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ABSTRACT

The study aimed to investigate the basic data to derive plans for snack provision to improve
the nutritional status of older adults living in long-term care facilities (LFs) or long-term

care hospitals (LHs). The 252 respondents (118 from LHs and 134 from LFs) were included

in the study. The questionnaire of nationwide cross-sectional survey was developed by the
authors and registered dietitians. The written questionnaire was sent to the food service
managers across 800 LFs or LHs. The online survey was introduced using the online platform
and network site for dietitians. More than 70% of live-in and non-live-in LFs provided
snacks, which were mainly provided one to two times a day. Most institutions provided

fruits one to three times a week. The main considerations when providing fruit were in the
order of residents’ preference, cost, and ease of consumption. The reasons for not serving
fruit included cost and differences in the residents’ eating and mastication abilities. Most
institutions also provided dairy products at a frequency of one to three times a week. The
reasons for not serving dairy products included cost and the lack of awareness of the need to
provide them. To improve the quality of life and the offer benefits of fruits and dairy products
to older people, efforts are needed to propose a plan to expand the provision of snacks in
appropriate quantities and varieties.

Keywords: Long-term care; Nursing homes; Food service; Meals; Fruits

INTRODUCTION

A super-aged society, where more than 20% of their total population is aged 65 years

and older, represents an emerging global challenge [1]. Currently, Korea has the fastest
aging population in the world because of improvements in the national income and living
standards and the development of medical technology and is expected to become a super-
aged society by 2025 [2]. By 2050, it is predicted that 40.1% of its population will be > 65
years, up from 18.4% in 2023 [3]. Providing special care services to individuals who are
unable to live independently is essential to prepare for a healthy aging society and is a major
strategy for establishing a healthy society with older people [4].
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The rapid increase in the number of the elderly population also increases the demand for and
utilization of long-term care facilities (LFs) [5-8]. The number of long-term care hospitals
(LHs) increased from 868 in 2010 to 1,582 in 2020 [9], and that of LFs also increased from
69,214 in 2010 to 82,294 in 2020 [10]. In addition, the utilization rate of LFs increased

by approximately 2% compared with that in 2016, accounting for 84.3% in 2017 [11]. In
particular, it is reported that the rate of long-term care bed use in Korea is increasing the
fastest among the Organization for Economic Co-operation and Development member
countries [12]. The number of the users of long-term care beds increased by 25.6 per 1,000
people aged > 65 years over the past 11 years [12].

A well-balanced nutrition for older people is important for improving their quality of life,
managing chronic diseases, and preventing and delaying frailty [13]. Older adults often have
difficulty eating due to functional loss, such as changes in taste and smell, deterioration of
digestive and salivary gland function, and tooth damage [14]. Meals provided in LFs and LHs
are closely related to the nutritional status and health of residents and can further affect their
lives because the older adults living in LFs and LHs have a long residence period. Therefore,
management and support for high-quality, balanced meal in LFs and LHs are essential in an
aging society [15].

The prevalence of chewing and swallowing problems is higher in individuals in residential
care facilities than in community-dwelling older people [16]. Older nursing home residents
are frequently malnourished with the estimates of those affected ranging from 19% to > 50%
[17]. Most of the nutrient intakes among older adults living in facilities did not meet the
nutritional intake standards, particularly with regard to dairy products and protein, as well as
micronutrient [18,19]. Considering the expense of fruits, milk, and other dairy products rich
in vitamins and minerals [20], it may be expected that it is difficult to provide various kinds
of snacks in an appropriate amount. Although there have been reports on oral health that can
affect food intake and nutritional status of the older people living in facilities, there has been
no survey on the meals provided by the facilities.

Nutritional supplementation for older people through snacks is important; however, because
of physiological and functional aging, it is difficult for the elderly people to take in enough
nutrients with three meals a day. The researchers conducted the survey to understand the
provision of meals, especially snacks, in LFs and LHs, as basic data to improve the nutritional
status and quality of life of the elderly people in care facilities.

Study design

This nationwide cross-sectional survey study was conducted to investigate snack provision

in LHs and LFs in South Korea. The survey was conducted through postal mail and online
from July to December 2020. The written questionnaire was sent to the food service managers
across 800 LFs or LFs (approximately 11.6% of the total of 6,885 LFs for the elderly people in
Korea) throughout the country (Seoul, Gyeonggi, Incheon, Jeolla, Gyeongsang, Gangwon,
and Jeju). The responses to the survey were recommended to be made by those responsible
for food service. The online survey was introduced using the online platform and network site
for dietitians (https://www.kdclub.com/, http://cafe.naver.com/lovenutri etc.). A total of 295
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respondents participated in the survey. The 252 respondents (118 from LHs and 134 from LFs)
were included in the study, excluding the data of 43 people who gave inadequate responses.

Questionnaire
The questionnaire was developed by the authors and reviewed by three registered dietitians. The
final questionnaire consisted of four parts (39 items) with mostly predefined answer categories.

1. Characteristics of the food service managers, including age, sex, education, certificate,
responsibilities (task), work experience, and credentials (registered dietitian, clinical
dietitian, culinary staff or cook, caregiver, nurse, or social worker). The food service
managers were asked to answer on their tasks (i.e., menu planning and management,
ingredient selection and ordering, food preparation and distribution, and nutrition
education and counseling).

2. The food service operation status, including the following six items: location of LH or LF,
type of operation (self-operated or contract-managed), food service subsidies, number of
food service staff, number of permitted beds, and number of patients or residents.

3. The status of the food service provision, including the number of meals served per day,
type of diet (general, soft minced, moist, smooth pureed, or liquid), meal price, serving
size provided by food groups, availability of texture-modified food, recognizing the need
to provide texture-modified food, educational experience on texture-modified food, and
necessity awareness for education on texture-modified food.

4. Snack provision-related information, including the presence of fruits, frequency and
number of fruit servings, type of fruits served (e.g., fresh fruits, canned fruits, frozen
fruits, commercial fruit juice with or without sugar, homemade fruit juice, and fruit puree),
factors associated with fruit providing, fruits with high or low serving frequency and the
reason, fruits preferred by residents and the reason (e.g., swallowing and/or chewing
problem; cumbersome preparation process, such as washing and slicing fruits; and
expensive price), and difficulties in providing fruits, whether dairy product and nutritional
supplement drinks were provided and number, type, method of provision (at meal or
between meals) and reasons for not serving dairy products.

Statistical analysis

Statistical analyses were performed using Statistical Package for the Social Sciences (version
26.0; IBM, Seoul, Korea). Statistical significance was set at 0.05 based on a two-sided test.
The data file was controlled for outliers, inconsistencies, and normality. The demographic
characteristics of participants are presented as means and standard deviations for continuous
variables and frequencies and percentages (%) for categorical variables. The data were
analyzed separately for LH and LF. Before conducting comparative analysis between groups,
we identified that data were normally distributed. Group comparisons were performed using
the chi-square tests for qualitative variables and one-way analysis of variance for quantitative
variables. Residential facilities and non-residential facilities may have differences in the
frequency of providing meals and snacks, so this study analyzed them separately.

Ethics statement

This study was conducted according to the guidelines laid down in the Declaration of
Helsinki and all procedures involving research study participants were approved by the Ethics
Committees of the Institutional Review Boards of Kyung Hee University in July 2020 (No.
KHGIRB-20-262).
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RESULTS

General characteristics of the respondents

The general characteristics of the respondents are presented in Supplementary Table 1.
There were a total of 252 respondents, of whom 46.8% (n = 118), 40.9% (n = 103), and 12.3%
(n =31) worked at LHs, live-in LFs, and non-live-in LFs, respectively.

The questionnaires were distributed across the country; 46.0% of the collected surveys were
from the metropolitan area, and 51.6% were from the rest of the area. The respondents
included a high proportion of females (94.8%), most were aged between 20 and 39 years
(61.5%), and those working in LHs were significantly younger than those in live-in and
non-live-in LFs (p = 0.011). More than half of the respondents had a university degree (LHs,
53.4%; live-in LFs, 61.2%; and non-live-in LFs, 71.0%), and most of them had > 10 years of
work experience (26.2%).

More than 80% of the respondents from LHs and live-in LFs were dietitians (92.4% in

LHs and 83.5% in live-in LFs), and approximately 50% of respondents at non-live-in LFs
were social workers or caregivers, culinary staff, and nurses (19.4% were social workers or
caregivers and culinary staff, and 9.7% were nurses). The respondents from LHs and live-in
LFs were mainly responsible for diet management and ingredient selection and ordering
(LHs, 25.2%, diet management, and 24.5%, ingredient selection and ordering; live-in LFs,
27.4%, diet management, and 25.9%, ingredient selection and ordering), and those from
non-live-in LFs were mainly responsible for diet management and meal serving (20.2%, diet
management and ingredient selection and ordering).

General characteristics of the institutions

Table 1 shows the general characteristics of the institutions surveyed. The surveyed
institutions were mainly self-operated (84.5%); most had < 10 food service employees
(67.4%) and 100-199 (40.7%) licensed beds.

The majority of institutions provided breakfast, lunch, and dinner (31.4%, 35.7%, and 32.9%,
respectively), and non-live-in LFs showed lower rates of providing breakfast than did other
institutions (13.6% in non-live-in LFs vs. 33.2% in LHs and 32.9% in live-in LFs; p = 0.000).
General (15.4%) and soft (14.0%) diets were mainly provided, and therapeutic diets were
provided at a similar level (soft diet-minced, 12.7%; liquid diet, 12.5%; diabetic diet, 12.4%;
blended diet, 12.0%; tube feeding, 11.7%; and low-salt diet, 8.7%). In general, the cost per
meal was 1,000-2,999 won (46.0% at 1,000-1,999 won and 27.0% at 2,000-2,999 won).

Overall snack provision

The snack provision status is presented in Table 2. More than 70% of live-in and non-live-in
LFs provided snacks (live-in LFs, 81.3%, and non-live-in LFs, 74.2%), whereas < 50% of LHs
provided snacks. Snacks were mainly provided one to two times a day (49.0% at one time/day
and 35.7% at two times/day) outside of mealtimes (62.4%) and generally cost 500-1,499 won
(29.9% at 500-999 won and 23.6% at 1,000-1,499 won).

Snack: fruits

Table 3, Figures 1and 2 shows the fruit provision status in elderly care facilities. Most
institutions provided fruits (70.6%) one to three a week (19.1% at one time/week and 25.3%
at two to three times/week). The main reason for the low preference for persimmons was
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General characteristics of the institutions surveyed

Variables

Type of food service operation
Self-operated management
Consigned management
Others
No answer

Number of food service manpower
<5
5-9
10-14
1LG=1LE)
> 20
No answer

Number of beds
<50
50-99
100-149
150-199
200-249
250-299
> 300
No answer

Meal served*
Breakfast
Lunch
Dinner

Type of diet*

General diet
Soft diet

Soft diet-minced
Liquid diet
Diabetic diet
Blended diet
Tube feeding
Low-salt diet
Others

Cost per meal$
< 1,000 won
1,000-1,999 won
2,000-2,999 won
3,000-3,999 won
> 4,000 won
No answer

Values are presented as number (%).

Total (n=252) Long-term care hospital  Live-in long-term care Non-live-in long-term care  p value*

(n=118) facility (n = 103) facility (n = 31)
0.000"
213 (84.5) 111 (94.1) 80 (77.7) 29 (71.0)
35(13.9) 6(5.1) 23 (22.3) 6(19.4)
3(1.9) 1(0.8) 0(0.0) 2 (6.5)
1(0.4) 0(0.0) 0(0.0) 1(3.9)
0.000"
85 (33.7) 20 (16.9) 46 (44.7) 19 (61.3)
85 (33.7) 45 (38.1) 32 (31.1) 8 (25.8)
59 (23.4) 49 (35.6) 15 (14.6) 2 (6.5)
10 (4.0) 7 (5.9) 2 (1.9) 1(3.2)
7 (2.8) 4(3.4) 3(2.9) 0(0.0)
6(2.4) 0(0.0) 5 (4.9) 1(3.2)
0.000"
19 (8.6) 5(4.2) 14 (13.6) -
37 (16.7) 5 (4.9) 32(31.1) -
44 (19.9) 27 (22.9) 17 (16.5) -
46 (20.8) 35(29.7) 11 (10.7) -
27 (12.2) 17 (14.4) 10 (9.7) -
7 (3.2) 6(5.1) 1(1.0) -
18 (8.1) 16 (13.6) 2 (1.9) -
23 (10.4) 7 (5.9) 16 (15.5) -
0.000f
290 (31.4) 117 (33.2) 95 (32.9) 8 (13.6)
250 (35.7) 118 (33.5) 101 (34.9) 31 (52.5)
230 (32.9) 117 (33.2) 93 (32.2) 20 (33.9)
0.000"
214 (15.4) 104 (13.8) 90 (16.0) 20 (27.8)
195 (14.0) 99 (13.1) 83 (14.7) 13 (18.1)
177 (12.7) 101 (13.4) 69 (12.2) 7(9.7)
173 (12.5) 97 (12.9) 70 (12.4) 6(8.3)
172 (12.4) 96 (12.7) 68(12.1) 8(11.1)
166 (12.0) 91 (12.1) 70 (12.4) 5(6.9)
162 (11.7) 95 (12.6) 62 (11.0) 5(6.9)
121 (8.7) 63 (8.4) 50 (8.9) 8 (11.1)
9(0.6) 7(0.7) 2(0.4) 0(0.0)
0.000f
8(3.9) 6(5.1) 2 (1.9) 0(0.0)
116 (46.0) 80 (67.8) 32(31.1) 4(12.9)
68 (27.0) 18 (15.3) 39 (37.9) 11 (35.5)
32(12.7) 10 (8.5) 14 (13.6) 8 (25.8)
14 (5.6) 3(2.5) 5 (4.9) 6 (19.4)
14 (5.6) 1(0.8) 11 (10.7) 2 (6.5)

*The p values were analyzed using the ¥? test; Tp < 0.001; *Multiple response analysis; SThe cost per meal is the unit price of pure ingredients, excluding, for
example, the labor and maintenance costs. 1,300 KRW (South Korean Won) = 0.77 USD (United States dollar) (Jun 22, 2023 18:22 UTC).

https://e-cnr.org

hardness (59.1%), whereas kiwi and pineapple were less preferred because of sourness
(kiwi, 59.7%, and pineapple, 67.3%). In order, the factors considered when providing fruits
were the resident preference, cost, and ease of consumption (22.7%, 22.5%, and 21.2%,
respectively). On the other hand, the main reasons for not providing fruits were “cost” and
difficulty in providing various kinds of fruits considering their different levels of chewing
abilities (27.3% and 24.5%, respectively).

Based on the 23 most consumed fruits by Koreans, we surveyed the fruits frequently

provided and those with high preference among residents (Figures 1and 2). Bananas, apples,
tangerines, watermelons, and oranges were frequently provided, and bananas, watermelons,
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Snack provision status
Variables

Total (n = 252) Long-term care Live-in long-term care  Non-live-in long-term  p value*
hospital (n = 118) facility (n = 103) care facility (n = 31)

Providing snacks 0.000"
Yes 157 (62.3) 50 (42.4) 84 (81.3) 23 (74.2)
No 95 (37.7) 68 (57.6) 19 (18.4) 8 (25.8)
Frequency of providing snacks if answered “Yes” (n = 157) 0.088
1 time/day 77 (49.0) 25 (50.0) 39 (46.4) 13 (56.5)
2 times/day 56 (35.7) 12 (24.0) 37 (44.0) 7 (30.4)
> 3 times/day 9(5.7) 3 (6.0) 5 (6.0) 1(4.3)
Whenever residents want 9(5.7) 6(12.0) 1(1.2) 2(8.7)
No answer 6(3.8) 4(8.0) 2(2.4) 0(0.0)
Way of providing snacks if answered “Yes” (n = 157) 0.000f
Provided with each meal 36(22.9) 27 (54.0) 7(8.3) 2(8.7)
Provided between meals 98 (62.4) 9(18.0) 71 (84.5) 18(78.3)
Others 19 (12.1) 11 (22.0) 5 (6.0) 3(13.0)
No answer 4(2.5) 3(6.0) 1(1.2) 0(0.0)
Cost of snacks if answered “Yes” (n = 157)* 0.000"
<500 won 30(19.1) 20 (40.0) 7(8.3) 3(13.0)
500-999 won 47 (29.9) 11 (22.0) 33(39.3) 3(13.0)
1,000-1,499 won 37 (23.6) 4(8.0) 25 (29.8) 8 (34.8)
1,500-1,999 won 11 (7.0) 3(6.0) 6(7.1) 2(8.7)
> 2,000 won 10 (6.4) 3 (6.0) 4(4.8) 3(13.0)
No answer 29 (14.0) 9(18.0) 9(10.7) 4(17.4)

Values are presented as number (%).

*The p values were analyzed using the 2 test; Tp < 0.001; *The cost per meal is the unit price of pure ingredients, excluding, for example, the labor and
maintenance costs. 1,300 KRW (South Korean Won) = 0.77 USD (United States dollar) (Jun 22, 2023 18:22 UTC).

https://e-cnr.org

apples, tangerines, and strawberries were preferred by residents (Figure 1). Persimmons,
kiwis, and pineapples were less preferred by residents (Figure 2).

Snack: dairy products

The dairy product provision status is presented in Table 4. The majority of the facilities
provided dairy products (LHs, 64.4%; live-in LFs, 79.6%; and non-live-in LFs, 77.4%). Dairy
products were mostly provided one to three times a week (35.2% for normal milk, 10.4% for
low-fat milk, 39.0% for Yakult, 36.8% for drinking yogurt, and 45.6% for semisolid yogurt).
The main reasons for not providing dairy products were cost and the lack of perception of the
necessity (29.4% and 22.1%, respectively).

This study was conducted to investigate the snack provision in LFs and LHs in Korea and
identify the factors influencing the provision of snacks. Only approximately 60% of LFs and
LHs provided snacks to residents, and the frequency was low (one to three times a week),
and the snacks provided to them were limited to three to four kinds. Government subsidies
are needed to provide healthy snacks, such as fruits and dairy products, considering the
intake capacity of the elderly people. Educating food service staff on the cooking methods
and recipes that are conducive to food intake of older people can help improve the nutritional
status of the elderly living in the facility.

The nutritional status of older adults is an important factor for improving the quality of life

and maintaining a physically healthy life [21]. Most of the older people in LFs have chronic
diseases [22-24] and receive all meals of the day at the facility; therefore, sufficient provision
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Table 3. Fruit provision status

Variables

Total (n = 252)

facility (n = 103)

Long-term care Live-in long-term care Non-live-in long-term p value*
hospital (n = 118)

care facility (n = 31)

Providing fruits 0.000f
Yes 178 (70.6) 69 (58.5) 85 (82.5) 24 (77.4)
No 72 (28.6) 48 (40.7) 17 (16.5) 7 (22.6)
No answer 2(0.8) 1(0.8) 1(1.0) 0(0.0)
Frequency of providing fruits if answered “Yes” (n = 178) 0.017%
> 3 times/day 2(1.1) 0(0.0) 1(1.2) 1(4.2)
2 times/day 15 (8.4) 9 (13.0) 6(7.1) 0(0.0)
1 time/day 33(18.5) 14 (20.3) 14 (16.5) 5(20.8)
4-6 times/wk 19 (10.7) 7(10.1) 11 (12.9) 1(4.2)
2-3 times/wk 45 (25.3) 11 (15.9) 29 (34.1) 5 (20.8)
1 time/wk 34(19.1) 9(13.0) 18 (21.2) 7(29.2)
2-3 times/mon 15 (8.4) 7(10.1) 4(4.7) 4(16.7)
Less than 1 time/mon 10 (5.6) 8(11.6) 1(1.2) 1(4.2)
No answer 5(2.8) 4 (5.8) 1(1.2) 0 (0.0)
Factors to consider when providing fruits if answered “Yes” (n = 178)* 0.066
Preference 121 (22.7) 41(19.8) 64 (25.1) 16 (22.2)
Cost 120 (22.5) 60 (29.0) 50 (19.6) 10 (13.9)
Ease of consumption 113 (21.2) 36 (17.4) 60 (23.5) 17 (23.6)
Nutrition 85 (15.9) 26 (12.6) 43 (16.9) 16 (22.2)
Convenience of provision 72 (13.5) 33(15.9) 33(12.9) 6(8.3)
Others 8 (1.5) 2 (1.0) 5(2.0) 1(1.4)
No answer 15(2.8) 9 (4.3) 0(0.0) 6(8.3)
Barriers for providing fruits if answered “No” (n = 72)8 0.002!
Cost 59 (27.3) 48 (33.3) 6(11.8) 5(23.8)
Difficulties in providing fruits considering their individual chewing 53 (24.5) 27 (18.8) 19 (37.3) 7 (33.3)
abilities
Insufficient manpower 38 (17.6) 30(20.8) 6(11.8) 2(9.5)
Self-consumption 33(15.3) 23 (16.0) 9(17.6) 1(4.8)
No demand 10 (4.6) 3(2.1) 4(7.8) 3(14.3)
Others 6(2.8) 6(4.2) 0(0.0) 0(0.0)
No answer 17 (7.9) 7 (4.9) 7 (13.7) 3(14.3)
Values are presented as number (%).
*“The p values were analyzed using the 2 test; Tp < 0.001; ¥p < 0.05, SMultiple response analysis; Ip < 0.01.
A B
Long-term care hospital 20.3 16.3  16.3 XMEXE Long-term care hospital 19.6° | 13.4 8.2 NI
Live-in long-term care facility 154 16.2 14.6 XEEPLE Live-in long-term care facility 15.1  13.0 13.0 KRNIV
Non-live-in long-term care facility .6 23.6 Non-live-in long-term care facility 8.6 28.6
T T T T 1 T T T T 1
0 20 40 60 80 100 0 20 40 60 80 100
Banana M Apple M Tangerine M Watermelon Orange Others Banana M Watermelon M Apple M Tangerine Strawberry Others

Figure 1. Ranking of the most offered and favorite fruits (%).* (A) Fruits frequently served (%). Other fruits include the following: pears > strawberries > canned
fruits > grapes, soft persimmons > tomatoes > peaches > pineapples > kiwis > oriental melons, mangoes > melons > blueberries > persimmons > plums > others.
(B) Fruits with high preference (%). Other fruits include the following: peaches > soft persimmons > pears > grapes > oranges > tomatoes > canned fruits >
persimmons, melons > mangoes, kiwis > oriental melons, pineapples > blueberries > plums, others.

“Multiple response analysis.

https://e-cnr.org

https://doi.org/10.7762/cnr.2024.13.2.108

14


https://e-cnr.org

%

CI1I

Snack Provision in Elderly Care Facilities CLINICAL NUTRITION RESEARCH

A Persimmon B Kiwi C Pineapple

1 Sweetness M Sourness M Smell M Hardness Mushy Dry Inconvenient of intake M Unfamiliarity = Others

Figure 2. Fruits of low preference and reasons (%).* (A) Reasons for the low preference of persimmon. (B) Reasons for the low preference of kiwi. (C) Reasons for
the low preference of pineapple. The fruits with the lowest preference were persimmon (1Ist), kiwi (2nd) and pineapple (3rd). Other fruits include the following:
apples, grapes > oriental melons > plums > oranges > pears > blueberries > tangerines, tomatoes > mangoes > others > bananas, peaches, canned fruits > soft
persimmons > strawberries, watermelons > grapefruits > passionfruit, cherries.

“Multiple response analysis.

of meals and snacks by the facility could greatly affect the nutritional status of the residents
[25]. Facilities generally provide residents with three meals a day; however, the availability,
frequency, and type of snacks provided vary by facility. Because the digestive, chewing, and
swallowing abilities of the older people deteriorate due to the aging of the digestive system,
it is often difficult to consume enough nutrients with three meals a day; thus, nutritional
supplementation through snack intake is important for proper nutritional intake [26]. It
was found that 62% of elderly care facilities provided snacks. There were significantly more
facilities that provided snacks than those that did not; however, it is concerning that 38%
of the elderly care facilities did not provide snacks to residents. Elderly care facilities that
provided snacks usually provided snacks one or two times a day between meals to residents,
and the frequency and timing of snacks were found to be appropriate.

Fruits, as healthy snacks, are a major source of essential micronutrients, dietary fiber, and
phytochemicals [27]. These can also play an important role in supplementing calories

and nutrition that may be insufficient for the elderly people [28]. The frequency, type,

and preference of fruit provision in elderly care facilities were investigated. More than

70% of facilities provided fruits, and most of them provided fruits one to three times a
week. Facilities were burdened with providing fruit to residents, and only 28% of facilities
provided fruits daily. This reality means that residents’ fruit consumption and nutrition
may be insufficient if the family members of the elderly people do not provide additional
fruit support. The fruits mainly provided by elderly care facilities were bananas, apples,
tangerines, and watermelons, which matched the preferences noted in the survey results,
that is, banana, watermelon, and mandarin. According to a food preference survey of the
older adults living in the geriatric hospital, they preferred sweet, soft, and easy-to-eat
bananas the most, followed by apples and watermelons [29]. A survey on the frequency of
fruit intake among the elderly people has shown that tangerines, apples, watermelons, and
bananas are frequently consumed in the order [2]. The older people had a low preference for
pineapples, kiwi, and sweet persimmon because they are either hard or difficult to consume
or are extremely sour. Changes in chewing function and taste affect the fruit preference in
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Dairy provision status

Variables Total (n=252)  Long-termcare Live-in long-term care Non-live-in long-term p value*
hospital (n = 118) facility (n = 103) care facility (n = 31)
Dairy product provision status 0.017%
Yes 182 (72.9) 76 (64.4) 82 (79.6) 24 (77.4)
No 68 (27.0) 49 (35.6) 19 (18.4) 7 (22.6)
No answer 2(0.8) 0(0.0) 2(1.9) 0(0.0)
Types of dairy products if answered “Yes” (n = 182)
Normal milk 0.001%
1 time/day 43 (23.6) 29 (38.9) 13 (15.9) 1(4.9)
1-3 times/wk 64 (35.2) 17 (22.4) 36 (43.9) 11 (45.8)
4-6 times/wk 5(2.7) 1(1.3) 2 (2.4) 2(8.3)
No answer 70 (38.5) 29 (38.9) 31(37.8) 10 (41.7)
Low-fat milk 0.387
1 time/day 12 (6.6) 7(9.2) 4(4.9) 1(4.2)
1-3 times/wk 19 (10.4) 5 (6.6) 11 (13.4) 3(12.5)
4-6 times/wk 4(2.2) 0 (0.0) 3(3.7) 1(4.2)
No answer 147 (80.8) 64 (84.2) 64 (78.0) 19 (79.2)
Yakult 0.167
1 time/day 20 (11.0) 11 (14.5) 7 (8.5) 2(8.3)
1-3 times/wk 71 (39.0) 29 (28.9) 40 (48.8) 9 (37.5)
4-6 times/wk 8 (4.4) 2 (2.6) 4 (4.9) 2 (8.3)
No answer 83 (45.6) 41 (53.9) 31(37.8) 11 (45.8)
Drinking yogurt 0.261
1 time/day 10 (5.5) 2 (2.6) 5(6.1) 3 (12.5)
1-3 times/wk 67 (36.8) 24 (31.6) 33 (40.2) 10 (41.7)
4-6 times/wk 5(2.7) 1(1.3) 3(3.7) 1(4.9)
No answer 100 (54.9) 49 (64.5) 41 (50.0) 10 (41.7)
Semisolid yogurt 0.009%
1 time/day 24 (13.2) 7(9.2) 15 (18.3) 2(8.3)
1-3 times/wk 83 (45.6) 95 (32.9) 47 (57.3) 11 (45.8)
4-6 times/wk 4(2.9) 1(1.3) 2 (2.4) 1(4.2)
No answer 71 (39.0) 43 (56.6) 18 (22.0) 10 (41.7)
Barriers for providing dairy products if answered “No” (n = 68) 0.587
Cost 20 (29.4) 14 (33.3) 5(26.3) 1(14.3)
Lack of perception of necessity 15(22.1) 7 (16.7) 5(26.3) 3(42.9)
Difficulty in transport/storage 12 (17.6) 9(21.4) 3(15.8) 0(0.0)
Low preference 5(7.4) 4(9.5) 1(5.3) 0(0.0)
Others 8(11.8) 6(14.3) 1(5.3) 1(14.3)
No answer 8(11.8) 2 (4.8) 4(21.1) 2 (28.6)

Values are presented as number (%).

*The p values were analyzed using the ¥? test; Tp < 0.05; ¥p < 0.01.

https://e-cnr.org

the elderly people, and the intake of hard or sour fruits gradually decreases, and these changes
appear to affect the intake of various fruits by the elderly people. The findings of this study
revealed that three to four kinds of fruits are mainly provided in LFs, indicating an extremely
unvaried menu. It appears that two factors affect for the limited types of fruit provided:
preference and price. The elderly people prefer fruits that are familiar and easy to chew and
swallow, and facilities prefer fruits that are inexpensive and easy to provide, that is, banana,
apples, and tangerines. The consumption of various fruits by the elderly people affects the
incidence of chronic diseases and quality of life and has been reported to offer multiple health
benefits [30]. Therefore, efforts and considerations are needed to provide a variety of fruits
and fruit products in consideration of the older adults’ chewing ability and taste change.

Milk is a major source of protein and calcium and is a healthy snack that plays an important
role in calcium intake, supplementing protein and calories, especially for the elderly people
[31]. Dairy products, such as normal milk, low-fat milk, Yakult, liquid yogurt, and semisolid
yogurt, were provided in more than 70% facilities; however, they were only provided one to
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three times a week. Considering that the frequency of providing dairy products is lower than
the recommended eating pattern of the 2020 Dietary Reference Intakes for Koreans [10], it
may be necessary to increase the frequency and variety of fruits and dairy products served

in these facilities to improve the quality of life of the elderly people. It is useful to provide
lactose-free products to the elderly people who are concerned about diarrhea and similar
diseases due to reduced secretion of digestive enzymes with aging.

This study investigated the factors that make it difficult for elderly care facilities to provide
snacks, such as fruits or dairy products. In providing a fruit as a snack, the cost and lack of
manpower for fruit preparation according to the individual consumption ability of the elderly
people were the main factors, because of the large variation in the chewing and swallowing
ability of the residents. Regarding the provision of dairy products, the study found that there
were high prices, lack of understanding of its necessity, and difficulties in managing short
shelflife and refrigeration. Cost was found to be a major factor influencing the provision

of snacks, such as fruits and dairy products, in LFs and LHs. This cost includes not only the
money required to purchase snacks, such as fruits or daily products, but also labor cost for
manpower required to prepare snacks according to the individual intake and mastication
abilities of the residents. Therefore, if economic support is provided to expand the provision
of snacks in elderly care facilities, it is judged that support for personnel recruitment and
purchases will be necessary. It is also necessary to prepare a manpower system that manages
and supervises whether economic support is properly used in LFs and LHs. Two additional
supports are needed to provide dairy products to the elderly residents at an appropriate
frequency. First, it is to educate food service personnel at LHs and LFs on the importance of
dairy intake for the elderly people and the need to provide them. Second, providing recipes
for various foods made using dairy products, such as milk rice cakes, risotto, pasta, steamed
eggs, and cheese fried rice, will increase the intake of dairy products by residents.

Facilities registered as food service centers and LHs are obligated to employ a registered
dietitian based on the Medical Service Act [32] and Food Sanitation Act [33]. On the contrary,
employing a dietitian is not mandatory for facilities providing < 50 meals/day; hence,

they mostly operate their own food service without a professional dietitian supervision.
Investigating the general matters of meal service personnel in this study revealed that the
proportion of clinical dietitians was low; however, > 80% of LHs and live-in LFs had dietitians,
whereas it was < 40% for non-live-in LFs. In LHs and LFs, the elderly people are served meals
three times a day while residing in the facility, whereas non-live-in LFs only provide one or

two meals a day because they are visit-type facilities. The differences may be attributed to the
characteristics of each facility, regardless of the presence or absence of a dietitian. Because
elderly care facility users have several health problems, meals provided for the elderly people
should include high-quality diets for the management of chronic diseases and maintenance of
their health [34,35]. However, Kim et al. reported that the nutritional intake of the elderly living
in nursing facilities is lower than the standard for nutritional intake [36,37]. Basic nutritional
management services, such as proper meal therapy, have been reported to be improperly
implemented when dietitians are not employed in nursing facilities, a trend which has rapidly
increased in recent years [38,39]. In advanced countries, such as Japan and the United States,
that have entered a super-aging society, dietary characteristics and major nutritional problems
of the elderly people are analyzed, and guidelines for customized nutrition management are
presented, in consideration of the health problems of the older adults [40,41]. However, in
Korea, the nutritional management guidelines for the elderly people are not yet established,
and there is a lack of manuals for providing meals at nursing facilities.
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This study has a few limitations. First, in case the respondent of the survey is not a nutrition
expert, there is a possibility for subjective error or improvised responses for questions

that require nutritional knowledge. Second, only fruit and milk snacks were examined in
detail, and the types of snacks served only occasionally were not investigated. However,
when developing the questionnaire with the research team and registered dietitians, it was
confirmed that fruits and milk were mainly provided when snacks were provided in elderly
care facilities. To the best of our knowledge, this study is the first to investigate the provision
of snacks in Korean nursing facilities, unlike previous studies that investigated only the
meal intake of the elderly living in nursing facilities. The results of this study will serve as

a cornerstone for reminding us of the importance of providing proper nutrition and the
meaning of providing snacks in LFs. In addition, it will be a substantial report that informs
what support is needed for the elderly living in elderly care facilities.

More than half of the LHs and LFs provided snacks to residents; however, 38% did not
provide snacks. Even in the LHs and LFs that provided snacks, the frequency of provision
was low, and the types of snacks were limited. Elderly care facilities had difficulty providing
snacks, such as fruits and dairy products, because of the burden of cost, and this cost
included both money for food purchase and labor cost. To improve the quality of life and the
offer benefits of fruits and dairy products to the elderly people using the LHs and LFs, efforts
are needed to propose a plan to expand the provision of snacks in appropriate quantities and
varieties. Considering the reasons for low preference of fruits, it is necessary to provide them
in a form that considers chewing and swallowing difficulties when providing fruits. Given
that the main factor in providing snacks at facilities is price, improvements, such as adjusting
expenses and manpower, are needed in the future.
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