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Brendan Ryan. Developing a framework of behaviours before suicides at 

railway locations. Pages: 605-626. 

Better knowledge of behaviours of people at railway property could help with identifying 

those at risk of suicide. Literature has been reviewed from a range of disciplines on what 

is known about studying behaviour in this type of public location. Secondary analysis has 

been carried out on descriptions of behaviour from structured exercises with experts and 

other pre-existing sources. A framework has been produced with five main classes 

(display of emotion, appearance, posture/movements, activities and interactions) and 

associated sub-classes. Commentary has been provided on factors that influence 

identification of suspicious behaviours, how to distinguish these from normal behaviours 

and the circumstances that inhibit timely reactions to the behaviour amidst the 

complexity of the operational railway. Opportunities to develop and use the framework 

are discussed, including using this to prompt collection of additional behavioural data 

from wider resources, enhancing staff training and developing requirements for effective 

use of surveillance technologies. Practitioner Summary: Many railway suicides could be 

prevented with better understanding of behaviours before events. Pre-existing data 

sources have been analysed, producing a framework highlighting five aspects of 

behaviour. This can prompt the collection of better evidence on pre-suicidal behaviours, 

with future applications in developing surveillance technologies, training staff and public 

awareness. 

� Keywords: Suicidal behaviour, railway, reporting, observation, surveillance 

technologies 

Stephanie K. A. Cheah, Paul H. P. Yeow, Sumesh R. Nair & Felix B. Tan. 
Behavioural modification framework to address wastage in household 

electricity consumption. Pages: 627-643. 

Household electricity wastage poses a sustainability issue. Ergonomic interventions that 

prevent wastage through technological innovations are expensive and complex, making 

consumers unwilling to adopt them. The study aimed to investigate the motivations and 

impediments in avoiding electricity wastage. Thirteen Repertory Grid interviews were 

conducted on household electricity users relating to the behaviour of those living with 



them. The key motivational themes found were altruistic and egoistic reasons while the 

impediments were perceived behavioural control, hedonism and self-efficacy. Based on 

the research findings, a behavioural modification framework was developed to encourage 

consumers to adopt a higher level of responsible electricity practice through the following 

suggested interventions – (1) reframing sustainability from ‘future-for-others’ to 

‘present-for-us’, (2) clarifying responsible consumption and (3) performance feedback. 

The research identified the key motivations and impediments of being a responsible 

household electricity user and provided a framework to encourage a higher responsibility 

level. Practitioner Summary: Household electricity wastage poses sustainability issue: 

excess CO2 & high costs. We developed a mindset changing behavioural modification 

framework. We investigated HFE issues: motivations & impediments of avoiding the 

wastage, i.e. altruistic, egoistic, behavioural control, hedonism & self-efficacy. The 

framework provides governments insights into strategies to address the wastage. 

� Keywords: Responsible consumption, electricity wastage, change of mindset, 

behaviouralmodification framework 

Linda Rolfö, Jörgen Eklund & Helena Jahncke. Perceptions of 
performance and satisfaction after relocation to an activity-based office. 
Pages: 644-657. 

Many companies move from open-plan offices (OPO) to activity-based workplaces 

(ABWs). However, few studies examine the benefits and drawbacks following such a 

change. The aim of this study was to explore how physical conditions, office use, 

communication, privacy, territoriality, satisfaction and perceived performance change 

following a company’s relocation from an OPO to an ABW. A mixed methods approach 

included pre- and post-relocation questionnaires and post-relocation focus groups, 

individual interviews and observations. The questionnaires enabled comparisons over 

time (n = 34) and broader analyses based on retrospective ratings of perceived change 

(n = 66). Results showed that satisfaction with auditory privacy, background noise, air 

quality, outdoor view and aesthetics increased significantly after relocation. Negative 

outcomes, such as lack of communication within teams, were perceived as being due to 

the high people-to-workstation ratio and lack of rules. Overall satisfaction with the 

physical work environment increased in the ABW compared to the OPO. Perceived 

performance did not change significantly. Practitioner Summary: Activity-based 

workplaces (ABWs) are commonly implemented although their effects on performance 

and well-being are unclear. This case study gives advice to stakeholders involved in office 

planning. Despite shortcomings with the people-to-workstation ratio and rules, 

employees showed improved satisfaction with auditory privacy and aesthetics in the ABW 

compared with the previous open-plan office. 

� Keywords: Flex office, office planning, privacy, communication, noise 

Leon Straker, Courtenay Harris, John Joosten & Erin K. Howie. Mobile 

technology dominates school children’s IT use in an advantaged school 
community and is associated with musculoskeletal and visual symptoms. 
Pages: 658-669. 

This paper describes the contemporary use of information technology devices by children 

in a socio-educationally advantaged school. A sample of 924 children (50% girls) from 

grades 5 to 12 (ages 10–19 years) completed an online survey in class. Total daily 

technology use was high and similar for girls (mean 219 (SD 148) mins/day) and boys 

(207 (142), p=.186). Tablet computer was the dominant device used in grades 5–9, with 

laptop computer the dominant device in grades 10–12. Patterns of exposure were 

influenced by gender, device, grade and purpose of use interactions. For example, girls 

used mobile phones more than boys for social purposes for grades 10 and 11, but not 



grade 12. Whilst children’s attitudes to technology use were positive, musculoskeletal 

and visual symptoms were commonly reported. Hours/day tablet and phone use was 

related to neck/shoulder discomfort (OR = 1.07; 1.13) and visual symptoms (OR = 1.10; 

1.07). Practitioner Summary: Technology use by children appears to be quite different 

now to a decade ago. This paper describes contemporary school children’s use of various 

devices for various purposes. The survey of >900 children found high technology use, 

dominated by new mobile technologies, and associations with musculoskeletal and visual 

symptoms. 

� Keywords: Computer, information technology 

Joonho Chang, Seung Ki Moon, Kihyo Jung, Wonmo Kim, Matthew 
Parkinson, Andris Freivalds, Timothy W. Simpson & Seon Pill Baik. 
Glasses-type wearable computer displays: usability considerations 
examined with a 3D glasses case study. Pages: 670-681. 

This study presents usability considerations and solutions for the design of glasses-type 

wearable computer displays and examines their effectiveness in a case study. Design 

countermeasures were investigated by a four-step design process: (1) preliminary design 

analysis; (2) design idea generation; (3) final design selection; and (4) virtual fitting 

trial. Three design interventions were devised from the design process: (1) weight 

balance to reduce pressure concentrated on the nose, (2) compliant temples to 

accommodate diverse head sizes and (3) a hanger mechanism to help spectacle users 

hang their wearable display on their eye glasses. To investigate their effectiveness, in the 

case study, the novel 3D glasses adopting the three interventions were compared with 

two existing 3D glasses in terms of neck muscle fatigue and subjective discomfort rating. 

While neck muscle fatigue was not significantly different among the three glasses 

(p = 0.467), the novel glasses had significantly smaller discomfort ratings (p = 0.009). 

Relevance to Industry: A four-step design process identified usability considerations 

and solutions for the design of glasses-type wearable computer displays. A novel 3D 

glasses was proposed through the process and its effectiveness was validated. The 

results identify design considerations and opportunities relevant to the emerging 

wearable display industry. 

� Keywords: Ergonomic design process, wearable computer display, weight 

balance, compliant temple, hanger mechanism 

Carl Pankok Jr. & David B. Kaber. An integrated measure of display 
clutter based on feature content, user knowledge and attention 

allocation factors. Pages: 682-696. 

Existing measures of display clutter in the literature generally exhibit weak correlations 

with task performance, which limits their utility in safety-critical domains. A literature 

review led to formulation of an integrated display data- and user knowledge-driven 

measure of display clutter. A driving simulation experiment was conducted in which 

participants were asked to search ‘high’ and ‘low’ clutter displays for navigation 

information. Data-driven measures and subjective perceptions of clutter were collected 

along with patterns of visual attention allocation and driving performance responses 

during time periods in which participants searched the navigation display for information. 

The new integrated measure was more strongly correlated with driving performance than 

other, previously developed measures of clutter, particularly in the case of low-clutter 

displays. Integrating display data and user knowledge factors with patterns of visual 

attention allocation shows promise for measuring display clutter and correlation with task 

performance, particularly for low-clutter displays. Practitioner Summary: A novel 

measure of display clutter was formulated, accounting for display data content, user 

knowledge states and patterns of visual attention allocation. The measure was evaluated 



in terms of correlations with driver performance in a safety-critical driving simulation 

study. The measure exhibited stronger correlations with task performance than 

previously defined measures. 

� Keywords: Display clutter, eye tracking, driver behaviour, visual search, interface 

design 

Sven Schmutz, Andreas Sonderegger & Juergen Sauer. Effects of 
accessible website design on nondisabled users: age and device as 

moderating factors. Pages: 697-709. 

This study examined how implementing recommendations from Web accessibility 

guidelines affects nondisabled people in different age groups using different technical 

devices. While recent research showed positive effects of implementing such 

recommendations for nondisabled users, it remains unclear whether such effects would 

apply to different age groups and kind of devices. A 2 × 2 × 2 design was employed with 

website accessibility (high accessibility vs. very low accessibility), age (younger adults 

vs. older adults) and type of device (laptop vs. tablet) as independent variables. 110 

nondisabled participants took part in a usability test, in which performance and 

satisfaction were measured as dependent variables. The results showed that higher 

accessibility increased task completion rate, task completion time and satisfaction ratings 

of nondisabled users. While user age did not have any effects, users showed faster task 

completion time under high accessibility when using a tablet rather than a laptop. The 

findings confirmed previous findings, which showed benefits of accessible websites for 

nondisabled users. These beneficial effects may now be generalised to a wide age range 

and across different devices. Practitioner Summary: This work is relevant to the design 

of websites since it emphasises the need to consider the characteristics of different user 

groups. Accessible website design (aimed at users with disabilities) leads to benefits for 

nondisabled users across different ages. These findings provide further encouragement 

for practitioners to apply WCAG 2.0. 

� Keywords: Web accessibility, nondisabled users, usability, WCAG 2.0 

Mikkel Brandt, Pascal Madeleine, Afshin Samani, Markus Due Jakobsen, 
Sebastian Skals, Jonas Vinstrup & Lars Louis Andersen. Accuracy of 
identification of low or high risk lifting during standardised lifting 

situations. Pages: 710-719. 

The aim was to classify lifting activities into low and high risk categories (according to 

The Danish Working Environment Authority guidelines) based on surface 

electromyography (sEMG) and trunk inclination (tri-axial accelerometer) measurements. 

Lifting tasks with different weights, horizontal distance and technique were performed. 

The lifting tasks were characterised by a feature vector composed of either the 90th, 

95th or 99th percentile of sEMG activity level and trunk inclinations during the task. 

Linear Discriminant Analysis and a subject-specific threshold scheme were applied and 

lifting tasks were classified with an accuracy of 65.1–65.5%. When lifts were classified 

based on the subject-specific threshold scheme from low and upper back accelerometers, 

the accuracy reached 52.1–58.1% and 72.7–78.1%, respectively. In conclusion, the use 

of subject-specific thresholds from sEMG from upper trapezius and erector spinae as well 

as inclination of the upper trunk enabled us to identify low and high risk lifts with an 

acceptable accuracy. Practitioner Summary: This study contributes to the development 

of a method enabling the automatic detection of high risk lifting tasks, i.e. exposure to 

high biomechanical loads, based on individual sEMG and kinematics from an entire 

working day. These methods may be more cost-effective and may complement 

observations commonly used by practitioners. 



� Keywords: Working environment, musculoskeletal pain, musculoskeletal 

disorders, low back pain, occupational injuries 

Fábio Barbosa Rodrigues, Rina Marcia Magnani, Georgia Cristina Lehnen, 
Gustavo Souto de Sá e Souza, Adriano O. Andrade & Marcus Fraga Vieira. 
Effects of backpack load and positioning on nonlinear gait features in 
young adults. Pages: 720-728. 

Overloaded backpacks can cause changes in posture and gait dynamic balance. 

Therefore, the aim of this study was to assess gait regularity and local dynamic stability 

in young adults as they carried a backpack in different positions, and with different loads. 

Twenty-one healthy young adults participated in the study, carrying a backpack that was 

loaded with 10 and 20% of their body weight (BW). The participants walked on a level 

treadmill at their preferred walking speeds for 4 min under different conditions of 

backpack load and position (i.e. with backpack positioned back bilaterally, back 

unilaterally, frontally or without a backpack). Results indicate that backpack load and 

positioning significantly influence gait stability and regularity, with the exception of the 

10% BW bilateral back position. Therefore, the recommended safe load for school-age 

children and adolescents (10% of BW) should also be considered for young adults. 

Practitioner summary: Increase in load results in changes in posture, muscle activity 

and gait parameters, so we investigated the gait adaptations related to regularity and 

stability. Conditions with high backpack loads significantly influenced gait stability and 

regularity in a position-dependent manner, except for 10% body weight bilateral back 

position. 

� Keywords: Human gait, largest Lyapunov exponent, sample entropy, local 

dynamic stability, regularity 

Luis J. Corona, Grant H. Simmons, Jeff A. Nessler & Sean C. Newcomer. 
Characterisation of regional skin temperatures in recreational surfers 
wearing a 2-mm wetsuit. Pages: 729-735. 

The purpose of this study was to investigate skin temperatures across surfers’ bodies 

while wearing a wetsuit during recreational surfing. Forty-six male recreational surfers 

participated in this study. Participants were instrumented with eight wireless iButton 

thermal sensors for the measurement of skin temperature, a Polar RCX5 heart rate 

monitor and a 2-mm full wetsuit. Following instrumentation, participants were instructed 

to engage in recreational surfing activities as normal. Significant differences (p < 0.001) 

in skin temperature (Tsk) were found across the body while wearing a wetsuit during 

recreational surfing. In addition, regional skin temperature changed across the session 

for several regions of the body (p < 0.001), and the magnitude of these changes varied 

significantly between regions. We show for the first time that significant differences exist 

in skin temperature across the body while wearing a wetsuit during a typical recreational 

surfing session. These findings may have implications for future wetsuit design. 

Practitioner Summary: This study investigated the impact of wearing a wetsuit during 

recreational surfing on regional skin temperatures. Results from this study suggest that 

skin temperatures differ significantly across the body while wearing a 2-mm wetsuit 

during recreational surfing. These findings may have implications for future wetsuit 

design. 

� Keywords: Thermal comfort, clothing design and testing, physiology, sports 

ergonomics 


