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Abstract. Due to the lack of anthropometric information in northwest Mexico, we did an anthropometric study that represents
the population physical characteristics and that is reliable for the design or redesign of workstations. The study was divided in
two phases. The first one was the anthropometric study of 2900 automotive industry workers in northwest of Mexico. The
study includes 40 body dimensions of 2345 males and 555 females personalized to be used in future researches. Second phase
includes compared anthropometric characteristics of population reported in four Mexican studies and a Colombian study
against the current study. Benefits of this project are: a reliable database of anthropometric characteristic of automotive indus-
try population for workstations design or redesign that match with the users, increase product quality and reduce economic,

medical and union complains.
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1. Introduction

The main tool for designers of workplaces is an-
thropometric data which provide information on
critical body dimension, unfortunately, in Mexico
there are a few anthropometric studies and are too
regionalized, the sample size is too small and only
provide information for men or women. This is the
case in Avila et al [1] presented a study at Guadala-
jara, Mexico metropolitan area. Lavander et al [2]
presents a study of 21 anthropometric measures on
87 female workers in maquiladora industry in the
Mexico - U.S.A. border. Liu et al [3] presents a
study of only 12 anthropometric measures on 110
female workers in the maquiladora industry in the
Mexico - U.S.A. border. These last two studies
were conducted in Mexico northeast zone.

This paper presents results of 40 anthropometric
measurements of automotive industry workers,
males and females. These data are compared with
anthropometric characteristics of some population
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reported in Guadalajara, Leon Guanajuato, Mexico
City and Colombia.

2. Methods
2.1. Subjects

The mean age and standard deviation were
30.24 and 7.04 year for female and 33.51 and 8.19
year for male respectively. The mean and standard
deviation of the weight of the participants were
81.21 Kg and 12.24 Kg for male and 69.52 Kg and
11.73 Kg for female res respectively. The sample
presented in the present study seems to be represen-
tative of the employees of the automotive industry
at northwest of Mexico
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2.2. Apparatus

Standard tools for anthropometric measurement,
including calipers and anthropometers, were used
for length and breadth measurements of various
body segments. A graduated cone was used to
measure the grip diameter of the dominant hand.
Maximum grip strength was measured using a hand
dynamometer with the handle width set to 5 cm.
Weight was measured using a physician’s scale.
Circumferences were measured with a plastic tape
graduated in millimeters.

2.3. Procedures

2,345 male and 555 female operators were se-
lected to participate in the survey. All were em-
ployees at an automotive industry facility in Mex-
ico northwest. Thus, sample was limited to a re-
gional population segment. All employees were
measured wearing work clothes and safety shoes,
where measurements were made on the right side of
the body. Data were obtained for each of the meas-
ures defined in Table I. Where dimensions meas-
ured were consistent with those summarized by
NASA [4]. Test statistics were conducted with
Minitab®.

3. Results

Table 1 summarizes the anthropometric charac-
teristics of the sample by gender. The mean and
standard deviation of stature from this sample were
173.47 cm and 6.52 cm for male and 163.29 cm and
5.87 cm for female respectively with shoes on. Ta-
ble 2 also provides the values of each body dimen-
sion at the 5th, 50th and 95th percentile.

3.1 Comparison with other populations

4. Discussion

This paper presents 40 measures anthropometric
essentials for the design of workstations, tools,
clothing or personal protective equipment. Based
on the results of the comparisons with other studies
with populations of Mexico, we can conclude that
workers in northwestern Mexico are higher and the
fact that measures have been taken with no shoes
affects the comparison with other studies. Finally,
the range and average age of this study, 18 to 61
years and 32.89 years is similar to other studies
presented here.
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Table 1
Anthropometric characteristics
MALE FEMALE
average stddv 3% 85% |average stddv 3% 95%
Statura 173.47 652 162.84 184.00| 162.28 5.7 153.84 17250
Eye height 16258 650 152.50 173.30| 151.85 5.58 142.50 150.50

Shoulder height | 14475 6.3 13570 154.10| 13579 5.21 127.57 144.08]
Elbow height 11188 480 104.30 118.50) 105.23 4.97 5B.50 11240

Waist height | 10429 5.84 95.00 114.00) 99.01 S77 89.50 10823
Buttocks height| 7550 438 7150 8580 7446 3.93 6804 80.83

By making a comparison of data from current Haight to the

study with data from other populations, with the wrist 2620 443 7960 9330 8134 412 7527 8823
subject standing, it shows that there is a significant Middle finger
. heisht 6757 376 6170 7370\ 6485 347 S9.5T 7013
difference among data. Tables 2 and Table 3 show Span 17646 7.13 18470 188.48| 161.83 650 15157 172.00
the data used to make comparisons between Elbows width
. . with the hands
different populations O
chest. 8268 T.EE T120 0450| 75.40 7.24 6477 86.30
Arm rzach from)

wall 8780 426 8072 %5488| 81.05 3583 7514 8&7.60
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Table 1. Continuation. Table 1.Continuation
MALE FEMALE MALE FEMALE
avarage stddv 3% 53% |averagze stddv 3% 83% averaze stddv 3% G5% |averaze stddv 3% 85%
Lem reach from Vartical arm
wall with clos=d reach from seat
hand with clossd
77.96 405 T1860 8460 7211 3.80 8810 78D hand 12420 507 11592 132.48| 11584 428 108.87 122.80
Chast Sitting height
cireumfarancs 10276 835 9000 117.16| 9549 713 85.00 108.00 13228 433 12530 139.50] 125.77 443 11820 132834
Waist 2zat height
circemferance 95.05 965 81.00 11298 2859 11.08 72.00 109.00 47232 740 3840 4628| 4037 259 2600 4450
B_"" tock Buttock to
cireumferanca poplitzal length
103.56 875 93.00 115.00| 10496 &34 93.00 120.00 seated 4794| 323 4300 53.20| 47.34 325 4250 5246
Hand length Buttock knes
1822 088 1740 20.20) 1748 078 18.20 1830 tensth seated 53.41 381 5382 6510 57.80 251 5207 63.43
Palm length . Poplitzal height
- 1077 088 930 11.70| 1000 058 910 11.00 4231 340 3980 4978| 4288 274 847 2578
Hand braadth 879) 050 800) 960) 781 051 710 870 Knes height s374 310 4882 S8.88| S1.31 289 4700 5573
Grip diameter Forzarm and
43.11| 387| 4200] 54.00) 4562| 363 40.00| 52.00 hand length 4696 221 4350 50.50| 4343 238 4010 46.40
Sittinz heizht Shoulders
89.58) 32| 84.30) 9480 8576 3.08 80.07) 90.23 breadth 4377 271 3950 4830 3831 230 3570 4350
E_vah.et;ht_ TETT 365 7280 8470 7382 321 6894 TEE0 Hips breadth 9677 284 1240 4140 30904 261 3380 45.00
Shoulder height | §127 232 5620 66.58| 5827 284 5400 63.0§ Thishbreadth | 3282 324 2780 3310 3840 437 2827 4210
Elborw rest height Vartical 2m : ‘ ‘ : = : : :
2655 296 2162 2120\ 2877 277 2210 21.30 reach with
. clozed hand 21477 9.80 199.12 232.00| 198.88 226 124.00 211.00
Thigh clzarance Vertical
. arfical arm
height 15.09) 1.79 1240| 18101 1476| 210 11.50 18.20 rzach 110.43 1017 9480 126.00| 9768 218 8657 112.30
Va’tic,ala:m Ha_ﬂ': . . : : : . = :
reach from seat | 13421 532 12560 143.00| 12496 4.49 117.47 13230 € tores
4503 7.8% 3200 58.04| 2750 816 1200 39.00

Table 2. Comparison among male in the current study with other populations

STANDING SITTING
crrentstudy COOMDE Giupdalaina I_eoﬂ__%vila Metio city, | coment study  COOME Gruadalais Leon

Dimension =23y Btndel ggeioe 090 aagsns | ogeay Bt mdT s -i05  Avlar=309
datue |Media 7347 1701 1673 16437 164738 §0.38 8 §16 8339

SE 632 6.2 6.28 6.03 1644 3 LR LRIy 123
Eve height |Mecia 16238 1591 133 15323 13473 1877 186 4

£ 8.3 6.6 6.18 i 1873 36 il EAYl
Shoulder  [Mediz 14473 1386 138 1319 137269 61.27 388 81 313
Heght  |SE 6.39 il 1.849 35 1634 33 278 2763 283
Elbow  [Media 111.60 107 1068 101.06 103.119 2633 pil 46 I
Height  J5E 48 §7 3502 139 1931 296 241 2836 3.0

Table 3. Comparison among female in the current study with other populations
STANDING SITTING
Current Study  Colombia, Guadalsjara,  Lavandern=87 Liun=110 Corrent Study  Colombia,  Guadalajara,

Dimension =533 Estrada n=233 Avilan=204 =333 Estrada n=233 Avilan=204
statore IMedia 163.29 1569 136.7 1363 1535 8526 837 832

SE 3.87 38 329 32 i3 3.08 28 2742
Eye height |Media 151.86 1463 1449 1431 1429 3R 734

SE 5.68 3.663 i 49 36 32 8
Shoulder  Media 13379 123 1201 1205 8 354 551
Height  |SE i | 5.0 4917 47 284 23 2295

Media 105.23 939 1004 972 954 2677 233 25
Elbow
Height SE 197 404 3.880 41 3.9 277 2.06 1.5




