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ABSTRACT

Anthropometric data or measures of the human individual play very important roles in the design and development of
equipment suited to target user populations and are invaluable in product optimization. Very little is reported on
anthropometric data of human subjects of Nigerian origin, hence the need to develop valid anthropometric database for
target user groups in Nigeria on a systematic basis. Body segment dimensions and masses of adult crafismen within the
Benin area of Nigeria were generated through a field survey involving a representative 180 subject sample size drawn
from an estimated 1250 craftsmen population within the study area using standard techniques. Data generated from three
local government arcas in the study arca were compared using variance ratios and t-stalistics. Comparison was also made
hetween these data and those generated using an established (Winter’s) model. Significant differences in size (p=<0.03)
were established for subjects from the three local arcas within Benin. Subjects from Egor locality had significantly larger
size indications for only some of the segment parameters studied: this did not represent a general trend for all body
segments studied. There were marked deviations from observed mean values for 19 of the body segment parameters
generated using Winter's model, at probabilities ranging between 0.05 and less than 0.01, except for mean shoulder
breadth, wrist height above datum and foot length which were similar to the observed field values at p-values of 0.59,
(.15 and 0.11, respectively. This means that the new models generated for cach of the local government areas and Benin
City are more suited to predicting body segment dimensions n the study arca.
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1. INTRODUCTION

Static and functional measurements of human body segment lengths are widely applied. In engineering, they are
employed with respect to the design of machines or machine components. work and work spaces, buildings, etc. One of
the career domains within which anthropometry has been used extensively is military engineering [1]. However, Human
Eactor issues will always arise where people interact with technology products [2]. Safe and efficient use of equipment in
both civilian and military spheres require adequate establishment of compatibility between the equipment and users.
Anthropometric data have been shown 1o vary across age, sex. cccupation, ethnic origin and other variables [3-10].
Richard et al. [11] reported comparative increases in population heights of a studied population over time and a possible
linkage with immigration trends in the study area. Guided use of anthropometric data is traditional, particularly because
of distinet variations of the parameters involved [12] even within selected human populations [13].1t is essential to
establish design relevant data specific to a target population in order to achieve satisfactory product design.Spatial
dimensions of the target user population are often used to delermine requirements of the engineered artifact; expected
variability in body dimensions is used to indicate how much adjustability or how many sizes are required fo
accommodate the intended user population [14]. Traditional decisions based on percentile values [15]or ranges to be
included or eliminated when making design judgments often result in products or features that are suitable for just a
section of the likely user population, however inclusive or large. Attempts at achieving products suited to almost any user
population have been reported and some of such products appear to b such as can permit adjustable features [14] with
provisions for different users to adjust the equipment to suit their needs [16]. Some equipment or equipment features may
not lend easily to such improvisations. Anthropometric models share a basic need for accurate representationof body size,
shape, and proportion[2].Decoding human variation is a complex problem, which becomes even more difficult when
attempting to characterize large numbers of traits[13]. General acceptation is that there is no such thing as the average
representative person[17]. The need for products suited to different user populations necessitates adequate human
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anthropometric database generation for design purposes. Normally, these data are measurements of the human subject
taken between landmarks in various positions, usually standing and sitting, but sometimes prone or supine; heights from
the floor, assorted circumferences, body breadths, and depths are recorded. These measurements provide the data
necessary 1o create a numerie representation of the subject[15]. Anthropometric data should be reliable and statistically
robust to minimize the introduction of errors during the design of equipment, jobs or workspaces[18]. Chan and Jiao [19]
associated work-related fatigue and occupational illness to mismatch of anthropometric dimensions. Reductions in human
error and hazards during work are achieved with proper use of anthropometric data [20],

Detailed record of anthropometric data of subjects of Nigerian origin is scanty. This study was informed by a need to
develop on a systematic basis valid database of design relevant body segment dimensions and physical characteristics of
tepresentative craftsmen population in the Benin area of Nigeria.

1. MATERIALS AND METHODS
2.1. The Study Area

This study was conducted in Benin City, Edo State, Southwestern Nigeria. Benin lies within the longitudes 5°04 and 6°43
E of the Greenwich meridian and latitudes 5°44 and 7°34 N of the equator. The city is comprised of three local
government areas, namely Egor, Oredo and IkpobaCOkha areas. Benin is renowned as an ancient indigenous crafis centre
and boasts skilled artisans and craftsmen in various vocations, including automobile mechanics, electricians and
blacksmiths.

2.2. Sampling Technigque and Sample Size

Local authorities report an estimated 1250 crafismen population within the Benin area. An appropriate sample size for
this population was computed using the Creative Research Systems’ Sample Size Calculator [21] to be 170, based on a
confidence interval of 7.0 and a 95% confidence limit. The data reported in this study were generated from 180 human
subjects. These subjects were randomly drawn from the three local government areas.

2.3. Procedure and Instrumentation for Anthropometric Measurements

Anthropometric measurements taken were subject body segment lengths and weights, using standard techniques [22].
Twenty three static body segment dimensions (Fig. 1) were generated for each standing subject, in addition to the
subject’s body mass. The length measurements are lincar dimensions between indicated body landmarks for each
segment length. In this study, comparisons were drawn between observed field data and the commonly adopled Winter's
model for body segment dimensions [22]. Body segment parameters studied are indicated in Tables 1 — 6. Each sepment
dimension was generated with respeet to a datum, Segments | — 5 and 15 - 21 were generated with respect to the
standing platform while segments 6 - 14 and 22 - 23 were generated with respect to body parts of interest, as reference
{(Fig. 1). Each Subject’s body mass {parameter 24) was obtained using bathroom type scales.

2.4. Data Analysis

All test data were analysed for mean, minimum, maximum, standard deviation and percentile statistics. One-way analysis
of variance was run on these data with post-hac comparisons done across local government groups. Body segment
dimensions were then generated using Winter's [22] model based on actual field-generated statures for the 180 subjects
sampled for this study and were compared with actual segment dimensions of the subjects using the 1-test,

3. RESULTS AND DISCUSSIONS

Body segment dimensions of craftsmen subjects from Egor, Oredo and TkpobaOkha areas of Benin, Nigeria are presented
in Tables 1 — 3. Differences in mean foot breadths of subjects from these three areas were not significant (p=0.06).
However, highly significant differences (p=0.01) were observed for mean ankle, knee, pelvic and chest heights above
datum of subjects from Egor, Oredo and IkpobaOkha local government areas. Except for trunk breadth (p=0.294), highly
significant differences (p<0.001) were observed between mean values of hip and pelvic breadths of subjects from the
three local government areas. Crown, Shoulder to elbow, elbow to wrist and wrist to digit spans were significantly
different (p=0.004, p=0.001, p=0.002 and p<0.001, respectively) across the local government areas. No significant
differences (p=0.193) were observed for mean neck to shoulder spans across the three local government areas.
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Figure 1: Static body segment dimensions. Body segments are numbered as presented in the results tables
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Table 1: Mean body mass and segment lengths of craftsmen from Egor Local Government Area of Edo
State, Nigeria

PERCENTILES
sin Parameter MIN MAX MEAN SD 5TH 95TH
| Foot Breadth 760 132 924 1.04 810 11.2
2 Ankle Height 720 115 894 1.77 7.00 12.2
3 Knee Height 6.70 135 528 3.50 47.9 57.6
4 Pelvic Height IR0 592 1064 433 101.3 1134
5  Chest Height 939 1197 1372 5.8% 131.3 145.4
6 Hip Breadth 1122 1483 342 495 3.6 46.0
7 Crown 0.2 4k2 917 9RE 852 1042
] Trunk Breadth 2493 1075 345 T.16 2499 412
% Shoulder Breadth RS BIK O 4R4 533 389 55.5
10 MNeck o Shoulder b4 57.0 19.0 307 15.7 23.4
11 Shoulder to Elbow 13.6 354 385 3.23 33.7 43.5
12 Elbow to Wrist 1.3 450 313 3.79 26.5 38.1
13 Wrist to Digit 245 41,2 220 2.42 183 25.6
i4  Head Length 125 297 2ZL9 276 17.6 262
15  Subject Height 6.4 269  IRLO 4. 40) 164.5 191.9
16 Eyes Height 1502 1947 1655 R.74 149.5 175.7
17 Chin Height 1392 1829 154.0 9.59 141.5 167.2
18 Shoulder Height 1152 1723 1398 #.25 130.6 150.1
19  Elbow Height 123.7 1536 1157 5.79 107.0 125.0
200 Wrist Height 1026 1352 90.6 9.37 79.7 111.3
21 Long Digit Height R4 1122 T23 13.4 54.0 92.8
22 Foot Length 212 984 278 1.39 24.7 29.8
23 Palm Breadth 242 299 102 118 8.66 12.1
24 Subject Body Mass 650 1060 831 833 719 99,1
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Table 2: Mean body mass and segment lengths of craftsmen from Oredo Local Government Area of Edo
State, Nigeria

PERCENTILES
8 Parameter MIN MAX  MEAN SD 5TH 95TH
| Foot Breadth 7.90) 1.5 935 0.78 810 10.5
2 Ankle Height 7.60 B s %21 119 6.90 10.2
3 Knee Height 6.80 15.4 51.7 276 480 43.8
4 Pelvic Height 40.6 56.5 036 429 975 104.7
5 Chest Height 9.8 1167 1332 611 1215 142.6
6  Hip Breadth 115.6 1476 354 7.27 300 414
T CHE 28.7 83.6 85.5 13,6  77.5 973
% Trunk Breadth 2.40 99.6 142 142 253 40.2

9 Shoulder Breadih 23.0 136.8 46.5 6.2 6. 54.9
10 Neck o Shoulder 31.2 55.6 19.8 2.32 6.8 228

Il Shoulder to Elbow  15.8 273 355 4.78 27.8 428
12° Elbow to Wrist 24.8 44.5 29,9 350 242 353
13 Wrist to Digit 232 T8 211 205 173 24.6
14 Head Length 161 26.2 21.6 269 164 253
15 Subject Height 15.2 26.8 1789 912 1633 1923
16 Eyes Height 150.3 193.7 1654 873 1533 177:6
IT  Chin Height I37.6 1798 1518 108 1300 165.4
I8 Shoulder Height 1158 174.2 1416 B.87 131.6 158.3
19 Eibow Height 113.3 162.4 1136 625 1033 126.4
20 Wrist Height 98.2 131.3 868 B45 772 9.6
21 Long Digit Height 329 1023 716 785 603 839
22 Foot Length 363 BR.T zZ7.1 172 243 297
23 Palm Breadth 229 253 9.76 .04 840 1.5

24 Subject Body Mass  69.0 990 82.7 6.98 71.9 940

Table 3: Mean body mass and segment lengths of eraftsmen from IkpobaOkha Local Government Area of
Edo State, Nigeria

PERCENTILES
s/ Parameter MIN MAX MEAN SD 5TH 95TH
I Foot Breadth 7.0 26 240 0497 71:30 10.6
2 Ankle Height 680 1Ll 837 1.13 7.30 10.3
3 Knee Height 690 121 508 3.19 438 54.7
4 Pelvic Height 397 563 1037 4.99 97.3 113.8
3 Chest Height 927 1186 1338 5.90 128.2 1418
6 Hip Breadth 104.8 1452 338 3.17 28.7 37.8
R 281 432 875 571 78.1 96.9
8 Trunk Breadth 735 1013 367 3.03 32.1 41.1
% Shoulder Breadih 289 459 438 4.07 383 50.5
) Neck 1o Shoulder 375 5400 192 1.87 16.7 22.6
L1 Shoulder to Elbow 152 235 339 4.66 25.3 40.3
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12 Elbow to Wrist 21.8 413 292 3.25 24.3 349
13 Wrist to Digit 228 364 204 1.84 17.5 23,1
14 Head Length 162 257 205 2.62 16.9 24.9
15 Subject Height 164 263 1786 10.0 162.2 1918
16 Eyes Height 1493 1938 163.1 9.56 144.6 176.0
17 Chin Height 1382 1803 152.1 8.84 137.6 165.5
18 Shoulder Height 1319 1721 1394 7.34 129.3 156.0
19 Elbow Height 1254 1619 [113.7 7.37 6.2 1258
20 Wrist Height 93.8 1275 871 8.04 74.2 104.4
21 Leng Digit Height 724 1128 7.7 .83 6.1 88.7
22 Foot Length 572 917 262 1.77 23.5 20.0
23 palin Breadth 213 292 933 1.12 7.60 11.2
24 Subject Body Mass 640 950 799 6.11 88.2 882

Head length, wrist height above datum and palm breadth were significantly different (p=0.11, p=0.04 and
p=0.001, respectively) across the 3 local arcas. However, cach of subject, shoulder, elbow, long digit
heights. above datum, and foot lengths were at par (p=0.05) across the three local areas.

When the observed mean differences in body segment paramelers across the three study arcas were
considered, no consistent pattern was observed for the occurrence of the study groups within
homogeneous subsets; variations in body segment lengths across local government areas did not present a
general trend. For example, although mean clhow to shoulder span of subjects within the Egor area was
significantly wider than that of subjects from the other areas, Oredo subjects having significantly wider
shoulder 1o elbow spans than TkpobaOkha subjects, shoulder breadth of Egor and Oredosubjects were at
par, though significantly wider than shoulders of TkpobaDkha subjects (Tables 1. 2 and 3).For some body
segment parameters, subjects in the three local government areas had similar mean segment dimensions
(Tables 1-3).For example, mean statures of subjects from the three arcas were statistically at par. Body
segment-to-stature ratios applicable to subjects within each of the three local areas studied are presented
in Tables 4. 5 and 6. The implication is that area specific models are still more suited to satisfactory
product and work place design than generalized models which have been shown lo vary across people
groups. Pooled body segment dimensions for subjects from the threc areas are presented in: Table 7.
Applicable segment-to-stature ratios for adult craftsmen population within the Benin area are presented
in Table 8.

When body segment data generated using Winter's model [22] were compared with actual field data from
this study, the model generated data were significantly at variance (p<0.05) with observed actual mean
data for cach segment parameter of Benin Craftsmen (Table 9), except for shoulder breadth (p=0.59),
waist_height above datum (p=0.15) and foot length (p=0.11) which had insignificant differences. For
design purposes, lengths of body segments are ofien obtained through direct measurement, otherwise
gencralized models such as Winter's [22] are adopted for estimations based on obtained statures or heights
of the target group.Results from this study show that a generalized model specific to craftsmen of Benin
origin {Table 8) is more suited for use in design of equipment and workspaces for this target group than
the generalized human model given by Winter [22].

Differences in mean body masses of subjects from the three arcas was ohserved to be highly significant
(p=0L032).

4, RECOMMENDATIONS

For the three local government areas, using mean body segment lengths and masses will not cater for
users in the 5" percentile, particularly in the areas of ‘reach’. However, such values will do for most of
the people in the user group. Where it is possible to incorporate adjustable components in the design of
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such equipment or workspaces, the lower limits would normal ly be targeted at users in the 3" percentile
while  the upper limits  should target users in  the 95" pereentile  (Tables  1-3).

Table 4: Ratios of body segment lengths to subjeet height for mechanics from Egor L.GLA.

S/ Parameter MIN MAX MEAN  SD

1 Foot Breadth 0.038 0.064 0.051 0.006
2 Ankle Height (L0346 0.076 0.05 0.01
3 Knee Height 0.235 0.375 0.292 0.026
4 Pelvic Height 0.522 0698 0.589 0.038
5 Chest Height 0.631 0.943 0.761 0.058
6 Hip Breadth 0.171 0.274 0.211 0.025
7 Crown 0.186 0.603 0.507 0.056
8 Trunk Breadth 0.156 0.442 0.191 0.038
9 Shoulder Breadth 0.203 0.338 0.268 0.029
10 Neck to Shoulder 0.078 0.214 0.105 0.02
I Shoulder to Elbow 0.161 0.279 0.213 0.019
12 Elbow to Wrist 0.126 0.234 0.175 0.023
13 Wrist to Digit 0.07 (163 0,122 0014
14 Head Length (.092 0.178 0.122 0.017
15 Subject Height 1.00 1.00 1.00 0.000
16 Eves Height 0.836 0.977 0.915 0.029
17 Chin Height (.64 1 1.138 0.852 0.058
I8 Shoulder Height 0.68 1.001 0.775 0.059
19 Elbow Height 0.582 0.754 0.641 0.041
20 Wrist Height 0.422 0.678 0,503 0.067
21 Long Digit Height 0.121 0.589 0.404 0.083
22 Foot Length 0.136 0.18 0.154 0.01
23 Palm Breadth 00.04 0.07 0.0356 0.007

All heights are heights above datum. Datum is the foot platform for the standing subject.

Table 5: Ratios of body segment lengths to subject height for mechanics from Oredo L.G.A.

sn Parameter MIN MAX MEAN SD

1 Foot Breadth 0.04 0.064 (h.052 0.005
2 Ankle Height 0L036 0.072 (1.046 0.007
3 Knee Height 0.243 0.354 0.29 0.2
4 Pelvic Height 0.51 0.71 0.581 0.041
3 Chest Height 0.647 0,957 0.746 0.055
6 Hip Breadth (1158 (1.467 0.198 0.042
7 Crown 0.047 0.607 0.479 0.078
8 Trunk Breadth 0.128 0.79 0.192 0,083
9 Shoulder Breadth 0.00 (1326 0.256 0.049
10 Neck to Shoulder 0.085 0.158 0.111 0.014
I Shoulder to Elbow 0.136 0.244 0.198 0.026
12 Elbow to Wrist 0.135 0.24 0.167 0.02
13 Wrist to Digit 0.09 0.155 0.118 0.012
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s/n Parameter MIN MAX MEAN SD
14 Head Length (.08 0162 0.121 0.017
] Subject Height 1.0 1.00 1.00 0,000
16 Eyes Height 0.851 0.9% 0,925 0.024
17 Chin Height 0.648 1.159 0.849 0.063
L& Shoulder Height 0,693 1.014 0.793 0051
19 Elbow Height 0.581 (0.874 0.636 0.041
20 Wrist Height 0.186 0.668 0.487 0.063
21 Long Digit Height 0.311 0.588 0.401 0.05
22 Foot Length 0.129 0.196 0.152 0.013
23 Palm Breadth 0.043 0.069 0.055 0.006

All heights are heights above datum, Datum is the foot platform for the standing subject.

Table 6: Ratios of body sement lengths to subject height for mechanics from TkpobaOkha L.G.A.

sn Parameter MIN MAX MEAN  SD

| Foot Breadth 0.039 0.062 (L.05 0.005
2 Ankle Height (1L.037 0.07 (.047 0.007
3 Knee Height 0.231 0.372 0.283 0.027
4 Pelvic Height 0.507 0.695 0.583 0.044
5 Chest Height 0.637 0.94 0.752 0.062
6 Hip Breadth 0.147 0.231 0.19 0.02
T Crown 0.401 0.6 0.4491 0.039
8 Trunk Breadth 0.157 .249 00,206 0.021
9 Shoulder Breadth 0,204 0.331 0.246 0,029
10 Neck to Shoulder (.083 0138 0.108 0.012
I Shoulder to Elbow 0.127 0.26% 0.19 0,028
12 Elbow to Wrist 0126 0.234 0.164 0.022
13 Wrist to Digit 0,095 0.138 G.114 0,011
14 Head Length 0,086 0167 0115 D018
15 Subject Height 1.00 1.00 1.00 0,000
16 Eyes Height 0.795 0.978 0.914 0.038
17 Chin Height 0.77% 1.143 0.853 0.051
I8 Shoulder Height 0.67% 0.999 0.783 0.058
19 Elbow Height 0,567 0.748 0.638 0,042
20 Wrist Height 0.419 0.648 0.489 0.052
21 Long Digit Height 0.31 0.585 0.403 0.058
22 Foot Length 0.12 0.178 0.147 0.012
23 Palm Breadth 0.037 0.074 0,052 0.007

All heights are heights above datum. Datum is the foot platform for the standing subject.
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Table 7: Mean body mass and segment lengths for mechanic subjects from Benin C ity, Nigeria

PERCENTILES

sin Parameter MIN®  MAX MEAN SD 5TH 95TH
I Foot Breadth 7.10 13.2 2.19 0.95 7.9 11.01
2 Ankle Height .80 1.5 851 1.42 7.1 11.91
3 Knee Height 6.70 13.5 51.76 3.26 46.13 56.3

4 Pelvic Height 38.9 59.2 104.55 4.68 97 6 113.32
5 Chest Height 915 119.7 134,72 6,19 12527 144.31
6 Hip Breadth 1048 148.3 3578 5.67 9.8 44.62
7 Crown 28.1 Bl.6 8823 10.5 78.2 9961

8  Trunk Breadth R.40 107.5 1512 038 28.08 41,11
9 Shoulder Breadth 23.0 136.8 46.25 5.6l 37.59 55.11
10 Neck to Shoulder 312 57.0 19.31 2.52 16,2 23.2
Il Shoulder to Elbow 13.6 354 35.94 4,67 27.79 42.61
2 Elbow to Wrist 218 45.0 30.21 1.69 245 36.42
I3 Wrist to Digit 22.8 41.2 21.14 2.20 17.3 24.41
14 Head Length 125 29.7 21.34 2.74 16.9 25.31
15 Subject Height 15.2 26.9 179.4% 953 162.25 192.32
6 Eyes Height 149.3 194.7 164.67 0.04 145.17 176,56
17 Chin Height 137.8 182.9 152.61 9,78 136.84 L66.7
I8 Shoulder Height 115.2 174.2 140.28 758 130.59 154.27
19 Elbow Height 113.3 1624 114.3% .54 102.6 126.11
20 Wrist Height 93.8 135.2 B8.18 9.09 78.37 105.8
21 Long Digit Height 329 112.8 72.01 10.29 59,77 88,78
22 Foot Length 21.2 98.4 27.03 1,75 24.0 205
23 Palm Breadth 213 233 9,75 .16 7490 11.51
24 Subject Body Mass 64.0 106.0 H1.86 7.30 70.95 94.0

All heights are heights above datum, Datum is the toot platform lor the standing subject.

Table ¥; Ratios of body segments 1o subject height for mechanics in Benin City, Nigeria

s/n Parameter MIN MAX MEAN sSD

I Foot Breadth 0,038 (.064 0051 0.005
2 Ankle Height 0.036 076 0.048 0.008
3 Knee Height 0231 01,375 {1.280 0.024
4 Pelvic Height 0.507 0.71 0.584 0.041
3 Chest Height (.631 0.957 0.753 0.058
b Hip Breadth 0.147 (467 0.2 0,032
7 Crown 0.047 0.607 0.492 0.061
8 Trunk Breadth 0.128 0.79 0196 0.054
9 Shoulder Breadth 0.191 0.33% 0.257 D038
1o Neck to Shoulder 0,078 0.214 0.108% 0.016
1 Shoulder to Elbow 0.127 0.279 0.201 0.026
12 Elbow to Wrist 0126 0.24 0.169 0.022
13 Wrist to Digit 0.07 0.163 0118 0013
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s/n Parameter MIN MAX MEAN sD

14 Head Length (.08 (178 0119 0.018
15 Subject Height 100 1.00 100 {0.000
L6 Eyves Height 0.795 (98 0018 (031
17 Chin Height 0.641 1.159 0.852 (1.057
I3 Shoulder Height 0.678 1014 0.784 0.056
19 Elbow Height 0.567 0874 (1638 0.041
20 Wrist Height 0. 186 0.678 0.493 0,061
21 Long Digit Height 0121 0.589 0.403 0.065
22 Foot Length 0.12 0,196 0.151 0.012
23 Palm Breadth 0.037 0.074 0.054 0.007

All heights are heights above datum. Datum is the foot platform for the standing subject.

comparison statistics for Benin Craftsmen

Table 9: Mean body segment lengths and body surface area generated using Winter's maodel and

Segment to

Stature Ratio T
s/n Parameter [Winter's Model]  MIN MAX MEAN 5D Probability
| Foot Breadth (0.055H) 8.21 10.71  9.87 0.52 0.00
2 Ankle Height (0.39H) 5.82 7.59 7.00 0.37 (.00
3 Knee Height (0.285H) 42.55 5549 5115 272 0.05
4 Pelvic Height (0.53H) 79.13 103.19 9513 5.05 (.00
5 Chest Height (0.7211) 107.5 140,18 12923 6.86 0.00
6 Hip Breadth (0.191H) 28.52 3719 3428 182 0.00
7 Crown (0.53H) 17.64 10124 9333 496 (.00
% Trunk Breadth ((L174H) 7598 3388 3123 166 01,00
9 Shoulder Breadth (0.259H) i8.67 5043 4649 247 0.59
10 Neck o Shoulder (0.129H) 19.26 o, 98 L S - ¥4 B O .5 .00
11 Shoulder to Elbow (0.186H) 27.77 3621 3338 177 0.00
12 Elbow to Wrist {0.146H) 21.8 2843 262 1.39 (.00
13 Wrist to Digit (0.108H) 16.12 2103 1938 103 0.00
14 Head Length (0.13H) 19.41 2531 2333 124 0.00
15 Subject Height (H) 149.3 1947 17948 9.53 0.00
16 Eyes Height (0.936H) 139.74 182,24 16799 892 0.00
17 Chin Height (0.87H) 129.80 16939 156,15 829 0.00
18 Shoulder Height (0.B18H) 12213 15926 14682 7.79 0.00
19 Elbow Height (0.63H) 94.06 12266 113.07  6.00 0.01
20 Wnst Height {0.485H) 72.41 9443 8705 462 0,15
21 Long Digit Height (0.377H) 56.29 734 6766 359 0.00
22 Foot Length {(0.152H) 22.69 2959 2728 145 0.11
23 Palm Breadth (NIL} - - - . -
24 A, TLR4W ™M5BH™) 2645x% 1898 1.085x 3.584 -
10" x 10" 10" X
1 Dli’i

A, = Body Surface Area, cm™; W = Subject body mass, kg: H = Subject Height or Stature, em
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Pooled segment dimensions in Table 7 are reflective of the Benin City craftsmen user group. The
generalized model for craftsmen of Benin origin generated from this study (Table 8) is more appropriate
for estimating body segment dimensions suited to design of products and workspaces targeting the user
group in the study than Winter’s model, as shown in Table 9. T-statistics from these comparisons show
that only shoulder breadth, waist height from datum and foot length of craftsmen of Benin origin can be
satisfactorily estimated using Winter's model, other parameters cannot be so correctly estimated. As such,
the ficld generated model (Table 8) is more suited to the study population than Winter's model (Table ),

5. CONCLUSION

Body segment lengths and masses of adult crafismen within the Benin area of Migeria were obtained
through a ficld survey using standard techniques, with a view to developing  design-relevan
anthropometric statistics for the study area. The study involved subjects from the three local areas within
Benin. Variations in body segment lengths of Benin crafismen does not present a general pattern across
the three local areas studied. Although it is difficult to establish a representative man for the area. it 1s
possible 1o accommodate sizably large representative populations in design jobs of interest given the
presented statistics; sacrifices wall usually be for the populations owside the indicated regions and would
normally be dictated by design constraints for specified Jubs,
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