALe-g 53 std Ay A7E 2 458} I @ P = 90.0%0)4, FEHA AAE Faded
Fora nEL O A $ANT AL T+ APk ole A 800%el4e) AHEEE Bylon), 2247 75U,
I FAe AAehe 258ae) A3 135 FA%] Aol AR JP2FF AR, A EE 70,0971 T
Farzel st 7Hss A e HEEAl S AAE e Tt wshoh o go] FAA AR ALY A, A R4 = 40.0%
2 A% g FA S Ao Zelsof stz 2 53 A2 606%S] B 2o, FAAHAH 241
Eo Azrt Y Ao Aaxv) A x](42.09%) 2} 2 F7]1 54 (41.0%)5 50%71HY) EH&d
JoAre] AFEAA UAol wh &4 AATAE & el FA) AADAGA AFge] M EFFE & 5 laloh
A Aol A% 1 FpApe] ATEAA Mo HE &4 A o7k AEE A St 045% Hl A EE NE
At A $ax o] xfolE 753 2 Table 83 et A2 =), Kim# Lee(32)7F A& - AR S FUALES
jepabe] QAFEAH Wal F Az Fojdodol A £l
- - N Table 9. Usage status of food service documents and records
J = oj ok o
H el Aol & 2o (p<0.05), 204 i d < Abel B3l 30, A0eH 3 for nutritional quality management {(N=200)
G T Y 22 pHES Bk & Pt Characteristics Usage (%)
Aol B&rE FEHA A A AddEe BEAE TS Nutrient intake analysis 189 (94.5)
A mEEt, AAE AARA gk HE o 2 13 s) Food composition table 104 (52.0)
_ . , = Supplier performance evaluation 161 (80.5)
olo .o AAsL ¢ o)lzidt A= 364 o el
of Fofaha ol&-& AL Slrh. o] ak A= 364 ol Purchase specification 192 (96.0)
AF_) edefalz) 20th dekAl vl FAlGAE x4 Inventory record 164 (82.0)
vhehd Park(39)9] 72 3keh LA shgiek melvt 400 o Refrigerator/Ireczer record 102 610
= roduction schedule 51.
GAre] gl 30T YAk 2 vebd e ol Standardized recipe 152 (76.0)
JRo vkR o F gl A& AR AR R RFuS Food temperature log 198 (99.0)
o G 3e = Qe BA )} B gsety Bof Cooking timellog . 111 (55.5)
I+ 1o L2232 43b7k 2 Feta do Customer satisfaction questionnaire 152 (76.0)
= = = I Meal intake analysis 84 (42.0)
ojobd ZAWA|Z 95t BT A U MAl AIREHT T ke
JPH FHL2E S ‘E“" 15 AM tesg gt Job description 82 (41.0)
FAFTA 2 A4 AHS 23 gEA D 44 157 Nutrition education manual 147 (73.5)
2oy et A} a3 AR TS Table 9 A| A 3Fsdc. Cookery education manual 135 (67.5)
AFLE 7| BAA, FHFAA, dG7} AR, B4 E Mean 606%
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Table 10. Correlation among TQM-based nutritional quality
management practices, nutritent retention management in
product flow and foodservice documents and records

Nutrltl{(t)nal Nutrient Usage of
quaiity retention  documents
management management & records
practices 2
Nutritional quality
management 1.00
practices
Nutrient retention 055 1.00
management
Usage of documents 045" 037" 100
& records

ok

p<0.001.
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