Journal of the Korea Convergence Society ISSN 2233-4890
Vol. 10. No. 1, pp. 371-380, 2019 https://doi.org/10.15207/JKCS.2019.10.1.371

Taode] @Yl FAe wE 54 =3 WEd)
A = mlA]

:
e st S e, st SRt g g FEH

The effects of muscle activity of ambulance workers carrying a patient
on a stretcher with or without helmets
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Abstract Electromygram was measured in three different cases; not wearing of a helmet, wearing of a 920g helmet,
and wearing of a 1310g helmet, and it was revealed that there was a high level of muscle activities on the opposite
side (sternocleidomastoid muscle) while the head and the neck were moving right and left and muscle activities of
the curve and of the hyperextension were found to be not significant. Especially, the presence of a helmet seemed
to cause a difference in a level of muscle activities on the deltoid and erector spine muscles while lifting or lowering
with a weight placed on the deniz backboard. Therefore, it would be possible to assume that this newly developed
smart helmet would not affect muscles around the necks of paramedics if they do not move their necks and heads
right and left while lowering or lifting a patient using the deniz backboard. In addition, in case of the deltoid and
erector spine muscles, it is shown that an increase in the degree of movement could lead to an increase in the level
of muscle activities on the muscles controlling of the corresponding action, which are waist and back muscles.
Despite it, it would be possible to prevent possible injuries and/or muscular and skeletal diseases around the lumbar
by fully complying with a basic rule of straightening of the waist while making a power-lifting motion.
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Table 1. Physical characteristics
) ) BMI(body
Items Age (years) | Height (cm) | Weight (kg) mass index)
Mean+SD | 27.0+154 | 174.0+512 | 74.34+9.76 | 74.34+9.76

Fig. 1 .Electrode attachment position
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Fig. 2. Muscle activity mesure and position of
upper body when lowering the stretcher

Fig. 3. Muscle activity mesure and position of
upper body when lifting the stretcher
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Table 3. The 8 muscle activity when head and neck bending posture with or without helmet

N mean standard deviation F S;?ggf;{:;e
None 12 44342 .3809 778 467
920g 12 4.3450 37687
LLSCM 1310g 12 4.5433 A4
Total 36 4.4408 38758
None 12 50.0333 5.13691 47.280 .000
920g 12 74.1950 7.81039
RLSCM 1310g 12 741917 7.79481
Total 336 66.1400 1341565
None 12 12.2692 3.93116 484 .621
Lt_Splenius_ca 920g 12 13.1958 4.23590
pitis 1310g 12 13.9358 4.30194
Total 36 13.1336 4.09765
None 12 6.6467 55950 1.423 255
Rt_Splenius_ca 920g 12 6.8675 1.05381
pitis 1310g 12 14.5500 22.60469
Total 336 9.3547 13.22603
None 12 3.8808 92662 1.589 219
Lt Trapezius 920g 12 4.6017 2.16683
- 1310g 12 3.5767 85213
Total 36 4.0197 1.47096
None 12 3.2617 .31900 735 487
. 920g 12 3.1108 48573
RLTrapezius 1310g 2 33302 56835
Total 36 3.2372 46573
None 12 6.3217 .79000 282 NES)
Lt_Erector_spin 920g 12 6.3933 1.74102
ae 1310g 12 5.9350 202571
Total 36 6.2167 1.57485
None 12 51175 1.20117 1.056 359
Rt_Erector_spin 920g 12 7.6192 4.13665
ae 1310g 12 75.2692 232.35526
Total 36 29.3353 134.38738
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Table 4. The 8 muscle activity when head and neck right bending posture with or without helmet

N mean standard deviation F S;gr;gg:;ﬁ;e

None 2 48.5000 850229 10672 000
%00 2 59.7317 7931%
LLSCM 13109 2 DR 739007
Totl 3 570878 995049

Nore © 45717 159181 023 977
%00 © YREES 168019
RLSCM 13109 2 46167 166650
Totl % 46339 1.60001

Nore 2 60333 63006 568 572
L1 Solents,canis %200 2 62833 372015
- - 13109 B 7.0008 156748
Totl % 6.4458 2.30%5

Nore 2 16,1917 366493 1472 204
— %00 B 17.3483 406938
- - 13109 B 19.735 705149
Totl 3 177575 52038

Nore © 29008 62 364 607
, %00 © 31205 58451
LLTrapezius 1310g 2 31042 1653
Total % 30492 60821

Nore B 37490 11575 1447 250
, 920g B 34342 113714
AL Trapezius 1310g B 42800 138304
Total % 38211 104656

Nore 12 69325 84915 2% 746
L4 Erector soinae %00 12 72450 104460
recior 13109 2 72382 141818
Totl 3 71372 1.10601

Nore © 45575 205517 680 514
AL Erector spinae %00 2 58000 451000
rector 13109 © 62400 38730
Totl % 55356 363769
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Table 5. The 8 muscle activity when head and neck flexion posture with or without helmet

N mean standard deviation F Significance probability
None 12 54075 48424 068 935
9209 12 5.5533 1.31347
Lt SCM
1310g 12 55767 1.58475
Total 36 55125 1.18784
None 12 5.3975 86788 2514 0%
RLSCM 9209 12 57158 94219
1310g 12 6.6042 1.98963
Total 36 59058 1.42409
None 12 5.3208 82741 1.498 238
Lt_Splenius_capitis 9209 12 SAT 81088
1310g 12 5.9450 1.02858
Total 36 5.6044 906H4
None 12 46467 76928 1.087 349
Rt Splenius caplts 920g 12 4.8908 1.71609
1310g 12 54942 1.66390
Total 36 50106 1.45333
None 12 3.0833 48903 719 495
) 9209 12 34475 57523
Lt_Trapezius
1310g 12 4.0025 3.18679
Total 36 35111 1.87559
None 12 34175 88988 055 947
, 920g 12 33633 92374
Rt_Trapezius 1310g 12 35050 1.31479
Total 36 34286 1.03144
None 12 9.5533 10.13614 150 862
Lt Erector spinae 9209 12 9.1692 3.16109
- - 1310g 12 82183 89928
Total 36 8.9803 6.00072
None 12 7.9808 1.81288 445 644
Rt Erector spinae 9209 12 8.1367 2.78059
- - 1310g 12 8.8325 2.30682
Total 36 83167 231613
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Table 6. The 8 muscle activity when head and neck hyperextension posture with or without helmet
N mean standard deviation F Signficance
probability

None 12 8.0008 85215 15 883
20g 2 8.6033 3.86867
LL_SCM 13109 12 84008 330094
Total 36 8.3350 203162

None 12 85025 157015 338 715
920g 12 9409 401212
RL_SCM 1310 12 87150 327610
Total 36 8.9058 306528

None 12 3.9500 225570 226 79
, . 20 2 45550 230002
Lt_Splenius_capitis 13109 1 23200 511149
Total 36 42750 2 17411

None 2 10742 217561 378 668
, . 20 12 16317 156641
Rt_Splenius_capitis 13109 1 47205 212007
Total 36 14761 194342

None 2 20217 173168 134 85
, 920 12 26717 1.11270
Lt_Trapezius 13109 1 3113 208724
Total 36 20022 204200

None 12 20308 53065 1003 378
A Tranezi 20g 2 24267 100428
- rapezlus 1310g 12 8.3200 2105129
Total 36 42500 12.18197

None 2 3639075 124710641 003 381
, 20 2 18383 1.70505
Lt_Erector_spinae 13109 12 55775 164530
Total 36 247744 719.86023

None 2 37125 86851 347 709
, P20 12 47625 415664
Rt_Erector_spinae 1310 1 73300 300401
Total 36 1.0697 3.04444

Table 7. The muscle

activity of upper body when lifting 32.5kg with or without helmet

N mean standard deviation F Significance probabilityl

Noe 2 11,0358 347666 674 203
%20q 12 10785 477858
Lt_SCM 1310g 12 136875 4551%
Total % 1185 438000

None B 83500 254084 A oL
%00 2 0485 34073
RLSCM 13109 12 118190 34355
Total % 9.8808 37305

None B 129767 103562 B =
L1 Splrius, capt %20g 2 13505 147178
= - 13109 2 140505 224700
Total % 135106 108166

None B 240700 B30 0 |
AL Splenius capits %20q 2 14300 210060
s - 1310g 2 150117 191156
Total % 17600 2038004

None B 555 11.00047 380 Jisi]
L Traperius %20g 0 D59 1447651
; 1310g 12 830417 5450505
Total % B1.4467 T91H6

None B 206058 1090140 787 §ES
AL Trapezius %20q 12 28500 18.407%5
- 1310g 12 53210 19.15500
Total % 475417 16,9530

None B 530017 13.68280 5556 0%
L1 Erector spinae %20q 12 652167 13,1034
Erector 13109 12 755050 11.07923
Total % 560775 1451150

None B 534300 500308 R o0l
AL Erecior spne 920q 0 710583 1583153
LErector 13109 12 76.7083 842330
Total % 69.050 13,0601
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Table 8. The muscle activity of upper body when lowing 32.5kg with or without helmet

N standard E Significance
mean deviation probability
None 2 104963 134880 193 826
920g 2 102%7 165307
LLSCM 1310g 2 9929 331930
Total % 100414 220500
None 2 8.3525 113089 1029 369
920g 2 79567 70615
ALSCM 1310g 2 85250 108369
Total % 82781 99604
None 2 122075 158880 1648 208
1 Soerite cani 920g 2 137808 261867
-oplenius_capiis 13109 12 13,0250 194837
Total % 130111 213434
None 2 17.0267 287454 2345 112
o 920g 2 17.0633 414734
Rt_Splenius_capits 13109 2 206725 647226
Total % 180542 491693
None 2 98,1258 17.16326 9.028 001
i oo 920g 2 1259167 10.84987
- fapezus 13109 12 1223333 2233763
Total % 1154586 21.06003
None 2 97,5458 22220600 4041 07
At oo 920g 2 111,355 25 84335
- rapezus 1310g 12 1267233 2713518
Total % 111.8675 2725097
None 2 34,5917 600197 19.441 00
L Erector o 920g 2 89017 655625
—TeclorSo 13100 12 522050 9.174%
Total % 450604 10.56959
None 2 201725 539321 9542 001
, 920g 2 515750 74299
Rt Erector_spinae 13109 12 518833 9.15213
Total % 478769 9.13010
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