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Abstract

The aim of this study was to investigate the effects of the continuous voluntary 

implementation of swallowing exercise on the oral function of independent elderly. 24 

patients aged over 65 years (13 men and 11 women； mean age, 75.6 years) in whom 

treatment was completed at the Department of Prosthodontics of Tokyo Dental College 

Chiba Hospital were enrolled in the study. The patients were instructed on how to 

perform swallowing exercises and asked to perform those exercises at least once daily. At 

the beginning and at 3 months of the study, we measured oral functions using following 

examinations; occlusal force, the Repetitive Saliva Swallowing Test, oral diadochokinesis, 

unstimulated whole saliva flow rate, stimulated whole saliva flow rate, and salivary pH at 

rest. One year after the commencement of investigation, the 12 subjects who accepted 

the continuation of participation in the study had the same examinations. Of these 12 

subjects, 5 subjects almost continued the swallowing exercise for a year (continuation 

group, 2 men and 3 women; mean age, 77.4 years), and 7 subjects did not continue 

the exercise (non-continuation group, 5 men and 2 women; mean age, 72.2 years). The 

variations of measured value at the points of three months later and one year later 

were compared. In continuation group, analyses demonstrated significant decreases in 

diadochokinesis rate (/ta/) and significant increases in unstimulated whole saliva flow 

rate (p < 0.05).
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Introduction

With the rapid aging of society in Japan, elderly 

individuals aged 65 years or older accounted for over 

26% of the population in 2014. It is predicted that 

the proportion of individuals aged 65 years or older 

will reach approximately 40% in 2060, and those 

aged 75 years or older will be approximately 25%. 

Thus, society will reach a point where each elderly 
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individuals aged 65 years or older will be supported 

by 1.3 people in the working generation aged 15 

– 64 years1). In this context, the importance of 

“preventing (delaying) the care-requiring condition, 

preventing exacerbation of the care-requiring 

condition, and reducing care-requiring condition” 

has been emphasized, to allow elderly individuals to 

continue their independent lifestyle for as long as 

possible.

 In 2006, a program aiming for improved 

oral functions was introduced as a part of the long-

term care prevention program, with the revision 

of the Long-Term Care Insurance Act. Since then, 

swallowing exercises have been introduced in 

various care. Swallowing exercises are oral function 

trainings involving a series of exercises such as 

breathing methods, neck and shoulder exercises, 

opening and closing movements of the mouth, 

tongue and cheek exercise, speech practice, and 

salivary gland massage. These exercises can be 

practiced at any location without requiring any 

special equipment. The effectiveness of swallowing 

exercises including improved swallowing function 

and increased frequency of oral diadochokinesis2) has 

been reported3-6). Our previous study also reported 

that three-month practice of swallowing exercises 

for independent elderly people resulted in significant 

increases in the amount of unstimulated whole saliva 

flow rate and frequency of oral diadochokinesis /

ta/ and /ka/7). In the present study, we investigated 

the oral functions of the same participants as the 

previous study one year later. With comparing the 

two groups determined by implementation status 

of voluntary continuation of the exercise on a daily 

basis (continuation group and non-continuation 

group), the present study aimed to investigate the 

effects of the continuous voluntary implementation 

of swallowing exercises on oral functions.

Participants and Methods

1. Participants

Of the 24 subjects who part ic ipated in our 

previous study7), 12 individuals who gave consent 

to participate in the present study became the 

subjects of the present study. Based on the hearing 

investigation at the time of requesting participation, 

the subjects were divided into continuation group 

that continued the swallowing exercises for one year 

(2 males and 3 females, mean age: 77.4 years) and 

non-continuation group that did not continue the 

swallowing exercises (5 males and 2 females, mean 

age: 72.2 years). This study was approved by the 

ethical review board of Tokyo Dental College (No. 

199).

2. Methods

1) Instruction of the swallowing exercises

Upon commencement of the swallowing exercises 

and one, two, and three months later, we provided 

exercise guidance and verified the implementation 

status including exercise methods. The exercises 

included; (1) deep breathing, (2) neck exercises, (3) 

shoulder exercises, (4) opening and closing exercises 

1. Deep breathing (3 times): Breathe in through nose, out through mouth.
2. Neck exercises (5 times): Nod head back and forth; tilt head from side to side.
3. Shoulder exercises (5 times): Raise shoulder and then lower by releasing tension.
4. Opening and closing exercises for the mouth (5 times each).

1)  Open the mouth wide and slowly close.
2)  Repeat the following two syllables, one after the other, while exaggerating the 
shape of the mouth: /i/ - /u/.

5. Tongue exercises (5 times each): Poke the tongue out and move the tip up and down;  poke the tongue out and move it 
from side to side.

6. Cheek exercises (5 times): Inflate and pucker the cheeks alternately.
7. Vocal exercises: Run through the set of Chiba Hakkiri-kotoba Exercises once.
8. Massage of salivary gland (5 times each): Massage the parotid, submandibular and sublingual glands, one after the other, 

with the hands.
9. Deep breathing (3 times).

Table 1 Procedure of oral function training (Swallowing exercises)
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for the mouth, (5) tongue exercises, (6) cheek 

exercises, (7) vocal exercises, (8) massage of salivary 

gland, and (9) deep breathing (Table 1).

 A f t e r  t h r e e  m o n t h s  f o l l o w i n g  t h e 

commencement of exercise, subjects were instructed 

to continue the exercise as much as possible, and 

were not requested to visit to the hospital for the 

present study until one year later.

2) Evaluation of oral function

Occlusal force, the Repetitive Saliva Swallowing 

Test (RSST), oral diadochokinesis, unstimulated 

whole saliva flow rate (UWS) and stimulated whole 

saliva flow rate (SWS), and pH of saliva at rest 

were measured before commencing the swallowing 

exercises (baseline), and at three months and at one 

year after the commencement of the exercise.

3) Statistical analysis

For each measurement value,  differences of 

variations at three months later and at one year later 

of the exercise commencement were analyzed using 

paired t-test ( α = 0.05).

Results

　Subjects were instructed to perform the swallowing 

exercises once a day during three months from 

commencement of the exercise. The implementation 

rate during this period ranged from 59.2% – 100%. 

During the period between three months later and 

one year later of the commencement, in which 

no instruction or confirmation were provided, 

continuation group continued the swallowing 

exercises more than two to three times a week, 

whereas most of the subjects in non-continuation 

group immediately withdrew from the exercise.

 The variations of baseline and three month 

later, and baseline and one year later of the exercise 

commencement are shown in Table 2. Significant 

differences were noted in continuation group 

for oral diadochokinesis /ta/ and UWS. For oral 

diadochokinesis /ta/, the variation was greater when 

compared baseline and three months later. For UWS, 

the variation was greater when compared baseline 

and one year later. No significant differences were 

noted for other items.

Discussion

Since the establishment of the public long-term 

care insurance system, growing number of elderly 

individuals requiring low-levels of care has been 

still an issue. Responding to this, care prevention 

has been further emphasized under the revision of 

the Long-Term Care Insurance Act in 2006. Further, 

maintaining and improving eating/swallowing 

functions, articulatory functions, and oral functions 

have been considered essential, as those affect quality 

of life and social life of individuals. Therefore, an 

oral function improvement program was introduced. 

In this context, various types of functional therapy 

including oral care, oral function training and 

swallowing exercise have been introduced, aiming to 

Continuation group (n=5) Non-continuation group (n=7)
Variations of baseline 

and three month later

Variations of baseline 

and one year later

Variations of baseline 

and three month later

Variations of baseline 

and one year later
Occlusal force (N) -27.8 ± 26.4 -10.6 ± 15.7 -24.1 ± 72.1 -21.9 ± 19.7

Repetitive saliva swallowing test 

(times)
-0.25 ± 1.71 -0.25 ± 0.96 -0.14 ± 1.57 -0.14 ± 1.68

Oral diadochokinesis 

(times/sec)

/pa/ -0.02 ± 1.55 -0.64 ± 1.32 0.71 ± 0.93 0.94 ± 1.78
/ta/ 0.38 ± 0.89 -0.84 ± 0.92 * 0.89 ± 0.72 0.79 ± 0.76
/ka/ 0.50 ± 1.65 -0.50 ± 1.44 0.57 ± 1.06 0.60 ± 0.70

Unstimulated whole saliva flow rate 

(ml/min)
0.18 ± 0.35 0.27 ± 0.42 * 0.00 ± 0.05 -0.03 ± 0.25

Stimulated whole saliva flow rate 

(ml/min) 
0.02 ± 0.23 0.00 ± 0.56 0.00 ± 0.28 -0.25 ± 0.50

Salivary pH at rest -0.18 ± 0.34 -0.04 ± 0.31 0.03 ± 0.21 0.07 ± 0.37
*: P<0.05

Table 2  The variations of baseline and three month later, and baseline and one year later of the exercise commencement
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maintain and improve eating/swallowing functions.

 Swallowing exercises can be practiced at any 

location without requiring special equipment, and 

has been introduced in various care settings. Ooka, 

et al.3) reported that three-month implementation 

of the oral function improvement program led to 

clear improvement in people who had scored below 

3 for RSST at baseline, as well as improvement of 

oral diadochokinesis. Kaneko, et al.4) evaluated the 

effects of three-month functional oral care including 

breathing exercise, neck stretches and parotid gland 

massage and reported that significant improvements 

in RSST, cheek inflation and oral diadochokinesis 

were observed. Usunami, et al.5) conducted a 

longitudinal study (at 3, 6 and 9 months) and 

reported that decreases in tongue plaque and 

improvements in oral  diadochokinesis were 

observed over time. Sakayori, et al.6) also reported 

improvements in oral diadochokinesis.

 Our previous study found that three-

month swallowing exercises significantly improved 

oral diadochokinesis /ta/ and /ka/ and increased 

UWS7). The present study expanded the previous 

study, aiming to investigate the effects of the 

daily voluntary swallowing exercise in case it was 

continued for one year. Accordingly, the frequency of 

swallowing exercise was lower than that of previous 

study, with only one subject in continuation group 

continued the exercise on a daily basis. Therefore, 

statistically significant effects were not shown in 

most of the investigation items. However, the results 

indicated that UWS was increased as a result of one-

year continuous exercise. Maintenance of the amount 

of saliva is considered an important factor that 

influences not only subjective oral dryness but also 

food bolus formation and smooth swallowing.

Results also showed that oral diadochokinesis 

in continuation group decreased one year later. 

Mean frequencies of oral diadochokinesis in 

healthy adults are 6.3 times for /pa/, 6.2 times 

for /ta/, and 5.8 times for /ka/8), and most of the 

subjects in the present study exhibited frequencies 

below the average. Although the frequency of oral 

diadochokinesis in the subjects increased after three-

month swallowing exercises, the values decreased 

one year later of the exercise commencement. This 

may be because of decreased frequency of the 

exercise and advancing age of the subjects.

 Although care services for oral function 

improvement with the purpose of care prevention are 

gradually spreading, it has not been sufficient. This 

can be because elderly individuals are not fully aware 

of the necessity of oral function improvement and 

care providers are not able to specifically envision 

the effects. Promoting the efficacy of oral exercise, 

which can be voluntarily continued by elderly 

individuals without extensive effort, is necessary. 

Expanding the swallowing exercises may contribute 

to the promotion of care prevention.

Conclusions

This study indicated that the voluntary and 

continuous swallowing exercises for one year was 

effective for increasing unstimulated whole saliva 

flow rate and preventing the decreased salivary 

secretion in independent elderly.
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