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Shortly after moving into a new office building, BC Gas Utility Ltd. office workers began to 
experience musculoskeletal injury symptoms.  The new workstations were set up as "one 
size fits all", resulting in a poor fit for many workers.  A model was developed to predict 
workstation dimensions from worker height and gender to provide a simple, cost-efficient 
method of setting up individualized workstations.  The model was tested by comparing the 
current workstation dimensions and "goodness of fit" observations with dimensions predicted 
from the model.  Based on testing, the model was generally able to predict chair height and 
keyboard height, although some exceptions occurred.  The model did not predict as well for 
monitor height due to considerable variations in posture and degree of slouching.  Such a 
model may be useful to facility designers during a major re-location for minimizing worker 
injuries and reducing costs of further furniture adjustments. 

 
Key words:  Office ergonomics, anthropometric dimensions, model 
 

UTILISANT LES DONNÉES ANTHROPOMÉTRIQUES POUR PRÉVOIR LES 
DIMENSIONS DE POSTES DE TRAVAIL 

 
Peu de temps après avoir démenagé à un nouveau bâtiment de bureau, les employés de BC 
Gas Utility ont commencé à éprouver des symptômes de dommages musculoskeletal et des 
dommages de perdre-temps. Les nouveaux postes de travail qui ont été installés étaient tous 
la même taille, ayant pour résultat un ajustement faible pour beaucoup d'ouvriers. Un modèle 
a été développé pour prévoir les dimensions de poste de travail donné la taille et le genre de 
l'ouvrier pour fournir une méthode simple et coût-efficace d'établir des postes de travail 
individualisés. Le modèle a été examiné en comparant les dimensions actuelles de poste de 
travail, et comment elles conviennent à l'ouvrier, à ceux prévues du modèle. Basé sur cet 
essai, le modèle pouvait généralement prévoir la taille de chaise et la taille de clavier, bien 
que quelques exceptions se soient produites. Le modèle n'a pas prévu aussi bien pour la 
taille de moniteur due aux variations considérables du posture et de la façon de se tenir.  Un 
tel modèle peut être utile aux concepteurs de facilitées pour réduire au minimum des 
dommages et réduire les coûts d'autres d'ajustements de meubles. 
 
Mots clés: Ergonomie de bureau, dimensions anthropométriques, modèle 
 
INTRODUCTION AND BACKGROUND 
 
An office workstation that “fits” the user has been associated with reduced musculoskeletal 
injury and discomfort, absenteeism and turnover, increased job satisfaction, morale, 
productivity, work quality and consistency, and improved customer relations(1,2,3).  Although 
appropriate workstation dimensions and working in a neutral posture do not make up a 
complete ergonomics program, they are an essential part of an office ergonomics 
program(4).  To achieve this, precise measurements of both the individual workers and their 
workstations have been recommended(4).  In most cases, office ergonomic assessments 
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involve a combination of: assessing worker anthropometrics, worker tasks and preferences, 
and measuring workstation components and adjustability – all of which may be compared 
with a standard, such as the CSA-Z412 Guidelines on Office Ergonomics(1). Making 
recommendations to achieve a good “fit” is often done by the combination of observation, 
ergonomist experience and worker consultation. The imprecision of this method will likely 
result a certain amount of variance in the final workstation dimensions. 
 
In October 2000, BC Gas Utility Ltd, a major distributor of natural gas to residential, 
commercial and industrial customers throughout B.C. moved to a new office facility.  Slightly 
over 600 office workers were moved and approximately 300 received new modular 
workstations, which were installed by a commercial vendor. As the vendor had no information 
about individual worker anthropometrics or preferences, or the type of work performed, a 
“one-size fits all” approach was used. This resulted in numerous reports of musculoskeletal 
injury symptoms soon after the move.  To date, approximately 30% of workers have made 
requests to Occupational Health and Safety for adjustments, especially in heights of various 
workstation components. Due to the vendor contract, adjustments can only be made by 
calling in the vendor to change heights and rearrange components – at a cost each time to 
the facility. It was postulated that a means of pre-determining workstation set-up for each 
worker prior to installation would have prevented symptoms and reduced costs incurred in 
vendor adjustments.  In the first year after the move, there was a 100% “churn rate” or 
turnover in workstations due to departments moving and workers changing jobs.  While it is 
anticipated that this drop to approximately 33% in future, a need was seen for workstation 
dimension profiles to precede a worker’s move so adjustments could be made in advance.   
 
OBJECTIVE 
 
The objective of this study is to test whether B.C. Gas Utility Ltd. can utilize simple data such 
as worker height and gender to pre-determine workstation arrangements and heights that 
would achieve a “fit” for individual workers. 
 
METHODS 
 
Workstation measurements, worker gender and stature were recorded for 54 workers and 
workstations. In addition, each worker-workstation was observed for “goodness of fit”, 
according to CSA-Z412(1). Dimensions of importance included chair height, keyboard height, 
and monitor height.  For each dimension, “fit” was said to be achieved if the design reference 
posture in CSA-Z412(1) could be achieved. That is for example, if the keyboard height 
allowed the forearm to be positioned parallel with the ground with the wrists fairly straight. 
Observations were made of “goodness of fit” for the dimensions and they were ranked as 
either “good”, “too high” or “too low”. 
 
Anthropometric data based on British adults aged 19 to 65 years(5) was then used to 
develop a theoretical model of predicting workstation dimensions based on worker stature 
and gender.  Dimensions in the model were chair height (popliteal height plus 25 mm shoe 
allowance), keyboard height (chair height plus seated elbow height), desk height (keyboard 
height plus 55 mm clearance), and monitor height (chair height plus seated eye height).  To 
test the model, stature and gender were recorded and observations conducted of “goodness 
of fit”.  The model then predicted the workstation heights for each of the four dimensions. 
Predicted dimensions were compared with actual dimensions and “goodness of fit”.   
RESULTS 
 



Development of a predictive model 
 
Based on anthropometric data, equations for four workstation dimensions were developed for 
the model.  Each of the four dimensions were calculated as a percent of worker stature for 
both males and females at the 5th, 50th, and 95th percentiles.  A positive linear relationship 
was found between worker stature and each workstation dimension as a percent of that 
stature for the three percentiles tested.  It was also found that males and females of equal 
stature had different proportions. Based on these findings four equations were developed for 
males and four for females to predict workstation dimensions from worker stature, as follows: 
 
Men: 
Keyboard Height = [(Stature*0.0261-6.1385)/(Stature*100)]+25mm 
Desk Height = Keyboard Height + 55mm 
Monitor Height = [(Stature*0.0106+52.355)/(Stature*100)]+25mm 
Chair Height = [(Stature*0.0092+9.3938)/(Stature*100)]+25mm 
 
Women: 
Keyboard Height = [(Stature*0.0318-11.92)/(Stature*100)]+25mm 
Desk Height = Keyboard Height + 55mm 
Monitor Height = [(Stature*0.0166+44.048)/(Stature*100)]+25mm 
Chair Height = [(Stature*0.0119+5.7109)/(Stature*100)]+25mm 

 
Evaluating the effectiveness of the model 
 
The differences between actual workstation dimensions and those predicted by the model 
were then calculated for each of these three strata.  There were no significant differences 
found in the model’s ability to predict men’s or women’s workstation dimensions (p=0.95).  
Men and women were then grouped together for further data analysis.  A summary of the 
model’s performance is given in Table 1. 
 
1. Chair height 
Worker-workstation combinations that were classified as having a “good” fit for chair height 
were typically measured to be within 30mm of the chair height recommended by the model, 
though there were a few exceptions.  The average of all deviations from the model was 
21mm, which was found to be significantly different (p=0.95) from zero.  This suggests that 
the model may have had a bias towards underestimating chair height for individuals.  Chairs 
that were classified as “too high” or “too low” for the worker were measured to be more than 
30mm higher than that recommended by the model, and more than 30mm lower than that 
recommended by the model, respectively, each with one exception.  
 
2. Keyboard height 
After correcting to a baseline by adding the chair deviations to the measured keyboard 
heights, the differences in observed workstation dimensions were again compared with those 
recommended by the model in Table 1. Keyboards that were classified as having a “good” fit 
for the worker were, on average, 10 mm higher than that recommended by the model, which 
was not found to be a statistically significant difference from zero (p=0.95).  These values did, 
however, have a large variability associated with them, and only 50% of them fell within 
30mm of the recommended value. 
 
 



Table 1 – Average difference and standard deviation between actual measurements 
and measurements recommended by the model. 

“Goodness of Fit” Average difference from 
model (mm) 

Standard deviation of 
differences 

Chair height   
Good 21.1 25.0 
High 66.8 27.7 
Low -45.6 27.7 
   
Keyboard height 
Good 10.4 108.1 
High 136.0 43.3 
Low -102.6 18.0 
   
Monitor height 
Good -24.0 88.2 
High -7.1 94.8 
Low -57.4 94.1 

 
Those classified as “too high” or “too low” were found to be much higher, or lower, than the 
value recommended by the model.  The variability associated with these measurements was 
much lower than those that achieved a “good” fit.  This suggests that it may have been 
difficult to visually detect small deviations from the reference position when evaluating 
keyboard height, resulting in most workstations being classified as a “good” fit. 
 
3. Monitor height 
Although a 40mm correction was used to account for slouching(5), the model was still found 
to significantly overestimate workers’ monitor height.  Variability in these cases was also 
quite high.  Workers were observed to vary considerably in posture and in the degree to 
which they were slouching. 
 
DISCUSSION  
 
As is always the case when using anthropometric data, there may be differences between 
the population from which the tables were developed and those to whom they are applied, 
which may bias the results.  The anthropometric tables used in this study considered gender, 
but excluded other factors such as age and ethnic background.  Such a dataset may not be 
applicable to all individuals in a diverse population. 
 
Although most office ergonomic assessments are based on a visual observation of 
“goodness of fit”, use of imprecise criteria to construct a model can result in error and 
subsequent misclassification. However, despite these limitations, the model was able to 
predict some workstation dimensions, such as chair height and keyboard height on average 
within 21.1mm and 10.4mm of actual dimensions chosen by a worker and considered a 
“good fit” by an ergonomist observation. The large variability considered a “good fit” is not 
surprising given the difficulty in observing the effect of millimeters on posture.  It may be 
argued that chair height does not need to be pre-set by a vendor, since most chairs are 
adjustable. However, chair height was included in the model since heights for keyboard and 
monitor build on the height of the chair.  It is also not surprising that chair height was 
predicted the best by the model since only the dimension of popliteal height is used. 



Keyboard height combines dimensions of popliteal height and seated elbow height and 
therefore more variability is introduced. Monitor height combines popliteal height and seated 
eye height. These dimensions, in addition to the high variation in postural slump make 
monitor height the most difficult to predict. 
 
The model is not intended to eliminate the need for an ergonomist assessment and 
recommendations, if necessary. Its use is in assisting furniture vendors and facilities 
personnel to pre-set some workstation dimensions based on simple input of worker gender 
and stature, rather than a “one-size-fits-all” approach. If during a move of 600 workstations, 
even 75% of workstations could be correctly installed for the worker based on the model, 
leaving the remaining 25% for ergonomic assessments, this would result in time and cost 
savings. The use of an appropriate model may also prevent some costly time-loss injuries 
since more workers are likely to be properly set-up at the outset.   
 
Further validation of this model by setting up workstations at the dimensions recommended 
by the model for individuals, followed by visual observations of “goodness of fit” for each 
dimension, and prospective documenting of symptoms could be useful.  This validation would 
provide information on the percentage of individuals for whom the model appropriately 
predicts.  It is expected that the model may not predict well for those individuals who have 
some body proportions that vary considerably from the "average". 
 
CONCLUSIONS 
 
Based on limited validation, it is concluded that a model could be used to predict workstation 
dimensions for chair height, keyboard height, and to a lesser degree monitor height based on 
worker gender and stature.  There will always be some exceptions and fine-tuning required 
due to the inherent variability in human anthropometrics, postures and preferences.   
 
This model could provide a quick and easy way for facility designers to communicate with 
vendors of furniture about set-up of workstation components during a major move or 
installation of new equipment that would minimize injury and reduce cost of future 
ergonomics assessments and furniture adjustments. 
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