
ABSTRACT

The purpose of this study was to evaluate the nutritional adequacy of senior-friendly 
foods sold in Korea, focusing on protein and sodium. This study examined the nutritional 
content of 170 products with nutritional labels that were sold in online stores in Korea and 
categorized the products into 93 staple foods (cooked rice, porridge, and mousse) and 77 
side-dish and snack foods (braized·steam·roast products, broth, sauces, and snacks). Then, 
the adequacy of the nutritional content of these foods, focusing on protein and sodium, 
was evaluated according to product type. The 93 staple products and 77 side-dish products 
had average serving sizes of 163.27 g and 127.92 g, prices of $3.25 and $2.72, and energy 
contents of 295.25 kcal and 141.95 kcal, respectively. For staple foods, the energy content 
was significantly greater in cooked rice, but the protein content and index of nutrition 
quality (INQ) were significantly greater in mousse. There were no significant differences 
in sodium content or contribution to adequate intake (AI) by product type, but the sodium 
INQ was significantly greater in the mousse and porridge. For side-dish foods and snack 
products, the protein content, contribution to the recommended intake, and INQ were all 
significantly greater for the braized·steam·roast products. Sauces and braized·steam·roast 
products were significantly higher in sodium content and contribution to the AI, while broth 
was significantly higher in sodium INQ. These findings can be used to guide proper product 
selection and nutritional management that considers the health characteristics of health-
vulnerable and elderly people.
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INTRODUCTION

The global elderly population is growing steadily due to economic and living environment 
improvements and medical advances. The United Nations estimates that the the world’s 
population aged 65 and older is growing rapidly and that it will increase from 10% in 2022 to 
16% by 2050 [1]. South Korea has already transitioned into being an aged society, with 14.2% 
of its population being aged 65 and over in 2017; this percentage is expected to exceed 20% 
by 2025, and South Korea will become a super-aged society by 2060, with this figure reaching 
43.8% [2].
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As societies age, the physical and mental health of elderly people, as well as their quality of 
life, is becoming an important issue at the national level. Older adults have difficulty eating 
due to physical problems with chewing and swallowing as well as degeneration of their sense 
of taste and smell. These conditions can lead to reduced food energy and nutrient intake, 
and consequently to the malnutrition. Previous studies have reported that older adults are at 
greater risk for malnutrition due to a combination of physiological changes as well as mental 
and socioeconomic factors [3,4].

Protein deficiency can lead to loss of muscle mass, decreased immune function, and delayed 
wound healing [5]. Recently, it has been reported that sarcopenia, a decline in physical 
function in old age due to loss of muscle mass and strength [6], is related to energy [7], 
protein [8], and antioxidant nutrients [9]. Therefore, proper nutrition has been emphasized 
for the prevention of sarcopenia in elderly people. In addition, it has been reported that the 
reduced gustatory function could lead to the preference for saltiness and large amount of 
sodium consumption [10]. Excess sodium intake has been reported to contribute to a variety 
of health problems, including cardiovascular and kidney disease [11,12], therefore, older 
adults should also pay attention to their sodium intake [13].

As the share of the elderly population increases, senior-friendly foods are being produced and 
marketed that cater to the physiological changes and preferences of elderly people, with the 
goal of making these foods easier for elderly people to swallow and digest. Senior-friendly 
food is defined as food that is processed by adjusting the physical properties, form, and 
ingredients of food to help elderly people eat, digest, absorb, and metabolize it [14,15]. As 
the demand for and market for senior-friendly foods increase, research is being conducted on 
product development [16-18]. However, there is limited research on the nutritional properties 
of products that are tailored to specific consumers groups such as elderly people.

We aimed to propose scientific guidelines that can be used by consumers, such as older 
adults who use age-friendly foods, to select products that are suitable for nutritious meal 
compositions. We hypothesized that the nutritional characteristics of senior-friendly foods 
would differ depending on the type and purpose of the product. Therefore, the nutrient 
content of Korean senior-friendly foods was examined by categorizing them into staple foods 
and side products, and the adequacy of nutrition was evaluated by focusing on protein and 
sodium, which are important for elderly people.

MATERIALS AND METHODS

Study targets and period
We examined products that were marked as senior-friendly foods (Figure 1), produced 
according to the definition provided by the Korean Ministry of Food and Drug Safety, or 
highlighted as excellent senior-friendly foods in online markets in Korea. A total of 178 
products were collected and categorized into staple foods (14 cooked rice products, 64 
porridge products, 15 mousses) and side-dish and snack foods (21 braized·steam·roast 
products, 13 broths, 14 sauces, 29 snacks). Eight products were excluded from the analysis 
because they were not included in any categories. Market research for senior-friendly foods 
was conducted between February 14 and September 25, 2023.
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Collection of nutritional information for senior-friendly foods
For each product, the product name, brand name, price, total weight, and nutritional 
information were collected from the food labels and nutrition labels. For nutritional 
information, energy (kcal), carbohydrates (g), sugars (g), protein (g), fat (g), saturated fat (g), 
trans fat (g), cholesterol (mg), and sodium (mg) were recorded.

Nutritional assessment of senior-friendly foods
Nutritional assessment was conducted using the collected nutrient content of senior-friendly 
foods. The nutrient content according to product type was compared per serving and per 100 
g of product because of the variation in total weight. The contribution of the product to the 
Korean Dietary Reference Intake (DRI) of male older adults aged 65–74 years, who have the 
highest nutritional requirements, was also evaluated. The nutritional adequacy of the product 
was assessed on male older adults aged 65–74 years to determine the satisfaction of all 
older adults. Since one serving of senior-friendly foods is used for a single meal, nutritional 
adequacy was evaluated by comparing it to one-third of the DRI. For protein and sodium, the 
index of nutrition quality (INQ = nutrient content per 1,000 kcal/DRI per 1,000 kcal for men 
aged 65–74 years) of each product was evaluated. The INQ was calculated using the estimated 
energy requirement (2,000 kcal for energy), recommended intake (RI, 60 g for protein), and 
adequate intake (AI, 1,300 mg for sodium) for men aged 65–74 years.

Statistical analysis
All data in this study were statistically analyzed using the SAS program (version 9.4; SAS 
Institute Inc., Cary, NC, USA). The means and standard deviations of all variables were 
calculated. Differences according to product type were tested using one-way ANOVA followed 
by Duncan’s multiple range test. All significance tests were considered significant at p < 0.05.

RESULTS

General characteristics of staple senior-friendly foods
The general characteristics and nutrient contents of the staple food products are shown in 
Table 1. The average serving size of a staple food product was 163.27 g, the price was 3.25 US 
dollars (4,498.38 won), and the energy content per serving was 295.25 kcal. Cooked rice had 
the greatest serving size, price, energy, carbohydrate, and cholesterol content, but the trans 
fat content was significantly greater in mousse (p < 0.05).
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Figure 1. Senior-friendly food symbols used in South Korea. (A) Korean FoodPolis. (B) Korean Agency for 
Technology and Standards.
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Protein and sodium content of staple senior-friendly foods
The protein and sodium contents of the staple food products are shown in Table 2. The 
protein content per serving and per 100 g was the highest in mousse, but the sodium content 
was not significantly different among staple foods. The percentages of energy, protein, and 
sodium content and the protein and sodium INQs to one-third of the DRIs for older men 
aged 65–74 years are shown in Table 3. The energy contribution was significantly greater 
for cooked rice than for other staple foods (p < 0.05). The protein content and the INQs of 
protein and sodium were significantly greater in mousse (p < 0.05).
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Table 1. Price and nutritional values of staple senior-friendly foods
Variables Total (n = 93) Cooked rice (n = 14) Porridge (n = 64) Mousse (n = 15) p value
Serving size (g) 163.27 ± 62.24 202.79 ± 60.16a 166.64 ± 61.17a 112.00 ± 28.83b < 0.001
Price (USD) 3.25 ± 3.09 5.85 ± 3.73a 2.70 ± 2.98b 3.17 ± 1.37b 0.002
Energy (kcal) 295.25 ± 174.81 339.50 ± 133.47a 315.63 ± 180.00a 166.99 ± 130.28b 0.006
Carbohydrate (g) 52.36 ± 35.35 61.29 ± 22.73a 58.47 ± 36.03a 18.00 ± 19.33b < 0.001
Sugars (g) 4.07 ± 5.01 2.48 ± 1.32 4.38 ± 5.81 4.22 ± 2.93 0.438
Fat (g) 5.26 ± 5.12 6.91 ± 3.89 4.99 ± 5.54 4.89 ± 4.10 0.432
Saturated fat (g) 1.38 ± 2.04 1.44 ± 1.15 1.23 ± 2.29 1.97 ± 1.48 0.455
Trans fat (g) 0.01 ± 0.06 0.02 ± 0.07b 0.00 ± 0.01b 0.07 ± 0.11a < 0.001
Cholesterol (mg) 12.33 ± 18.09 22.86 ± 24.83a 7.84 ± 15.35b 21.69 ± 14.85a 0.001
Values are presented as mean ± standard deviation.
a,bValues with different superscripts within a row are significantly different by Duncan’s multiple range test (p < 0.05).

Table 2. Protein and sodium values of staple senior-friendly foods
Variables Protein (g) Sodium (mg)

Mean ± SD Median IQR Mean ± SD Median IQR
Per serving size

Total (n = 93) 10.62 ± 8.04 9.00 5.00–14.00 525.70 ± 424.17 450.00 160.00–809.64
Cooked rice (n = 14) 13.64 ± 8.40ab 11.50 6.00–22.00 394.21 ± 438.00 220.00 20.00–690.00
Porridge (n = 64) 9.01 ± 5.94b 9.17 4.00–13.00 577.48 ± 432.06 540.00 160.00–848.64
Mousse (n = 15) 14.64 ± 12.75a 9.00 7.00–31.50 427.48 ± 352.49 370.00 191.25–460.00
p value 0.014 0.214

Per 100 g
Total (n = 93) 7.66 ± 7.51 6.67 2.50–9.60 367.71 ± 334.80 210.00 115.39–616.60
Cooked rice (n = 14) 7.43 ± 5.62b 5.42 3.00–12.40 230.51 ± 299.68 101.67 10.00–310.08
Porridge (n = 64) 6.20 ± 4.85b 6.50 2.00–9.50 396.31 ± 350.22 196.88 115.19–652.80
Mousse (n = 15) 14.12 ± 13.44a 7.33 6.00–34.17 373.70 ± 280.47 306.67 212.50–388.89
p value < 0.001 0.246

SD, standard deviation; IQR, interquartile range.
a,bValues with different superscripts within a row are significantly different by Duncan’s multiple range test (p < 0.05).

Table 3. Nutritional contribution of staple senior-friendly foods to 1/3 of dietary reference intake*

Variables Total (n = 93) Cooked rice (n = 14) Porridge (n = 64) Mousse (n = 15) p value
%

Energy 44.29 ± 26.22 50.93 ± 20.02a 47.34 ± 27.00a 25.05 ± 19.54b 0.006
Protein 53.08 ± 40.21 68.21 ± 42.00ab 45.05 ± 29.69b 73.20 ± 63.74a 0.014
Sodium 121.31 ± 97.88 90.97 ± 101.08 133.26 ± 99.71 98.65 ± 81.34 0.214

INQ
Protein 1.32 ± 0.89 1.24 ± 0.42b 0.99 ± 0.51b 2.80 ± 0.98a < 0.001
Sodium 3.02 ± 1.90 1.36 ± 1.38c 2.92 ± 1.41b 5.03 ± 2.39a < 0.001

Values are presented as mean ± standard deviation.
INQ, index of nutrition quality.
*Dietary reference intakes for Korean men aged 65–74 years: estimated energy requirement 2,000 kcal, recommended intakes of protein 60 g, and adequate 
intake of sodium 1,300 mg.
a,b,cValues with different superscripts within a row are significantly different by Duncan’s multiple range test (p < 0.05).
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General characteristics of side and snack senior-friendly foods
The general characteristics and nutrient contents of the side and snack senior-friendly foods 
are shown in Table 4. The average serving size of all products was 127.92 g, with a price 
of 2.72 US dollars and an energy content of 141.95 kcal. The energy, sugar, fat, saturated 
fat, trans fat, and cholesterol contents per serving were the highest in braized·steam·roast 
products, the price was highest in broth, and the serving size and carbohydrate content were 
highest in sauce products.

Protein and sodium content of side and snack senior-friendly foods
The protein and sodium contents of side and snack senior-friendly foods are shown in 
Table 5. The protein content per serving and per 100 g of product was significantly greater 
for braized·steam·roast products, and the sodium content was significantly greater for 
braized·steam·roast products and sauces. The percentages of energy, protein, and sodium 
contents and the protein and sodium INQs to one-third of the DRIs for older men aged 
65–74 years are shown in Table 6. The energy and sodium contributions were significantly 
greater for braized·steam·roast products and sauces, while the protein contributions were 
significantly greater for braized·steam·roast products. The protein INQ was significantly 
greater for braized·steam·roast products and broths, and the sodium INQ was significantly 
greater for broths.
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Table 4. Price and nutritional values of side and snack senior-friendly foods
Variables Total (n = 77) Braized·steam·roast (n = 21) Broth (n = 13) Sauce (n = 14) Snack (n = 29) p value
Serving size (g) 127.92 ± 66.90 161.19 ± 78.55a 150.00 ± 0.00a 180.00 ± 20.75a 68.79 ± 38.81b < 0.001
Price (USD) 2.72 ± 1.73 3.22 ± 1.79a 3.56 ± 0.28a 2.70 ± 1.22ab 1.99 ± 2.02b 0.017
Energy (kcal) 141.95 ± 103.88 216.57 ± 101.53a 23.54 ± 13.26c 191.43 ± 53.08a 117.10 ± 89.40b < 0.001
Carbohydrate (g) 16.41 ± 11.42 17.62 ± 11.00b 3.32 ± 2.60c 25.00 ± 3.90a 17.24 ± 11.80b < 0.001
Sugars (g) 6.05 ± 5.40 8.08 ± 6.64a 0.71 ± 0.42b 7.86 ± 2.71a 6.09 ± 5.12a < 0.001
Fat (g) 5.61 ± 6.46 9.37 ± 8.78a 0.43 ± 0.53c 6.74 ± 4.01ab 4.52 ± 4.83b < 0.001
Saturated fat (g) 1.27 ± 1.91 2.53 ± 2.66a 0.08 ± 0.15c 1.39 ± 1.66ab 0.75 ± 1.03bc < 0.001
Trans fat (g) 0.02 ± 0.07 0.07 ± 0.12a 0.00 ± 0.00b 0.02 ± 0.06b 0.00 ± 0.00b 0.004
Cholesterol (mg) 19.95 ± 29.01 45.71 ± 34.65a 2.89 ± 3.74c 24.29 ± 24.72b 3.42 ± 10.68c < 0.001
Values are presented as mean ± standard deviation.
a,b,cValues with different superscripts within a row are significantly different by Duncan’s multiple range test (p < 0.05).

Table 5. Protein and sodium values of side and snack senior-friendly foods
Variables Protein (g) Sodium (mg)

Mean ± SD Median IQR Mean ± SD Median IQR
Per serving size

Total (n = 77) 9.01 ± 8.74 6.00 2.00–13.00 430.00 ± 409.29 362.00 88.00–580.00
Braized·steam·roast (n = 21) 16.52 ± 9.30a 17.00 11.00–23.00 678.38 ± 404.72a 780.00 320.00–1,000.00
Broth (n = 13) 1.60 ± 0.61c 1.80 1.20–1.80 379.69 ± 26.06b 378.00 368.00–394.00
Sauce (n = 14) 10.93 ± 3.79b 11.50 9.00–13.00 832.14 ± 396.97a 675.00 540.00–960.00
Snack (n = 29) 5.48 ± 7.40c 3.30 1.65–6.00 78.54 ± 89.48c 35.00 15.00–89.00
p value < 0.001 < 0.001

Per 100 g
Total (n = 77) 7.62 ± 6.26 6.88 2.00–12.50 287.57 ± 200.57 266.14 100.00–368.75
Braized·steam·roast (n = 21) 10.90 ± 5.34a 11.50 8.33–13.33 430.93 ± 185.67a 434.78 320.00–512.50
Broth (n = 13) 1.07 ± 0.41c 1.20 0.80–1.20 253.13 ± 17.37b 252.00 245.33–262.67
Sauce (n = 14) 6.18 ± 2.15b 6.88 5.50–7.50 449.02 ± 173.01a 374.38 337.50–480.00
Snack (n = 29) 9.10 ± 7.42ab 6.67 4.13–13.75 121.27 ± 113.58c 71.43 27.00–220.00
p value < 0.001 < 0.001

SD, standard deviation; IQR, interquartile range.
a.b.cValues with different superscripts within a row are significantly different by Duncan’s multiple range test (p < 0.05).
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DISCUSSION

As the demand for senior-friendly foods is increasing with the growing elderly population, 
this study categorized senior-friendly foods into staple foods and side foods and evaluated 
their nutritional adequacy, focusing on protein and sodium. As older adults age, their 
physiological, physical, and mental functions decline, and they face a variety of problems, 
including decreased physical activity, poor nutrition, medication use, cognitive decline, and 
various diseases [19,20]. For older adults in particular, chewing and swallowing issues, as 
well as dysfunction in taste and smell, can lead to a decrease in food intake, which can lead to 
malnutrition [21]. According to the Korea National Health and Nutrition Examination Survey 
(KNHANES) [2], the proportion of nutrition-deficient people aged 65 and older was 14.7% in 
2017, 23.8% in 2019, 22.8% in 2021, and 18.2% in 2022, with the figure for 2022 being more 
than 7 times greater than the proportion of energy and fat overnutrition of 2.6% for that year.

Inadequate protein intake can lead to loss of muscle mass, decreased immune function, and 
delayed wound healing, therefore it is important to ensure adequate energy intake and high-
quality protein intake in older adults [5]. In recent years, there has been a growing interest 
in the prevention and management of sarcopenia, a condition characterized by a decline in 
physical function in old age due to loss of muscle mass and strength. Proper nutrition is an 
important factor in preventing sarcopenia, and energy, protein, and antioxidants have been 
reported to be associated with sarcopenia [22].

In the present study, among staple foods, the energy content was significantly higher in 
cooked rice than in porridge and mousse, but the protein content and INQ were significantly 
greater in mousse. These results show that rice is generally a good choice in terms of energy 
and protein nutrition when choosing a staple senior-friendly food, but mousse can be an 
alternative when dietary restrictions are present. These results suggest that cooked rice is 
appropriate as a staple senior-friendly food in terms of energy supply, but mousse can be 
an alternative for protein supplementation for people with dietary restrictions. Among side 
foods and snack products, the protein content, contribution to the DRI, and INQ were all 
significantly greater for the braized·steam·roast products. These findings can be used to 
make senior-friendly food choices, such as choosing mousses and steamed foods, when 
considering protein intake.

Excess sodium intake has been reported to contribute to a variety of health issues, including 
cardiovascular and kidney disease [11,12]. Declining physical functions can lead to changes 
in taste sensitivity, especially in elderly people, resulting in a decreased perception of tastes 
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Table 6. Nutritional contribution of side and snack senior-friendly foods to 1/3 of dietary reference intake*

Variables Total (n = 77) Braized·steam·roast (n = 21) Broth (n = 13) Sauce (n = 14) Snack (n = 29) p value
%

Energy 21.29 ± 15.58 28.32 ± 12.13a 3.53 ± 1.99c 28.71 ± 7.96a 17.57 ± 13.41b < 0.001
Protein 45.07 ± 43.68 66.00 ± 47.36a 8.00 ± 3.06c 54.64 ± 18.96b 27.44 ± 36.99c < 0.001
Sodium 99.23 ± 94.45 159.37 ± 101.86a 87.62 ± 6.01b 192.03 ± 91.61a 18.13 ± 20.65c < 0.001

INQ
Protein 2.03 ± 1.26 2.62 ± 1.43a 2.55 ± 1.04a 1.96 ± 0.64ab 1.30 ± 1.13b < 0.001
Sodium 8.35 ± 12.26 5.09 ± 3.04bc 31.21 ± 14.52a 6.53 ± 2.04b 1.34 ± 2.41c < 0.001

Values are presented as mean ± standard deviation.
INQ, index of nutrition quality.
*Dietary reference intakes for Korean men aged 65–74 years: estimated energy requirement 2,000 kcal, recommended intakes of protein 60 g, and adequate 
intake of sodium 1,300 mg.
a,b,cValues with different superscripts within a row are significantly different by Duncan’s multiple range test (p < 0.05).
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such as salty, sweet, and bitter, and these changes can lead to loss of appetite, inappropriate 
dietary intake, and nutritional deficiencies [10]. In addition, sodium intake in elderly 
individuals should be carefully managed, as it has been reported that the preference for 
salty tastes increases with age due to changes in taste perception, leading to an increase in 
sodium intake [13]. According to the KNHANES [2], the prevalence of hypertension among 
elderly individuals aged 65 years and older was 62.3%, approximately 3 times higher than 
the prevalence of 21.4% among adults aged 19 years and older, and the proportion of elderly 
individuals who exceeded the goal intake (2,000 mg/d) of sodium was also reported to be 
high at 62.7%.

In this study, there were no significant differences in sodium content or contribution to 
DRI among staple senior-friendly foods by type, but the INQ of sodium was significantly 
greater in mousse and porridge than in rice. These findings suggest that rice is a good 
choice for reducing sodium intake when choosing staple foods for elderly people. In this 
study, the sodium content and contribution to DRI were significantly greater in sauces and 
braized·steam·roast products, while the sodium INQ was significantly greater in broth. Choi 
et al. [23] analyzed sodium intake by food and food type in 640 adults and older adults aged 
19–69 years and reported the highest sodium intake (481.5 mg/d) from noodle soup. The 
DRI for Koreans (2020) also recommends reducing the consumption of liquid from noodle 
soups, soups, and stews as one of the ways to reduce sodium intake [14]. Considering that the 
sodium content of senior-friendly foods in this study greatly exceeded the DRI, except for that 
of snacks, and that elderly and health-vulnerable people prefer brothy foods that are easy to 
swallow, it is necessary to develop products with broth that have a reduced sodium content.

This study has following limitations. The study focused on senior-friendly foods in domestic 
markets, but as new products are constantly being produced worldwide, the limited research 
period and product group classification of this study did not allow for the examination and 
analysis of a wide range of senior-friendly foods. Therefore, the results of this study cannot 
be generalized to all senior-friendly foods. To compensate for these limitations of this study, 
research should be conducted to continually evaluate newly produced senior-friendly foods 
and to develop a standard model of meal composition using senior-friendly foods. It is also 
suggested that consumers check nutritional labels when selecting senior-friendly foods 
because there is wide variation in nutritional content, including protein and sodium content, 
among products. Despite some limitations, this study analyzed the nutritional characteristics 
of products at a time when the demand for and market for senior-friendly foods are 
expanding, and it provided information that is necessary for selecting appropriate products 
according to consumers’ health characteristics. The findings can be used for nutritional 
management of elderly and health-vulnerable people.

CONCLUSION

This study categorized senior-friendly foods into staple and side dishes, examining their 
nutritional adequacy with a focus on protein and sodium. For staple foods, the energy 
content was significantly greater in cooked rice, but the protein content and INQ were 
significantly greater in mousse. There were no significant differences in the sodium content 
or contribution to the AI by product type, but the sodium INQ was significantly greater 
in mousse and porridge. For side-dish foods and snack products, the protein content, 
contribution to the RI, and INQ were all significantly greater for the braized·steam·roast 
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products. Sauces and braized·steam·roast products were significantly higher in sodium 
content and contribution to AI, while broth was significantly higher in sodium INQ. These 
results can be used for proper product selection and nutrition management for health-
vulnerable and elderly people.
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