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ABSTRACT

The purpose of this study was to compare the traditional height-adjustable shower trolley
with  a  shower  trolley  with  a  new design.  Compared  to  the  traditional  height-adjustable
shower trolley, this version had higher side supports,  indented curves on the long sides,
handles, arrow-shaped ends, and a mattress with a flexible mid-section. In this study four
nurses carried out five shower cycles using the traditional height-adjustable shower trolley
and five shower cycles using the new design. These activities were filmed and analyzed by
multi-moment sampling at a fixed interval. Each observation consists of a back score, arm
score, leg score and neck score. Results show that working with the new design leads to less
postural stress on the musculoskeletal system of the caregiver, compared to the traditional
height-adjustable shower trolley. There is a 10.2% improvement in time spent in a neutral
back position and a 9.4% improvement in the time spent in a neutral neck position. The
main focus of the study was on the postural analyses. Nevertheless the qualitative aspects
analyzed deserve attention as well  and might be just as valuable.  In practice they may
determine the frequency with which a device is used, as nurses tend to be more motivated if
the  patient  is  more  comfortable  and the  quality  of  care is  higher.  The new device  was
experienced as more dignified, comfortable and warmer. 
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INTRODUCTION

Showering patients is one of the most stressful tasks a nurse performs, especially when it comes to the static load of
prolonged working in a stooped or bent posture. Too little attention is being paid to this kind of load, also known as
static, postural or covert load (Brinkhof and Knibbe, 2003, Jansen et al, 2004, Meijsen and Knibbe, 2007, ISO/TR
12296, 2012). ‘Covert load’ is used as opposed to overt load, as this load is not visible (nothing is being lifted,
pushed, pulled etc.), but there is still an actual load on the musculoskeletal system, caused by the posture of the
caregiver’s body. Height-adjustable devices enable caregivers to work at their individually optimized ergonomic
height and, when used properly, should reduce the static load on the musculoskeletal system. Studies have shown
that the type of device used when bathing and showering patients has a major effect on the resulting static load on
the caregiver’s musculoskeletal system. The height- adjustable shower chair was shown to cause the least physical
overload compared to a height-adjustable shower stretcher,  bath or bed (Knibbe and Knibbe, 1996). One of the
problems with the current shower stretchers, baths and beds is the distance the nurse needs to reach out and therefore
bend over. A new device was developed that would possibly limit the distance due to a curve around the position the
nurse takes when showering a supine patient and would provide a more comfortable shower for the patient as well. 
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  Figure 1. Drawing of the new design (right) with the curvature in the middle region enabling a further reach (Adapted from
Knibbe et al., 2013)

METHOD 

In  this  study  four  nurses  carried  out  five  shower  cycles  using  the  traditional  height-
adjustable shower trolley and five shower cycles using the new design with role playing
patients. These activities were filmed and analyzed by multi-moment sampling at a fixed
interval. Each observation consists of a back score, arm score, leg score and neck score. The
subjective experience of the patients involved was recorded as well

RESULTS 

Results  show  that  working  with  the  new  design  leads  to  less  postural  stress  on  the
musculoskeletal  system of  the  caregiver,  compared  to  the  traditional  height-  adjustable
shower trolley. There is a 10.2% improvement in time spent in a neutral back position and a
9.4% improvement in the time spent in a neutral neck position (Knibbe et al., 2013).  The
main focus of the study was on the postural analyses. Nevertheless the qualitative aspects
analyzed deserve attention as well and will be an additional focus of attention during the
conference In practice these qualitative aspects may determine the frequency with which a
device is used as nurses tend to be more motivated if the patient is more comfortable and
the quality of care is higher. The new device was experience as more dignified, comfortable
and warmer. All four patients in the study were struck by deficiencies in terms of dignity,
mattress comfort, warmth and comfort in general when being showered on the stretcher
with the traditional design and material. Regarding this comfort issue it was calculated that
showering the patient’s body (the actual sprinkling with warm water) took up only 28.1% of
the total cycle time. The rest of the time the patient is wet and might become cold and start
shivering. Although research on this point is lacking, it can be expected that this percentage
is much higher when showering in a standing or a sitting position.  In addition,  research
shows that the cooling down rate is dependent on the ratio of surface area to body mass. A
higher ratio refers to a higher rate of cooling down, requires more energy to stay warm and
leads to a less comfortable feeling. Emaciated or smaller patients have a higher ratio and
therefore cool down faster, need more energy to keep themselves warm, start shivering at
an  earlier  stage  and  tend  to  regard  showering  on  a  shower  trolley  as  an  unpleasant
experience. This comfort issue seems to be addressed more effectively in the new design
because a higher water level is possible, a softer mattress is used and it is experienced as
somewhat cosier (as knees and shoulders do not go over the side and the patient can see
the side support). 

It  seems an interesting focus to combine the study of  both  quantitative  and qualitative
elements in testing the design of new health care equipment intended for use in a fragile
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patient population.  The quantitative elements usually receive more attention and are no
doubt relevant. Nevertheless the qualitative aspects analyzed deserve attention as well and
might be just as valuable. In practice they may determine the frequency with which a device
is used as nurses tend to be more motivated if the patient is more comfortable and the
quality of care is higher. More research is required to pinpoint more effectively whether or
not new designs like this new shower trolley address this issue more effectively than earlier
generations of shower trolleys. 
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