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ABSTRACT 

Parents, particularly mothers, of children with disabilities often experience mental 
stress. Various interventions have been used to reduce stress and increase support. As 
regular physical activity/exercise is beneficial for various health conditions, it could 
reduce stress in mothers. The purpose of this study was to clarify the physical health 
status of mothers of children with hearing loss. Participants were 10 mothers of children 
with hearing loss (mean age: mothers: 36.7 ± 3.3 years). Participants’ muscle strength, 
muscle endurance, flexibility, agility, and exercise tolerance were tested. Step counts 
were recorded using a triaxial accelerometer and amount of activity time was measured 
using metabolic equivalents (METs). Time spent on moderate-to-vigorous physical 
activity (MVPA) ≥3.0 METs per day was assessed. Standing posture was determined 
using a photographic lateral view and classified according to Kendall’s posture types. 
Participants’ performance was compared with the national average for similar-aged 
women. There was no significant difference in muscle strength, muscle endurance, 
flexibility, and exercise tolerance. However, participants’ agility (p = 0.013) and number 
of daily steps (4,913 ± 1,414; p = 0.006) were significantly lower. MVPA time was 49.6 ± 
22.8 minutes per day, 44.9 minutes of which were MVPA ≥3.0 METs. Some mothers 
exhibited a kyphotic posture, and most complained of shoulder stiffness and low back 
pain. The physical fitness of mothers of children with hearing loss was the same as the 
national average. Mothers should maintain their physical health by participating in 
more vigorous daily physical activity and increasing their awareness of posture. 
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Ⅰ. Introduction 

Parents bringing up children with disabilities, particularly mothers as the main child 

caretakers, experience substantial mental stress, including self-reproach and anxiety. 

Various interventions and sources of support have been developed for such mothers 

(Dykens, Fisher, Taylor et al., 2014; Carlson & Miller, 2017). 

Mothers of children with hearing loss (HL) often experience mental stress. Jean, 

Mazlan, Ahmad et al.(2018) identified the following resources that can moderate parental 

stress: the child’s progress, mother’s characteristics, professional support (from 

audiologists, speech therapists, occupational therapists, and pediatricians with expert 

knowledge about, for example, HL prognosis), and social support from family and online 

support groups. The impact of hearing disorders on development of communication skills 

can be minimized by early detection and intervention (American Academy of Pediatrics, 

Joint Committee on Infant Hearing, 2007). Currently, screening for hearing loss begins in 

the neonatal period and if the diagnosis of a hearing problem is confirmed, intervention 

starts by 6 months of age at the latest. However, treatment in a medical institution is 

insufficient; a child with HL also requires a home program designed and supervised by a 

speech-language-hearing (SLH) therapist to develop his/her communication ability. The 

parents of a child with HL carry out tasks at home under the SLH therapist’s instruction 

that fit their child’s current speech/language ability (Yokogawa, Notoya & Madokoro, 

2017). Although such parental activities help to develop the child’s communication skills, 

they impose an extra burden on parents compared with regular childcare. 

Parents must also accompany their child to hospital consultations/treatments. Most 

mothers transport their child by car (Yokogawa, Notoya & Madokoro, 2017). Frequent 

use of a car may lead to a reduction in physical activity (PA). There is evidence of an 

inverse relationship between regular PA/exercise and health problems such as 

cardiovascular disease, stroke, diabetes mellitus, breast cancer, and depression 

(American College of Sports Medicine, 2018). There is a need to investigate the physical 

health of mothers of children with HL. In addition to the resources advocated by Jean, 

Mazlan, Ahmad et al. (2018), PA may help to reduce stress in such mothers. There is little 

research on physical health in mothers of children with disabilities (Raina, O’Donnell, 

Rosenbaum et al., 2005; Muammer, Demi̇rbaş, Muammer et al., 2013). The purpose of 

this study was to clarify the physical health status of mothers of children with HL. It was 

hoped that the findings would encourage discussions of family support for parents of 

children with HL, particularly mothers. 
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Ⅱ. Methods 

This was a cross-sectional study of mothers of children with hearing loss. The study 

was conducted at Kanazawa University between November 2016 and December 2016. 

1. Participants

Participants were 10 mothers. The mean age was 36.7 ± [standard deviation] 3.3 years

(range, 32–42 years), mean height was 158.6 ± 5.5 cm, mean body weight was 49.6 ± 7.8 

kg, and mean body-mass index was 19.8 ± 3.6 kg/m2. The sample size was determined as 

all mothers of children regularly attending the Department of Otorhinolaryngology, 

Kanazawa University hospital, Japan, who met the following criteria: a) their children 

were aged 2–6 years old, b) their children did not have multiple disorders such as 

additional intellectual disability, developmental disability, or autism spectrum disorder, 

c) they resided in Ishikawa Prefecture (where the hospital was located). The degree of HL

(American Speech-Language- Hearing Association: Degree of Hearing Loss, 1981) of the

10 children was as follows: one moderate, one moderately severe, three severe, and five

profound. Five of the children wore hearing aids and the other five had cochlear implants.

Mothers were asked to provide approximately 2 hours a day to prepare for and carry out

the home program for the children’s speech/language development. They received a

40–60-minute professional consultation twice a month, where advice was given about

speech/language and the home program. All children were brought by car to the hospital

(a 1–3-hour round trip). The Kanazawa University Medical Ethics Committee approved

the study (approval No.698). This study was conducted in accordance with the ethical

principles of the Helsinki Declaration of 1975, as revised in 2000. Written informed

consent was obtained from all participants.

2. Physical function

Testing of participants’ physical fitness was based on the fitness test recommended by

the Japanese Ministry of Education, Culture, Sports, Science and Technology (1999) and 

the exercise guidelines recommended by the Ministry of Health, Labour and Welfare 

(2006). Physical function characteristics tested were muscle strength (handgrip), muscle 

endurance (sit-ups), flexibility (sit & reach), agility (side-stepping), and exercise 

tolerance (3-minute walk). 

Handgrip strength was assessed using a Smedley-type handheld dynamometer 

(GRIP-A; Takei, Niigata, Japan). With the participant standing, alternate measurements 

were taken twice for both hands. The higher value was selected for each hand and 

averaged for the analysis. 

For the sit-up test, the participant was in a supine position with both arms crossed in 

front of the chest and knees flexed at a right angle and fixed by the examiner. She was 

then asked to raise her head, shoulders, and upper trunk until the elbows touched the 

thighs, and then return to the floor quickly. The number of sit-ups in 30 seconds in a 
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single trial was recorded. 

For the sit & reach test, two cardboard boxes (each with a width of approximately 22 

cm, height of approximately 25 cm, and length of approximately 31 cm) were placed 

approximately 35-40 cm apart. A sheet of cardboard was fixed on top of them. The 

participant was asked to take off her shoes and sit on the floor with her legs stretched out 

to the front, keeping her head, back, and hips against the wall. The cardboard apparatus 

was placed over her lower legs and a scale was placed on the floor alongside the 

apparatus. She was instructed to straighten her elbows and place both hands with the 

crease of the palm on the nearside edge of the top of the apparatus. She was then 

instructed to reach forward, slowly pushing the apparatus as far away as possible 

without jerking. The distance the apparatus moved was measured. The higher score of 

two trials was recorded. 

For the side-stepping test, the participant stood astride a center line, stepped 100 cm 

sideways and touched the line or went over it with the closest foot, then stepped back to 

the center. This was repeated on the other side. She tried to complete as many steps as 

possible in a 20-second period and was given one point whenever she passed each line, 

including returning to the center line. The test was performed twice and the higher score 

of the two tests was recorded. 

To assess cardiopulmonary fitness, the 3-minute walking test (Cao, Miyatake, Aoyama 

et al., 2013) was carried out using a 20-metre flat surface in an unobstructed hallway. 

The participant was asked to walk to the marker, turn around, walk back to the starting 

line, and repeat this for a 3-minute period at her own pace. This procedure was rated by 

participants as “somewhat hard” (corresponding to Grade 13) on the Rated Perceived 

Exertion scale (Borg, 1998). At the end of the test, the total number of repetitions for the 

3-minute walking distance (3 MWD) was recorded. The maximal oxygen uptake was

calculated using the following estimated formula from Cao, Miyatake, Aoyama et al.

(2013): [VO2max = 29.578 + 5.284 × Sex (0 = women, 1 = men) − 0.237 × Age − 0.564 ×

BMI + 0.070 × 3 MWD].

3. Physical activity

Following testing for physical status, the participant was asked to wear a triaxial

accelerometer (Active style Pro HJA-750C; Omron Healthcare, Kyoto, Japan; 40 × 50 × 

12 mm and 23 g including batteries) (Oshima, Kawaguchi, Tanaka et al., 2010; 

Ohkawara, Oshima, Hikihara et al., 2011; Tanaka, Fujiwara, Sakurai et al., 2013) on her 

waist at all times for 1 week (except during dressing and bathing) to monitor her PA. The 

accelometry data were uploaded 7 days later to a personal computer, from which the 

examiner retrieved the daily step counts and time spent on PA in metabolic equivalents 

(METs). METs determined by accelometry strongly correlate with METs measured using 

indirect calorimetry (Oshima, Kawaguchi, Tanaka et al., 2010). The “non-wearing time” 

shown on the accelometer indicated that no acceleration signal had been recorded for 

more than 20 consecutive minutes (Tanaka, Fujiwara, Sakurai et al., 2013; Mâsse, 
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Fuemmeler, Anderson et al., 2005). If the acceleration signal was more than 10 hours in a 

day, the data for that particular day were considered valid for analysis (Troiano, Berrigan, 

Dodd et al., 2008). The average daily step counts for the participant were also calculated 

from the data. The average time spent in PA was classified according to eight levels of 

exercise intensity: 1.0-1.9 METs, 2.0-2.9 METs, 3.0-3.9 METs, 4.0-4.9 METs, 5.0-5.9 

METs, 6.0-6.9 METs, 7.0-7.9 METs, and over 8.0 METs; and determined by the 60-second 

epoch length for each MET18). PA with a moderate intensity or greater (≥3 METs) is 

defined as moderate-to-vigorous PA or MVPA (Tanaka, Fujiwara, Sakurai et al., 2013; 

Adachi, Kono, Iwatsu et al., 2018; Ainsworth, Haskell, Herrmann et al., 2011). MVPA is 

effective in reducing the risks of cardiovascular disease and all-cause mortality (Bucksch, 

2005; Tanasescu, Leitzmann, Rimm wt al., 2002). In this study, the time spent on PA of 

≥3.0 METs per day as measured by the triaxial accelometer was defined as MVPA time, 

and its average during the trial period was calculated for each individual. 

4. Assessment of posture

A right and left lateral view of the participant’s standing posture was bilaterally

photographed using a digital camera (DSC-WX50; Sony, Tokyo, Japan). Drawing a 

vertical line through the right lateral view, posture was classified according to Kendall’s 

posture types: ideal alignment, kyphosis-lordosis, flat-back, or sway-back (Kendall, 

McCreary & Provance, 1993). Participants were also asked if they had stiffness in their 

neck or shoulders and/or low back pain. Posture was assessed for nine participants; one 

participant missed the postural assessment, though she underwent all other assessment 

procedures. 

5. Statistical analysis

All values are presented as mean ± standard deviation. For grip strength, sit-ups, sit &

reach, and side-stepping, the one-sample t-test was used to determine whether the 

participants’ mean was statistically different from the national average in 2016 for 

35-39-year-old women (Portal Site of Official Statistics of Japan, 2016a). For the

estimated VO2 max from 3 MWD, the one-sample t-test was used to assess whether the

participants’ mean was statistically different from a mean of VO2 max estimated using

the national average distance for 35-39-year-old women in a 20-metre shuttle run (Portal

Site of Official Statistics of Japan, 2016a).

For step counts, the one-sample t-test was used to assess whether the participants’ 

mean values were statistically different from the national average in 2016 for 

35-39-year-old women (Portal Site of Official Statistics of Japan, 2016b). Mean MVPA

time was calculated for the different intensity levels. SPSS version 23.0J (IBM Corp.,

Armonk, NY, USA) was used for data analysis. The level of significance was set at p =

0.05.
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Ⅲ. Results 

Participants’ physical fitness is shown in Table 1. The mean grip strength, sit-ups, sit 

& reach, and estimated VO2max showed no statistically significant difference from that 

of the national average for similar-aged women. Participants showed significantly fewer 

mean side-steps than the national average (p = 0.013; Table 1). The mean 3 MWD was 

305 ± 33 m. 

The mean step counts were 4,913 ± 1,414 steps/day, which was significantly fewer than 

for the national average for a similar-aged group of women (6,521 ± 3,569 steps/day) (p = 

0.006; Table 2). The mean MVPA time was 49.6 ± 22.8 min/day, 44.9 minutes of which 

was at a PA level of ≥3.0 METs (Table 2). 

<Table 1> Physical fitness of participants (n = 10) 

Participants’ average 
National average* 

(women, aged 35–39 years) 
p-value

Grip strength (kg) 26.6 ± 4.3 29.0 ± 4.5 0.110 

Sit-ups (repetitions) 15.0 ± 3.8 16.7 ± 5.0 0.188 

Sit & reach (cm) 39.3 ± 10.9 42.5 ± 9.3 0.378 

Side-stepping (score) 35.9 ± 6.0 41.8 ± 5.7 0.013 

VO2 max (ml/kg/min) 31.3 ± 4.1 32.3 ± 2.7 0.365 

Mean ± SD. *Data were obtained from the 2016 Physical Fitness and Motor Skills Test (Portal Site of Official 

Statistics of Japan, 2016a). 

<Table 2> Step counts and level of physical activity (n = 10) 

Participants’ 

average 

National average* 

(women aged 30–39 years) 
p-value

Step counts (steps/day) 4,913 ± 1,414 6,521 ± 3,569 0.006 

Total MVPA time (min/day) 49.6 ± 22.8 

3.0–3.9 METs (min/day) 44.9 ± 21.5 

4.0–4.9 METs (min/day) 4.0 ± 1.8 

5.0–5.9 METs (min/day) 0.5 ± 0.4 

6.0–6.9 METs (min/day) 0.1 ± 0.1 

7.0–7.9 METs (min/day) 0.1 ± 0.1 

>8.0 METs (min/day) 0.0 ± 0.0 

Mean ± SD. MVPA: moderate-to-vigorous physical activity; METs: metabolic equivalents. *Data were obtained 

from the 2016 National Health and Nutrition Survey (Portal Site of Official Statistics of Japan, 2016b). 

Only two participants showed ideal postural alignment; six exhibited a kyphotic back. 

One-third of participants complained of stiffness in the shoulders and two-thirds 

complained of low back pain (Table 3). 
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<Table 3> Postural alignment and stiffness 

Variable n 

Postural alignment (n = 9)* 

Ideal alignment 2 

Kyphosis-lordosis 3 

Flat-back 1 

Sway-back 3 

Not assessed 1 

Muscle stiffness (n = 10) 

Shoulders 3 

Lower back 6 

*One participant was unable to attend the postural assessment

session owing to lack of time.

Ⅳ. Discussion 

The results showed that the physical fitness levels of mothers of children with HL were 

equivalent to those of a group of similar-aged women in Japan. The findings also indicate 

some potential negative aspects of mothers’ PA and posture. 

Of the PA parameters, participants had fewer step counts (Table 2) than the national 

average for similar-aged women (Portal Site of Official Statistics of Japan, 2016b). This 

suggests that participants have less opportunity to walk in their daily lives. In contrast, 

the average MVPA time for participants was 49.6 min/day (Table 2). The World Health 

Organization (WHO) recommends the following PA/exercise for individuals aged 18–64 

years: a) a minimum of moderate-intensity aerobic PA for 150 minutes throughout a 

week; or b) a minimum of vigorous-intensity aerobic PA for 75 minutes throughout a 

week; or c) a combination of a and b (World Health Organization, 2010). Caution is 

needed when interpreting the accelometry results, as measured values can differ 

according to data processing settings (Mâsse, Fuemmeler, Anderson et al., 2005). The 

MVPA time results show that mothers’ PA levels meet the criteria recommended by the 

WHO. 

It is likely that the amount of time mothers spend with their children affects whether 

their MVPA meets the WHO criteria. Typically, caring for a child (mainly standing) 

requires 3.0 METs, playing (walking/running; moderate intensity) with the child requires 

3.5 METs, and playing (walking/running; vigorous) with the child requires 5.8 METs 

(Ainsworth, Haskell, Herrmann et al., 2011). Mothers spend substantial time and energy 

on a child’s upbringing, regardless of whether the child has a disability. Additional time 

and energy are required of mothers of children with HL, especially when administering 
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the child’s home program for speech/language development. In this situation, a mother 

must move her body to solicit the child’s attention, to convey the meaning of words, and to 

indicate motion/action. Mothers received advice and guidance from SLH therapists on 

how to position themselves and speak in front of their child at his/her eye level. This 

positioning required mothers to bend forward or squat. Motions such as bending forward 

or squatting are not included on the METs list. If one assumes that these motions 

correspond to “standing child care,” this type of PA would correspond to 3.0 METs, which 

is equivalent to MVPA. Our observations show that these motions are characteristic of 

the PA of mothers of children with HL, and we believe that they affected the MVPA time 

of participants in this study. Although the level of participants’ PA met the WHO 

recommendations (a), a closer look at the MVPA time showed that most PA corresponded 

to the 3 METs level (Table 2). These findings suggest that it is important for participants 

to include more vigorous PA in their daily lives to increase their health. For example, a 

brisk walk requires fairly high exercise intensity, which not only improves aerobic 

capacity, but also enhances physical agility, which was lower in study participants 

compared with similar-aged mothers. Participants’ exercise tolerance, as measured by 

the estimated VO2max, was within the level of that for similar-aged women (Table 1). 

Therefore, if mothers were to seek advice from a physiotherapist, a brisk walk may be a 

practical way of maintaining fitness. 

Many participants showed poor postural alignment (Table 3). The prevalence of 

kyphotic posture observed in community-dwelling Japanese women aged 40 years and 

above was 22.1% (Tominaga, Fukuma, Yamazaki et al., 2016) and in healthy women aged 

20 to 64 years, it was 35% (Cutler, Friedmann & Genovese-Stone, 1993). Bearing in mind 

that the evaluation methods are different, the proportion of participants who presented 

with kyphosis in our study (Table 3) was higher than that reported in previous studies 

(Tominaga, Fukuma, Yamazaki et al., 2016; Cutler, Friedmann & Genovese-Stone, 1993). 

According to a study that evaluated radiographs of healthy people, the degree of kyphosis 

was higher in women than in men, in an age-dependent manner, and the difference 

between the sexes became obvious after the age of 40 years (Fon, Pitt & Thies Jr., 1980). 

The average age in this study was 36.7 years, and it may be age of the beginnings of 

postural change. In addition, communication between mothers and children with hearing 

loss were eye-gaze sharing (Honda, 2018). If the mothers are many motions that involved 

"bending forward" while speaking to their children at their eye level, this may affect their 

posture in the long term. Mothers’ physical awareness of their own bodies may be lacking 

because of their busy daily schedule. Therefore, support should be provided for the 

physical well-being of mothers.  

If a certain motion is sustained, posture becomes worse, but an individual is often 

unaware of this pattern (Sahrmann, 2011). Moreover, even when the activity has ceased, 

the ideal alignment is not restored unless particular efforts are made to correct the 

posture (Sahrmann, 2011). Half the participants experienced shoulder stiffness or lower 

back pain (Table 3), which suggests that many mothers may exhibit movement system 
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impairment syndrome (Sahrmann, 2011). This may be because of their habitual daily 

posture and movement, which are likely to affect flexibility and muscle strength. 

Participants’ flexibility was not significantly different from that of similar-aged women 

(Table 1). However, this study lacked information about flexibility other than for the low 

back and hamstrings (American College of Sports Medicine, 2018). The development of 

this kind of support requires a more detailed assessment of aspects of physical status 

such as habitual motion and anterior/posterior pelvic tilt. Unfortunately, such an 

assessment was not conducted in this study, so interpretation of these results is limited. 

Future studies should investigate posture in more detail. 

A limitation of this study was that the sample and parameters for assessment were too 

small to generalize from the findings. More studies are needed to inform strategies to 

support the physical health of mothers of children with HL. 

Ⅴ. Conclusion 

The mothers of children with HL generally showed a healthy physical status. However, 

the findings suggest that efforts are needed to maintain mothers’ health. The authors 

recommend the following: a) mothers engage in more vigorous daily PA; and b) mothers 

pay more attention to their own posture. 

Acknowledgments 

Sincere thanks go to the mothers and their children who participated in this project 

and the physical therapy students for their assistance. This study was supported in 2016 

by the Kanazawa University Center of Community Project. The funder had no role in the 

study design; in the collection, analysis, and interpretation of data; in the writing of the 

report; or in the decision to submit the article for publication. 

References 

1) Dykens EM, Fisher MH, Taylor JL, Lambert W & Miodrag N (2014) Reducing

distress in mothers of children with autism and other disabilities: a randomized trial.

Pediatrics, 134, e454-463. doi: 10.1542/peds.2013-3164

2) Carlson JM & Miller PA (2017) Family burden, child disability, and the adjustment

of mothers caring for children with epilepsy: Role of social support and coping.

Epilepsy Behav, 68, 168-173. doi: 10.1016/j.yebeh.2017.01.013
3) Jean YQ, Mazlan R, Ahmad M & Maamor N (2018) Parenting stress and maternal

coherence: mothers with deaf or hard-of-hearing children. Am J Audiol, 27, 260-271.

doi: 10.1044/2018_AJA-17-0093

DOI: https://doi.org/10.20744/trr.8.0_1 
Total Rehabilitation Research, VOL.8 1-12 



10 

4) American Academy of Pediatrics, Joint Committee on Infant Hearing (2007) Year

2007 position statement: Principles and guidelines for early hearing detection and

intervention programs. Pediatrics, 102, 898-921. doi: 10.1542/peds.2007-2333

5) Yokogawa M, Notoya M & Madokoro S (2017) Transformative learning experience

for physical therapy students through a community health promotion project for

mothers of hearing-challenged children. J Phys Ther Sci, 29, 576-580. doi:

10.1589/jpts.29.576

6) American College of Sports Medicine (2018) Benefits and Risks Associated with

Physical Activity. In: ACSM's Guidelines for Exercise Testing and Prescription. 10th

ed, Wolters Kluwer, Philadelphia, 1-21.

7) Raina P, O’Donnell M, Rosenbaum P, Brehaut J, Walter SD, Russell D, et al (2005)

The health and well-being of caregivers of children with cerebral palsy. Pediatrics,

115, e626-636. doi: 10.1542/peds.2004-1689

8) Muammer R, Demi ̇rbaş S, Muammer K, Yildirim Y & Hayran O (2013) The

depressive symptoms and physical performance of mothers of children with different

types of disability. J Phys Ther Sci, 25, 263-266. doi: 10.1589/jpts.25.263

9) American Speech-Language-Hearing Association: Degree of Hearing Loss (1981)

Degree of hearing loss. https://www.asha.org/public/hearing/degree-of-hearing-loss/

(Accessed August 15, 2019)

10) Ministry of Education, Culture, Sports, Science and Technology in Japan (1999)

Guideline for new physical fitness test. (in Japanese)

http://www.mext.go.jp/a_menu/sports/stamina/03040901.htm

(Accessed August 15, 2019)

11) Ministry of Health, Labour and Welfare of Japan (2006) Exercise and physical

activity guide for health promotion 2006.

www.nibiohn.go.jp/files/exercise_guide.pdf (Accessed August 15, 2019)

12) Cao ZB, Miyatake N, Aoyama T, Higuchi M & Tabata I (2013) Prediction of maximal

oxygen uptake from a 3-minute walk based on gender, age, and body composition. J 

Phys Act Health, 10, 280-287. doi: 10.1123/jpah.10.2.280

13) Borg G (1998) Borg’s perceived exertion and pain scales. Human Kinetics,

Champaign.

14) Oshima Y, Kawaguchi K, Tanaka S, Ohkawara K, Hikihara Y, Ishikawa-Takata K, et

al. (2010) Classifying household and locomotive activities using a triaxial

accelerometer. Gait Posture, 31, 370-374. doi: 10.1016/j.gaitpost.2010.01.005

DOI: https://doi.org/10.20744/trr.8.0_1 
Total Rehabilitation Research, VOL.8 1-12 



11 

15) Ohkawara K, Oshima Y, Hikihara Y, Ishikawa-Takata K, Tabata I & Tanaka S

(2011) Real-time estimation of daily physical activity intensity by a triaxial

accelerometer and a gravity-removal classification algorithm. Br J Nutr, 105,

1681-1691. doi: 10.1017/S0007114510005441

16) Tanaka C, Fujiwara Y, Sakurai R, Fukaya T, Yasunaga M & Tanaka S (2013)

Locomotive and non-locomotive activities evaluated with a triaxial accelerometer in

adults and elderly individuals. Aging Clin Exp Res, 25, 637-643.

doi: 10.1007/s40520-013-0163-1

17) Mâsse LC, Fuemmeler BF, Anderson CB, Matthews CE, Trost SG, Catellier DJ, et al

(2005) Accelerometer data reduction: A comparison of four reduction algorithms on

select outcome variables. Med Sci Sports Exerc, 37, S544-554.

doi: 10.1249/01.mss.0000185674.09066.8a

18) Troiano RP, Berrigan D, Dodd KW, Mâsse LC, Tilert T & McDowell M (2008)

Physical activity in the United States measured by accelerometer. Med Sci Sports 

Exerc, 40, 181-188. doi: 10.1249/mss.0b013e31815a51b3

19) Adachi T, Kono Y, Iwatsu K, Shimizu Y & Yamada S (2018) Duration of moderate to

vigorous daily activity is negatively associated with slow walking speed

independently from step counts in elderly women aged 75 years or over: A

cross-sectional study. Arch Gerontol Geriatr, 74, 94-99.

doi: 10.1016/j.archger.2017.10.003

20) Ainsworth BE, Haskell WL, Herrmann SD, Meckes N, Bassett DR Jr, Tudor-Locke C,

et al (2011) 2011 Compendium of physical activities: A second update of codes and

MET values. Med Sci Sports Exerc, 43, 1575-1581.

doi: 10.1249/MSS.0b013e31821ece12

21) Bucksch J (2005) Physical activity of moderate intensity in leisure time and the risk

of all cause mortality. Br J Sports Med, 39, 632-638. doi: 10.1136/bjsm.2004.015768

22) Tanasescu M, Leitzmann MF, Rimm EB, Willett WC, Stampfer MJ & Hu FB (2002)

Exercise type and intensity in relation to coronary heart disease in men. JAMA, 288,

1994-2000. doi: 10.1001/jama.288.16.1994

23) Kendall FP, McCreary EK & Provance PG (1993) Posture: Alignment and Muscle

Balance. In: Muscle Testing and Function. 4th ed, Williams & Wilkins, Baltimore,

69-118.

24) Portal Site of Official Statistics of Japan (2016a) 2016 Physical Fitness and Motor

Skills Test. (in Japanese)

https://www.e-stat.go.jp/stat-search/files?page=1&layout=datalist&toukei=00402102

&tstat=000001088875&cycle=0&tclass1=000001107355 &second2=1

(Accessed August 15, 2019)

DOI: https://doi.org/10.20744/trr.8.0_1 
Total Rehabilitation Research, VOL.8 1-12 



12 

25) Portal Site of Official Statistics of Japan (2016b) 2016 National Health and

Nutrition Survey. (in Japanese)

https://www.e-stat.go.jp/stat-search/files?page=1&layout=datalist&toukei=00450171

&kikan=00450&tstat=000001041744&cycle=7&tclass1=000001111535&survey=%E

5%81%A5%E5%BA%B7&result_page=1&second2=1 (Accessed August 15, 2019)

26) World Health Organization (2010) Executive summary. In: Global recommendations

on physical activity for health. World Health Organization, Geneva, 7-8.

27) Tominaga R, Fukuma S, Yamazaki S, Sekiguchi M, Otani K, Kikuchi S, et al (2016)

Relationship between kyphotic posture and falls in community-dwelling men and

women: The locomotive syndrome and health outcome in Aizu Cohort Study. Spine 

41, 1232-1238.

28) Cutler WB, Friedmann E & Genovese-Stone E (1993) Prevalence of kyphosis in a

healthy sample of pre- and postmenopausal women. Am J Phys Med Rehabil 72,

219-225.

29) Fon GT, Pitt MJ & Thies Jr. AC (1980) Thoracic kyphosis: range in normal subjects.

AJR Am J Roentgenol 134, 979-983.

30) Honda K (2018) Eye-gaze sharing between young children with hearing

impairments and their mothers in free play: comparison of approach of mothers with

and without hearing impairments. Jpn J Spec Educ 55, 271-278 (in Japanese).

31) Sahrmann SA (2011) Update of concepts underlying movement system syndromes.

In: Movement system impairment syndromes of the extremities, cervical and

thoracic spines. Mosby, St. Louis, 1-35.

32) American College of Sports Medicine (2018) Health-related physical fitness testing

and interpretation. In: ACSM's guidelines for exercise testing and prescription. 10th

ed, Wolters Kluwer, Philadelphia, 66-110.

DOI: https://doi.org/10.20744/trr.8.0_1 
Total Rehabilitation Research, VOL.8 1-12 



Total Rehabilitation Research 
EDITORIAL BOARD 

EDITOR-IN-CHIEF 
Masahiro KOHZUKI Tohoku University (Japan) 

EXECTIVE EDITORS 
Changwan HAN Shimonoseki City University (Japan) 

Aiko KOHARA 
Shimonoseki City University (Japan) 

Kyoko TAGAMI 
Aichi Prefectural University (Japan) 

Takayuki KAWAMURA 
Tohoku Fukushi University (Japan) 

Daisuke ITO 
Tohoku Medical Megabank Organization (Japan)

Makoto NAGASAKA 
KKR Tohoku Kosai Hospital (Japan)

Yoko GOTO 
Sapporo Medical University (Japan) 

Eonji KIM 
Miyagigakuin Women's University (Japan)

Masami YOKOGAWA 
Kanazawa University (Japan) 

Yongdeug KIM 
Sung Kong Hoe University (Korea) 

Giyong YANG 
Pukyong National University (Korea)

Megumi KODAIRA 
International University of Health and Welfare 

Graduate School (Japan)

Yoshiko OGAWA 
Teikyo University (Japan) 

Haejin KWON 
University of the Ryukyus (Japan)

Misa MIURA 
Tsukuba University of Technology (Japan)

Youngaa RYOO 
National Assembly Research Service: NARS 

 (Korea)

Hitomi KATAOKA 
Yamagata University (Japan)

Moonjung KIM 
Korea Labor Force Development Institute for the aged 

(Korea) 

Yuichiro HARUNA 
National Institute of Vocational Rehabilitation 

(Japan)

Jin KIM 
Choonhae College of Health Sciences (Korea)

Shuko SAIKI 
Tohoku Fukushi University (Japan)

Yuko SAKAMOTO 
Fukushima Medical University (Japan) 

Suguru HARADA 
Tohoku University (Japan) 

Yuko SASAKI 
Sendai Shirayuri Women’s College (Japan)

EDITORIAL STAFF 
EDITORIAL ASSISTANTS 

Natsuki YANO Tohoku University / Baiko Gakuin University (Japan) 

Minji KIM Asian Society of Human Services (Japan) 

as of April 1, 2020 

Total Rehabilitation Research 
VOL.8 June 2020 
© 2020 Asian Society of Human Services 

Presidents│ Masahiro KOHZUKI & Sunwoo LEE 

Publisher  │ Asian Society of Human Services 
# 1 Floor Ohara Bill, 2-11-5, Takezaki-Town, Shimonoseki-City, Yamaguchi-Prefecture, 750-0025, Japan 
E-mail:  ashs201091＠gmail.com 

Production│ Asian Society of Human Services Press 
# 1 Floor Ohara Bill, 2-11-5, Takezaki-Town, Shimonoseki-City, Yamaguchi-Prefecture, 750-0025, Japan 
E-mail:  ashs201091＠gmail.com 



Total Rehabilitation Research
VOL.8 June 2020 

CONTENTS 
Original Articles 
Physical Health of Mothers of Children with Hearing Loss 

Masami YOKOGAWA et al. 1 

Exploratory Study on Career Development of Hearing-Impaired Students 

Takuo SUGINAKA et al. 13 

Short Papers 

Comparison of Received Stress during the Day Between Day Service Users 
and Providers 

Yuji IWASAKA et al. 22 

Survey on Vocational Assessment for the Person with Intellectual Disability 
in Employment and Livelihood Support Centers for Person with 
Disabilities 

Kazuaki MAEBARA 29 

Review Article 

Research Trends on the Present Situation and Issues of Employment of 
    Teachers with Disabilities in Japan 
   From the Viewpoint of the Employment Promotion System Assessment  
   Indicator for Persons with Disabilities from the Perspective of Quality 
   of Life (QOL-EPAI) 

Mitsuyo SHIMOJO et al. 39 

Published by 
Asian Society of Human Services 

Yamaguchi, Japan 




