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Abstract— This study focuses on various parameters used to 

study and analyse dimensions of sedentary workstation using 

anthropometric data analysis. The paper tries to find the 

reachability and clearance of Indian subjects at work. The 

aim is find out these dimensions so that a workstation could 

be made according to the 95 percentile reach dimension and 

5 percent clearance dimension. The analysis of the relevant 

anthropometric measures such as, popliteal height, buttock-

popliteal length, stature and hip breadth shows that these are 

important factors in the design of the workstation furniture. 

The aim of the workstation analysis was to obtain maximum 

postural efficiency, bearing in mind environmental, 

manufacturing and marketing constraints. 
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I. INTRODUCTION 

The use of furniture has been traced back to the Stone Age, 

during this period, the handy man carved out chairs and 

tables from stones and rocks. In the ancient civilization, the 

chair was one of the first types of furniture which was 

created in order to convey status, kingship and authority. 

Recent archeologists have discovered images of early 

furniture of ancient civilizations, especially in Ancient 

Egypt. The chair and table changed very little for several 

thousand years. The chair was typically pictured with a low 

seat and slightly reclining back as seen in the thrones and 

folding stools of the Egyptian Pharaohs[1] 

Furniture designs continued to change over time, 

and by the mid-19th century, the influence of Industrial 

Revolution and mass production further enabled chairs and 

tables to be manufactured in large quantities, various sizes 

and forms[2] 

Anthropometry, the measurement of physical 

characteristics and abilities of people, provides information 

that is essential for the appropriate design of occupational 

and non-occupational environments, as well as for the 

design of consumer products, clothing, tools and equipment. 

The most comprehensive anthropometric studies to date 

have focused on non-disabled adults, with much of the data 

based on military personnel.[3] 

Workstations have been extensively studied 

recently, with most studies focusing occupational hazards 

such as perceived fatigue, visual discomfort and 

musculoskeletal stresses for normal VDT operators 

Ergonomics issues for the physically challenged individuals, 

e.g., wheelchair users, have also been studied, as have 

anthropometric measurements for wheelchair users.[4] 

The objective of this paper was to find  some key 

structural anthropometric dimensions of adult wheelchair 

users, as part of a overall bigger  project that involved 

developing a new workstation  for wheel chair users, along 

with structural characteristics and functional abilities of 

wheelchair users. Of particular interest in this study was 

how anthropometry could be to differed  wheelchair users 

Anthropometry and ergonomics have been used to 

develop new furniture forms which include task, or office 

desks and chairs by incorporating adjustability in order to 

accommodate a wider range of people and population. This 

is not only aimed at suiting a range of users, but also a range 

of postures.[5]. 

Although adjustability has been a primary criterion 

in many designs, by the early 1960s, the value of adjustable 

furniture became an issue for debate in cases where there are 

more than two dimensions to adjust and users have difficulty 

in determining what fits best, which is often worsened by 

fatigue. By the early 1990s several manufacturers 

commenced the mass production of the modern furniture, 

especially chairs in different sizes and dimensions, based on 

reliance on the anthropometric data available to the 

designers.[6] 

Actual chair and desk dimensions are determined 

by measurements of the human body or anthropometric 

measurements. Anthropometric statistics may be gathered 

for mass produced furniture and designs are made based on 

these statistics. 

Until recently, the design of school furniture for 

work has received little or no interest. The focus of 

ergonomic design of furniture has been traditionally based 

on the design of work furniture based on the anthropometry 

and biomechanics of the human body. Numerous researches 

investigated prolonged sitting in the work place and 

proposed design principles for chairs and desks, especially 

for the computer workstation [7] 

Although several ergonomic-oriented designs have 

been proposed for classroom furniture, this research intends 

to effectively recommend design guidelines for elementary 

school furniture by conducting an initial evaluation of the 

current furniture design in a particular school. Further 

analysis is then carried out to obtain the relevant design 

parameters and dimensions for the ergonomic-oriented 

classroom furniture based on the need to adequately 

accommodate at least 95% of the entire population in the 

United States[8] 

II. ANTHROPOMETRIC MEASURES FOR WORKSTATION 

DESIGN 

The following anthropometric dimensions which are 

necessary for the seat and work surface design are 

following. 

A. Sitting Height 

This is the vertical distance from the tip of the head to the 

surface of the sitting object [stool]. Using an anthropometry, 
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the subjects to be measured when sitting erect with their 

heads in the Frankfort plane, with their thighs parallel and 

the feet in line with the thighs, at a knee flexion angle of 

90_. The subjects' shoulders and upper arms are relaxed and 

the forearms and hands are extended forward horizontally 

with the palms facing each other [9]The sitting height is 

shown in Fig. 1. 

B. Eye Height 

This is the vertical distance from the sitting surface to the 

ectocanthus landmark on the outer corner of the right 

eye[10]. The eye height is shown in Fig 1. 

C. Shoulder Height 

This is the vertical distance from the top of the shoulder at 

the acromion process to the subject's sitting surface[10]. 

The shoulder height is shown in Fig. 1. 

D. Elbow Height 

This is the vertical distance from the bottom of the tip of the 

elbow [olecranon] to the subject's seated surface[11] 

The elbow height was measured at an elbow flexion angle of 

90_. The elbow height is shown in Fig. 1. 

E. Thigh Clearance 

This is the vertical distance between a surface of the stool 

and the highest point on the top of the right thigh.[12] 

Using an anthropometer, the thigh clearance of the 

subjects is to be measured when sitting with their thighs 

parallel and the feet in line with the thighs, at a knee flexion 

angle of 90_. The thigh clearance is shown in Fig. 1. 

F. Popliteal Height 

This is the vertical distance from the popliteal space which 

is the posterior surface of the knee to the foot resting 

surface.[13]The popliteal heights of the subjects were 

measured at a knee flexion angle of 90_. The popliteal 

height is shown in Fig. 1. 

G. Knee Height 

This is the vertical distance from the foot resting surface to 

the top of the knee cap [14].This is measured just above the 

patella at a knee flexion angle of 90_. The knee height is 

shown in Fig. 1. 

H. Buttock-Popliteal Length/Thigh Length 

This is the distance from the posterior surface of the buttock 

to the posterior surface of the knee or popliteal 

surface[15].The buttockpopliteal length was measured at a 

knee flexion angle of 90_. 

The buttock-popliteal length is shown in Fig. 1. 

I. Hip Breadth 

The hip breath is the distance between the right side of the 

pelvic and the left side, measured when seated [16] 

The hip breadth is shown in Fig. 1. 

J. Knee-to-Knee Breadth 

This is the distance from the left end of the left knee to the 

right side end of the right knee [17] 

The knee-to-knee breadth is shown in Fig. 1. 

K. Upper Arm Length 

This is the difference obtained between the elbow height and 

shoulder [18]. 

 
Fig. 1: Anthropometric measures for workstation design 

Measurement no Parameter Min(mm) 95 percentile(mm) Max(mm) Mean(mm) S.D 

1 Sitting height 692 905 983 837 45 

2 Eye height 570 805 867 738 39 

3 Shoulder height 442 608 657 549 37 

4 Elbow rest height 112 270 335 215 34 

5 Thigh clearance 65 158 220 129 19 

6 Popliteal height[stool height] 335 471 540 426 28 

7 Knee height 438 567 612 520 30 

8 Buttock popliteal length 400 615 861 556 43 

9 Hip breadth 209 405 550 334 43 

Table 1: Body dimensions of Indians[19]

III. CONCLUSION 

In modern technological life most of work has been shifted 

to the computer desk therefore in order to cope up with the 

present scenario the redesign of existing computer 

workstation is necessary. 

The following points have been concluded from the 

above study: 

A. Workstation design guidelines 

1) Seat Design 

For the seat design, three factors of accommodation limits 

are considered. These are the seat depth with mean of 837 

mm, width with mean of 334 mm and height with mean of 

520 mm. 

2) Work Station/Desk Design 

For the design of the workstation desk, it should be assumed 

that the knee height is proportional to the table height, knee 
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height is assumed to be a function of the stature. When 

incorporating adjustability to the desk design, the preferred 

angle of inclination should be between 15 to 20 degree[20] 

The new workstation design should not only 

reduces the risk of the postural discomfort but it also lowers 

the tendency of musculoskeletal disorder in the employees. 

The better position and viewing angle provides comfort for 

the eyes and prevent many eye diseases. The tables with the 

adjustable heights can be get used by the multiple users. 
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