Nagoya J. Health, Physical Fitness,Sports Vol. 13 No. 1 (March 1990)

E P I BT H N A R O MG

Analysis of ergonomic problems in the work at nursery schools
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The aims of this study were to assess characteristics of the musculoskeletal stresses and to clarify the ergonomic problems
of nursery school teachers during their tasks, especially those in charge of children less than one year old.

In a questionnaire survey made on 102 subjects from 46 workplaces, complaint rates for musculoskeletal stresses were
more than 30 % in many tasks such as bottle feeding, changing diapers, exercising and bathing babies, pushing baby car-
riages and feeding. Postures during the exercises of a baby were analyzed in 10 subjects at seven workplaces by using video
tapes. The proportion of stressful postures was found to be different between subjects, which was partly dependent on the
usage of a table and the position of their legs. Dimensions of some installations in seven nursery schools were measured,
which were considered too low for workers. Optimum heights of the seats and armrests of chairs used for bottle feeding were
estimated in 73 nursery school teachers and they were almost the same as those of chairs for ordinary clerical tasks. The
optimum height of the platforms for changing diapers was also estimated at about 55 % of the subjects' heights.

In conclusion, it was considered that there were many ergonomic factors which could be improved in the working tasks of
nursery school teachers, though some effective improvements have already been implemented in their ways of working and

the heights of certain installations.
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Table 1 Complaint rate for musculoskeletal stress in each body portion during main tasks of nursery school
teachers in charge of children less than 1 year old. Underline indicates 30% or more than 30% of

complaint rate. (N=102)

Bottle

Changing

Exercising

Bathing

Pushing

feeding diaper baby baby carriage Feeding
Neck 31(30%) 13(13%) 13(13%) 13(13%) 12(12%) 14(14% )
Shoulder right 31(30% ) 19(19% ) 31(30%) 29(28% ) 40(39% ) 38(37% )
left 30(29%) 11(11%) 31(30% ) 35(34% ) 38(37% ) 17(17%)
Arm right 44(43% ) 20(20% ) 32(31%) 35(34%) 40(39% ) 50(49% )
left 58(57% ) 12(12%) 23(23%) 48(47%) 33(32% ) 9( 9%)
Upper back  right 31(30%) 28(28% ) 28(28% ) 23(23%) 24(24% ) 30(29% )
left 25(25% ) 17(17%) 23(23%) 18(18%) 13(13%) 13(13% )
Lower back  right 36(35%) 52(51% ) 46(45% ) 56(55% ) 51(50% ) 27(27% )
left 32(31%) 46(45%) 39(38% ) 53(52% ) 39(38% ) 25(25% )
Leg right 2(2%) 4( 4%) 0( 0%) 3(3%) 6( 6%) 6( 6%)
left 6( 6%) 4( 4%) 0( 0%) 4( 4%) 70 7%) 70 7%)
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Table 2 Frequency of usage of backrests, armrests,
and chairs during bottle feeding. (N=100) *

Backrest Armrest Chair
Always 53 28 28**
Often 28 14
Sometimes 14 19
Seldom 3 14 72
Never 2 25

* Two subjects were omitted because of missing
data.

** Subjects answering always, often or sometimes.
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Figure 1— A, B Relationship between heights of nursery school teachers and
self —estimated optimum heights of chairs in the sham task of
bottle feeding.
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Figure 2—A, B The daily number of children per nursery school teacher and
duration of exercising each child.
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Table 3 Time distribution of working postures of nursery school teachers in exercising a baby.

Name  Age Work- Time per Torso ll » Necli & Arn_l 3 Leg Lifting
place baby 30—59 60°— 45"— Right Left baby

Y.S. 25  Me@88)” 657 sec 88 sec 207 sec 330 sec 75 sec 75 sec 180 sec 60 sec
(13%) (32%) (50% ) (11%) (11%) (27%) (9%)

H, T, 37 Me (88) 359 131 14 145 34 34 10 80
(36% ) (4%) (40% ) (10%) (10% ) (3%) (22%)

R.Y. 32 Me 117 20 10 92 18 18 0 5
(17%) (9%) (79%) (15%) (15%) (0%) (5%)

F.M., 22 Ho 184 62 10 106 0 0 24 24
(34%) (5%) (58%) (0%) (0%) (13%) (13%)

M.S. 20 Ho 260 126 62 188 88 110 0 39
(48% ) (24%) (72% ) (34% ) (42% ) (0%) (15%)

Y. ¥, 4 Hi 137 9 0 25 38 38 0 14
(7%) (0%) (18%) (28%) (28%) (0%) (10%)

S. M, 32 No 206 28 0 28 50 50 0 33
(14%) (0%) (14%) (24%) (24%) (0%) (16%)

M. Y, 21 No 115 28 53 53 25 25 5 12
(24%) (46%) (46%) (22%) (22%) (4%) (10%)

N. K 22 Ir 233 72 15 67 15 23 23 7
(31%) (6%) (29% ) (6%) (10%) (10% ) (3%)

M. M1 23 Mi % 100 0 0 0 52 52 0 0
(0%) (0%) (0%) (52%) (52%) (0%) (0%)

M, M2 23 Mi & 640 31 0 31 563 563 42 8
(5%) (0%) (5%) (88% ) (88% ) (7%) (1%)

1) Cumulative duration of torso inclination of 30 or more than 30 degrees.

2 ) Cumulative duration of neck inclination of 45 or more than 45 degrees.

3 ) Cumulative duration of arm flexion of 45 or more than 45 degrees.

4 ) Cumulative duration of instable leg postures as shown in Fig3—A.

5) (88): Videotaped in 1988.

6 ) Using table to exercise baby.
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Figure 3—A, B, C, D Sketches of some postures of nursery school teachers in

exercising a baby.

A : Unstable leg posture.

B : Lifting baby (without using table).
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C : Lifting baby (using table).
D : Sitting with abducted legs.
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Figure 4 Relationship between heights of nursery school teachers and self—
estimated optimum heights of platforms in the sham task of changing

diapers.
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Table 4 Size of baby bathtubs

Work- Size Workers Relative Size
place Rim Floor Depth N Height (H) R/H (%) ¥ F/H (%) "
®"”  ®” R
Ho 85 cm 53 cm 32 em 5 160.44+5.2 em 51.1—54.8 31.9—34.2
Hi 84 44 40 5 152.8+5.7 51.9~57.1 27.2—29.9
Me 83 52 31 5 160.0+2.4 50.6—52.5 31.7—32.9
Mi 79 48 31 4 157.2+3.9 48.8—51.6 29.6—31.4
Ka 78.5 54 24.5 3 150.5+6.6 49.7—53.7 34.2—36.9
No 77 46 31 5 152.7+7.8 46.7—52.6 27.9—31.4
Mean 81.1 49.5 31.6 155.9+6.3 52.2+2.3 31.6+2.4
Maximum 85 54 40 166. 2 57.1 36.9
Minimum 77 44 24.5 146. 2 46.7 27.2
1) Height of bathtub rim.
2 ) Height of bathtub floor.
3 ) Rim heights in relation to workers'’ heights.
4 ) Floor heights in relation to workers’ heights.
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Figure 5 Nursery school teachers' views on floor heights of bathtubs. Relative

size (percentage) of the floor height as compared with worker's height

was calculated and divided into four ranks.
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(Appendix) The criteria of working postures
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