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Designed Meal Development and Sensory Evaluation for Dysphagia Patients
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University Hospital, Seoul, *National Traffic Injury Rehabilitation Hospital, Yangpyeong, Korea

Objective: Thickening agents used in dysphagia diets to adjust the viscosity of foods adversely affect the inherent
food flavors and colors. Chopped and ground foods have unfamiliar flavors, colors and textures, causing a loss of
appetite. Therefore, this study aimed to develop a savory and easy-to-make dysphagia diet without changing the
appearance and taste of foods, and evaluate the suitability of the newly developed diet for patients with dysphagia.
Methods: Twenty participants aged 55-85 years (8 patients with dysphagia and 12 healthy elderly) were recruited.
The diet consisted of fried rice, hamburger steak, and soybean paste soup, where the solid foods were categorized
as International Dysphagia Diet Standardisation Initiative (IDDSI) Level 5 (Minced and Moist), and the liquid foods
were categorized as IDDSI Level 2 (Mildly Thick). To develop the dysphagia diet, textural modifications to the in-
gredients and viscosity adjustments were applied. A sensory evaluation was conducted by the panel to measure the
extent of chewing, swallowing, adhesiveness, choking, and overall flavor and preference.

Results: No significant differences in textural properties, such as chewing, swallowing, adhesiveness and choking,
were observed between the control and patient groups, but the flavor and preferences in the patient group were
statistically significant.

Conclusion: The modified and newly designed dysphagia foods positively impacted easy swallowing for patients with
dysphagia. Therefore, customized dysphagia foods should be considered in terms of flavor-enhancement to provide

tailored diets for patients with dysphagia. JKDS 2021;11:15-24)
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Table 1. Ingredients contents of menu.

Fried rice Soybean paste soup Hamburger steak Demiglace sauce
Ingredients Contents (g) Ingredients Contents (g) Ingredients Contents (g) Ingredients Contents (g)
Frozen fried rice 200 Anchovy broth 1,000 Ground beef 1,000 Demiglace sauce 50
Water 20 Spinach 150 Ground pork 1,000 Water 100
Soybean paste 40 Onion 300
Butter 40
*Visco-up 6 g Bread crumb 100 *Visco-up 2 g
(soup 400 g) Egg (3 ea) 174 (sauce 150 g)
Chicken broth 800
Black pepper powder 1
Oregano flakes 1
Basil leaves flakes 1
Parsley rubbed 1

*Thickening agent to adjust the viscosity according to the individual's swallowing level.

Grind

Grind frozen fried rice using a mixer
(under 4 mm in size)

Stir-fry ground rice in hot pan

*Texture modification by adding water

Fried rice for dysphagia

Fig. 1. Procedure of shrimp fried rice preparation.
*While stir-frying the ground rice, add water and adjust prop-
erties to the level of personal swallowing.
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Boil anchovy broth

Add boiled spinach and soybean paste
with anchovy broth

Before adjusting viscosity by adding
thickening agent, remove spinach

*Add thickening agent

Garnish with finely chopped spinach
(under 2 mm in size) on top of the soup

Soup for dysphagia

Fig. 2. Procedure of soybean paste soup preparation.

*While adding the thickening agent, adjust properties to the
level of personal swallowing. Garnish with finely chopped spi-
nach (under 2 mm in size) on top of the soup.
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| Ground meats & frozen bread |

| Stir-fried onion
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Demiglace sauce

@ Finely ground meat using @ stir-fry finely chopped onion
H a mixer and remove cartilage, H (less than 4 mm) in butter
fat mass and cool

—I @ Grind frozen bread until fine |

|
| cmoee |

- *Add chicken stock broth, egg, basil,
parsley, oregano, and black pepper

—— powder

- Grind W+@+@® using a mixer (grind
until fine)

| Mix completely |

| Mold by hand |

— Stored at freezer until use

| Grill hamburger steak |

Fig. 3. Procedure of hamburger steak preparation.
*While adding chicken stock broth or egg, adjust properties to
the level of personal swallowing.
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Add water and boil

*Adjust viscosity by adding
thickening agent

Ready for the sauce on hamburger

Fig. 4. Procedure of hamburger steak sauce preparation.
*While adding thickening agent, adjust properties to the level
of personal swallowing.
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Table 2. T-test between menu factors per panel.

Menu Panel Chewing Swallowing Adhesiveness Choking Flavor Preference
(mean+SD) (mean+SD) (mean=+SD) (mean+SD) (mean=+SD) (mean+SD)

Fried rice Dysphagia (n=8)  7.25+1.91 6.75+3.58 5.63+3.20 6.88+2.90 5.88+3.83 5.13+3.48*
Elderly (n=12) 8.17+1.47 9.25+0.87 7.08+2.75 9.25+1.14 7.50+2.32 8.79+1.22
t (P) 1.215 (0.240) 1.940 (0.091) 1.090 (0.290)  2.206 (0.057) 1.187 (0.251) 2.832 (0.022)

Soybean soup Dysphagia (n=8)  8.63+1.69 8.50+2.83 7.63%3.07 7.3842.67 4.38+3.66 3.38+3.42™*
Elderly (n=12) 9.75+0.45 9.50+0.67 8.50+2.35 9.42+0.90 7.00+2.52 8.17+£2.62
t (P) 1.845 (0.104)  0.982 (0.357) 0.722 (0.480)  2.086 (0.070)  1.906 (0.073)  3.549 (0.002)

Hamburger Dysphagia (n=8) 9.13+1.13 8.13+2.10 8.00+1.41 7.7512.25 5.88+2.53* 5.63+2.92*
steak Elderly (n=12) 9.17+0.94 9.42+1.00 7.58+3.18 9.17+0.94 8.58+1.44 8.92+1.08
t (P 0.090 (0.929) 1.857 (0.080) —0.399 (0.695)  1.959 (0.066) 2.743 (0.021) 3.047 (0.015)

“P<0.05, ™P<0.01.

Table 3. Correlation between factors of fried rice.

Dysphagia (n=8) Chewing Swallowing Adhesiveness Choking Flavor Preference
Chewing 1 .806* .718* 135 .649 .618
Swallowing .806* 1 .539 121 .883™* .657
Adhesiveness .718* .539 1 —.067 333 .018
Choking 135 121 —.067 1 127 .101
Flavor .649 .883** .333 127 1 .697
Preference .618 .657 .018 .101 .697 1

Elderly (n=12) Chewing Swallowing Adhesiveness Choking Flavor Preference
Chewing 1 465 .357 517 .482 739
Swallowing .465 1 .640* .300 521 842+
Adhesiveness 357 .640* 1 .109 336 .470
Choking 517 .300 .109 1 .259 312
Flavor 482 521 .336 .259 1 .694*
Preference 739 842 .470 312 .694* 1

*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).
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Table 4. Correlation between factors of soybean paste soup.

Kui-Jeong Choi, et al. : Designed Meal Development and Sensory Evaluation for Dysphagia Patients

Dysphagia (n=8) Chewing Swallowing Adhesiveness Choking Flavor Preference
Chewing 1 .914** .522 544 535 251
Swallowing .914** 1 222 .293 531 362
Adhesiveness 522 222 1 .892** 574 .383
Choking 544 293 892 1 .670 .483
Flavor .535 531 .574 .670 1 .637
Preference 251 .362 .383 .483 .637 1

Elderly (n=12) Chewing Swallowing Adhesiveness Choking Flavor Preference
Chewing 1 .149 .128 279 .000 —.268
Swallowing .149 1 115 374 —.374 .000
Adhesiveness 128 115 1 193 —.260 —.236
Choking 279 374 193 1 .120 .006
Flavor .000 —.374 —.260 .120 1 .632*
Preference —.268 .000 —.236 .006 .632* 1

*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).
Table 5. Correlation between factors of hamburger steak.

Dysphagia (n=8) Chewing Swallowing Adhesiveness Choking Flavor Preference
Chewing 1 415 .269 .070 .006 .407
Swallowing 415 1 .529 551 —.373 .358
Adhesiveness .269 .529 1 .852%* .199 .104
Choking .070 551 852 1 —.232 .027
Flavor .006 —.373 .199 —.232 1 166
Preference .407 .358 104 .027 166 1

Flderly (n=12) Chewing Swallowing Adhesiveness Choking Flavor Preference
Chewing 1 .892%* .300 .379 728" .283
Swallowing .892** 1 .462 211 827 372
Adhesiveness .300 462 1 .025 .455 —.037
Choking .379 211 .025 1 .190 —.075
Flavor .728** 827+ .455 .190 1 .615*
Preference .283 372 —.037 —.075 .615* 1

*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).

F2H1 AHIEE 48AIS7E 0.852 (P<0.0D=E st
At (Table 5)
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Fig. 5. Multidimensional Scaling plot of fried rice for panels
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choking, fla: flavor, pre: preference.
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Fig. 6. Multidimensional scaling plot of soup for panels and
factors. Abbr. C01-C12: elderly panel, EO1-E08: dysphagia
panel, che: chewing, sw: swallowing, ad: adhesiveness, cho:
choking, fla: flavor, pre: preference.
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ness, cho: choking, fla: flavor, pre: preference.
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