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Markus Hartono & Tan Kay Chuan. How the Kano model contributes to 

Kansei engineering in services. Pages 987-1004. 

Recent studies show that products and services hold great appeal if they are attractively 
designed to elicit emotional feelings from customers. Kansei engineering (KE) has good 
potential to provide a competitive advantage to those able to read and translate 
customer affect and emotion in actual product and services. This study introduces an 
integrative framework of the Kano model and KE, applied to services. The Kano model 
was used and inserted into KE to exhibit the relationship between service attribute 
performance and customer emotional response. Essentially, the Kano model categorises 
service attribute quality into three major groups (must-be [M], one-dimensional [O] and 
attractive [A]). The findings of a case study that involved 100 tourists who stayed in 
luxury 4- and 5-star hotels are presented. As a practical matter, this research provides 

insight on which service attributes deserve more attention with regard to their significant 
impact on customer emotional needs. Statement of Relevance: Apart from cognitive 
evaluation, emotions and hedonism play a big role in service encounters. Through a focus 
on delighting qualities of service attributes, this research enables service providers and 
managers to establish the extent to which they prioritise their improvement efforts and 
to always satisfy their customer emotions beyond expectation. 

 Keywords: Kansei engineering, emotional feelings, Kano model, services 

Shane Michael Dixon & Nancy Theberge. Contextual factors affecting 

task distribution in two participatory ergonomic interventions : a 

qualitative study. Pages 1005-1016. 

This article provides an analysis of the evolution of the division of labour in participatory 

ergonomics (PE) programmes in two worksites. The analysis is based on interviews and 
field observations in the worksites. In both settings there was meaningful participation by 
both worker and management members of ergonomic change teams (ECTs) in the hazard 
assessment and solution identification stages, but as the teams moved to the 
implementation stage, worker representatives were marginalised and the participatory 
nature of the programmes was severely curtailed. The removal of workers from the 
process was the outcome of the interplay among the type of activities pursued in the 
implementation stage, the skills and knowledge required to carry out those activities, and 
workers’ limited influence in the organisational hierarchies. Findings highlight the salience 



of the social context in which participatory programmes are located and the importance 
of examining participatory programmes as they evolve over time. Statement of 
Relevance: This article contributes to a growing literature on the process and 
implementation of PE programmes. The article's focus on social and organisational 
factors that affect the division of labour and attention to the evolution of involvement 
over time extend current understandings of participation in ergonomics programmes. 

 Keywords: participatory ergonomics, division of labour, qualitative case study, 
worker involvement, musculoskeletal disorders 

Marina Ciccarelli, Leon Straker, Svend Erik Mathiassen & Clare Pollock. 

Diversity of tasks and information technologies used by office workers at 

and away from work. Pages 1017-1028. 

Background. Computer use is associated with musculoskeletal complaints among office 
workers. Insufficient exposure diversity between tasks is a proposed etiological factor, 
but little information exists on diversity of tasks and information and communication 
technologies (ICT) among office workers. Method. Direct observation and self-report data 
were collected on tasks performed and ICT used among 24 office workers, over 12 h in 

work and non-work environments. Self-reports were repeated on four additional days. 
Results. Observations were for a mean [SD] 642[40] min. Productive tasks comprised 
63% of observations, instrumental 17%, self-care 12% and leisure 8%. Non-ICT tasks 
comprised 44% of observations; New electronic-based ICT 36%; Old paper-based ICT 
15%, and Combined ICT tasks 4%. Proportions of tasks and ICT use differed between 
environments and days. Conclusion. Information about diversity in tasks and ICT 
provides the basis for future investigations into exposure variation in ICT-intensive 
environments and possible musculoskeletal health risks. Statement of relevance: 

Information and communication technologies (ICT) provide office workers access to 
perform work-related tasks after work hours and in away-from-work locations. 
Musculoskeletal disorder risk assessment for office workers should account for actual 
tasks performed over a work day, including away from work exposures. This study 
provides rich, detailed data on occurrence of tasks performed and ICT used by office 
workers throughout the day. 

 Keywords: office workers, ICT, tasks, direct observation 

Irene Kamp, Ümit Kilincsoy & Peter Vink. Chosen postures during 

specific sitting activities. Pages 1029-1042. 

This research study analysed the interaction between people's postures and activities 
while in semi-public/leisure situations and during transportation (journey by train). In 

addition, the use of small electronic devices received particular emphasis. Video 
recordings in German trains and photographs in Dutch semi-public spaces were analysed 
using a variation of Branton and Grayson's (An evaluation of train seats by observation of 
sitting behaviour. Ergonomics, 10 (1), (1967), 35–51) postural targeting forms and 
photos. The analysis suggests a significant relationship between most activities and the 
position of the head, trunk and arms during transportation situations. The relationship 
during public situations is less straightforward. Watching, talking/discussing and reading 
were the most observed activities for the transportation and leisure situations combined. 
Surprisingly, differences in head, trunk, arm and leg postures were not significant when 
using small electronic devices. Important issues not considered in this study include the 
duration of the activities, the gender and age of observed subjects and the influence of 
the time of day. These are interesting issues to consider and include for future research. 
Statement of Relevance: This study shows what activities people choose to carry out 
and their related postures when not forced to a specific task (e.g. driving). The results of 
this study can be used for designing comfortable seating in the transportation industry 
(car passenger, train, bus and aircraft seats) and semi-public/leisure spaces. 



 Keywords: postures, activities, seating, comfort, transport: tasks, train seats, 
sitting postures, small electronic device 

Babak Bazrgari, Brad Hendershot, Khoirul Muslim, Nima Toosizadeh, 

Maury A. Nussbaum & Michael L. Madigan. Disturbance and recovery of 

trunk mechanical and neuromuscular behaviours following prolonged 

trunk flexion : influences of duration and external load on creep-induced 
effects. Pages 1043-1052. 

Trunk flexion results in adverse mechanical effects on the spine and is associated with a 
higher incidence of low back pain. To examine the effects of creep deformation on trunk 
behaviours, participants were exposed to full trunk flexion in several combinations of 

exposure duration and external load. Trunk mechanical and neuromuscular behaviours 
were obtained pre- and post-exposure and during recovery using sudden perturbations. 
Intrinsic trunk stiffness decreased with increasing flexion duration and in the presence of 
the external load. Recovery of intrinsic stiffness required more time than the exposure 
duration and was influenced by exposure duration. Reflexive trunk responses increased 
immediately following exposure but recovered quickly ( 2.5 min). Alterations in reflexive 
trunk behaviour following creep deformation exposures may not provide adequate 
compensation to allow for complete recovery of concurrent reductions in intrinsic 
stiffness, which may increase the risk of injury due to spinal instability. Statement of 
relevance: An increased risk of low back injury may result from flexion-induced 
disturbances to trunk behaviours. Such effects, however, appear to depend on the type 
of flexion exposure, and have implications for the design of work involving trunk flexion. 

 Keywords: low back pain, spine biomechanics, creep deformation, prolonged 
flexion, stiffness, reflex 

Angela DiDomenico, Raymond W. McGorry & Jacob J. Banks. Effects of 

common working postures on balance control during the stabilisation 
phase of transitioning to standing. Pages 1053-1059. 

Standing after maintaining working postures may result in imbalance and could elicit a 

fall. The objective of this study was to assess the magnitude of this imbalance. Forty-five 
male participants completed three replications of conditions created by four static 
postures and three durations within posture. Participants transitioned to quiet standing at 
a self-selected pace. Body segment location and displacement of the centre of pressure 
(COP) were recorded using a motion capture system and two forceplates, respectively. 
Balance control measures were calculated during the stabilisation phase. All balance 
control measures were significantly affected by static posture but not duration within 
posture. Bending over at waist generally caused the smallest changes in balance control 

measures, whereas the reclined kneeling posture resulted in the largest. Findings may 
lead to recommendations for redesign of tasks to reduce the use of certain working 
postures, particularly in high-risk environments such as construction. Statement of 
Relevance: Task performance on the jobsite often requires individuals to maintain non-
erect postures. This study suggests that the working posture chosen affects stabilisation 
during a transition to a standing position. Bending at the waist or squatting seems to 
have less of an affect on balance control measures, whereas both types of kneeling 
postures evaluated resulted in greater imbalance. 

 Keywords: falls, balance, centre of pressure, perturbations 

Robert D. Catena, Angela DiDomenico, Jacob J. Banks & Jack T. 

Dennerlein. Balance control during lateral load transfers over a slippery 

surface. Pages 1060-1071. 



Few studies have measured balance control during manual material handling, and even 
fewer with environmental cofactors. This study examined the effect of different surface 
frictions during a stationary manual material handling task. Thirty-six healthy 
participants completed 180° lateral transfer tasks of a load over high- and low-friction 
surfaces (μ = 0.86 and μ = 0.16, respectively). Balance measures, stance kinematics and 
lower extremity muscle activities were measured. Success during the novel slippery 
surface dichotomised our population, allowing us to investigate beneficial techniques to 
lateral load transfers over the slippery surface. Stance width reduction by 8 cm and 15° 
of additional external foot rotation towards the load were used to counter the imbalance 
created by the slippery surface. There was no clear alteration to lower extremity 
muscular control to adapt to a slippery surface. Changes in stance seemed to be used 
successfully to counter a slippery surface during lateral load transfers. Statement of 

Relevance: Industries requiring manual material handling where slippery conditions are 
potentially present have a noticeable increase in injuries. This study suggests stance 
configuration, more so than any other measure of balance control, differentiates 
vulnerability to imbalance during material handling over a slippery surface. 

 Keywords: falls, balance control, manual materials handling, slips, friction 

Yong-Ku Kong, Kyung-Sun Lee, Dae-Min Kim & Myung-Chul Jung. 

Individual finger contribution in submaximal voluntary contraction of 
gripping. Pages 1072-1080. 

The objective of this study was to evaluate individual finger force and contribution to a 
gripping force, the difference between actual and expected finger forces and subjective 
discomfort rating at 10 different submaximal voluntary contraction (%MVC) levels (10–
100% in 10 increments). Seventy-two participants randomly exerted gripping force with 

a multi-finger force measurement system. The individual finger force, gripping force and 
discomfort increased as %MVC levels increased. The middle and ring fingers exerted 
more force and contributed to a gripping force more than the index and little fingers due 
to their larger mass fractions of the digit flexor muscles. It was apparent at <50% MVC; 
however, the index finger increased its contribution and exerted even more force than 
expected at more than 50% MVC. Subjective discomfort supported the results of the 
objective measures. This could explain the conflicting findings between index and ring 
fingers in previous finger contribution studies. Statement of Relevance: Hand tool 
design is of special interest in ergonomics due to its association with musculoskeletal 
disorders in the hand. This study reveals a different contribution pattern of the fingers in 
submaximal voluntary contraction of gripping exertion. 

 Keywords: finger force, gripping force, finger contribution, submaximal voluntary 
contraction, discomfort, upper limb disorders, product design, industrial 

ergonomics, hand tools and interfaces 

Matthew D. Muller, Edward J. Ryan, Chul-Ho Kim, Sarah M. Muller & Ellen 
L. Glickman. Test–retest reliability of Purdue Pegboard performance in 

thermoneutral and cold ambient conditions. Pages 1081-1087. 

In the cold, Purdue Pegboard (PP) performance declines. The purpose of this study was 
to determine if this cold-induced impairment is consistent across days (i.e. test–retest 
reliability) in 5°C. In thermoneutral air (25°C), 14 men were familiarised to the dominant 
hand (PPa) and bimanual (PPb) PP tasks. They then experienced two 90-min cold 
exposures (Day 1, Day 2) while wearing 1 clo. Bare hands were maintained throughout. 
Performance on both tasks showed high reliability from day to day (intraclass 
correlations >0.700) in both thermoneutral and cold conditions. However for both tasks, 
room temperature performance did not predict performance in the cold (intraclass 
correlations <0.450). When screening applicants for manual labour in the cold, one must 

consider that room temperature dexterity does not correlate with dexterity in the cold. It 



is recommended that a 60-min period of cold exposure be employed to assess manual 
dexterity in these workers. Statement of Relevance: This study shows that PP 
performance in room temperature does not predict performance in the cold but 
performance in the cold is consistent from day to day. When screening applicants for 
manual labour in the cold, it is recommended that dexterity tests be conducted in the 
same ambient conditions. 

 Keywords: fingers, skin temperature, task performance, motor skill, 
reproducibility of results 

D. Pan, M. Chan, S. Deng, L. Xia & X. Xu. Numerical studies on the 

microclimate around a sleeping person and the related thermal 

neutrality issues. Pages 1088-1100. 

This article reports on two numerical studies on the microclimate around, and the 
thermal neutrality of, a sleeping person in a space installed with a displacement 
ventilation system. The development of a sleeping computational thermal manikin 
(SCTM) placed in a space air-conditioned by a displacement ventilation system is first 
described. This is followed by reporting the results of the first numerical study on the 

microclimate around the SCTM, including air temperature and velocity distributions and 
the heat transfer characteristics. Then the outcomes of the other numerical study on the 
thermal neutrality of a sleeping person are presented, including the thermal neutrality for 
a naked sleeping person and the effects of the total insulation value of a bedding system 
on the thermal neutrality of a sleeping person. Statement of relevance: The thermal 
environment would greatly affect the sleep quality of human beings. Through developing 
a SCTM, the microclimate around a sleeping person has been numerically studied. The 
thermal neutral environment may then be predicted and contributions to improved sleep 

quality may be made. 

 Keywords: sleeping computational thermal manikin, microclimate, sleeping 
environment, thermal neutrality, total insulation value of a bedding system 

J.A. Rodríguez-Marroyo, J.G. Villa, J. López-Satue, R. Pernía, B. Carballo, 
J. García-López & C. Foster. Physical and thermal strain of firefighters 

according to the firefighting tactics used to suppress wildfires. Pages 

1101-1108. 

The aim of this study was to analyse the physiological strain of firefighters, using heart 
rate (HR) and core temperature, during real wildfire suppression according to the type of 
attack performed (direct, indirect or mixed). Threeintensity zones were established 
according to the HR corresponding to the ventilatory threshold (VT) and respiratory 

compensation threshold (RCT): zone 1, <VT; zone 2 (Z2), between VT and RCT; zone 3 
(Z3), >RCT. The exercise workload (training impulse (TRIMP)), the physiological strain 
index (PSI) and the cumulative heat strain index(CHSI) were calculated using the time 
spent in each zone, and the HR and core temperature, respectively. Significantly higher 
mean HR, time spent in Z2 and Z3 and TRIMP h−1 were found in direct and mixed versus 
indirect attacks. The highest PSI and CHSI were observed in the direct attack. In 
conclusion, exercise strain and combined thermal strain, but not core temperature during 
wildfire suppression, are related to the type of attack performed. Statement of 
relevance: Our findings demonstrated that wildfire firefighting is associated with high 
physiological demands, which vary significantly depending on the tactics chosen for 
performing the task. These results should be kept in mind when planning programmes to 
improve wildland firefighters' physical fitness, which will allow improvement in their 
performance. 

 Keywords: wildland firefighter, wildfire, heart rate, core temperature, exercise 

workload 


