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Abstract

Obijective: Dysphagia associated with Parkinson’s disease (PD) affects the mortality and quality
of life of patients with PD. Avoiding aspiration and maintaining swallowing ability are among
the concerns regarding PD care. Therefore, we developed a swallowing supplement for easier
swallowing and tolerability in patients with PD.

Methods: Thirty patients with PD and 50 healthy controls were enrolled and their swallowing
function measured using the videofluoroscopic swallowing study (VFSS) and several dysphagia
scales. The Unified Parkinson’s Disease Rating Scale motor scores, Hoehn and Yahr stage, and
levodopa doses were evaluated in patients with PD. The VFSS and survey were used to assess
the viscosity, color, taste, nutrition, safety, and tolerability of the swallowing supplement.

Results: Compared with controls, patients with PD had significantly lower total and sub-item
scores of the swallowing quality of life (swal-QoL). Using commercialized yogurt, the pharyngeal
delay time (PDT) and the modified penetration aspiration scale were higher in the PD group than
in the control group. The swallowing supplement significantly shortened the PDT and pharyngeal
transit time (PTT). Moreover, compared with commercialized yogurt, it improved pharyngeal wall
coating, PTT, and aspiration in the videofluoroscopic dysphagia subscales. The survey scores
were above average to good in the “easy swallowing” and “pharyngeal residual sense” items and
tolerable in the remaining 6 preference items.

Conclusion: The develped swallowing supplement could prevent aspiration and dysphagia
omplications in patients with PD.
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Table 1. Demographics and Clinical Characteristics

General

PD patients

Healthy controls

Category characteristics (N=30) / N (%) (N=50) / N (%) p-value
Age (years) 65-74 21 (70) 31(62)

Above 75 9(30) 19 (38) 0.333
Gender Male/Female 15/15 14/36 0.048
Height 155.69 +£7.92 155.0£7.55 0.913
Weight 58.12+7.86 60.21 +8.51 0.302
MMSE 23.80+4.95 28.24 +1.82 0.000%**
H&Y stage 1.5 3 (10%)

2.5 5 (16.7%)

3 20 (66.7%)

4 2 (6.7%)
UPDRS-IIL 24.18 £10.24
Duration of disease (years) 49+24
LED (mg) 586.04 £ 265.87
Dental condition Dentures 11 (36.7) 13 (26)

Implant 4 (13.3) 17 (34)

Denture & implant 7(23.3) 0 0.152

Normal tooth 8(26.7) 20 (40)
Sensory of tongue Normal 24 (80) 50 (100)

Dysesthesia 6 (20) 0 0.001>*x
Motor function of tongue Normal 23 (76.7) 50 (100)

Dysfunction 7(23.3) 0 0.000**
Salivation Normal 11 (36.7) 45 (90)

Decrease 19 (63.3) 5(10) 0.000***

Values are mean + SD, PD: Parkinson’s disease, MMSE: Mini-Mental State Examination, H&Y: Hoehn and Yahr, UPDRS:
unified Parkinson’s disease rating scale, LED: levodopa equivalent dose. *p < 0.05, **p < 0.01, ***p <0.001
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Fig. 1. Videofluoroscopic dysphagia scale (VDS) (upper), swallowing physiology including oral transit time (OTT), pharyngeal delay
time (PDT), and pharyngeal transit time (PTT), and modified penetration aspiration scale (mPAS) with commercial yogurt between
healthy controls and PD patients.
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Table 2. Swallowing Functions between Commercial Yogurt and Swallowing Supplement in Parkinson's Disease Patients

Category Yogurt Swallowing supplement p-value
mPAS 1.8 1.2 0.301
Oral transit time (OTT) 0.96 0.73 0.154
Physiology
Swallowing Pharyngeal delay time (PDT) 0.11 0.04 .000%**
Pharyngeal transit time (PTT) 0.98 0.7 .009**
Lip closure 0 0.07£0.37 0.570
Bolus formation 0.30+0.95 0.50+1.14 0.056
Mastication 0.40 +1.26 0.53 +1.38 0.789
Apraxia 0 0
Tongue to palate contact 0 0.33+1.27 0.415
Premature bolus loss 0.45+0.72 0.95+1.00 0.155
VDS Oral transit time 0.30 +0.95 0.40 + 1.04 0.789
Subscale Triggering of pharyngeal swallow 0 030+1.14 0.090
Vallecular elevation 240+ 1.26 2.00+1.39 0.820
Laryngeal elevation 0 0.60 +2.28 0.090
Pyriform sinus residue 2.25+2.37 2.70 £2.80 0.428
Coating of pharyngeal wall 8.10+2.85 3.90 £454 0.000%**
Pharyngeal transit time 1.20+2.53 020+ 1.10 0.001%*
Aspiration 420+5.69 220+4.31 0.032%*
Total score of VDS 19.60 +9.47 14.683 + 14.28 267

mPAS: modified penetration aspiration scale, VDS: videofluoroscopic dysphagia scale. *p < 0.05, **p < 0.01, ***p <0.001
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Table 3. Geriatric Oral Health Assessment Index Score

PD (n=30) Healthy controls (n=50) p-value
In the past three months ... always sometimes never always sometimes never
often seldom often seldom
N (%) N (%)
1. How often did you limit the kinds or amounts of
food you eat because of problems with your teeth or 6 (20) 9 (30) 15 (50) 1(2) 11 (22) 38(76)

dentures?

2. How often did you have trouble biting or chewing

any kinds of food, such as firm meat or apples? 6(20) 8(267) 16(533) 36 1224 35(70)

3. How often were you able to swallow comfortably? 15 (50) 10 (33.3) 506.7) 49 (98) 1(2) 0

4. How often have your teeth or dentures prevented you

from speaking the way you wanted? 4(133) 8(26.7) 18(60) 24) 6(12) 42(84)

5. How often were you able to eat anything without

fecling discomfort? 9(30) 10(33.3) 11(36.7) 31(62) 11(22)  8(16)

6. How often did you limit contacts with people because

of the condition of your teeth and gums, or dentures? 0 7233 23067 0 S0 4500)

7. How often were you pleased or happy with the looks

of your teeth and gums, or dentures? 7(23.3) 14(46.7) 930 28(36)  13(26) (%)

8. How often did you use medication to relieve pain or

discomfort from around your mouth? 133 4133 25@®33) 1@ 6(12)  43(36)

9. How often were you worried or concerned about

problems with your teeth, gums, or dentures? 267 10(333) 18(60) 7a4 10Q0) - 33(66)

10. How often did you feel nervous or self-conscious

because of problems with your teeth, gums, or dentures? 267 13@33) 1560 1@ 12@4) 3704

11. How often did you feel uncomfortable eating in
front of people because of problems with your teeth or 3 (10) 10 (33.3) 17(56.7) 6(12) 5(10)  39(78)
dentures?

12. How often were your teeth or gums sensitive to hot,

cold, or sweets? 3(10)  12(40) 15 (50) 4(8) 14 (28)  32(64)

Total score (mean + SD) 28.7 £4.69 32.2+3.75 .000%**

##kp < 0,001
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Table 4. Swallowing Quality of Life
Abbreviated item content PD (n=30) /N (%) Healthy controls (n=50) / N (%) p-value
Burden 344 +1.02 4.50 £ 0.54 0.000*
Eating 3.54+0.62 4.04 +0.69 0.001*
Symptom Frequency 3.88 £0.62 4.29 £ 0.60 0.003*
Food Selection 4.06 = 0.68 425+0.71 0.249
Communication 3.53+1.00 424 +0.67 0.001*
Fear 3.83+0.73 4.29 £0.69 0.006*
Mental Health 3.63+0.91 4.43+0.49 0.000*
Social 3.81+0.94 4.53+0.49 0.000*
Fatigue 3.01 £0.59 3.78£0.82 0.000*
Total score (mean + SD) 161.58 £22.31 187.16 £ 21.94 .000*
Values are mean + SD, SWAL-QOL: swallowing quality of life. *p < 0.05, **p <0.01, ***p < 0.001
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Fig. 2. Survey for the new developing swallowing supplements.
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