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Abstract 1 

Aim: The present study examined the cervical, thoracic and lumbar spines, and shoulder girdle 2 

range of motion (ROM) of the dependent elderly to clarify the association with swallowing function, 3 

in order to confirm the usefulness of ROM training to maintain the elderly’s swallowing function. 4 

Methods: Thirty-seven (mean age: 86.8±6.2; male: 11; and female: 26) dependent elderly were 5 

studied. Their swallowing function levels were assessed using the Functional Oral Intake Scale 6 

(FOIS). The following ROM were measured 3 times to calculate the mean: the cervical spine 7 

(flexion, extension, rotation, and lateral bending); thoracic and lumbar spines (flexion, extension, 8 

rotation, and lateral bending); and shoulder girdle (flexion, extension, elevation, and depression). 9 

The subjects showing the FOIS score of 7 and those showing lower scores were classified into 10 

dysphagia (-) and (+) groups, respectively, to compare their ROM.  11 

Results: On comparison between the 2 groups, the dysphagia (+) group showed significantly 12 

limited cervical spine (flexion, extension, and lateral bending), thoracic and lumbar spines (flexion, 13 

extension, rotation, and lateral bending), and shoulder girdle (flexion, elevation, and depression) 14 

ROM. 15 

Conclusion:  16 

Although causal relationships were not clarified, the results of the present study revealed 17 

associations of some joint ROM with the swallowing function. This suggests the feasibility of 18 

preventing dysphagia among the dependent elderly by maintaining and enhancing the elasticity and 19 
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extensibility of their muscles through cervical, thoracic and lumbar spines, and shoulder girdle 1 

ROM training. 2 

 3 

Keywords: aging, dependent elderly, dysphagia, range of motion, swallowing function 4 

  5 
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Introduction 1 

 With an extended mean lifespan, aging has rapidly progressed in Japan, increasing its rate of 2 

aging to the highest in the world at present1. As the progression of aging has also increased the 3 

number of the dependent elderly, medical cost is rising annually. Under these circumstances, 4 

importance is given to the prevention of diseases in consideration of its effect to reduce this cost2, 5 

and various measures are being adopted. Dysphagia is prevalent among the dependent elderly, and 6 

its prevention is very important in terms of not only the QOL, but also nutritional intake and 7 

aspiration pneumonia prevention. Furthermore, regarding the posture as a factor associated with 8 

dysphagia, the dependent elderly frequently face difficulty in maintaining an appropriate head 9 

position, as well as postural impairment with trunk and shoulder tilts during meals, due to neck 10 

muscle rigidity and weakness. To the present, there have been a large number of reports on the 11 

posture and swallowing function. The neck angle when swallowing was reported to be associated 12 

with swallowing function3-6. Some reports also noted an association between a reclining position 13 

and swallowing function7-9.Some of those with difficulty in maintaining appropriate postures are 14 

also subject to range of motion (ROM) limitations. Yoshida et al.10 reported that the cervical spine 15 

ROM of patients with cerebrovascular diseases is associated with swallowing function, and a 16 

limited cervical spine ROM due to increased muscle tone impairs laryngeal movements. Haseda et 17 

al.11 noted associations of cervical spine ROM with the swallowing function in patients with 18 

cerebrovascular diseases, observing that decreases in the elasticity of the neck muscles, as well as 19 



4 

 

ROM limitations, impair laryngeal elevation. From a clinical viewpoint, thoracic and lumbar spines 1 

and shoulder girdle ROM limitations, in addition to those of the cervical spine ROM, are also likely 2 

to be associated with swallowing function. However, there have been no reports indicating an 3 

association between the thoracic and lumbar spines or shoulder girdle ROM and swallowing 4 

function. 5 

 Although reference values and means involving each joint as indices for ROM evaluation have 6 

been reported12-15, they have been obtained from Japanese subjects, and those involving the cervical, 7 

thoracic and lumbar spines, and shoulder girdle are only available as reference values16 defined by 8 

the Japanese Orthopedic Association and Japanese Association of Rehabilitation Medicine. These 9 

values are not based on the results of surveys examining the means of each age group or the 10 

dependent elderly, but they are used for reference, regardless of age. However, it should be noted 11 

that aging and decreases in the physical activity level lead to ROM limitations17, 18. 12 

 Considering such a situation, the present study examined the cervical, thoracic and lumbar 13 

spines, and shoulder girdle ROM of the dependent elderly to clarify the association with swallowing 14 

function, in order to confirm the usefulness of ROM training to maintain the elderly’s swallowing 15 

function. 16 

 17 

Methods 18 

1. Subjects 19 
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Thirty-seven (mean age: 86.8±6.2; male: 11; and female: 26) dependent elderly were included 1 

based on the following criteria: the absence of neck, trunk, and shoulder girdle activity limitations 2 

due to a disease or paralysis; ability to maintain a sitting position; and ability to appropriately 3 

understand and follow instructions necessary for assessment. To minimize the influence of 4 

occlusion, subjects were also limited to those without missing teeth or those with missing teeth but 5 

after treatment with prosthesis. 6 

 7 

2. Methods of assessment 8 

1) Profiles 9 

The care level and main disease were examined as basic information on the subjects. 10 

 11 

2) Swallowing function 12 

The subjects’ swallowing function was assessed using the Functional Oral Intake Scale (FOIS) 19, a 13 

scale to comprehensively and objectively examine various symptoms of dysphagia. Table 1 shows 14 

an FOIS-based classification. Furthermore, the appropriateness of the diet modifications was 15 

confirmed through evaluation during meals. 16 

 17 

3) ROM measurement 18 

Based on the Guidelines for Range of Motion Indication and Measurement16 established by the 19 
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Japanese Orthopedic Association and Japanese Association of Rehabilitation Medicine in 1995, 1 

ROM were measured using an international standard goniometer (S7025l; MINATO MEDICAL 2 

SCIENCE CO., LTD.): the cervical spine (flexion, extension, rotation, and lateral bending); thoracic 3 

and lumbar spines (flexion, extension, rotation, and lateral bending); and shoulder girdle (flexion, 4 

extension, elevation, and depression) (Table 2). Each range was measured 3 times to calculate the 5 

mean. 6 

 7 

3. Methods of analysis 8 

1)  The subjects were classified into 2 groups based on the FOIS score: those at level 7 9 

(dysphagia (-)) and those at level 6 or lower (dysphagia (+)), and their care level were 10 

compared. Mann-Whitney test was used for statistical analysis. 11 

 12 

2)  The ROM between the dysphagia (-) and (+) groups were compared. To obtain statistical 13 

data, Shapiro-Wilk test was initially conducted, and items not normally distributed were 14 

examined using Mann-Whitney U-test. For normally distributed items, Levene test was used, 15 

while unpaired t-test and Welch test were used for those showing and not showing equal 16 

variances, respectively. 17 

 18 

3)  In both the dysphagia (-) and dysphagia (+) groups, the ROM was compared according to the 19 
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care level for comparison.  1 

 2 

4)  In both the dysphagia (-) and dysphagia (+) groups, the ROM was compared according to the 3 

main disease for comparison. 4 

 5 

5)  The mean cervical, thoracic and lumbar spines, and shoulder girdle ROM of dysphagia (-) 6 

groups were compared with the reference values.  7 

 8 

In each test, the significance level was set at p<0.05. For statistical analysis, SPSS ver. 22 9 

(IBM Corporation) was used. 10 

 11 

4. Ethical considerations 12 

This study was conducted with the approval of the Ethics Committee of the Tokyo Dental 13 

College (approval number: 516). All subjects were provided with explanations of the details of the 14 

study to obtain their consent to cooperate. 15 

  16 
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Results 1 

 Their swallowing function levels based on the FOIS score were as follows: 7: 19; 6: 12; 5: 5; and 2 

4: 1. The dysphagia (-) and dysphagia (+) groups consisted of 19 (mean age: 87.4±6.3; male: 3; and 3 

female: 16) and 18 (86.2±6.4; 8; and 10), respectively. Table 3 shows their profiles. 4 

 5 

1. Comparison of the care level between the dysphagia (-) and (+) groups 6 

On comparison of the care level between the 2 groups, significant differences (p=0.006) were 7 

observed, as the dysphagia (+) group showed higher care levels (Table 3). 8 

 9 

2. Comparison of the ROM between the dysphagia (-) and (+) groups 10 

Table 4 shows the mean ROM of both groups. The dysphagia (+) group showed significantly 11 

limited cervical spine (flexion, extension, and lateral bending), thoracic and lumbar spines 12 

(flexion, extension, rotation, and lateral bending), and shoulder girdle (flexion, elevation, and 13 

depression) range of motion. 14 

 15 

3. Comparison of the ROM based on the care level in the dysphagia (-) and dysphagia (+) groups 16 

Table 5 shows the number and ROM of subjects with each care level in both groups. On 17 

comparison of the ROM among different care levels, no differences were observed in any group. 18 

 19 



9 

 

4. Comparison of the ROM based on the main disease in the dysphagia (-) and dysphagia (+) 1 

groups 2 

Table 6 shows the number and ROM of subjects with each care level in both groups. On 3 

comparison of the ROM among main disease, no differences were observed in any group. 4 

 5 

5. Mean ROM of the dependent elderly 6 

Table 7 shows the mean range of motion of Dysphagia (-) group. All of them were lower than 7 

the reference values. The cervical, thoracic and lumbar spines lateral bending ROM were 8 

particularly lower than the reference values, at 26.3±5.3 vs. 50° and 20.7±6.8 vs. 50°, 9 

respectively.  10 

  11 
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Discussion 1 

Swallowing function 2 

 The swallowing function levels of all subjects were 4 or higher, and severe dysfunction was not 3 

observed. As only those with the ability to maintain a sitting position were included in this study, 4 

the care level was generally low, and dysphagia is also likely to have been relatively mild. 5 

 6 

Comparison between Dysphagia (-) and Dysphagia(+) groups 7 

1. ROM 8 

 Decreases in the elasticity and extensibility of muscles involved in the movements of each 9 

joint lead to ROM limitations20. 10 

 On comparison of the cervical spine ROM, there were significant differences in flexion, 11 

extension, and lateral bending. Occipitalis muscles and the sternocleidomastoid are the main 12 

antagonistic muscles involved in flexion and lateral bending, respectively21. These muscles are used 13 

to maintain an appropriate head position during swallowing. Decreases in their elasticity and 14 

extensibility may result in an unstable head position during swallowing, negatively influencing 15 

normal swallowing movements, such as bolus transport and laryngeal movements. Hyoid muscles 16 

as the antagonistic muscles involved in extension are used for hyoid elevation21. When their 17 

elasticity and extensibility decrease, they are likely to impair laryngeal movements. Stambolis et 18 

al.22 reported the various influences of a slightly limited range of cervical spine flexion when 19 
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swallowing, such as changes with the point of initiation of the swallow response, a narrower 1 

esophageal opening, increased pharyngeal residues, and penetration, even in healthy and young 2 

individuals. Therefore, decreases in the elasticity and extensibility of occipitalis muscles possibly 3 

show a similar effect by interfering with flexion during swallowing. 4 

 Regarding rotation, Haseda et al.11 noted associations of cervical spine lateral bending and 5 

rotation with the swallowing function in patients with cerebrovascular diseases, observing that 6 

decreases in the elasticity of the sternocleidomastoid, scalenus, and splenius cervicis muscles, as 7 

well as ROM limitations, impair laryngeal elevation. In another study10, physical therapy, 8 

speech-language-hearing therapy, and dysphagia rehabilitation for patients with cerebrovascular 9 

diseases significantly improved their swallowing function during cervical spine extension and 10 

rotation, indicating that it may be possible to improve laryngeal movements by increasing the 11 

extensibility of anterior cervical muscles such as the sternocleidomastoid, and prevent dysphagia by 12 

preventing reduced muscle elasticity. On the other hand, in the present study, lateral bending was 13 

significantly limited, while there was no limitation of rotation. This may be explained by the 14 

subjects’ mild systemic conditions and dysphagia. 15 

 On comparison of the thoracic and lumbar spines ROM, significant differences were observed 16 

in flexion, extension, rotation and, lateral bending. However, muscles involved in thoracic and 17 

lumbar spines ROM movements do not directly influence swallowing movements. Therefore, a 18 

limited thoracic and lumbar spines ROM may have occurred as an age-related change, rather than a 19 
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factor with a direct and negative influence on the swallowing function, simultaneously with a 1 

decrease in the elasticity of neck muscles. 2 

 On comparison of shoulder girdle ROM, significant differences in flexion, elevation, and 3 

depression were observed. However, similarly to the case of the thoracic and lumbar spines, 4 

muscles involved in shoulder girdle movements do not directly influence swallowing movements. 5 

On the other hand, the omohyoid muscle is attached to the scapula, and part of the sternohyoid 6 

muscle is attached to the clavicle, moving in connection with the scapula21. Furthermore, according 7 

to Yoshida10, infrahyoid muscles are the antagonistic muscles involved in hyoid elevation, and 8 

positional relationships among bones to which they are attached negatively influence laryngeal 9 

elevation. In line with this, when the upward mobility of the scapula decreases, these muscles may 10 

pull the hyoid bone down during swallowing, consequently impairing hyoid elevation. This 11 

suggests that a limited shoulder girdle ROM is a factor associated with a decreased swallowing 12 

function. In fact, Ota23 also stated the following: “When the mobility of the scapula decreases, the 13 

omohyoid and sternohyoid muscles pull the hyoid bone down during contraction. This promotes 14 

laryngeal depression, consequently leading to insufficient laryngeal elevation when swallowing. 15 

However, neither Yoshida nor Ota examined the association between the shoulder girdle ROM and 16 

swallowing function. At this point, the shoulder girdle ROM limitation observed in the present 17 

study may have simply occurred as an age-related change, similarly to the case of the thoracic and 18 

lumbar spines. 19 
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 1 

2. Care level  2 

 In the dysphagia (+) compared with dysphagia (-) group, the care level was significantly higher. 3 

Table 5 does not show differences in the ROM among different care levels. However, when dividing 4 

dysphagia (+) group members’ care levels into 2 categories: relatively low: 1-2; and high: 3-5, the 5 

ROM tended to be lower in the latter. Thus, such a variation in the care level may associate with the 6 

significant difference in the ROM between the 2 groups. 7 

 8 

3. Main disease  9 

On comparison of the ROM based on the main disease, no clear tendencies were observed, as there 10 

were no significant differences among such diseases in the dysphagia (-) or dysphagia (+) group. 11 

However, it is likely that the type and severity of disease negatively influence the ROM. The 12 

absence of such differences may have been due to the inclusion criteria that did not cover the type 13 

and severity of the main disease. 14 

 15 

 16 

Comparison of the ROM between reference value and the dysphagia (-) group  17 

 The setting of reference values is not age-based. Such values have been obtained from healthy 18 

and young individuals without considering the influence of age. In the dysphagia (-) group, the 19 
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ROM was lower than the reference value for all items. The cervical, thoracic and lumbar spines 1 

lateral bending ROM were particularly lower, and associated factors may have included the 2 

influence of aging and decreases in the physical activity level. Therefore, it may be necessary to 3 

conduct further studies, involving the healthy elderly, and compare their values with those of the 4 

dependent elderly. 5 

 6 

 Although causal relationships were not clarified, the results of the present study revealed 7 

associations of some joint ROM with the swallowing function. This suggests the feasibility of 8 

preventing dysphagia among the dependent elderly by maintaining and enhancing the elasticity and 9 

extensibility of their muscles through cervical, thoracic and lumbar spines, and shoulder girdle 10 

ROM training. As future perspectives, further studies will be conducted to examine the healthy 11 

elderly’s ROM, and set appropriate reference values, while providing ROM training for such 12 

individuals and the dependent elderly without dysphagia to clarify its effects in terms of dysphagia 13 

prevention. 14 

 15 

Conclusion 16 

In this study, the cervical, thoracic and lumbar spines, and shoulder girdle ROM of the dependent 17 

elderly were measured, and those with and without dysphagia were compared. The results revealed 18 

associations of these ROM with the swallowing function. This suggests the feasibility of preventing 19 



15 

 

dysphagia among the dependent elderly by cervical, thoracic and lumbar spines, and shoulder girdle 1 

ROM training. 2 

 3 
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Table 1: Functional oral intake scale (FOIS) 19 

 

A scale to evaluate the severity of dysphagia based on the status of oral dietary intake. 

  

Level 1 Nothing by mouth.

Level 2 Tube dependent with minimal attempts of food or liquid.

Level 3 Tube dependent with consistent oral intake of food or liquid.

Level 4 Total oral diet of a single consistency.

Level 5 Total oral diet with multiple consistencies,

  but requiring special preparation or compensations.

Level 6 Total oral diet with multiple consistencies 

  without special preparation, but with specific food limitations.

Level 7 Total oral diet with no restrictions.
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Table 2: Cervical, thoracic and lumbar spines, and shoulder girdle ROM measurement16 

 

Sections related to the Cervical, thoracic and lumbar spines, and shoulder girdle are extracted 

from the Guidelines for Range of Motion Indication and Measurement16, and provisionally 

translated into English by the author. ROM, range of motion. 

Region Direction of movement Reference value Basic axis Measurement axis Reference drawing

flexion 20°

Line connecting the vertex

and acromion

Vertical line arising from

the midpoint of Jacoby’s line

Line connecting both acromions

Shoulder

Girdle

lateral bending 50°
Line connecting the spinous

processes of T1 and L5

elevation 20°

depression 10°

extension 20°

Line connecting both acromions
Line connecting the acromion

and upper edge of the sternum

Line connecting the spinous

processes of T1 and L5

extension 30°

rotation 40°
Line connecting both

posterior superior iliac spines
Line connecting both acromions

Cervical

spine

Thoracic

and lumbar

spines

flexion 45°

Posterior surface of the sacrum

lateral bending 50°
Line connecting the spinous

processes of C7 and S1

60°

50°

rotation 60°

flexion

extension

Vertical line running through

the acromion toward the floor

Line connecting

the earhole and vertex

Vertical line to the line

connecting both acromions

Line connecting the bridge

of the nose and

external occipital protuberance

Line connecting the vertex and

the spinous process of C7

flexion

flexion

flexion

extension

extension

extension

elevation

depression
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Table 3: Subject profiles 

  

The subjects were classified into 2 groups based on the FOIS score: those at level 7 (dysphagia 

(-)) and those at level 6 or lower (dysphagia (+)), and their mean age, sex, care level, main disease 

were compared. Care level was statistically examined. **; p<.01 

  

n=37

dysphagia (-) dysphagia (+)

age 87.4±6.3 86.2±6.4

M 3 8

F 16 10

  Care Level 1 10 3

  Care Level 2 7 5

  Care Level 3 0 5

  Care Level 4 2 3

  Care Level 5 0 2

  Dementia 6 4

  Cerebrovascular disease 3 5

  Neuromuscular disease 0 4

  Cardiovascular disease 3 1

  Cancer 2 0

  Osteoporosis 2 0

  Others 3 4

Care level
＊＊

sex

main disease
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Table 4: Comparison of the ROM between the dysphagia (-) and (+) groups 

 

 The subjects were classified into 2 groups based on the FOIS score: those at level 7 (dysphagia 

(-)) and those at level 6 or lower (dysphagia (+)), and their ROM were statistically examined. ROM, 

range of motion. *; p<.05, **; p<.01 

  

n=37

dysphagia(-) dysphagia(+)

flexion 47.0± 5.6 41.5± 7.2 .013
＊

extension 47.0± 9.6 37.2±10.3 .005
＊＊

rotation 47.1±10.9 41.6± 9.3 .060

lateral bending 26.3± 5.3 19.3± 6.1 .001
＊＊

flexion 32.6± 5.3 29.0± 4.9 .035
＊

extension 18.0± 4.5 14.6± 3.7 .018
＊

rotation 29.3± 7.7 21.2± 6.1 .001
＊＊

lateral bending 20.7± 6.8 14.3± 3.9 .001
＊＊

flexion 13.3± 3.4 10.4± 3.5 .016
＊

extension 12.9± 2.8 10.4± 3.5 .051

elevation 15.0± 3.6 12.1± 3.7 .019
＊

depression   6.7± 1.4   5.5± 1.5 .027
＊

ROM (°)
p-value

Cervical

spine

Thoracic

and lumbar

spines

Shoulder

Girdle
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Table 5: Comparison of the ROM based on the care level in the dysphagia (-) and dysphagia 

(+) groups

 

The subjects were classified into 2 groups based on the FOIS score: those at level 7 (dysphagia (-)) 

and those at level 6 or lower (dysphagia (+)), and their ROM were compared according to the care 

level for comparison. ROM, range of motion. 

  

n=37

Care Level 1 Care Level 2 Care Level 3 Care Level 4 Care Level 5

n 10 7 0 2 0

flexion 46.8±  4.8 45.8± 6.6 - 52.8±  3.1 -

extension 50.7±10.1 41.0± 7.5 - 50.0±  0.9 -

rotation 48.7±12.9 42.3± 7.1 - 56.3±  2.1 -

lateral bending 27.0± 5.7 24.2± 4.9 - 30.4±  2.0 -

flexion 35.1± 5.5 29.7± 4.2 - 31.0±  0.9 -

dysphagia (-) extension 17.1± 4.6 18.2± 4.6 - 21.8±  1.6 -

rotation 29.8± 6.3 27.5± 8.7 - 32.7±14.6 -

lateral bending 20.7± 6.0 19.4± 8.6 - 25.0±  3.5 -

flexion 13.7± 2.9 13.7± 4.1 -   9.9±  3.4 -

extension 14.6± 2.4 10.7± 1.8 - 12.3±  1.2 -

elevation 15.7± 3.5 14.0± 3.5 - 15.6±  6.2 -

depression   7.2± 1.7   6.0± 1.1 -   6.4±  0.4 -

n 3 5 5 3 2

flexion 41.9± 3.4 43.3±10.0 40.3±  5.6 44.7± 5.8 34.2±10.6

extension 36.7± 5.0 41.0±12.9 37.7±12.3 37.0± 4.2 27.5±13.4

rotation 38.8± 4.5 44.3±11.4 43.9±12.1 34.6± 0.8 43.8± 9.4

lateral bending 16.9± 4.5 18.1±  8.4 23.3±  6.6 18.1± 0.5 17.9± 4.1

flexion 27.0± 3.5 30.6±  2.0 28.1±  8.7 29.3± 3.2 29.5± 3.5

dysphagia (+) extension 14.3± 5.6 16.6±  3.0 14.1±  4.4 12.2± 2.5 15.0± 1.4

rotation 23.2± 6.7 24.2±  7.2 19.9±  5.4 17.1± 1.4 19.8± 9.7

lateral bending 15.4± 5.2 13.7±  4.3 16.4±  3.3 12.6± 3.1 11.4± 3.7

flexion   9.4± 2.8 14.5±  3.3   9.2±  1.8   8.8± 2.3   7.3± 2.5

extension 11.2± 0.8 12.3±  1.7 12.1±  1.6 11.0± 1.1   7.0± 4.4

elevation 10.3± 4.3 13.6±  2.7 11.7±  3.6   9.8± 3.4 15.2± 6.4

depression   4.9± 1.4   5.5±  1.4   5.9±  1.3   5.2± 0.9   6.2± 4.2

Long term care level

ROM(°)
Thoracic and

lumbar  spines

Shoulder Girdle

Cervical spine

ROM(°)
Thoracic and

lumbar  spines

Shoulder Girdle

Cervical spine
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Table 6: Comparison of the ROM based on the main disease in the dysphagia (-) and 

dysphagia (+) groups 

 

The subjects were classified into 2 groups based on the FOIS score: those at level 7 (dysphagia 

(-)) and those at level 6 or lower (dysphagia (+)), and their ROM were compared according to the 

main disease for comparison. ROM, range of motion. 

  

n=37

n 6 3 0 3 2 2 3

flexion 46.9± 7.0 43.6±  4.5 - 50.1±  4.2 54.0±  1.4 42.2±  1.2 46.3±  3.4

extension 42.0± 5.8 51.9±22.1 - 48.5±  2.3 54.7±  5.7 49.2±  3.1 44.3±  7.1

rotation 47.2± 9.1 47.7±12.6 - 35.0±17.0 56.3±  2.1 48.1±  9.5 51.8±  6.3

lateral bending 24.5± 3.1 27.3±  9.4 - 23.0±  5.1 31.2±  0.9 26.6±  7.2 28.8±  5 .3

flexion 28.9± 3.6 35.9±  5.5 - 32.1±  3.3 37.3±  9.9 31.0±  0.5 35.4±  5.7

dysphagia (-) extension 16.3± 4.2 22.3±  1.5 - 14.8±  1.7 20.7±  3.3 17.0±  0.9 19.2±  7.9

rotation 31.7± 6.9 29.0±14.8 - 25.6±  7.6 30.4±11.4 28.4±  2.5 28.1±  5.6

lateral bending 20.0± 9.5 23.1±  5.5 - 17.8±  6.4 24.5±  2.8 19.7±  5.2 20.5±  7.9

flexion 13.0± 4.0 17.2±  2.9 - 10.8±  1.9 12.0±  6.4 14.0±  0.2 12.8±  0.3

extension 10.9± 1.9 14.0±  5.0 - 12.6±  0.6 13.4±  0.4 14.9±  3.7 14.6±  2.3

elevation 14.6± 3.6 16.4±  5.6 - 14.6±  3.8 14.0±  4.0 18.2± 1.4 13.6±  3.7

depression   6.1± 1.1   7.2±  1.9 -   6.3±  1.1   8.3±  2.2   7.2±  1.6   6.3±  1.5

n 4 5 4 1 0 0 4

flexion 43.5± 4.2 41.5±  6.5 38.1±  8.3 38.0 - - 43.7±  1.1

extension 37.8± 4.7 40.1±  5.5 32.2±13.8 33.0 - - 39.0±16.9

rotation 37.8± 4.1 43.3±  6.8 42.5±11.6 33.7 - - 44.3±15.0

lateral bending 17.0± 3.7 21.3±  5.4 16.0±  7.4 18.3 - - 22.8±  7.6

flexion 26.8± 2.8 29.9±  5.3 31.3±  2.9 29.0 - - 27.6±  8.0

dysphagia (+) extension 14.5± 4.6 12.8±  3.2 17.1±  1.7 10.0 - - 15.8±  4.1

rotation 21.9± 6.0 18.7±  4.7 20.5±  5.8 15.5 - - 25.6±  7.9

lateral bending 14.8± 4.4 15.0±  3.5 11.6±  2.2 9.5 - - 16.9±  4.1

flexion   9.2± 2.3   9.4±  1.1 11.6±  5.0 6.7 - - 12.7±  4.5

extension 10.9± 0.8 11.5±  1.0 10.9±  5.0 10.5 - - 11.8±  1.5

elevation 11.0± 3.8 11.5±  1.4 13.3±  4.4 6.3 - - 14.0±  4.8

depression   4.9± 1.2   6.1±  2.1   4.9±  1.4 4.7 - -   6.3±  1.3

ROM(°)

ROM(°)

main disease

Shoulder Girdle

Dementia Others
Neuromuscular

disease

Cardiovascular

disease

Thoracic and

lumbar  spines

Cancer Osteoporosis
Cerebrovascular

disease

Thoracic and

lumbar  spines

Shoulder Girdle

Cervical spine

Cervical spine
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Table 7: Comparison of the ROM between reference value and the dysphagia (-) group 

 

Comparison of the ROM between reference value and mean of the dependent elderly without 

dysphagia. ROM, range of motion.  

 

 

 

n=19

Reference value (°) ROM (°)

flexion 60 47.0± 5.6

extension 50 47.0± 9.6

rotation 60 47.1±10.9

lateral bending 50 26.3± 5.3

flexion 45 32.6± 5.3

extension 30 18.0± 4.5

rotation 40 29.3± 7.7

lateral bending 50 20.7± 6.8

flexion 20 13.3± 3.4

Shoulder extension 20 12.9± 2.8

 Girdle elevation 20 15.0± 3.6

depression 10   6.7± 1.4

Thoracic and

lumbar

spines

Cervical

spine


