WORLD BANK ERGONOMIC CHAIR EVALUATION


HSD STUDY: CHAIR EVALUATION BY STAFF WITH BACK PAIN








1.	Bank staff suffer more frequently from lower back pain than from any other disease.  This system is also the first reason for a demand of Health Services Department (HSD) ergonomic intervention.  If sitting for longer periods is not the prime origin of lower back pain, it is at least a well-known aggravating factor.  The comfort of chairs is consequently a primordial aspect to consider in terms of staff's well-being at work.  This comfort is, in turn, highly linked with adjustability of the chair.





2.	In the previous years, upon the request of HSD, chairs with back support adjustability were supplied to staff suffering from back pain.  Unfortunately these chairs are no longer available.  Since one of the HSD's roles is to promote adjustments of working conditions for staff, especially for those suffering from specific medical problems, it seems relevant to collect their opinion on the comfort of different chairs, each with varying levels of adjustability.





3.	Four different types of chairs were selected.  The standard chair used in the Bank (Steelcase Sensor chair) was compared with the chair previously provided to staff suffering from back pain (Rudd Operator chair) and 2 new ergonomic chairs proposed by dealers (Rolliture and Neutral Posture chairs).





4.	Results shows that level of satisfaction increases with level of adjustability.  The higher scores are obtained with the new ergonomic chairs and more specifically with the Neutral Posture chair, which obtains the best scores of satisfaction in all the categories studied.  The larger difference in terms of comfort between the different chairs is found for the curvature of the back support.





5.	The following paragraphs describe the characteristics of participants to this survey, the ergonomics features of the chairs tested, the protocol used and the results obtained.





Participants





6.	Participants in this survey were selected among a group of staff suffering from chronic lower back pain, all of whom enrolled in the Back Health Program monitored by HSD.  They accepted to be included in the survey on a voluntary basis.





7.	Seventeen women and thirteen men participated in this survey.  Most of them use the computer at least 4 hours per day.  Their professional status is extremely varied and no single category appear dominant.  On average, women are 43 years old and men 44.  The average size is 5'3" for women (from 5' to 5'9") and 5'9" for men (from 5'5" to 6').





Chairs





8.	The chair of reference is the Steelcase Sensor chair, the most common chair used in the Bank.  This chair exists in two sizes.  Most of participants to this survey have the smaller size, except the taller ones.  Few adjustments are possible with this chair: the height of the seat pan and the tilt motion of the backrest.





9.	The Rudd Operator chair (the previous "orthopedic" chair) offers more possibilities in terms of adjustment: height and inclination of the seat pan, height and inclination of the backrest, height and width of the armrests.





10.	The first new ergonomic chair tested is the Rolliture chair.  Its level of ergonomic adjustment is comparable to the level of the Rudd Operator chair: height and inclination of the seat, height and inclination of the backrest, height of the armrests.  This chair is also available in two sizes and has been given to participants in accordance with their height.





11.	The second ergonomic chair tested is the Neutral Posture chair.  This chair presents the most complete range of adjustments: height and inclination of the seat, height, inclination and forward/backward position of the backrest, height, width and rotation of the armrests, and inflatable lumbar support.





Protocol





12.	Each participant received in a random order the Rudd Operator, the Neutral Posture and the Rolliture chairs, at his/her workstation.  Before any test, HSD staff demonstrated the chair adjustments.  Thereafter, participants had the opportunity to test each chair during two days.





13.	After testing each chair, participants filled out a questionnaire comprised of 22 characteristics related to the comfort of the seat (5 characteristics) of the backrest (4) of the armrests (4) and to the adjustment ease (9).  They rated their opinion on a 10-figure scale (1 uncomfortable, 5 acceptable, 9 comfortable).  Average scores were calculated for each characteristic and for the 4 characteristic categories.





14.	They also completed the same questionnaire for their usual chair, the Steelcase Sensor chair (one participant did not evaluate his usual chair because it was not a Steelcase Sensor).





Results





15.	Overall the Neutral Posture chair obtains the highest scores.  The Rolliture chair ranks second but its scores are very close to those of the Rudd Operator chair.  The Steelcase Sensor chair has, from far, the poorest participant appreciation.  The average scores for the different chairs are the following:


Average Score of Satisfaction (out of 9) for Several Comfort Characteristics Categories





�
Neutral Posture�
Rolliture�
Rudd Operator�
Steelcase Sensor�
�
Seat Comfort�
7.3�
6.6�
6.6�
5.6�
�
Back Support�
7.1�
6.5�
6.1�
4.5�
�
Armrest Comfort�
7.4�
6.7�
6.7�
4.5�
�
Adjustability Ease�
7.1�
6.5�
6.4�
4.5�
�



16.	Characteristics related to the quality of the back support are the most critical ones for staff suffering from lower back pain.  If consider just this category, the rank order of the different chairs does not change, but the Rolliture chair takes a substantial advantage on the Rudd Operator chair.  One characteristic, the curvature of the back support, presents the broader range of score, from 3.9 for the Steelcase Sensor chair to 7.1 for the Neutral Posture chair.





17.	A more detailed analysis shows that:


	


	-Scores for the Neutral Posture chair are generally the highest within the different characteristics studied and are relatively homogeneous.  The best scores are for the rotation of armrests (7.7), the seat height (7.6) and the ease of seat height adjustability (7.5).  The less favorable score is for the ease of adjustment of the backrest position (forward/backward) with a score of 6.6.





	-If the Rolliture chair ranks frequently second within the different characteristics, its results are less homogeneous than for the Neutral Posture Chair.  The seat height (7.4) and the ease for adjusting it (7.2) score high, although the shape of the seat (6.0) and the ease of the seat tilt (5.6) are less satisfactory.





	-The Rudd Operator chair ranks just after the Rolliture chair but presents a better homogeneity of results.  The height of the seat (6.9) and of the armrests (6.8) score well.  On the contrary, the ease of the adjustability of the seat tilt (5.7) and of the armrest width (5.7) are not well noted.





	-The Steelcase Sensor chair ranks in last position for each characteristic studied.  The best appreciation is for the seat height (6.7).  Scores are particularly poor for the curvature of the back support (3.9), the armrest height (4.1) and the ease of the back tilt adjustability (3.4).





18.	For each chair, results are compared by staff size categories (less than 64", 64" to 68" and 65" and more).  Size does not appear to influence the responses of staff for the Neutral Posture, the Rolliture and the Rudd Operator chairs.  In contrast, for all characteristics studied, the Steelcase Sensor chair has the poorest scores among the taller participants.  This is particularly true for the back curvature (5.0 for the shorter participants, 3.8 for those in the mid-size category and 1.3 for the taller ones).





Conclusion





19.	Participants appreciate the new ergonomic chairs studied (Neutral Posture and Rolliture chairs) and the Rudd Operator chair more than the common chair presently used in the Bank (Steelcase Sensor chair).  The Neutral Posture chair receives the most favorable results.





20.	The rank order for the appreciation of the different chairs is related to their respective ranges of adjustability.  Differences in appreciation are great between ergonomic and basic chairs.  These differences deserve attention and HSD recommends supplying staff suffering from lower back pain with chairs having a higher degree of adjustability of the backrest.





21.	Furthermore, the poor scores obtained by the Steelcase  Sensor chair, particularly in terms of backsupport, is an issue.  This chairs most commonly used by Bank staff for whom back pain is precisely the most common medical problem.  HSD recommends that the quality of back support should be considered one of the most important ergonomic criteria to recognize in the future selection and purchase of chairs.
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