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Abstract : Teachers in schools for physically and intellectually disabled pupils are
assumed to have a risk of developing musculoskeletal disorders including the
cervicobrachial and lower back regions. To date, however, studies concerning these
issues are extremely limited. The present study aimed at clarifying the magnitude of the
musculoskeletal disorders among the teachers, its work-relatedness and associated
factors. First, we conducted self-administered questionnaires and medical checkups
simultaneously for 126 female nursery school nurses to ascertain the validity of questions
and answer options which we developed for epidemiologic research. Questions “have you
had any pain or stiffness in your neck, shoulders or arms in the past month?” and “have
you had any pain or stiffness in your lower back?”, and an answer option “almost all day,
everyday” were found to correlate well with the results of clinical examinations and
difficulties in daily activities. Secondly, we analyzed self-administered questionnaires of
975 teachers working for physically and intellectually disabled pupils at municipal
schools in a city. The questions and answer options which had been validated in the first
study were used. In the males 16% and 20% complained “almost all day, everyday” of the
cervicobrachial and lower back symptoms, respectively, and in the females 20% and 16%
in that order. Adjusted odds ratios of both symptoms increased with an increase in
objective scores which were obtained by the homogeneity analysis and were considered
to reflect the quantity of nursing care burden on the teachers. In case of the
cervicobrachial symptom females against males had a significantly higher odds ratio
than unity. These results demonstrated that the musculoskeletal symptoms complained of
highly by the teachers were work-related, and that the question and answer options we
developed could be useful parameters in epidemiologic research for the symptoms now
widely prevailing in various workplaces.

Key words : disabled children, questionnaire study, risk factors, teachers, work-related
musculoskeletal disorders

INTRODUCTION

Schools for pupils with disabilities were made part of the compulsory education system
in Japan in April 1974. From that time, all pupils who had formerly not been required to
attend school because of severe physical or intellectual disability were obliged to attend. The
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number of schools for such pupils has gradually increased with teacher numbers increasing
accordingly. As of May 2001, there were 818 such schools nationwide, with over 50,000
teachers?. In addition, the number of teachers in charge of disabled children in regular
elementary and junior high schools is increasing recently, because disabled children who
want to attend regular schools are increasing in number and these schools must arrange
special education classes for them.

Bending the neck, forward repetitive wrist motions, forceful gripping, frequent handling
of heavy loads and prolonged awkward postures are widely recognized risk factors for
musculoskeletal disorders including the cervicobrachial and lower back regions. These
results have been accumulated through studies chiefly of industrial workers2®, The
disorders are also observed, however, in hospital nurses!”!®, nursery school teachers! 2 and
caregivers in elderly nursing homes? 22, Among these the risk factors above are observed but
continually with a rather shorter duration when compared with those in industrial workers.
Work practices among teachers in schools for disabled pupils are similar to those of nurses,
nursery school teachers and caregivers. Therefore, the teachers in such schools are assumed
to have the same health problems. To date, however, reports on this issue are limited to the
studies by Tokunaga?, Maeda et al.¥, and Taoda et al®, To promote health care and further
workplace improvements in schools, we need more knowledge about the prevalence of
musculoskeletal disorders among the teachers, their work relatedness, and the contribution of
individual factors such as age and physical attributes.

The magnitude of risk factors is as low as two to three timess!.®with a few exceptions
for musculoskeletal disorders so that a comparatively large number of subjects are required
to detect the factors. Subjective symptoms such as stiffness, pain, and numbness are
considered a better parameter to obtain early signs of the disorders because the symptoms
usually precede clinical findings. To ascertain subjective symptoms, interviews and self-
administered questionnaires are commonly conducted. A study of a large number of subjects
prefers the latter for ease of administration and cost efficiency. This method, however, has a
shortcoming. The validity of self-administered answers is relatively low?» when compared
with interviews which can confirm recorded answers, or compared with a medical checkup,
which can obtain objective findings. Therefore, to use the results of self-administered
answers as an epidemiologic parameter, the validity of the questions and answer options
should be evaluated beforehand. However, there have been few reports?-® on this point of
musculoskeletal disorders.

In the present study, we first conducted self-administered questionnaires and medical
checkups simultaneously for over 100 subjects to ascertain the validity of questions and
answer options, which the authors developed as an epidemiologic parameter for
musculoskeletal disorders. Secondly, a self-administered questionnaire study was carried out
for all teachers working for physically and intellectually disabled pupils at municipal schools
in Osaka City. The main objective of the present study was to elucidate the current status of
musculoskeletal disorders among the teachers and to clarify their work relatedness. Results
on these issues would provide clues to develop any measures to prevent disorders among the
more than 50,000 teachers nationwide. The next objective was to evaluate the validity of
questions and answer options developed by the authors concerning musculoskeletal
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symptoms. We considered that the results on this point could provide a useful epidemiologic
parameter in an investigation of the symptoms among workers with risk factors of
contracting musculoskeletal disorders.

Part 1. Validity of musculoskeletal symptoms obtained by self-administered questionnaires
1. Subjects

We performed medical examinations for work-related musculoskeletal disorders on 435
female nursery school nurses working at municipal day nurseries in Osaka City in August
2000. From those examined, 126 individuals who were examined by the same doctor (N. K.)
were selected as study subjects to exclude any bias of different examination techniques
among medical doctors.

2. Methods
1) Questionnaires for musculoskeletal symptoms

Prior to the clinical examination, subjects were requested to fill in the questionnaires. To
check on subjective symptoms of the cervicobrachial and lower back regions, the questions
“have you had any pain or stiffness in your neck, shoulders or arms in the past month?” and
“have you had any pain or stiffness in your lower back in the past month?” were asked. Each
answer consisted of four options: “almost all day, everyday”, “not all day, but everyday”, “not
everyday, but several times a week” and “almost none”. Questions on the treatment status
included any treatment in the past half year for symptoms in the neck, shoulders or arms,
and in the lower back. The subjects were allowed to choose multiple answer options covering
their attendance at a hospital, acupuncture, chiropractor or osteopath, or none. We also asked
subjects about the effects of symptoms on daily activities. In respect of the cervicobrachial
region, six items (see Table 1) including “difficulty combing” and “difficulty holding a
telephone receiver for a long time” were prepared according to the questionnaire by Itani®),
For the lower back, four questions (see Table 1) including “do you have lower back pain on
standing up?” and “do you have any difficulty in walking due to pain, numbness or stiffness
in the lower extremities?” were asked in the questionnaire devised by the Committee of
Occupational Lower Back Pain, Japan Society for Occupational Health®. The subjects were
requested to choose an answer from three options such as “always”, “sometimes” and “none”,
which were semi-quantitative responses to the times of the symptoms intruding into daily

activities in the past month.

2) Clinical examination3 %3

All subjects received the same clinical examination. In the sitting position, motion pain
and limitation of movement of the neck were observed by anteflexing, retroflexing,
lateroflexing and rotating the neck. Also, those signs in the shoulder and elbow joints were
observed by abduction and adduction of the shoulder and extension and flexion of the elbow,
respectively. The doctors asked the subjects to expand and contract knuckle joints of both
hands to detect the presence of snapping fingers. The tendon reflexes of the biceps and
triceps brachii muscles were checked. Tactile sense in the proper regions innervated by the
medial and ulnar nerves (palms of the second and fifth finger tips, respectively) was
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Table 1. Clinical findings, activities of daily living and treatment status by frequency of subjective
symptoms in cervicobrachial and lower back regions among 126 female nursery school nurses

Not everyday, but Not all day, Almost all day,

Almost none several times a week  but everyday everyday
Pain or stiffness in the neck, shoulders or arms in the past month 20 41 33 32
Number of subregions with tenderness 1) None 95.0 63.4 394 9.3
1 5.0 7.3 6.1 6.2
23 0.0 244 303, 313,
24 0.0 49 21.2 53.1
Daily activities ("Always" in the past month)
Difficulty holding a telephone receiver for a long time 0.0 73 9.1 375
Difficulty squeezing water out of dust cloth 0.0 24 9.1 25.0
Difficulty combing 0.0 24 0.0 18.8
Easily let something fall from hands 0.0 0.0 0.0 12.5
Awake during night due to numbness of hands or arms 0.0 49 0.0 9.4
Difficulty dressing or undressing 0.0 0.0 0.0 6.3
The total number of "always" in the above 6 items 0  100.0 87.8 848 40.6
1 0.0 9.8 12.1 40.6 **
22 0.0] 00 2.4]11'2 3,0]15'1 18.8 1594
Treatment status in the past half year Hospital, clinic or 0.0 17.1 394 344
acupuncture
Pain or stiffness in the lower back 30 54 17 25
Number of subregions with tenderness None  96.7 574 294 8.0
Local tenderness 2 3.3 259 47.1 320,,
Spreading tenderness ¥ 0.0 16.7 23.5 60.0
Daily activities ("Always" in the past month)
Have lower back pain on standing up 0.0 37 0.0 44.0
Have lower back pain on turning over in bed 0.0 5.6 17.6 36.0
Have lower back pain on washing face 0.0 5.6 59 28.0
Difficulty walking due to pain, numbness or stiffness 0.0 0.0 0.0 12.0
The total number of "always" in the above 4 items (1) 1088 88.9 824 44.0
. . 7. 8. .
2 00l 00 EIRE 1581176 4801560
Treatment status in the past half year Hospital, clinic or 33 204 58.8+ 16.0

acupuncture

1) total number of the parts with tenderness among 10 subregions in the cervicobrachial region.

2) and 3) tenderness was observed in either or both, respectively, the paravertebral muscle and/or the iliolumbar
ligament. *and ** show significant differences in percentages in the group concerned compared with those of the
groups complaining of the symptom less frequently at the level of 0.05. + shows a statistically higher value than those
in the other three groups.

examined using a brush, and atrophy of the thenar, hypothenar and interosseous muscles
was also examined. Tests for carpal tunnel syndrome such as the Phalen test and Perfect O
sign were added when necessary. While asking the subjects whether they felt tenderness,
doctors sequentially palpated the muscles of the finger and forearms, lateral and medial
epicondyles of the humerus, brachial muscles, ligaments attached to the shoulder joints,
muscles of the pectoralis major, anterior scalene, neck, shoulder region of the trapezius,
scapula levator and rhomboideus. In a supine position, the Laséue, Achilles tendon reflex,
and patellar tendon reflex tests were checked and tenderness of the lumbar paravertebral
muscle and iliolumbar ligament was examined. In the standing position, motion pain and
limitation of movement in the lumbar region were observed by bending the upper part of the
body back and forth. The series of examinations was performed on average in about 15
minutes with the completed questionnaire masked. Diagnostic imaging including
conventional radiography was not carried out.

The extent of tenderness in the cervicobrachial region found in the examination was
evaluated by the total number of the parts with tenderness among 10 subregions: (1) from the
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fingers to the proximal upper arm (right and left, ventral and dorsal); (2) the shoulder joint
and its surroundings (right and left); (3) the cervical region (ventral and dorsal); and (4) the
upper back (right and left of the backbone). The extent of tenderness in the lower back
region was classified into three: “no tenderness”; “local tenderness (observed in either lumbar
paravertebral muscle or iliolumbar ligament)’; and “spreading tenderness (observed in both)”.

3) Statistical analysis
Differences in the rates between two groups were evaluated by y° test, and a null
hypothesis was rejected when P value was below 5%.

3. Results

All self-administered questionnaires returned by the 126 subjects were filled in
adequately, and there was no missing data.

As shown in Table 1, 20 subjects answered that they had had pain or stiffness in the
neck, shoulders or arms (cervicobrachial symptom, hereafter) “almost none” in the past
month. Among these, 95.0% showed no tenderness in the cervicobrachial region by clinical
examination. The greater the frequency of the symptom complained of in the past month, the
lesser the percentage of those showing no tenderness. In the “almost all day, everyday”
group, only 9.3% of 32 subjects had no tenderness in the region. Contrarily, this group
showed the highest value in the proportion of those having tenderness in four or more
subregions. The value of 53.1% was statistically higher than those of the other three groups,
and the corresponding value in the “not all day, but everyday” group was significantly
higher than those of the remaining two groups. More than half (59.4%) of the subjects in the
“almost all day, everyday” group “always” had had difficulty in one or more daily activities
in the past month, being statistically higher than the corresponding values in the other three
groups. The percentage of subjects who had a history of treatment in the past half year in
the “almost all day, everyday” and “not all day but everyday” groups were similar, but
higher than those of the other groups.

In the past month, 25 subjects had had pain or stiffness in the lower back (lower back
symptom, hereafter) “almost all day, everyday”. Among these, 60% showed tenderness in
both the lumbar paravertebral muscle and iliolumbar ligament. This figure was significantly
higher than those of the other three groups. More than half (56.0%) of the “almost all day,
everyday” group “always” had one or more difficulties in daily activities, in contrast less
than 20% did in the other three groups. Regarding the history of treatment in the past half
year, the “not all day, but everyday” group showed the highest percentage, which was
significantly higher than those of the other groups.

Part 2. Musculoskeletal symptoms and associated factors among teachers at schools for
pupils with disabilities

We conducted a questionnaire study for all teachers working with physically and
intellectually disabled pupils at public schools in Osaka, Japan.
1. Subjects

Subjects were 1663 staff working at special education classes for physically or
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intellectually disabled pupils at regular elementary and junior high schools, and 10 schools
for pupils with disabilities @ schools for physically disabled pupils, 3 for intellectually
disabled pupils, 1 for invalid pupils, 1 for the blind and 1 for the deaf).

2. Methods
1) Questionnaires

The questionnaire consisted of three parts. The first part was to collect demographic
data including the name of school, gender, age, height and body weight of subjects. The
second part asked about cervicobrachial and lower back symptoms with the same wording of
questions and answer options used in the study in Part 1, days taken away from work due to
the symptoms in the past year, the severity, duration and appearance status of the
symptoms. The third part inquired about nursing-care needed by pupils of whom the
subjects were in charge. The questions consisted of nine items, which were developed by
workplace inspections and interviews with teachers at several representative schools by the
authors, and from the report of Taoda et al.®® The subjects were requested to respond “Yes”
or “No” to each of the items.

Answers to each question were chosen from already prepared options, except age, body
weight, height and number of years working. Questionnaires were unregistered to help elicit
a favorable response rate and distributed by the Secretariat of the Board of Education of
Osaka City to all school staff through principals. The questionnaire was kept for two weeks
by the subjects and returned through principals and the Secretariat of the Board of Education.

2) Statistical analysis

Differences in the averages between two groups were evaluated by t test, and the y? test
was used to evaluate differences in the rates. Null hypothesis was rejected when a P value
was below 5%, but in the case of multiple comparisons, judgment was made from the
adjusted P value multiplied by the number of combinations of tests challenged according to
the method of Bonferroni®. The factors associated with cervicobrachial and lower back
symptoms were evaluated by multiple logistic regression analysis. Independent variables
included individual factors such as gender, age and BMI (Body mass index: obtained by
weight in Kg divided by the square of height in m) as well as occupational factors such as
the kinds of schools and the quality and quantity of workload. Ages were classified into 10-
year intervals, and BMI was categorized into <18.5 (underweight), 18.5-25 (normal) and 25
(obese). The homogeneity analysis® was applied to the “Yes/No” answering patterns for the
nine questions about nursing care needed with regard to the conditions of pupils of whom
the subjects were in charge, and calculated individual object scores, which were summarized
on a two-dimensional plane, were provided as a parameter for the quantity and quality of
workload of each subject. Goodness of fit for the regression models and trend on the odds
ratio were tested by the Hosmer and Lemeshow test®” and the Cochran-Mantel Haenszel
test®), respectively. SPSS 11.0.1] for Windows was used for homogeneity analysis, and the
other statistical analyses were performed on SAS release 6.12 for Windows.

3. Results
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Table 2. Demographic data of subjects who responded to the questionnaire
by school and gender

No Age Years of work
) Mean SD Mean SD

M 453 432 98 151 103

Total F 661 427 97 167 104
M 172 448 94 167 108

§ classes F 316 460 85 194 108
M 128 435 107 147 105

I schooks F 156 402 94 148 89
M 9 398 95 121 89

P schools F 110 375 99 117 85
Schools for pupils with M 13 394 86 146 88
apoorconstitstion ~ F 10 412 121 137 128
) M 25 456 82 172 103

Schools for the blind F 27 534 91 181 94
M 22 433 87 148 97

Schoolsforthedeal £ 5 414 106 165 104

S classes: special education classes for physically or intellectually disabled pupils in
regular elementary or junior high schools, I schools: schools for intellectually disabled
pupils, P schools: schools for physically disabled pupils, M: male, F: female.

1) Subjects for analysis

Questionnaires were returned from 1,411 (84.8%) of the 1663 subjects. Excluded subjects
were 19 who did not answer the questions on gender or age and 278 subjects who were
engaged in management or office work and not in teaching classes. Table 2 shows the
demographic data of the remaining 1,114 teachers by school and gender. In total, the mean
age was about 43 in both males and females and they had been working for about 15 years.
Over 40% (488/1114) worked at special education classes for physically or intellectually
disabled pupils at regular elementary or junior high schools S classes, hereafter). There were
10 pupils at most in a single S class, with one to three teachers. A total of 284 teachers
worked at schools for intellectually disabled pupils (I schools, hereafter). The pupils had
hardly any physical problems. Two to five teachers in a team took charge of around 20
pupils in a class. A total of 203 teachers worked at schools for physically disabled pupils (P
schools, hereafter). The mean ages of these teachers were younger than those of the other
schools in both genders. Pupils had physical problems and needed intensive and various help
in daily life. Two or three teachers in a team had a class of several pupils. The ages of
pupils ranged from six to 18 in P and I schools. Twenty-three teachers worked at a school
for pupils with a poor constitution, 52 for the blind and 64 for the deaf. These three numbers
were too small to analyze, particularly when the subjects were classified by gender. For the
following study, therefore, a total of 975 teachers working at P or I schools or S classes were
included only.

2) Nursing care required by the pupils and workload among the teachers
Figure 1 shows the percentage of teachers in charge of pupils who needed nursing care
by gender and schools. Almost 100% of both male and female teachers in P schools had

” o«

pupils “who needed holding for moving or getting in and out of a wheelchair”, “who needed
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Fig. 1. Radar charts showing the percentages of teachers who took charge of pupils by gender, school and
nine kinds of nursing care points required. == P schools, : I schools and === S classes
(see the footnote of Table 2)

help changing clothes” and “who wore diapers”. In addition, more than 75% of the teachers
were in charge of pupils “who needed help drinking or swallowing food or discharging
sputum”, “who needed to be supported by arms or led by hands on moving” and “who
needed the support of hands or arms during sitting”. These nursing care points and those
“who needed washing after evacuation” showed the highest values in P schools. On the other
hand, the percentages of teachers in charge of pupils “who behaved unexpectedly” and “who
often sat down during moving” were the highest in I schools. The teachers in S classes had
the fewest pupils who needed various types of nursing care except “needed holding for
moving or getting in and out of a wheelchair®.

Individual patterns of answers to the nine nursing care points were integrated into two-
dimensional information based on the homogeneity analysis (Fig. 2). The cumulative
contribution ratio of the first and the second factors was 60.7%, which was satisfactory. In
the positive direction of the x axis, with “Yes” answers indicating the presence of pupils who
needed respective nursing care were placed, and in the negative direction, the “No” answers
indicating the absence of such pupils were arranged. In the positive direction of the y axis,
with the “Yes” answers indicating the presence of pupils “who needed help drinking or
swallowing food or discharging sputum”, “who wore diapers”, “who needed holding for
moving or getting in and out of a wheelchair” and “who needed the support of hands or arms
during sitting” were placed, and in the negative direction of the y axis, the “Yes” answers
indicating the presence of pupils “who often sat down while moving” and “who behaved
unexpectedly” were arranged. These arrangements showed that the y axis reflected the
physical and intellectual conditions of pupils.

3) Complaint rates of cervicobrachial symptoms and associated factors
Table 3 shows the complaint rates of cervicobrachial symptoms and their characteristics



N. Yamamoto, et al. (91)

1 2nd Factor
E
A 1T
¢ G
B A H | |
A 1l e
I Am g
A D
. ) A , . .
L) L] L] .I L] L]
-1 FA 0 I 1-) 1 1st Factor
AA a
AdG B
AH
. ® g
E ¢
-1+

Fig. 2. Configuration of nursing-care items based on homogeneity analysis. A~I show the children who
needed various type of nursing care. A: Holding for moving or getting in and out of a wheelchair, B:
Support by arms or led by hands on moving, C: Sitting down during moving, D: Washing after
evacuation, E: Restraining unexpected behavior, F: Support of hands or arms during sitting, G: Help
drinking or swallowing food or discharging sputum, H: Wearing diapers, I: Help changing clothes.
Squares and triangles indicate the presence and absence, respectively, of children who needed the
respective nursing care.

in terms of gender and schools. Among the 393 male teachers in total, 16.3% complained of
cervicobrachial symptoms “almost all day, everyday” in the past month. When those
answering “not all day, but everyday” were added, 29.3% complained of the symptom
“everyday*“. More than half of the male teachers had an experience of attending a “hospital or
clinic” in the past year. Those who took “paid holidays” and “sick leave” due to the symptom
reached 15.5% and 1.0% of the subjects, respectively. Among the 243 mole teachers who
complained of cervicobrachial symptoms more than several times a week in the past month,
7.8% felt it was difficult to continue their work without taking paid holidays. The symptom
appeared “gradually without awareness” in 63.8% of the subjects, but “suddenly” in a low
9.5%. More than one-third of subjects complained of the symptom lasting for “more than half
a year” and another third said it was “difficult to answer because of repetitive remission and
recurrence“. Compared with these results in the males, the female teachers complained of
cervicobrachial symptoms more frequently, did not need rest but felt “the symptom strongly”
more times during work, but attended a hospital or clinic less frequently. The percentages of
females taking “paid holidays” and “sick leave” were slightly lower than those of the males.
In terms of schools, the rates of males who complained of cervicobrachial symptoms “not
everyday, but several times a week” and took “paid holidays” because of the symptoms were
significantly higher in those who worked at P schools than in S classes. In addition, the rate
of females who took “paid holidays” was significantly higher in I schools than in S classes.
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Table 3. Cervicobrachial symptoms, treatment experience, and current status of the symptoms among
teachers by gender and school. All figures with a decimal point show the percentages of the
corresponding number of the subjects in each column

Total Male Female
Male Female P schools Ischools Sclasses xZ2test P schools Ischools S classes x2test
Number of subj 393 582 93 128 172 110 156 316
Cervicobrachial symptom in the past month
Almost all day, everyday 16.3 204 15.1 125 19.8 ns 200 25.6 18.0 ns
Not all day, but everyday 13,0 << 23.7 12.9 11.7 14.0 ns 273 25.0 218 ns
Not everyday, but several times a week  32.6 349 40.9 352 26.2 P>S 373 295 36.7 ns
Treatment expericnce in the past year Almost none 382 >> 21.0 312 40.6 40.1 ns 155 19.9 234 ns
Hospital, Clinic 56.0 > 49.1 484 53.9 61.6 ns 418 474 525 ns
Acupuncture  23.7 21.1 24.7 219 4.4 ns 18.2 224 215 ns
Holidays taken due to the cervicobrachial symptom
Paid holidays  15.5 125 226 18.8 93 P>§ 16.4 17.9 85 1>8
Sick leave 1.0 03 0.0 1.6 12 ns 09 0.0 03 ns
Number of subjects » 243 460 64 76 103 ns 93 125 242 ns
Current status of the symptom
Difficult to continue work without taking paid holidays 7.8 6.3 10.9 6.6 6.8 ns 9.7 72 45 ns
Need ional rest during kti 11.9 9.8 14.1 13.2 9.7 ns 10.8 88 99 ns
Don’t need rest but feel the symptom strongly 329 << 43.7 359 303 33.0 ns 419 448 438 ns
Mild symptoms  32.5 326 313 276 36.9 ns 30.1 320 339 ns
Almost ignorable 6.6 > 3.3 6.3 9.2 49 ns 32 24 37 ns
No answer 8.2 43 1.6 13.2 87 ns 43 4.8 4.1 ns
Appearance status of the symptom
Appeared suddenly during working 9.5 6.5 14.1 9.2 6.8 ns 75 8.0 54 ns
Appeared suddenly during kingtime 74 > 35 6.3 10.5 5.8 ns 3.2 4.8 29 ns
Appeared not suddenly but in a short time  13.6 122 14.1 9.2 16.5 ns 5.1 104 12.0 ns
Gradually app: d without 638 < 735 64.1 65.8 62.1 ns 69.9 720 75.6 ns
No answer 5.8 43 1.6 53 87 ns 43 48 4.1 ns
Duration of the symptom
About 1 week 1.6 11 1.6 0.0 29 ns 11 1.6 08 ns
About 1 month 2.9 20 0.0 53 29 ns 1.1 1.6 25 ns
2-3months 86 74 109 53 9.7 ns 6.5 40 9.5 ns
About halfayear 3.7 > 1.1 0.0 53 4.9 ns 11 1.6 0.8 ns
More than & half year 38.3 426 422 355 379 ns 38.7 48.0 41.3 ns
Repeated remission and recurrence  36.6 415 43.8 355 330 ns 413 384 40.9 ns
No answer 8.2 4.3 1.6 13.2 8.7 ns 4.3 4.8 4.1 ns

1) the number of the subjects who complained of the symptom more than several times a week. P schools, I schools and
S classes: see the footnote to Table 2. >, >> or <, << indicate that the value of the leftside is significantly higher or
lower than that of the right side at the levels of 0.05 and 0.01, respectively, by the x*test. ns means that no significant
difference was found between any combination among the three groups by school.

No significant differences were found in the other inventories in both genders.

Table 4 shows the results of the logistic regression analysis under three different
models, in which the condition of the cervicobrachial symptom in the past month was set to
be a dependent variable. Only the answer “almost all day, everyday” was regarded as
presence of the symptom, and the other answers were regarded as none. In each model, the
fitness for the regression model was accepted (P>0.1). In Model I, in which only individual
factors were included, female against male as well as the thirties age group and older
generations against the twenties age group were shown to be the factors that significantly
increased the complaint rate of cervicobrachial symptoms. In Model II, added school factors
were not significant, but obesity BMI>25) was found to be a significant risk in addition to
age. Model III added the workload factors represented by the 1st and 2nd objective scores
obtained by the homogeneity analysis. In this model, obesity was not a significant factor.
Age remained a significant factor as shown in the other models, with the odds ratio
increasing with age. Regarding the 1st score, being the Q1 group (score value: <25%ile) used
as a referent, the odds ratios of Q3 (>50%ile and<75%ile) and Q4 (>75%ile) groups both
showed 2.6, significantly higher than 1, and the odds ratio increased with the object scores.
Contrarily, the second factor did not show any significant association with the symptom.
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Table 4. Individual and occupational factors related to the cervicobrachial
symptom by logistic regression analysis under three different models.
Figures show odd ratios with 95% confidence intervals after adjusting
for all other factors in each model

Factor Model I Model I Model Il

Gender  : Female/Male 14 10-11 15 10-21 15 1.0-21

BMI : Underweight/Normal ~ 0.5 01—-12 05 01-12 05 01-13
Obese/Normal 15 09-23 16 1.0-24 16 09-24

Age : 308/20s 18 09-37 18 09-39 17 09-3.64
4051208 23 12-45 24 13—49 20 11-42 P=01
508/20s 25 13=51 28 14=58 27 14-—5.5-

School  : P schools/I schools 09 06—15 07 04—14
§ classes/I schools 08 05—11 09 06—15

1st factor : Q2/Q1 12 07-224
Q3/Q1 26 1.5-4.7 P=01
Q4/Q1 26 14-—48-

2nd factor : Q2/QL 12 07-19
Q3Q! 10 06-18
Q4/Ql 08 04-—15

Underweight: BMI< 18.5, Obese: BMI>25, Q1: Score value <25%ile, Q2: Score value >
25%ile and <50%ile, Q3: Score value >50%ile and 75%ile, Q4: Score value >75%ile. P, and
P: show the results of trend test for age and 1st factor, respectively. P schools, I schools and
S classes: see the footnote to Table 2.

4) Complaint rates of lower back symptoms and their associated factors

Table 5 shows the complaint rates of lower back symptoms and their characteristics in
terms of gender and schools. Among the 393 male teachers, 19.6% complained of the
symptom “almost all day, everyday” in the past month, and nearly one-third had an
experience of attending a “hospital or clinic” in the past year. “Paid holidays” and “sick
leave” because of the symptom were taken by 30.8% and 1.5% of the males, respectively. In
the 290 males who complained of the symptom more than several times a week in the past
month, the lower back symptom appearing “gradually without awareness” was four times
higher than that appearing “suddenly during working”. The symptom showed a “repetitive
remission and recurrence” in 44.5% and lasted for “more than half a year” in 38.3%.
Compared with these results in the males, female teachers showed significantly lower
percentages than those who attended a hospital or clinic, took “paid holidays” and felt it was
“difficult to continue work without taking paid holidays” due to the lower back symptom. No
significant difference was found in other inventories.

In terms of schools, the rate of teachers who described their symptoms as “almost none”
was significantly lower at P schools than S classes in the males, and than S classes and I
schools in the females. “Paid holidays” taken because of the symptom occurred more often at
P schools than S classes in both genders. The symptom appeared “suddenly during working”
with a significantly higher frequency at P schools compared with S classes only in the
males. The male teachers of S classes experienced repeated remission and recurrence of the
symptom less frequently than those at I schools.

Table 6 shows the results of the logistic regression analysis, in which the condition of
lower back symptoms in the past month was set to be a dependent variable, and the same
factors as in the case of the cervicobrachial symptom were considered independent variables.
Only the “almost all day, everyday” answer was regarded as presence of the symptom, and
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Table 5. Lower back symptoms, treatment experience, and current status of the symptoms among teachers
by gender and school. All figures with a decimal point show the percentages to the corresponding
number of the subjects in each column

Total Male Female
Male Female Pschools Ischools Sclasses x2test P schools Ischools S classes X 2test
Number of subjects 393 582 93 128 172 110 156 316
Lower back symptom in the past month
Almost all day, everyday 19.6 15.8 215 14.1 227 ns 255 10.9 149 P>>1P>S
Not all day, but everyday 19.3 222 28.0 17.2 163 ns 227 23.7 212 ns
Not everyday, but several times a week  34.9 40.7 344 40.6 308 ns 418 41.7 39.9 ns
. . Almost none  26.2 213 16.1 281 30.2 P<S§ 10.0 23.7 241 P<<ILS
Treatment experience in the past year
Hospital, Clinic  30.3 > 232 376 273 285 ns 23.6 20.5 244 ns
Acupuncture  15.5 19.8 17.2 15.6 14.5 ns 22.7 218 17.7 ns
Holidays taken due to the symptom
Paid holidays 30.8 >> 19.4 43.0 29.7 250 P>>S 300 179 16.5 P>>S
Sick leave 1.5 12 1.1 1.6 1.7 ns 09 13 13 ns
Number of subjects ¥ 290 458 78 92 120 ns 99 119 240 ns
Current status of the symptom
Difficult to continue work without taking paid holidays 11.4 > 6.8 15.4 8.7 10.8 ns 11.1 6.7 5.0 ns
Need occasional rest during worktime  16.9 15.9 20.5 174 142 ns 17.2 16.8 15.0 ns
Don’t need rest but feel the sympiom strongly  31.4 382 333 304 30.8 ns 40.4 345 392 ns
Mild symptoms  34.1 356 25.6 348 392 ns 303 38.7 36.3 ns
Almost ignorable 3.4 26 26 7.6 0.8 1>8 0.0 2.5 38 ns
No answer 2.8 0.9 26 1.1 4.2 ns 1.0 08 0.8 ns
Appearance status of the symptom
Appeared suddenly during working  15.5 14.0 218 18.5 9.2 P>S 1.1 14.3 15.0 ns
Appeared suddenly during king time 5.5 6.6 13 76 6.7 ns 5.1 92 58 ns
Appeared not suddenly but in a short time  14.1 13.1 205 8.7 142 ns 212 9.2 11.7 P>I
Gradually appeared without 61.7 64.8 52.6 64.1 65.8 ns 61.6 64.7 66.3 ns
No answer 3.1 15 38 1.1 42 ns 1.0 25 13 ns
Duration of the symptom
About 1 week 3.4 28 38 22 42 ns 5.1 1.7 25 ns
About 1 month 3.1 39 13 0.0 6.7 I1<8§ 20 42 46 ns
2-3months 4.8 72 38 33 6.7 ns 9.1 34 8.3 ns
About a half year 2.8 15 26 22 33 ns 1.0 0.8 21 ns
More than half a year 38.3 343 385 380 383 ns 343 36.1 333 ns
Rep ission and 45 485 46.2 533 36.7 1>8 485 521 46.7 ns
No answer 3.1 1.7 3.8 1.1 4.2 ns 0.0 1.7 25 ns

1) the number of the subjects who complained of the symptom more than several times a week. P schools, I schools and
S classes: see the footnote to Table 2. >, >> or <, << indicate that the value of the left side is significantly higher or
lower than that of the right side at the levels of 0.05 and 0.01, respectively, by the X’ test. ns means that no significant
difference was found between any combination among the three groups by school.

the others were regarded as none. In each model, fitness for the regression model was
accepted (P>0.1). Neither gender nor BMI was a significant factor in any of the models, while
age was always a significant factor. The odds ratio for subjects in their fifties was highest
around 3), and there was a tendency to increase with age. The object scores of the two
factors were divided as in the cases of the cervicobrachial symptom and incorporated as an
index for workload in Model III. In this model, the odds ratio was higher in the groups with
larger scores of the first score (P=0.058 for trend test). On the contrary, the second factor did
not show any significant association. After considering these two factors, the odds ratios of
the symptom in P schools and S classes were significantly higher than 1, when I schools

were referent.
DISCUSSION

It has been widely accepted that continued and repeated loads on a specific region in the
upper extremities develop work-related diseases where damaged areas are rather limited such
as lateral and medial epicondylitis®3, cubital and carpal tunnel syndromes® 442, peritendinitis
or tenosynovitis or De Quervain’s disease? 4, and rotator cuff syndrome®. Aside from these
diseases, the existence of conditions presenting chronic pain or stiffness over a wider range
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Table 6. Individual and occupational factors related to the lower back symptom by
logistic regression analysis under three different models. Figures show
odd ratios with 95% confidence intervals after adjusting for all other
factors in each model

Factor Model I Model I Model I

Gender  : Female/Male 08 06—1.1 0.8 06—1.1 08 06-1.1

BMI : Underweight/Normal 1.7 08-36 1.7 08-36 19 08-—-40
Obese/Normal 13 08-20 12 08-19 1.2 08-2.0

Age : 30s/20s 24 12-53 26 13-58 25 12-52+
40s/20s 23 12-—-48 26 13-55 22 1.1—-48 P,=05
50s/20s 28 14-—6.0 33 1.6—72 31 15-=70-

School  : P schools/I schools 24 15-39 20 1.0-39
Sl /1 schools 1.4 09-22 1.7 11-28

1st factor : Q2/Q1 1.6 09-3.04
Q3/Q1 25 13—-46 P=058
Q4/Q1 24 12—-484

2nd factor : Q2/Q1 09 05—15
Q3/Q1 1.0 05-—-17
Q4/Q1 08 04—14

Underweight: BMI<18.5, Obese: BMI>25, Q1: Score value <25%ile, Q2: Score value >
25%ile and 50%ile, Q3: Score value >50%ile and <75%ile, Q4: Score value >75%ile. P, and
P. show the results of trend test for age and 1st factor, respectively. P schools, I schools and
S classes: see the footnote to Table 2.

from the fingers to the shoulder and neck has recently been recognized, and attracted much
attention. This feature is referred to as nonspecific upper-extremity musculoskeletal
disorder® 4.4 and is considered the dominant portion of disorders previously referred to as
repetitive strain injuries %, cumulative trauma disorders?, and occupational cervicobrachial
disorders®#®, Where damaged areas tend to be restricted as a result of working practices, it
is appropriate to design questions that ask about symptoms separately in the neck, shoulder,
arms, elbows, and wrist joints and in the right and left regions. However, school teachers of
disabled pupils perform a variety of short duration actions? 25 such as holding a pupil in
class, supporting sitting or standing positions, supporting walking or restraining unexpected
behaviors of a pupil. These actions were also applicable to nursery school nurses®, who were
the subjects of the present study, to examine the validity of the self-administered
questionnaire. The effects of such work practices exerted on all the upper extremities are not
limited to a specific region. So, nonspecific upper-extremity musculoskeletal disorders must
account for the majority of diseased conditions among the nursery school nurses.
Accordingly, a question which we developed for the entire upperextremities; “have you
experienced any pain or stiffness in your neck, shoulders or arms in the past month?” would
be appropriate. The alternative would have been to prepare questions for each subregion of
the upper extremities and then to evaluate the combinations that were generated. This
alternative, however, would have resulted in more questions, which naturally increase the
numbers of questions not answered, reducing the number of valid responses.

There was only one question relating to lower back symptoms in the present study:
“have you experienced any pain or stiffness in your lower back in the past month?”. No
question was included to screen the presence of lumbar disc herniation or facet syndrome as
represented by a radiating pain to the lower extremities. This was primarily because the
majority of lower back symptoms detected in workers of various jobs was of the muscular or
fascial natures, and partly because the question provided in this study could identify
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persons with disorders such as lumbar disc herniation as long as it was accompanied by
lower back symptoms.

Four answer options exclusive of one another were prepared to ascertain cervicobrachial
and lower back symptoms. Muscle tenderness evident by our clinical examination was
recognized among only 5% of the subjects who chose the answer option of “almost none” in
both of the symptoms. The more frequently subjects complained of symptoms, the wider the
regions where tenderness was observed. Further, the rates of those feeling difficulty in daily
activities were significantly higher in the group most frequently complaining of symptoms
than in the other three groups.

Thus, the question and answer options adopted in the present study reflected well
clinical conditions of nonspecific upper-extremity musculoskeletal disorders and the extent to
which musculoskeletal symptoms intervened in daily activities. The descriptions used were
plain and the number of questions was limited. We considered that these questions and
answer options could be applicable in a self-administered questionnaire study on
musculoskeletal disorders including the cervicobrachial and lower back regions.

Our present self-administered questionnaire survey of about a thousand teachers
working for disabled pupils clarified that 19.6% of male teachers complained of lower back
symptoms “almost all day, everyday” in the previous month. Also the study revealed that
30.3% of the males attended a hospital or clinic in the past year, 30.8% took “paid holidays”
and 1.5% “sick leave” in the past year because of the symptoms. The corresponding rates for
females were 15.8%, 23.2%, 19.4%, and 1.2%, respectively. These figures were consistent with
those reported by Taoda et al.?®, who surveyed teachers of physically and intellectually
disabled pupils. Furthermore, these were comparable with results obtained from Japanese
workers in occupations prone to lower back problems: male sanitation workersss)
construction workers®, and forest workerss; for women: nurses'?, nursery school nurses®)
and school lunch cooks®), The lower back symptom among the present subjects appeared
“gradually without awareness” four to five times greater than “suddenly during work time”.
The numbers of those whose symptoms took a chronic course of “repetitive remission and
recurrence” or persisted “for more than a half year” were high, nearly 80% of the subjects in
total. Such courses of the symptom were one of the features’® observed in static muscle work
occupations where awkward posture, such as bending forward and twisting, was undergone
frequently rather than a dynamic muscle work occupation where primarily heavy loads were
handled.

More females complained of cervicobrachial symptoms “almost all day, everyday” in the
past month (20.4%) than males (16.3%). The rates of those who took “paid holidays” or “sick
leave” because of cervicobrachial symptoms were rather low in both males and females
compared with those taken due to lower back symptoms. Contrarily, experiences of treatment
in the past year were high. The cervicobrachial symptom appeared “gradually without
awareness” and persisted for “more than a half year” or was “repetitive remission and
recurrence” in the majority of the subjects, as was the case with lower back symptoms.

In the present study, we used the two factors integrated by the homogeneity analysis as
an index of the workload on teachers working with disabled pupils. The positive direction of
the first factor axis was plotted with answers showing the presence of pupils who needed
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nursing care, while the negative direction of the same axis showed the absence of such
pupils. We considered that the first factor indicated the quantity of nursing care burden on
the teachers, and that the higher the points scored, the greater the burden. On the second
factor axis, the presence of pupils “who needed help drinking or swallowing food or
discharging sputum” and “who wore diapers” were plotted in a positive direction, while
pupils “who often sat down while moving” and “who behaved unexpectedly” were plotted in
a negative direction. From this, we considered that the second factor suggested the quality of
a nursing care burden, and that the higher the points scored, the more physical nursing care
that was needed.

An investigation using logistic regression analysis showed that of the two factors we
have used as indices of the burden of nursing care, the first factor increased the risk
significantly for developing the cervicobrachial symptom, even after considering individual
factors, i.e. gender, age, and BMI, and the different types of schools that teachers are
attending. Further, the higher the points of the first factor, namely the more nursing care
required, the significantly higher the odds ratio became. Maeda et al.?¥ assigned school
teachers into groups of slight, moderate, and heavy nursing care burden groups, based on the
physical conditions of the pupils in the classes. They observed that the complaint rates of
pains in the neck, shoulders, and arms increased gradually according to this order of
groupings. Although the criteria for this classification were not clearly stated, their findings
agreed with our result. Nursing care represented by the first factor includes maintaining the
sitting and standing posture of pupils, holding them for moving? sV, and holding the upper
extremities to restrain against unexpected behaviors. These correspond to static muscle
loads, forceful wrist extension/flexion or grasping with an arm extended, and sustained
flexion/extension of the neck.

As for lower back symptoms, the first factor was confirmed as an independent risk
factor showing a dose-response relationship. The teachers of disabled pupils were required to
use repetitive anteflexing posture for many aspects of their working practices? 24 5. 5. Qur
previous studys? showed that the trunk inclination angle of teachers in class was an average
24.1 degrees (SD 4.3), which was well over the considered 20 degrees point where the risk of
lower back symptom begins increasing®é), This was because their point of working was
always at a low height since their pupils were usually in a dorsal position on a floormat, or
on an ancillary skid due to their illness. Additionally, weight loads were exerted on the
lumbar area while holding pupils to move or when lifting pupils. These working practices
might cause the significant association between the first factor and the complaint rate of the
lower back symptom.

The second factor, which we considered the index for the quality of nursing care burden
on the teachers, showed no significant relationship with either the cervicobrachial or lower
back symptoms. In our study, the subjects were only requested to respond to whether or not
they took charge of pupils who needed the nine different nursing care points. The result of
the lower back symptom study showed that the type of school remained a significant risk
factor even after the first and second factors were taken into account. This suggested that
workloads other than those represented by the two factors could associate with the
musculoskeletal symptoms. Further investigation should be conducted considering the body
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weight, physical constitution and the nature of paralysis of the pupil concerned, with or
without application of ancillary tools, and the numbers of teaching staff and so on.

As for individual factors, age was a risk factor for both the cervicobrachial and lower
back symptoms. In addition, every regression model in this study confirmed that being
female was a significant risk factor for cervicobrachial symptoms. Similar results were found
in other jobs’ 6, Gender difference® ¢ in muscle fiber composition in the trapezius muscle
could be one of the reasons. The present study, however, showed a higher risk of the lower
back symptom in males, though not significantly. Further, in another job%* cervicobrachial
symptoms were also found more frequently in females, while the complaint rates of lower
back symptoms were higher in males. From these, there is a possibility that the difference in
the prevalence of the musculoskeletal symptom between males and females is attributable to
workloads reflected by differences in the roles of working naturally borne between males
and females in the same workplace. BMI was not a significant risk factor in the regression
model incorporating all factors. However, if a standard body weight (18.5<BMI<25) was
referenced for the cervicobrachial symptom, a lower risk was noticed with lower weight BMI
<18.5) and a higher risk with obesity BMI>25), while a risk of the lower back symptom
tended to be high in both lower weight and obese subjects. These results are of interest
because there is a possibility of lowering the risk of developing musculoskeletal symptoms
by intervening in the body weight of subjects. Further study is necessary on this point,
however.

CONCLUSIONS

The present self-administered questionnaire study clarified that complaint rates of the
cervicobrachial and lower back symptoms were clearly high in teachers in charge of
physically and intellectually disabled pupils. These symptoms were considered to be work-
related causing the teachers to take “paid holidays” and “sick leave” frequently. Also the
present study showed that the question and answer options we developed are useful
parameters in epidemiologic research for musculoskeletal symptoms now widely prevailing
in various workplaces.
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