Design Considerations for Future Offices
and Data Entry Workstations

Why design for both sitting and standing?

The use of VDT s/personal computers (PC's) is increasing and is a major health issue.
There are over twenty million American workers using VTD's/PC’s daily and it is estimated that
by year 2000, over fifty percent of American workers will be using VDT's'PC's at work. Because
of Carpal Tunnel Syndrome (CTS), neck, shoulder, and back injuries, as a result of using
VDT's/PC's there is increased regulatory emphasis:

* San Francisco Ordinance

* Over twenty states considering introduction of office ergonomic legislation

* European DIN standard limiting VDT usage to 4 hours/day

+ Mational Institute of Occupational Safety and Health study of keyboards

* OSHA General Industry Standard for ergonomics -- announced proposed rule making

A quick review of "Why We Sit?" and "Why We Stand?" follows:

Why Do We Sit?
* Stability for precision work
+ Less fatigue

+ Use foot controls

Why Do We Stand?
* Cowver larger areas

= Use larger forces

The vast majonity of VDT workstations have been designed for either sitting or standing,

with most office and data entry workstations for sitting onlv
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The sitting and standing concept at the same workstation is recommended for future office
and data entry workstations,

Why?

Because contrary to the UPS workers in HUB's, feeders, and package cars where we are
trying to reduce physical work load and posture changes in , in VDT office data entry
workstations we are trying to encourage physical movement and posture changes.

Therefore designing a VDT workstation that one can sit and/or stand allows introduction
of strategies 1o encourage or require movement which yield the following benefits:

» Movement promotes fatigue relief from sedentary jobs by:
== removing lactic acid

* providing nutrients to discs and muscles

+ Standing allows more siretching and exercise which increase metabolism and provides
stress relief, both physical and mental,

Additional benefits of designing for both sitting and standing are:

« More likely to be at or near the workstation

+ Allows postural changes easily (i e., easier, safer, more efficient--- removes fatigue)
+ Gives worker the feeling of control to sit or stand (most likely the worker will spend
time 80%:-85% sitting and 15%-20% standing)

» Standing and making easy chair adjustments burns more calories (i.e., less likely to
produce feed lot syndrome “sit, eat, sit, eat, sit, sleep”

Additional thoughts regarding the sitting and standing concept is to develop:
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* Educational programs regarding:

=+ managing stress at a VDT/PC

»= wellness

== stretching/exercise
« Design in postural changes by the relocation of items used at the workstation (i.e.,
move printer to a shelf to force a worker to get out of his/er chair)

In Appendix A, design implications for sitting and/or standing are:
Worksurface Height Range
Worksurface Thickness
Waorksurface Depth
Worksurface Width
VDT Monitor Adjustment
Ergonomic Chair Specifications:
Seat Height Adjustment
Seat Angle Adjustment
Backrest Height Adjustment
Backrest Depth Adjustment
Backrest Angle Adjustment
Armrest Height Adjustment
Armrest Width Adjustment

Lighting

Acoustic Noise

Temperature

Why design for sitting and/or standing? Because it is the way YOU prefer to work.
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Workstation Dimension Specifications

Workstation Standing:

95th Male
115.28 cm (ERH)
+2.00 cm (HH)
-2.00 cm (S)
+3.8] cm (KA)
119.09 cm (HEH)
4,45 cm (K&WH)

114.64 cm (45.13 in) (WSH)

Workstation Sitting:

95th Male

47.63 cm (PH)

+27.37 em (ERH)
+2.00 cm (HH)
+3.81 cm (KA)
=3.00 em (S)

77.81 ecm (HRH)
=445 cm (K&WH)

73.36 cm (28.88 in) (WSH)

Sth Female
92.63 cm (ERH)
+2.00 cm (HH)
-2.00 em (5)
+0.00 em (KA)
92.63 cm (HRH)
=445 cm (K&WH)
88.18 cm (34.72 in) (WSH)

Sth Female

35.13 cm (PH)
+17.57 cm (ERH)

+2.00 cm (HH)

+0.00 cm (KA)

=2.00 cm (S)

52.70 em (HRH)

445 cm (K&EWH)

48.25 cm (19.00 in) (WSH)

Worksurface Height Range of Adjustment: (48.25 cm - 114.64 cm) (19.00 in - 45.13 in)
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Workstation Dimension Specifications (continued)
Worksurface Thickness: Less than 3.81 cm (1.5 in)

Workstation Depth:

95th Male (Clearance)
66.74 cm (B-K-D)
#292 cm (FL)
95.94 ¢cm
275% (ANSD)
71.96 cm (28.33 in) - minimum

4125 cm (Popliteal Height * sin(120°)

113.21 cm (44.57 in)** — maximum

** This may cause problems because the forward functional reach of a 5th percentile
female is 67.67 cm (26.64 in) and a 95th percentile male is 86.70 cm (34.13 in).

Workstation Width: 116.84 cm (46 in) recommended

ANSI recommends 60.96 (24 in) minimum, based on 95th percentile female thigh breadth
43.7 ¢m (17.2 in) with an additional 17.27 cm (6.8 in) for clothing, freedom of movement, and

personal comfort. This workstation width provides enough room to accommodate the monitor,
phone. mirrors, and note pads.
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Workstation Dimension Specifications (continued)

VDT Monitor Adjustment:
Standing;
95th Male Sth Female
174.29 em (EH) 141.52 cm (EH)
+2.00 cm (HH) +2.00 cm (HH)
=2.00 cm () =200 cm (S)
174.29 cm (68.62 in) (YMH) 141.52 (55.72 in) (VMH)
Sitting:
95th Male Sth Female
47.63 cm (PH) 35.13 cm (PH)
+84.80 cm (EH) +68.46 cm (EH)
+2.00 cm (HH) +2.00 cm (HH)
=3.00 cm (S) =200 cm (S)
131.43 cm (51.74 in) (YMH) 103.59 cm (40.78 in) (VMH)

Monitor Height Range of Adjustment: 103.59 cm - 174.29 cm (40.78 in - 68.62 in)

Worksurface Supporting VDT Monitor

Because the top of the monitor must be located at 174 29 em (68.62 in) t0 accommodate
the tallest male and 103.59 cm (40.78 in) to accommodate the smallest female, the monitor
supporn must range from:

(174.29 cm (68.62 in) -- (top of monitor to base height)) to
(103.59 cm (40.78 in) - (top of monitor to base height)).

Example: If the top of monitor to base height is 30.48 cm (12 in), the support surface must
range from 17429 cm - 30.48 cm = 143.81 cm (68.62in- 12 in= 56.62 in) to 103.59 cm - 30.48
em=73.11cm(40.78in - 12 in = 28.78 in)
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Ergonomic Chair Specifications

Sear Height Adjustment: 12.50 cm (4.92 in)

95th Male Sth Female
47.63 cm (PH) 35.13 cm (PH)
+2.00 cm (HH) +2.00 cm (HH)
49.63 cm (19.54 in) 37.13 cm (14.62 in)

Lowest - 37.13 ¢cm (14.62 in) Highest 49.63 cm (19.54 in)

Seat Angle Adjusimens: -15° 1o +8°

o

-15° 0° +8°
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Ergonomic Chair Specifications (continued)

Backrest Height Adjustment: 15.24 em - 25.4 em (6in- 10 in)**

**From ANSI Standards

Backrest Depth Adjustment: 5.77 em (2.27 in)

95th Male 5th Female
54.55 cm (B-P-D) 44.00 cm (B-P-D)
=10.15 cm (PC) =5.08 cm (PC)
44.39 ¢m (17.48 in) 38.92 cm (15.32 in)

38.62 cm - 42.94 cm (15.32 in - 17.48 in)

Backrest Angle Adjustmeny: -15° to +8°

o

-15° o +8°
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Ergonomic Chair Specifications (continued)

Armrest Height Adjustment: 17.57 cm - 27.87 cm (6.92 in - 10.97 in)

e prares |

Armrest Width Adjustment: 20.59 cm (8.11 in)

95th Male Sth Female
62.06 cm (F-F-B) 41.47 cm (F-F-B)
(24.43 in) {16.33 in)

Normal Width Extended Width
41.47 cm (16.33 in) 62.06 cm (24.43 in)

Armrest Rotation: 360°
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Workplace Environment Specifications

Lighting: Recommended 200 - 500 lux

Recommended range for workplaces with VDT's 200 lux to 500 lux, measured on the
work area of the work surface (ANSI standards).

Acoustic Noise: Recommended 56 to 66 dB

This noise level is recommended for acceptable speech and telephone communication
(Eastman Kodak Vol. 1). To determine if DRC is exceeding this or if panels can absorb the
excess may be difficult. The best absorbing panel material should always be used.

Temperature: Recommended 68° F - 78° F
Recommended for areas where sedentary or light work is done (Eastman Kodak, Vol. 1).

Defined Terms
ERH Elbow Rest Height KA Keyboard Angle
PH Popliteal Height HRH Home Row Height
HH Heel Height K&WH Keyboard & Wrist Height
S Slump WSH. Worksurface Height
EH Eye Height PH Popliteal Height
VMH VDT Monitor Height C Clearance
HH Heel Height B-K-D Buttock Knee Distance
B-P-D Buttock Popliteal Distance PC Popliteal Clearance
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from: Eroemer, Kroemer and Kroemer (1993) ERGONOMICS. Englewvood Cliffs, NJ:
'..-----'----.*---1-'.---.-.-.-----.'-------------,‘.-'-"'.'-.- rl'lhl.'l.tl hll
Table 1-3. Body dimensions ol US. civiian adults. lemale/malg, in cm. Adapled lrom U.S. Army data
reported by Gordon, Churchill, Clauser, Bracimiller, McConville, Tebbaetts, and Waker (1989),

Mude
Percenules
Th T0ch Vit 50
HEIGHTS "l ¢y = g &
([ above floor, 5 above seat) [! ”~ ” t F mMm
Starure ("Height™) 15078 7 16469 | 16294 / 175358 | 17A73 1 1845 63671 654
Eye Heigh! 14152 7 15282 | 15060 7 16339 | 16213 4 1429 625 | 657
Shoulder (scromial) Height! 12409 / 13406 | 13336 / 14429 | 14320 / 13436 19/ 620
Elbow Height! 9263 / 9951 | 99.19 / 10725 | 107.40 / 11523 448 | 4B
Wrist Height! 297 719 | 903 s 485 | 8581/ 9182 336 [ 403
Crouch Heighe! 002+ 7644 | T4 B2 | w4t oie | aam s am
Height (sitiing)® 7953 1 4545 | 8520/ 9139 | 91027 9119 | 349 / 336
Eye Height (siaing)’ 6846 / TIS0 | AT/ TII0 | T9A3 | B4B0 132 / 342
Shoulder (scromial) Hi (siming)® | 5091 / 5443 5555 | WM 6036 | 6483 286 / 196
Elbow Height (sitting)* 1757 7 1841 | 22057 206 | 2644/ 1IN 288/ 1M
Thigh Height (sining)" 1404 / 1486 1589 / 1682 1802 / 1899 121 1 128
Knee Height (sitting)’ 4740 / S144 | S154  ssss | s602 7/ 60s7 263 1 21
Popliteal Height (sining)” 3503 7 3946 | 394 [/ 341 | 4194 ;) 4183 37 [ e
DEFTHS
Forward (thumbtip) Reach 6761+ T | Mas s mos | M7 4 3670 164 [ 1M
Butiock-Knee Diswnce (siuning) 5421 5 35650 5889 / 6lsa 6398 / 6674 196/ 199
Buuock.Poplitesl Distance (sining] 4400 / 3581 | 4817 / 3004 | 3277 § 3455 266 [ 166
Elbow-Fingerup Distance 4062 f 279 42 ] 40 4825 ; 5242 134/ 13
Chest Depth 086 / 2096 | N9y w3 | M M L/ 218
BREADTHS
Forearm-Forearm Breadth 147 4774 | 4685 1 461 | 5284/ 6206 34T [ 436
Hip Breadth (sitting) 328 / 3287 | as/ wes | 422 416 my 1R
HEAD DIMENSIONS
Head Circumference 5225 f 4427 | Sa62 4 56T | 5705 4 5938 146 1 154
Head Breadih 1366 7 1431 1441 ¢ 87 1527 /1608 049 / 054
Inuerpupiliary Breadth = 566 7 544 623 1 641 685 / 10 036 / 037
FOOT DIMENSIONS
Foot Length 2241 4 2298 | aaa 5 297 | 646 7 2930 1m0
Foot Breadth 816 y 923 897 /1006 978 1 1093 049 | 0353
Lateral Malleolus Height! 52 4 584 606 /AT 697 /184 053 / 053
HAND DIMENSIONS
Circumference. Metascarpale 1725 / 1935 | 1862 7 2138 000 4 203 085 / 097
Hand Lengtir 1650 / 1737 | 1805 7 1938 1969 / 2106 097 ¢ 058
Hand Breadih, Metacarpale 1M 43 794 /M 856/ 97 038 / 042
Thumb Breadth, Imerphalangeal 138 | 19 207 Al i B ) 165 013 ¢ 014
WEIGHT (in kg) Wiy 477+ | 6201 7 7849 | Badr § 993 138% ¢ 126*

* Estmated (vom Krogmer, 1981)

NOTE . In ths lable, the entnes »n the 50t percentle column are actually “mean” (average) values. The Sth and 95t percentis
values are om measured dala not cakculased (except lor weght). Thus, the values grven may be sighily afferent rom those
cblained by subiracting 1 65 SO ram the mean | S00h sercenble), oF by adding 1 8550 oL



