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ABSTRACT
The smooth swallowing posture (neck forward flexion posture) and swallowing function training to correspond to the

aspiration are described in the medical literature. How to make neck forward flexion(NFF) posture and how to keep

NFF posture is the biggest unresolved problem of dining chair development for researchers and developers in

medicine and engineering. A dining chair designed to protect the elderly from aspiration and aspiration pneumonia

was developed in Japan. We thought that if the function effect of the dining chair was truly demonstrated, it would

be valuable information to all the elderly who have troubles in daily meal. We tried to verify the actual effect of the

functional structure of the dining chair with electromyograph. As a result of the verification, it was confirmed that

the meal with a new posture fixation system exhibited a smooth swallowing effect. The verification result of the

dining chair of the new method is nice information for all the elderly in the world who continue to decline

swallowing function.

 

INTRODUCTION

In Japan, the aspiration and the aspiration pneumonia of the
elderly continue to increase every year, and it becomes a big
social problem. The elderly person over 70 years old who is
hospitalized with the aspiration pneumonia which is one of the
three major causes of death is 20,000 people per day [1]. There
are many medical documents on eating posture and swallowing
training to prevent aspiration. The correct dietary posture is
defined in six items by [2]. But how to make an NFF posture,
and how to maintain an NFF posture is the biggest unresolved
problem in the development of dining chairs for ergonomics
researchers, rehabilitation researchers and manufacturers. A
dining chair has been developed in Japan that has cleared all six
items defined by Dr. Siebens.

The developed chair was a new system dining chair that keeps
the upright pelvic ischial tuberosity and posterior superior iliac
spine (PSIS) fixed on the seat and seat back to keep the NFF
posture. Also, this was dining chair with a function to support
the independence of the elderly which substitute of the eyes and
hands of caregiver to watch over the eating posture of the elderly
[3]. In order to start comparison and verification, we obtained a
new finding that the most efficient desk work posture(NFF
sitting posture) is a state where the angle 100 degrees chair back
seat and the two PSIS contact exquisitely [4]. We tried to verify
the functional structure of the world's first NFF posture
maintaining dining chair and its effects, which influence over to
the smooth swallowing of elderly people whose swallowing
function continues to decline. For the verification tests, we tried
a comparative verification test between a general dining chair
and a developed dining chair for smooth swallowing with an
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electromyograph as a method considered to be able to obtain
the most objective evaluation [5].

CASE REPORT

The verification test was aimed at the healthy elderly of 11 men
and 10 women over the age of 65 who are living independent
daily life without cerebrovascular disorder and dysphagia. The
verification test was conducted with a document and a verbal
explanation to all subjects, and a verification test after obtaining
a written signature.

This study has obtained the approval of the international
medical and Welfare University Ethics Review Committee
(approval number: 15-IFH-3).

Using the NFF posture holding function dining chair, and the
general dining chair, measured EMG of the swallowing muscle
during jelly swallowing (Figure 1).

Figure 1: The NFF posture holding function dining chair and general dining chair.

The examinations were conducted by two groups, one who
manipulates the electromyograph and the other who puts the
jelly in the oral cavity of the subject. The swallowing
measurement was performed after explaining that 5cc jelly was
swallowed without chewing. Measurement for verification was
swallowed three times each with two kinds of chairs and the
order of the measurements was random.

The anterior belly of digastric muscle of the suprahyoid muscles
surrounded by mental protuberance and mandible were
recorded EMG as a swallowing muscle [6]. Recording electrodes,
the Mets Inc. Blue Sensor as the electrode width 20 mm, was
affixed to the surface skin along the muscle fibers after
pretreatment with alcoholic cotton. The non-function electrodes
were affixed to the earlobe. The electromyograph was using the
EMG Master Km-mercury (manufactured by Mediarea Support
Company Union Co., Ltd.). The sampling frequency after full-
wave rectification at 1 kHz, was subjected to low-pass filter
processing (cutoff frequency 5 Hz). For the calculation of the
suprahyoid muscles activity duration during swallowing, the
point where the waveform became the average amplitude + 2SD
or more of the baseline was sustained between 50 ms muscle

activity starting point, the following point was calculated as
muscle activity end point (Figure 2).

Figure 2: Electromyogram waveform.

The statistical test was performed with a correspondence T-
Test.The statistical software used SPSS (Ver.19), and the risk rate
was significant with less than 5%.
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8 people were not able to analyze the waveform of the EMG,
and finally analyzed the results of 13 subjects (average age 72.23
± 6.01 years) of 10 male 3 women (Table 1).

Table 1: Measurement results of the subject.

Sl. no. Sex Age Height (cm) Body weight(kg)

Suprahyoid muscle group
activity time (sec) (average of
3 measurements)

Suprahyoid muscle group
activity time (sec) (average of 3
measurements)

NFF posture holding
Function chair General dining chair

1 Female 73 148 45 1.13 2.1

2 Female 71 153 52 0.33 0.56

3 Female 65 160 63 0.5 0.7

4 Male 73 168 53 0.38 1.31

5 Male 81 164 68 0.9 0.75

6 Male 77 167 60 1.125 0.5

7 Male 72 165 52 0.71 0.78

8 Male 81 156 65 1.45 1.6

9 Male 80 160 45 1.83 2.03

10 Male 67 168 63 1.45 1.81

11 Male 69 169 71 2.13 2.38

12 Male 65 181 59 1.98 2.71

13 Male 65 165 65 0.91 1.05

Average 72.23 163.38 58.53 1.14 1.43

Suprahyoid muscles activity duration showed a significant
difference in NFF posture holding function dining chair 1.13 ±
0.59 seconds, general dining chair 1.43 ± 0.77 seconds (P-
value=0.045<0.05) (Figure 3).

Figure 3: Suprahyoid muscles activity duration.

DISCUSSION

In order to keep the pelvis upright, the activity of the iliopsoas
muscle is essential, and the iliopsoas muscle has an action to
bend the hip joint. If to try to hold the NFF's sitting posture in a
general chair sitting position, the hip joint will bend further and
the sole will try to move away from the floor surface. In the case
of middle-aged and elderly people with declining trunk and
lower extremity muscles, sitting posture for eating falls into an
unstable situation. It is considered that the activity duration of
the suprahyoid muscles is extended because it was difficult to
maintain a desirable NFF eating posture in a general dining
chair. For the case of a new system dining chair that allows
stable holding of the desired NFF feeding posture by supporting
the upright pelvis at both the ischial tuberosity and both PSIS
sections. It is thought that the chair that stably holds the NFF
eating posture can realize shortening of the activity duration of
the suprahyoid muscles by not requiring excessive iliopsoas
muscles activity.
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NFF posture holding function dining chair was significantly
shorter than the general dining chair in the suprahyoid muscles
activity time [7]. Though eight subjects were unable to measure
and analyze due to the thick subcutaneous fat at the
measurement point, the swallowing test by the muscle
measurement may the most objective verification method that
was not influenced by the individual subjectivity of the tester
and the subject. From the measurement results by
electromyography, the NFF posture was a posture that enables
ideal smooth swallowing that satisfies the 6 items defined by Dr.
Siebens [8]. Also, from ergonomic viewpoint, NFF posture
fixation in the pelvic area of the new system reduces postural
collapse(forward slide suppression of ischial tuberosity) in the
eating movement, and facilitates phlegm expulsion for crisis
avoidance with the freely back-and-forth movement of upper
body(high postural holding ability and high crisis avoidance
ability) [9]. The NFF posture-holding chair with independence
support function is expected to provide safe and smooth
swallowing meals to elderly people, especially the solitary elderly,
and older couples who do not have families or caregivers to
monitor their eating posture. We will expect future verification
about the remarkable difference between the suprahyoid
muscles action potential duration and the posture holding
ability depending on the time history of the posture holding
function dining chair and the general dining chair. Since this
experiment was subjected of healthy subjects, it is necessary to
further verify whether those with cerebrovascular disorder,
dysphagia and dementia will lead to similar results.

CONCLUSION

NFF posture holding function dining chair was significantly
shorter than the general dining chair in the suprahyoid muscle
Grouper's activity time. From the results of the verification test,
stable NFF posture is kept in the state where ischial tuberosity
and PSIS of the upright pelvis are held in the chair seat face and
backrest. As a result of the measurement by electromyograph,
the diet at the NFF posture was re-demonstrated to be an eating
posture for difficult aspiration and smooth swallowing. The
measurement of the posture did not appear noticeable
difference in that it was performed immediately after the start of
the verification test.

Since this experiment was subjected to subjects of healthy
subjects, whether dysphagia patients such as cerebrovascular
disease becomes similar results, it is necessary to further verify.
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