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Thesis 

To prevent habitual oral breathing of infants while sleeping at night via enhancing lip 

closing strength as the study objective. In order to improve the condition of infants 

who frequently have their mouths open while sleeping at night, Tsugumi was 

installed onto the baby bottles in carrying out training of the orbicularis oris muscle 

during a 14-day period. The results are as follows: 

 

1. The mouths of all participating infants closed naturally. 

2. All types of sleeping position before use such as: sleeping on stomach, sleeping 

sideways, sleeping with head sideways or lying on back to sleep. Sleeping position 

changed to lying on back to sleep or sleeping with head sideways after use. 

 

ⅠForeword 

The number of reports on problems caused by oral breathing is increasing. From a 

dental aspect, there is a bad effect on tooth decay, periodontal disease, dentition, 

oral function and so on. By means of the development of medical treatment 

regarding all kinds of problems caused by oral breathing, the carrying out of 

treatments from all aspects have been attempted. However, there is not much in 

describing oral breathing treatment during infancy. 

 

The authors gave infants who have habitual oral breathing during infancy a specially 

designed oral breathing prevention device, Tsugumi to use in carrying out training of 

the orbicularis oris muscle for 14 days. Furthermore, this is an observation report 

aimed at the condition of drinking water, the condition of lip closing while sleeping at 

night and the change in sleeping position. 

 

ⅡSurvey Subject and Method 

1. Survey Subject 

19 infants do not have nasal problems and infants who frequently have their 

mouths open while sleeping at night (male infants: 11, female infants: 8, average 

age: 6.6 months). Breast-feeding condition: only 7 infants drink breast milk, only 4 

infants drink milk powder, 8 infants drink a combination of both (Figure 1). All 19 

infants have not yet stopped drinking milk. 
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Figure 1 

 

 

2. Method 

14 days of having installed Tsugumi onto the baby bottles for the infants to drink 

water (Figure 2). If the mothers could please record the condition of drinking 

water every day and the changes in the sleeping state of the infants. The 

following are the items that are to be recorded: 

 

Figure 2 

 Tsugumi 

 

 

 

 

  Baby bottle lid’s pacifier 

 

   Baby bottle after installation of Tsugumi 
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1) Usage 

(1) Frequency of use 

Frequency of use, 1-4 times a day. 

(2) Record the amount of water intake and time spent 

Use the amount of water intake and time spent from the frequency of using 

Tsugumi in a day to calculate the average time spent on drinking 100cc of water 

in a day. 

2) Observation of contents 

(1) Lip closing condition while sleeping at night 

The dividing of lip closing condition while sleeping at night into: mouth is 

open at all times, mouth is closed at all times, neither. 

(2) Sleeping position at night 

Sleeping position is divided into 4 types: sleeping on stomach, sleeping 

sideways, sleeping with head sideways and lying on back to sleep. Sleeping 

with head sideways means lying on back to sleep but face is to the side. 

 

Before the use of Tsugumi is known as Tsugumi and known as after use after 

14 days of use. 

 

Ⅲ Result 

1) Usage 

Figure 3 shows the average value of time spent on drinking 100cc of water 

every day before and after use. 

(1) Frequency of use 

There is no obvious difference in the frequency of use and the length of 

time it takes to drink water. 

(2) Time spent drinking 

When first starting to use Tsugumi, the drinking time of all infants are 

longer compared to before use, became faster after 3 days and drinking 

time was shorter after 6 days compared to before use. 

2) Observation of contents 

(1) Before use, the mouths of all infants were open while sleeping at night. 

Having started to use Tsugumi for an average of 12 days, the mouths of all 

infants closed after 14 days (Figure 4). 

(2) Sleeping position at night 

All types of sleeping position before use such as: sleeping on stomach, 

sleeping sideways, sleeping with head sideways or lying on back to sleep. 

Sleeping position changed to lying on back to sleep or sleeping with head 

sideways after use. 
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Ⅳ Study 

The authors focus on the function of the orbicularis oris muscle aimed at adults and 

children who have oral dysfunction for them to use an oral function treatment device, 

Patakara. It trains the orbicularis oris muscle to enhance the effect of lip closing 

strength. Sleeping with the mouth closed can also promote nasal breathing while 

sleeping. From the view of preventing oral breathing in using Tsugumi (which has the 

same effect as Patakara) to carry out a 14 day training of the orbicularis oris muscle 

to observe the condition of drinking water, the condition of lip closing of infants 

while sleeping at night and the change in sleeping position. 

 

1) Regarding baby bottle’s pacifier 

In regards to baby bottle’s pacifier, each industry put in much effort in order to 

more realistically reproduce breast-feeding movement (tongue peristalsis, and 

exercise of the upper and lower lips will squeeze and absorb the milk). This time, 

the authors focused on the co-ordination of motor function of the tongue and 

lips. The pacifier used by infants when drinking water requires them to use their 

lips to squeeze the bottom of the pacifier to be able to drink water. 

2) Regarding change on time spent on drinking water 

The time required for drinking water varies due to the infant’s age and growth 

condition. In order to make easier comparison, the time required for water intake 

of 100cc was used for observation. Regardless of the infant’s breast-feeding 

condition before use, the time spent on drinking water by the infants at the 

beginning is longer compared to before use. This situation is due to the use of 

pacifiers. When infants drink water, they need to use their lips to squeeze the 

bottom of the pacifier to be able to drink water but they are not used to this new 

movement. 

After the 6th day, the time spent on drinking water was shorter compared to 

before use. Apart from having adapted to the new function of the pacifier, it also 

indicates that the lip closing strength and other milk-drinking related muscle 

strength increased. 

3) Regarding lip closing condition during sleep at night and sleeping position 

The mouths of all infants were open while sleeping at night before use. After 

having used Tsugumi for an average of 12 days, all infants slept with their mouths 

closed on the 14th day. This result is due to the increase in the related muscle 

strength used when lip closing, can sleep with mouth closed while sleeping at 

night and nasal breathe after having used Tsugumi. 

 

Having participated in the experiment this time, the infants had all types of 

sleeping positions before use. Japan now recommends that infants should sleep 
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lying on their backs (1.5.16~18). The survey respondents this time, the mothers, 

replied that although they allow their children to sleep lying on their backs, they 

will change to sleeping sideways or only sleep with their head sideways after they 

have fallen asleep , or because the infants find it hard to sleep so they allow them 

to sleep on their stomachs. After having used Tsugumi, all of the children changed 

to lying on their backs to sleep or only sleep with their head sideways. 

 

The condition of infants sleeping with their mouths open while sleeping at 

night and apart from removing nasal disease, the main reason is due to 

hypoplasia of the dominant lip closing muscle tissue, which causes them not 

being able to close their mouths when lying on their backs to sleep. This type of 

condition causes the tongue to easily sink and block the respiratory tract, 

wherein the flow of breathing will be less smooth. The pressure from not being 

able to inhale sufficient oxygen when lying on their backs to sleep causes infants 

not being able to enter deep sleep. In order to solve this problem, the body’s 

starting of its self-protection measures allow for the sleeping position to change 

to lying on the back to sleep or sleeping on the stomach. 

 

It was originally guessed that there would be significant differences in the growth 

muscle of infants who have their mouths open while sleeping at night. The 

infants who participated in the experiment could sleep with their mouths closed 

after 2 weeks the longest, which proves that the difference in the growth of the 

orbicularis oris muscle is smaller than imagined. Aiming at the above problems, 

we believe that in the experiment next time, lip strength measuring device 

should be used to find out the average value of an infant’s lip closing strength, 

and measure the lip closing strength of infants with their mouths open while 

sleeping and with their mouths closed while sleeping. 

 

Ⅴ Result 

To train the orbicularis oris muscle of infants who have their mouths open while 

sleeping for 14 days via the use of Tsugumi. The results are as follows: 

1. The mouths of all participating infants closed tightly while sleeping at night. 

2. Sleeping position before use was sometimes: lying on back to sleep, or 

sleeping sideways, or changing sleeping position of lying on back to sleep. 

Sleeping position changed to lying on back to sleep or sleeping with head 

sideways after use. 
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