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INTRODUCTION

The WHO predicted that the aged population would be con-
tinuously increasing in the whole world, and the percentage 
of the elderly in 60 or up would be almost doubled from 12 
% in 2015 to 22% in 2050.1 Even in Korea, the aged popu-
lation is continuously increasing. The percentage of the el-
derly in 65 or up was 7.2% in 2000 as an ageing society and 
14.3% in 2018 as an ageing society. It is predicted that Korea 
would become a super-aged society (20.3%) in 2025.2 The 
national problems caused by the increase of the aged popula-
tion are not only a burden on healthcare costs, but also led 

to problems of the whole society that has to treat and sup-
port them.1,3 Thus, Korea is establishing the national system 
for supporting the elderly by implementing the Long-Term 
Care Insurance from July 2008, and the percentage of the 
elderly using it is gradually increasing from 5.89% in 2010 
and 7.80% in 2017 to 10.02 % in 2019.4 

In the aspect of pursuing the quality of life of the elderly, such 
a nutritionally balanced and pleasant dietary life is regarded as 
important because the hygiene and nutrition management of 
overall meals are the fundamental conditions for preventing 
diseases.5,6 Actually, the elderly with weak immune systems 
are at greater risk to be exposed to food poisoning, and some 
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ABSTRACT
Introduction: The elderly population is on the rise all over the world, and the importance of quality meals that affect the life of 
the elderly is increasing. In particular, elderly people who have been admitted to facilities such as nursing homes have a high 
possibility of malnutrition due to their poor appetite, and hygienic meal management is very important due to their low immunity.
Objective: To recognize the performance of meal service management in nursing homes in Korea and to provide appropriate 
management of meals for the elderly and the need for hygiene and nutrition education.  
Methods: This study surveyed the foodservice management performance targeting a total of 300 nursing homes with no duty 
to hire dietitians as the number of foodservice recipients was less than 50. It calculated the mean and standard deviation of the 
performance score. To understand differences in mean foodservice performance following the matter of hygiene education and 
nutrition education, the t-test was carried out for each item and category.
Results: The questionnaires were mostly filled in by directors of facilities (n=70, 80.5%) or office managers (n=12, 13.8%). Total 
57 respondents (65.5%) had experiences in hygiene education, and a total of 22 respondents(25.3%) received nutrition educa-
tion. When the total of 33 items was divided into six categories and then questioned, the category showing the highest mean 
performance score of the six categories was foodservice facilities & environment’ (4.33/5.0) while the lowest category was ‘cook-
ing process management’ (3.70/5.0).The mean foodservice management performance score of the whole 33 items was3.96. In 
five categories and 22 items of foodservice management, the case of receiving hygiene education showed a significantly higher 
mean performance score than the case without it (p<0.05, p<0.01, p<0.001). Regarding the items for understanding the nutrition 
management performance, the case of receiving nutrition education showed a significantly higher mean nutrition management 
performance score than the case without it (p<0.05, p<0.01, p<0.001).
Conclusion: The results showed that the experiences in hygiene/nutrition education would have positive effects on food service 
management, and it is needed the opportunities for various education and promotion should be provided.
Key Words: Food, Hygiene, Nutrition, Education, Nursing home, the Elderly
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cases of food poisoning at nursing homes have been reported 
in reality7,8. From 1975 to 1987, a total of 115 cases of food 
poisoning occurred at nursing homes in 26 states of the United 
States, which was led to 51 deaths. The most causative organ-
ism of this food poisoning was known as Salmonella.7 Also, 
in 1993, a total of 119 old people were infected with food 
poisoning at a nursing home with 580 sickbeds in Brooklyn, 
New York of the United States, and the cause was revealed as 
cross-contamination happened in the process of grinding meat 
and poultry by a culinary employee infected with the disease.8 
Even though the average calorie of food provided for five days 
to 74 old people in a nursing home of Belgium was 1,783.3 
kcal per day, the actual ingested calorie was significantly low 
as 1,552.4 kcal, so that the risk of malnutrition was very high.9 
As the malnutrition of the elderly in nursing homes could in-
crease the outbreak of diseases and mortality risks, the actual 
intake which was less than half of distributed food or the cycle 
of checking their weight was closely related to malnutrition.10 
There were significant correlations between malnutrition and 
specific contents of meal service such as the possibility of han-
dling plates or lids in each meal, mass-delivery system, overall 
satisfaction, length of menu cycle, and the use of chinaware.11 
Thus, this research was purposed to recognize the foodservice 
management performance of nursing homes in Korea and also 
the necessities of proper meal management for the elderly and 
hygiene/nutrition education.

MATERIALS AND METHODS

Research subject and methods
From July to August 2019, this study sent the questionnaires 
for understanding the foodservice management performance 
through mail and post to the total of 300 nursing homes reg-
istered in the Ministry of Health and Welfare, with no duty 
to hire dietitians as the number of foodservice recipients was 
less than 50. And after explaining the purpose of this study 
by telephone, the questionnaires were collected through mail 
or post. As a total of 87 questionnaires of 300 were collected, 
the return rate was 29%. Before the survey, the respondents 
were explained that their replies would be confidential and 
anonymous, and the results not be used for purposes other 
than this research. And they were asked to write a consent 
form. 

Survey contents and composition
The questionnaire used for this study was written by refer-
ring to the research tool used for research targeting the welfare 
facilities for the elderly by Seo et al.12 ‘2019 Guidelines for 
the Centers for Children’s Foodservice Management by the 
Ministry of Food and Drug Safety,13 and the hygiene & nutri-
tion management checklist for foodservice facilities shown in 
‘2019 Guidelines for Foodservice Management Support Trial 

Operation of Social Welfare Facilities’.14 The questionnaire 
was largely composed of general aspects of nursing homes, 
general aspects of respondents, and foodservice manage-
ment performance of nursing homes. The general aspects of 
nursing homes and respondents suggested region, number 
of residents, operation period, operation type, menu writer, 
the place for meals, and sex, age, position, academic back-
ground, work experience, hygiene education experience, 
and nutrition education experience of recipients as nominal 
scale. Regarding the foodservice management performance, 
a total of 33 items were divided into six categories and then 
questioned like six items of ‘foodservice facilities & envi-
ronment’, six items of ‘personal hygiene’, seven items of 
‘cooking process management’, three items of ‘food ingre-
dients management’, two items of ‘washing & disinfection 
management’, and nine items of ‘nutrition management’. The 
Likert 5-Point Scale(1: very bad∼ 5: very good) was used for 
food service management performance.  

Data analysis
The SPSS ver. 20.0 for Windows(Statistical Package for 
Social Science, SPSS Inc, Chicago, IL, USA)was used for 
statistical analysis. On top of calculating the frequency and 
percentage of general aspects of nursing homes and respond-
ents, this study also calculated the standard deviation and the 
mean of each item of foodservice management performance. 
Also, to understand differences of mean foodservice perfor-
mance following the matter of hygiene education and nutri-
tion education, the t-test was conducted for each item and 
category.

RESULTS

General aspects of nursing homes and re-
spondents.
The general aspects of nursing homes as the research sub-
jects are shown inTable 1. In the number of residents in 
nursing homes, there were 21 nursing homeswith less than 
ten residents (24.1%), and 66 nursing homes with10-49 resi-
dents (75.9%). In the operation period of facilities, the nurs-
ing homes for 5-10 years were the most (32 places, 36.8%). 
In the operation type, the direct management (77 places, 
88.5%)was more than consignment(10 places, 11.5%). Re-
garding the menus in use, most cases received them from 
the association of long-term care centres (31 places, 35.6%). 
There were 30 places (34.5%) using the menus written by di-
etitians in their own or other institutions, and also 24 places 
(27.6%) using the menus of local health centres. Regarding 
the place for meals, most cases (43 places, 49.4%) used a 
cafeteria mixed with the bed. In the case of drinking water, 
most nursing homes (67 places, 77.0%) used water purifiers.
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Table 1: General characteristics of the elderly nursing 
homes
Characteristics Frequency Percentage 

(%)

Region Seoul & Gyeonggi 16 18.4

Gangwon 17 19.5

Chungcheong 16 18.4

Jeolla 14 16.1

Gyeongsang 16 18.4

Jeju 8 9.2

Inmates Less than 10 21 24.1

10 ≤ ~ ≤ 49 66 75.9

Facility 
operation 
period

1≤ ~ < 3 10 11.5

3 ≤ ~ < 5 13 14.9

5 ≤ ~ < 10 32 36.8

10 ≤ ~ < 15 27 31.1

15 ≤ ~ < 20 5 5.7

Operation 
type

Consignment 10 11.5

Directly 77 88.5

Source of 
facility's 
diet

Association of Nurs-
ing Institutions

31 35.6

Nutritionist(own or 
other's)

30 34.5

Community health 
centre

24 27.6

No specific diet 2 2.3

Place to eat Dining room 11 12.6

Private ward 27 31.0

Dining room + Pri-
vate ward

43 49.4

Living room (Remov-
able table)

6 6.9

Drinking 
water type

Water purifier 67 77.0

Boiled water 11 12.6

Water purifier + 
Boiled water

9 10.3

Total 87 100

The general aspects of respondents to the questionnaires sent 
to nursing homes are shown in Table 2. The questionnaires 
were mostly filled in by directors of facilities(n=70, 80.5%) 
or office managers (n=12, 13.8%). In the sex ratio of re-
spondents, there were a bit more women (n=46, 52.9%) than 
men (n=41, 47.1%). In their age, the respondents in their 50s 
(n=31, 35.6%) were the most, which was followed by the 
60s and 40s (n=20, 23.0%). In the academic background, 
the college graduates (n=39,44.8%)were the most. Regard-
ing the work experience, the respondents with experiences 
for 5-10 years (n=27,31.0%) were the most. There were 57 

respondents (65.5%) with hygiene education experience and 
22 respondents (25.3%) with nutrition education experience.

Table 2: General characteristics of respondents 
Characteristics Frequency Percentage 

(%)

Gender Male 41 47.1

Female 46 52.9

Age(yrs) 20 ~ 29 1 1.1

30 ~ 39 12 13.8

40 ~ 49 20 23.0

50 ~ 59 31 35.6

60 ~ 69 20 23.0

≥ 70 3 3.4

Duty Director 70 80.5

Office manager 12 13.8

Dietitian 4 4.6

Cook 1 1.1

Education level High school 5 5.7

College 13 14.9

University 39 44.8

Master degree 26 29.9

Doctoral degree 4 4.6

Duration of 
work

(yrs)

< 1 5 5.7

1 ≤ ~ < 5 24 27.6

5 ≤ ~ < 10 27 31.0

10 ≤ ~ < 15 19 21.8

15 ≤ ~ < 20 7 8.0

≥ 20 5 5.7

Experience

of food hygiene 
education

Yes 57 65.5

No 30 34.5

Experience

of nutrition 
education

Yes 22 25.3

No 65 74.3

Total 87 100

Mean score of food management performance 
of nursing homes
Understanding the foodservice management performance 
of nursing homes in each category, the mean and standard 
deviation were shown inTable 3. The category showing the 
highest mean performance score of the total six categories 
was ‘foodservice facilities & environment’(4.33/5.0) while 
the category showing the lowest score was ‘cooking process 
management’(3.70/5.0). The mean foodservice management 
performance of the whole 33 items was 3.96.
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Table 3: Mean scores of food management in the elderly nursing homes (N=87)
<Facility and environment> Mean±SD <Personal hygiene> Mean±SD

F1. The kitchen floor, walls, ceiling, and trash 
cans are cleaned periodically, and they are main-
tained cleanly

4.34±0.70 P1. Cook should get a medical check-up 
once a year, and the record is kept’.

4.51±0.85

F2. For a comfortable atmosphere, mechanical 
ventilation facilities like hood, ventilator, and air 
cleaner are used

4.28±0.69 P2. Cooks should never fail to wear sanitary 
outfit (sanitary clothes, sanitary hat, and 
sanitary gloves)

3.56±0.90

F3. Insect nets are installed on windows, and they 
are maintained cleanly

4.08±0.80 P3. Personal accessories (earrings or rings) 
and manicure are prohibited’

3.90±0.92

F4. An ultraviolet ray or electric disinfector is 
installed in the kitchen and used

4.30±0.78 P4. Before cooking and food distribution, 
and after using the restroom, the cook 
should never fail to wash her hands with 
soap.

4.36±0.66

F5. Drinking water is boiled, or, if a water purifier 
is used, its filter should be changed and cleaned 
periodically.

4.54±0.71 P5. Before cooking, it should be checked 
whether any infectious disease or digestive 
organ disease and, if anyone has, he should 
be excluded from the cooking process.

3.75±1.08

F6. The temperature of the refrigerator is set at 
5°C or below, and that of a freezer is set at -18°C 
or below

4.44±0.92 P6. Before cooking, it should be checked 
whether any cook has an injury on hand, 
and, the injury should be wrapped with a 
bandage and the cook should wear gloves.

4.24±0.76

Subtotal 4.33±0.16 Subtotal 4.05±0.37

(Chronbach's α = 0.916 ) (Chronbach's α = 0.863)

<Nutrition management> <Cooking process>

N1. We use a diet prepared by a dietician with a 
license.

3.98±1.12 C1. Different knives and chopping boards 
should be used for vegetable, meat, and fish, 
or, if one uses the same knife and chopping 
board, wash and disinfect them after using 
one ingredient

3.60±0.88

N2. We use a menu suitable for those who receive 
meals in the facility.

4.22±0.80 C2. Ingredients should not be put on the 
kitchen floor, and food-making job done on 
the floor

4.20±0.66

N3. We display the monthly menu list and open 
the list to the subject. (homepage, bulletin board, 
etc.)

4.33±0.77 C3. Disinfect raw vegetables and fruits in a 
disinfectant solution (chlorine) and rinse 
them in running water.

3.03±0.58

N4. We provide meals consistent with the menu 
list.

3.70±1.04 C4. To thaw food, we put it in the refrigera-
tor, use the microwave, or running cold wa-
ter, and do not leave it at room temperature

4.10 ±0.78

N5. We check the standard recipe of the menu 
and refer to it for cooking.

2.68±1.17 C5. Boiling food should be done sufficiently 
until the temperature of the centre of the 
food goes up to 74°C or above

3.45±0.89

N6. We don’t reuse frying oil. 4.10±0.88 C6. Make sure that the cooked food is con-
sumed within 2 hours

3.80±0.79

N7. We provide meals suitable for the aged. 
(2,000 kcal per day)

4.17±0.89 C7.There should be different dishcloths, 
rubber gloves, and aprons for cooking and 
cleaning.

3.75±0.89

N8. We check the recommended salinity of the 
soup. (salinity between 0.6 and 0.8 % with a 
check).

2.28±1.18 Subtotal 3.70±0.40

(Chronbach's α = 0.842)

N 9. We try to use as little instant food as pos-
sible. (Use less than 2 times a week)

3.94±0.92 <Ingredients management> Mean±SD

Subtotal 3.71±0.73 I1. Food or ingredients not licensed, or un-
marked should not be used.

4.18±0.72

(Chronbach's α = 0.906)
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<Facility and environment> Mean±SD <Personal hygiene> Mean±SD

<Disinfection management> Mean±SD I2. The expiration date and the date ingredi-
ents entered should be checked.

4.32±0.69

D1. Utensils like dishes, chopping board, knife, 
and dishcloth etc should be washed and disin-
fected periodically.

4.19±0.79 I3. Food and non-food (detergent, disinfect-
ant, etc.) should be stored separately.

4.30±0.65

D2. The cooking room and food storage room 
should be taken preventive measures against 
epidemics and disinfected periodically.

4.20±0.86 Subtotal 4.27±0.08

(Chronbach's α = 0.815)

Subtotal 4.20±0.01 Total 3.96±0.51

(Chronbach's α = 0.835)

Table 3: (Continued)

Comparison of food management performance 
following the matter of hygiene education
The results of comparing the food management performance 
of nursing homes through t-test to see if there would be 
differences in mean score following the matter of hygiene 

education are shown in Table 4. In total five categories and 
22 items of foodservice management, the case of receiv-
ing hygiene education showed a significantly higher mean 
performance score than the case without it (p<0.05, p<0.01, 
p<0.001).

Table 4: Comparison of food management performance according to hygiene education
Experience in food hygiene education

Yes (N=57) No (N=30) t-value

<Facility and environment management>

F1 4.56±0.34 3.93±0.78 4.409***

F2 4.46±0.63 3.93±0.69 3.561***

F3 4.46±0.60 3.37±0.61 7.984***

F4 4.49±0.68 3.93±0.83 3.358**

F5 4.81±0.44 4.03±0.85 4.665***

F6 4.82±0.38 3.70±1.18 5.085***

Subtotal 4.60±0.40 3.82±0.71 5.548***

<Personal hygiene management>

P1 4.84±0.45 3.87±1.04 4.890***

P2 3.96±0.82 2.80±0.41 8.831***

P3 4.31±0.81 3.10±0.40 9.386***

P4 4.58±0.60 3.93±0.58 4.870***

P5 4.30±0.80 2.70±0.47 11.028***

P6 4.47±0.66 3.80±0.77 4.300***

Subtotal 4.41±0.49 3.37±0.35 11.479***

<Cooking process management>

C1 4.05±0.63 2.73±0.58 9.429***

C2 4.40±0.65 3.80±0.48 4.888***

C3 3.14±0.61 2.83±0.46 2.413*

C4 4.37±0.75 3.60±0.56 5.384***

C5 3.84±0.75 2.70±0.60 7.214***

C6 4.18±0.68 3.10±0.40 9.213***

C7 4.14±0.77 3.00±0.59 7.724***

Subtotal 4.02±0.41 3.11±0.26 12.659***
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Experience in food hygiene education

Yes (N=57) No (N=30) t-value

<Ingredients management>

I1 4.47±0.63 3.63±0.56 6.152***

I2 4.63±0.49 3.73±0.64 7.324***

I3 4.51±0.60 3.90±0.55 4.762***

Subtotal 4.54±0.46 3.76±0.45 7.600***

<Disinfection management>

D1 4.49±0.60 3.60±0.77 5.953***

D2 4.56±0.57 3.50±0.90 5.873***

Subtotal 4.53±0.50 3.55±0.77 6.277***

Total 4.37±0.36 3.47±0.39 10.835***

*p<0.05, **p<0.01, ***p<0.001

Table 4: (Continued)

Comparison of nutrition management perfor-
mance following the matter of nutrition educa-
tion
The results of comparing the mean nutrition management 
performance score following the matter of nutrition edu-
cation were shown inTable 5. In the four items for under-
standing the nutrition management performance such as the 
menus written by a licensed dietitian are used’, ‘The menus 
suitable for the elderly foodservice recipients in facilities 
are used’, ‘On top of furnishing the monthly menus, the 
menu list is open to the recipients(homepage, bulletin board, 
etc.)’, and ‘Every meal is cooked by checking the standard 
recipe of each menu’, the case of receiving nutrition educa-
tion showed significantly higher mean nutrition management 
performance score than the case without it(p<0.05, p<0.01, 
p<0.001). 

Table 5: Comparison of nutrition management per-
formance according to nutrition education

Experience of nutrition education

Yes (N=96) No (N=67) t-value

N1 3.94±0.38 3.51±0.68 4.679***

N2 3.16±0.70 2.91±0.69 2.217*

N3 3.65±0.56 3.31±0.66 3.468**

N4 3.93±0.44 3.79±0.66 1.467

N5 3.80±0.43 3.58±0.72 2.240*

N6 3.78±0.46 3.70±0.55 1.016

N7 1.81±0.77 1.73±0.64 0.707

N8 3.78±0.46 3.70±0.55 1.016

N9 1.81±0.77 1.73±0.64 0.707

Total 3.44±0.27 3.22±0.42 3.728***

*p<0.05, **p<0.01, ***p<0.001

DISCUSSION

This research was purposed to recognize the necessities of 
proper meal management for the elderly and hygiene/nutri-
tion education by understanding the foodservice manage-
ment performance of nursing homes in Korea and then com-
paring differences following the matter of hygiene education 
and nutrition education. 

In the results of self-evaluation on the foodservice manage-
ment performance of nursing homes in this study, the mean 
score was 3.96 of 5.0, which was higher than the average. 
When questioning about a total of 33 items in six categories, 
the scores of cooking process management (3.70) and nutri-
tion management (3.71) were lower than the mean score of 
the whole (3.96). Especially, the item ‘The vegetables and 
fruits eaten raw are soaked in disinfection fluids and then 
rinsed with the running water before use of cooking process 
showed the lowest performance score (3.03). Also, in the re-
search on the actual state of foodservice operation in food 
service facilities for the elderly by Choi et al.,15 the items 
like ‘Chlorination (100 ppm) of fresh vegetables and ‘Meas-
urement of central temperature when heating food showed 
the lowest management score. In this study, the item of fully 
heating up, so that the central temperature would reach 74℃, 
and checking the temperature was lower than the average. 
According to Lee,16 the dietitians of nursing homes had a low 
perception of the importance of ‘Checking the central tem-
perature of food that should be heated up. In the research on 
the actual foodservice management state of welfare facilities 
for the elderly by Seo et al.,13 even when there was a dietitian, 
the disinfection of unheated food ingredients showed the per-
formance rate (64.8%) which was lower than the mean per-
formance of the whole (90.5%). In the case of facilities with 
no dietitian, the performance rate was very low (37.5%). In 
the case of the elderly with weak immune systems, on top of 
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the high risk to be infected with food poisoning, the preva-
lence rate could be also increased by malnutrition or lack of 
exercise, so that the hygienic management of food service 
for the elderly is very important.17, in the results of analyzing 
microorganisms like E.coli in salad eaten raw at food service 
facilities for the elderly, there were very close correlations 
between correct food handling of culinary employees and 
cleanliness of cooking utensils/environment.18 Thus, it would 
be necessary to perform thorough hygiene management of 
food service for the elderly, and also to provide hygiene edu-
cation to culinary employees.

In this study, the category showing the low performance 
together with cooking process management was ‘nutrition 
management’, and the items every meal is cooked by check-
ing the standard recipe of each menu’ and ‘Checking and 
managing the salinity of soup as 0.6~ 0.8%’ showed the low-
est performance. The standard recipe is an important guide-
line that could decide the taste of food by correctly deliver-
ing the number of ingredients and seasoning. In case when it 
is not observed, the satisfaction with meals of the elderly and 
the actual intake could be affected.12,19,20 In the results of re-
searching the actual meal intake at nursing homes, about 60% 
of the whole elderly were lacking in intake of recommended 
energy, calcium, and Vitamin D, and in the case when this 
intake is continued, malnutrition could be caused.21

In the results of this study, the salinity management show-
ing the low-performance level of nutrition management’ is 
the aspect that should be essentially considered for the pre-
vention of cardiovascular diseases like high blood pressure 
of the elderly, and actually, the dietary habit of eating salty 
food is closely related to the occurrence of adult diseases.22,23 
Especially, in the meal pattern of Korean people, the salt 
intake is high because of soup, which could be improved 
through the management of dietary habit.24,25 Thus, the nurs-
ing homes that continuously provide meals to the elderly 
should importantly perceive salinity management, and also 
correctly practice it.

CONCLUSION

This study understood the self-evaluated foodservice 
management performance by conducting a survey target-
ing nursing homes in Korea. In the results of this study, in 
the case of receiving hygiene education and nutrition edu-
cation, the mean performance score was highly shown in 
most of the items, which showed the necessities of proper 
hygiene education and nutrition education for desirable 
food service management for the elderly. Especially, to 
inform the importance of the items showing the score 
lower than the mean performance score of the whole, the 
opportunities of various education and promotion should 
be provided.
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