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Victor C.H. Chan, Timothy N. Welsh, Luc Tremblay, David M. Frost, Tyson 
A.C. Beach. A comparison of augmented feedback and didactic training 

approaches to reduce spine motion during occupational lifting tasks. 
103612. 

Manual handling training may be improved if it relied on the provision of individualized, 

augmented feedback about key movement features. The purpose of this study was to 

compare the reduction in sagittal spine motion during manual lifting tasks following two 

training approaches: didactic (DID) and augmented feedback (AUG). Untrained 

participants (n = 26) completed lifting tests (box, medication bag, and paramedic 

backboard) and a randomly-assigned intervention involving 50 practice box lifts. Lifting 

tests were performed immediately before and after training, and one-week after 

interventions. Both groups exhibited reductions in spine motions immediately and one-

week after the interventions. However, the AUG intervention group elicited significantly 

greater reductions in 5 of 12 between-group comparisons (3 tasks × 4 spine motion 

variables). The results of the current study support the use of augmented feedback-

based approaches to manual handling training over education-based approaches. 

 Keywords: Manual handling training; Technique training; Motor learning; 

Spine biomechanics 

Z. Shaghayegh Bagheri, Yue Li, Atena Roshan Fekr, Tilak Dutta. The 
effect of wear on slip-resistance of winter footwear with composite 
outsoles: A pilot study. 103611. 

Falls on icy surfaces are among the top causes of injuries for workers exposed to the 

outdoor environment. Our recent field study showed that a new generation of winter 

footwear incorporating composite outsoles was able to reduce slips and falls on icy 

surfaces by 68% and 78%, respectively. The widespread adoption of this type of 

footwear may lead to substantial reductions in pain, suffering and costs of fall-related 

injuries. However, these composite materials are sensitive to wear and abrasion, which 

makes it likely that their slip-resistance performance may degrade with use. The goal of 

this pilot study was to determine the extent to which the slip-resistance of two types of 

winter footwear with composite outsoles changed as they wore down with real-world use. 

Seven participants were recruited for this study and were asked to walk 100K steps with 

their assigned footwear. Tread depth and slip–resistance performance (using the 

Maximum Achievable Angle test) were measured at baseline and again after each 25K-

step interval up to 100K. Our results showed that the slip-resistance performance of the 



test footwear dropped significantly after the 75K and 100K step intervals compared to 

baseline. In addition, significant changes in tread depth were found after only 25K steps. 

These findings indicate that the performance of this type of footwear degrades relatively 

quickly with real-world use. Therefore, larger scale study of the slip-resistance of winter 

footwear with composite outsoles is needed and members of the public should be made 

aware of the potential loss of slip-resistance of these products. 

 Keywords: Wear; Falls; Ice; Slip-resistance; Footwear; Winter; Slips-and-

falls 

Karl E. Zelik, Cameron A. Nurse, Mark C. Schall, Richard F. Sesek, 
Matthew C. Marino, Sean Gallagher. An ergonomic assessment tool for 
evaluating the effect of back exoskeletons on injury risk. 103619. 

Low back disorders (LBDs) are a leading injury in the workplace. Back exoskeletons 

(exos) are wearable assist devices that complement traditional ergonomic controls and 

reduce LBD risks by alleviating musculoskeletal overexertion. However, there are 

currently no ergonomic assessment tools to evaluate risk for workers wearing back exos. 

Exo-LiFFT, an extension of the Lifting Fatigue Failure Tool, is introduced as a means to 

unify the etiology of LBDs with the biomechanical function of exos. We present multiple 

examples demonstrating how Exo-LiFFT can assess or predict the effect of exos on LBD 

risk without costly, time-consuming electromyography studies. For instance, using 

simulated and real-world material handling data we show an exo providing a 30 Nm 

lumbar moment is projected to reduce cumulative back damage by ∼70% and LBD risk 

by ∼20%. Exo-LiFFT provides a practical, efficient ergonomic assessment tool to assist 

safety professionals exploring back exos as part of a comprehensive occupational health 

program. 

 Keywords: Low back disorders; Ergonomic assessment; Exoskeleton; Exosuit 

Xingda Qu, Xinyao Hu, Jun Zhao, Zhong Zhao. The roles of lower-limb 
joint proprioception in postural control during gait. 103635. 

The objective of the present study was to investigate the roles of lower-limb joint 

proprioception in postural control during gait. Seventy-two healthy adults including 36 

younger and 36 older adults participated in two experimental sessions, i.e., lower-limb 

joint proprioception assessment session and gait assessment session. Lower-limb joint 

proprioception was assessed by joint position sense errors measured at the ankle, knee 

and hip of the dominant side. Postural control during gait was characterized by step 

length, step width and local dynamic stability. Results showed that hip proprioception 

contributed the most to postural control during gait among the lower-limb joint 

proprioception components, and that mechanisms for the hip proprioception effects were 

different between age groups. These findings highlighted the importance of incorporating 

hip proprioception enhancement exercises in postural control training programs, and the 

necessity of considering age-related differences in the effects of hip proprioception when 

designing these exercises. 

 Keywords: Falls; Proprioception; Postural control; Gait; Joint position sense 

Xinze Liu, Hongli Sun, Yan Gao, Weibin Zhang, Yan Ge, Weina Qu. 
Exploring the performance of click and slide gestures on large in-vehicle 
touch screens. 103613. 

Because of the operation distractions created by large in-vehicle touch screens, it is 

necessary to explore the influence of the locations at which clicking and sliding gestures 

are performed on driving safety and operation performance. This study conducted two 



experiments to identify an easy operation area. In experiment 1, the influence of control 

size and control position on click offsets was discussed. The results showed that click 

offsets increased with increasing control size. Click offsets were larger at positions 

blocked by a driver's arm and that were far away from drivers. The click accuracy 

equation was fitted for different hot zone sizes. Experiment 2 focused on identifying easy 

sliding ranges. The results revealed sliding areas for 20%, 50%, and 80% of users under 

different sliding directions and positions. This study identified easy and difficult areas for 

users to operate large in-vehicle touch screens, providing theoretical guidance for display 

buttons arrangement. 

 Keywords: Large in-vehicle touch screen; Click; Slide 

G.J.M. Read, K.M.A. Madeira-Revell, K.J. Parnell, D. Lockton, P.M. 
Salmon. Using human factors and ergonomics methods to challenge the 
status quo: Designing for gender equitable research outcomes. 103634. 

There have been recent calls for Human Factors and Ergonomics (HFE) to expand its 

reach and focus to address larger scale societal and global issues. An area of growing 

awareness is the issue of the gender data gap, whereby women are under-represented in 

research data, leading to inequitable outcomes when research findings are used to design 

real world technologies, products, environments, processes, and policies. The aim of this 

paper is to showcase how structured HFE methods can be used to address the gender 

data gap. We applied the Sociotechnical Systems Design Toolkit which involved using 

causal loop diagrams and abstraction hierarchy modelling from Cognitive Work Analysis 

to understand the system in which the issue occurs and key pain points, followed by the 

application of the Design with Intent Toolkit to generate design ideas. A total of 43 ideas 

were developed that could be implemented by universities to address the research data 

gap. The application demonstrates the utility of HFE methods in tackling complex issues 

and offers an opportunity for the HFE community to reflect upon the importance of 

gender sensitive research practices and gender equity more broadly. 

 Keywords: Gender data gap; Gender equity; Sociotechnical systems design 

toolkit; Causal loop diagram; Abstraction hierarchy; Design with intent toolkit 

Brandon J. King, Gemma J.M. Read, Paul M. Salmon. Clear and present 
danger? Applying ecological interface design to develop an aviation risk 

management interface. 103643. 

Ecological Interface Design (EID) is a framework for developing dynamic interfaces that 

support operators to understand and take appropriate actions within highly-complex 

systems. This two-part study involved the development and evaluation of a novel EID-

based static aviation risk management display. A within-subjects survey-based 

experiment employed measures of decision accuracy, situation awareness, user 

workload, usability, and user perceptions. Results from 23 participants showed that when 

compared to a risk interface utilised by a large aviation company, the EID display 

achieved higher usability and lower workload ratings with large effect sizes, with no 

differences in decision accuracy and situation awareness. The findings provide evidence 

that the EID framework can improve upon static traditional displays. Research 

contributions also include a novel model of an aviation ground operations system and an 

example application of EID to the development of a static display. Further research is 

necessary to identify the extent of the applications and benefits to static displays. 

 Keywords: Ecological interface design (EID); Work domain analysis (WDA); 

Risk management; Data visualisation 



Richard van der Weide, Vincent van der Vlies, Frank van der Meer. Train 

driver experience: A big data analysis of learning and retaining the new 
ERTMS system. 103627. 

Now and in the coming years a new European Rail Traffic Management System (ERTMS) 

is being deployed on a larger scale. In the system level chosen in the Netherlands (Level 

2) lineside signals will disappear and the train driver will receive all information needed 

for safe and efficient train operation through an interface inside the train cab. 

Furthermore, procedures, driving skills and communication will alter. Many train drivers 

will thus need to be trained in driving with ERTMS. Train operating companies (TOC) 

have to decide on efficient and effective strategies to organise this extensive training 

volume and to reassure that drivers become and remain proficient after training when 

roll-out of ERTMS may not have been fully completed. In this paper the central questions 

to be answered are: How many hours/duties does a driver have to do during a certain 

period of time on an ERTMS track section to become proficient with ERTMS (learning 

period), and to stay proficient (retaining period)? The approach taken is unique for rail 

industry (to the authors' knowledge) and is based on big data analyses. In this study, we 

were able to study the collective performance of train drivers, by big data analysis while 

at the same time maintaining privacy through pseudonymisation of the train driver 

database and their individual performances, characteristics and other potential privacy 

sensitive data. Databases containing detailed information on all planned and 

accomplished train service times/positions of the last three years (2015–2017) of a large 

TOC were combined with personal data from HR databases (age, experience, ERTMS 

training history, job assessment results, etcetera). From the data, delays caused by 

rolling stock and train operating related issues were identified. The amount and duration 

of these delays were correlated with the personal data to test research hypotheses. 

Again, at the same time we maintained privacy of the individuals’ personal data. 

Although the research has some limitations due to the small amount of existing ERTMS 

lines, and associated rolling stock, the results show some clear correlations. Thus, 

quantifiable directions to the minimum amount of ERTMS driving per 3 months during the 

first year and in the years after are presented. The results are now being translated into 

models for training and rostering related to the phase of ERTMS roll-out. 

 Keywords: ERTMS; Competences; Rail; Train drivers; Big data; Training; 

Experience 

Eowyn Van de Putte, Sara Kindt, Peter Bracke, Michael Stevens, Maarten 
Vansteenkiste, Lore Vandevivere, Wouter R. Ryckaert. The influence of 

integrative lighting on sleep and cognitive functioning of shift workers 
during the morning shift in an assembly plant. 103618. 

It is well known that exposure to light at the right time of the day is important to 

synchronise our circadian rhythm and enhance cognitive functioning. There is, however, 

a lack of field studies investigating which lighting characteristics are necessary to 

improve sleep and cognitive functioning. A controlled field study with 80 shift workers 

was set up, in which the impact of an integrative lighting (IL) scenario was investigated 

during the morning shift. Two groups were compared: a control group (no change in 

lighting settings) and a IL-group (exposed to a melanopic Equivalent Daylight 

Illuminance of 192 lux, i.e., bright light with a high fraction of short-wavelengths). Pre-

post measurement of visual comfort, cognitive functioning (D2 task, go-nogo reaction 

time task) and sleep (MotionWatch8) were performed. The IL-settings ameliorated sleep 

efficiency and sleep latency during morning shift and enhanced alertness (not inhibition) 

compared to standard lighting conditions. Changing lighting settings in an industrial 

setting should be considered as it seems worthwhile for employees’ sleep and cognitive 

performance. 



 Keywords: Integrative lighting; Shift workers; Sleep; Cognition 

Li-Ping Tseng, Mao-Te Chuang, Yung-Ching Liu. Effects of noise and 
music on situation awareness, anxiety, and the mental workload of 

nurses during operations. 103633. 

This study aims to explore the effects of noise and music types on nurses' anxiety, 

mental workload and situation awareness during an operation. Participants included 20 

circulating nurses (CNs) and 16 nurse anesthetists (NAs) who completed a total of 70 

operations in which each operation required one CN and one NA. The experiment was 

separated into a control group (operating noise only) vs. an experimental group (3 

different music types-between subjects and 2 music volume levels-within-subjects). 

Results showed that all participants had excellent situation awareness performance 

despite their mental workload showing significant differences in various phases of the 

surgery. Music at 55–60 dB caused lower mental workloads and anxiousness for nurses 

than those exposed to levels of 75–80 dB. When Mozart's music was played, the 

participants' mental workload and situation anxiety were lower than when exposed to 

other music types. Music played at 60 dB during an operation may be a feasible solution 

to mitigate the negative effects of extra noise and thus improve the nurses' performance. 

 Keywords: Anxiety; Operating room; Mental workload; Music; Situation 

awareness 

Judy Reed Edworthy, Cassie J. Parker, Emily V. Martin. Discriminating 
between simultaneous audible alarms is easier with auditory icons. 
103609. 

When more than one audible alarm is heard simultaneously, discrimination may be 

compromised. This experiment compares near-simultaneous clinical alarms in two styles, 

the first are the tonal ‘melodies’ from the 2012/2006 version of a global medical device 

safety standard (IEC 60601-1-8) and the second are the auditory-icon-style 

recommended in the 2020 version of the same standard. Sixty-six participants were 

required to identify the meaning and priority of four different clinical alarms for one of 

the two styles of alarm (between-subjects). Alarms sounded both singly and in pairs 

(within-subjects). Results showed that the auditory icon alarms outperformed the tonal 

alarms on all measures except one, both for overall accuracy (recognizing both priority 

and function) and for partial accuracy (recognizing priority or function but not both). The 

results add to the growing body of evidence supporting the use of auditory icon alarms in 

clinical environments. 

 Keywords: Clinical alarms; Audible alarms; Alarm design; Auditory cognition; 

Auditory perception; Auditory alarms 

Rodrigo Arcuri, Hugo Cesar Bellas, Denise de Souza Ferreira, Bárbara 
Bulhões, Mario Cesar Rodríguez Vidal, Paulo Victor Rodrigues de 
Carvalho, Alessandro Jatobá, Erik Hollnagel. On the brink of disruption: 
Applying Resilience Engineering to anticipate system performance under 

crisis. 103632. 

As COVID-19 spread across Brazil, it quickly reached remote regions including Amazon's 

ultra-peripheral locations where patient transportation through rivers is added to the list 

of obstacles to overcome. This article analyses the pandemic's effects in the access of 

riverine communities to the prehospital emergency healthcare system in the Brazilian 

Upper Amazon River region. To do so, we present two studies that by using a Resilience 

Engineering approach aimed to predict the functioning of the Brazilian Mobile Emergency 

Medical Service (SAMU) for riverside and coastal areas during the COVID-19 pandemic, 



based on the normal system functioning. Study I, carried out before the pandemic, 

applied ethnographic methods for data collection and the Functional Resonance Analysis 

Method - FRAM for data analysis in order to develop a model of the mobile emergency 

care in the region during typical conditions of operation. Study II then estimated how 

changes in variability dynamics would alter system functioning during the pandemic, 

arriving at three trends that could lead the service to collapse. Finally, the accuracy of 

predictions is discussed after the pandemic first peaked in the region. Findings reveal 

that relatively small changes in variability dynamics can deliver strong implications to 

operating care and safety of expeditions aboard water ambulances. Also, important 

elements that add to the resilient capabilities of the system are extra-organizational, and 

thus during the pandemic safety became jeopardized as informal support networks grew 

fragile. Using FRAM for modelling regular operation enabled prospective scenario analysis 

that accurately predicted disruptions in providing emergency care to riverine population. 

 Keywords: FRAM; Mobile emergency care; Risk assessment; Resilience 

engineering; Safety management 

Yuwei Wang, Bohan Wu, Shu Ma, Duming Wang, Tian Gan, Hongyan Liu, 
Zhen Yang. Effect of mapping characteristic on audiovisual warning: 
Evidence from a simulated driving study. 103638. 

Advanced driver assistance systems (ADAS) can enhance road safety by sending warning 

signals to drivers. Multimodal signals are gaining attention in ADAS warning design 

because they offer redundant information that facilitates human–system communication. 

However, no consensus has been reached on which multimodal design offers optimal 

benefit to road safety. Icons iconically map the real world and are associated with fast 

recognition and response time. Therefore, this study aims to investigate whether visual 

and auditory icons will benefit the effectiveness of audiovisual multimodal warnings. 

Thirty-two participants (16 females) experienced four types of unimodal warnings (high 

and low mapping visual warnings and high and low mapping auditory warnings) and four 

types of audiovisual warnings (high mapping visual + high mapping auditory warning, 

low mapping visual + low mapping auditory warning, high mapping visual + low mapping 

auditory warning, and low mapping visual + high mapping auditory warning) in simulated 

driving conditions. Visual warnings are presented in a head-up display. Results showed 

that multimodal warnings outperformed unimodal warnings (i.e., modality effect). We 

found mapping effect in audiovisual warnings, but only high mapping auditory 

constituents benefited warning effectiveness. Eye movement results revealed that the 

high mapping constituents might distract drivers from the road. This study adds evidence 

that multimodal warnings can offer extra benefits to drivers and high mapping auditory 

signals should be included in multimodal warning design to achieve better driving 

performance. 

 Keywords: Multimodal Warning; Audiovisual warning; Mapping; Auditory 

icon; Head-up display 

D.J. Janson, B.C. Clift, V. Dhokia. PPE fit of healthcare workers during 
the COVID-19 pandemic. 103610. 

Historically, PPE (Personal Protective Equipment) has generally been designed around the 

size and shape of an average European or US white man's face and body. There is little 

academic evidence to support anecdotal reports that women are at a greater 

disadvantage than men from ill-fitting PPE. This is especially relevant in healthcare 

settings where women make up at least 75% of frontline workers. The COVID-19 

pandemic has exacerbated problems associated with the fit of PPE that until now have 

been mainly anecdotal. This research presents results and analysis of a quantitative and 

qualitative survey concerning the fit of PPE worn by 248 healthcare workers, in a variety 

of healthcare roles and settings, during the COVID-19 pandemic. The analysis of the 



survey results showed that women were less likely than men to feel safe carrying out 

their roles, with only 30.5% of women and 53.3% of men stating that they felt safe all of 

the time. A statistically significant link is made between women suffering more with poor 

fit than men with certain categories of PPE (gowns, masks, visors, goggles). Over four 

times as many women (54.8%) as men (13.3%) reported their surgical gowns being 

large to some degree and women were nearly twice as likely (53.5%) to experience 

oversized surgical masks than men (28.6%). However, it was recognized that PPE fit 

problems are not exclusive to women as many men also do not conform to the 

underlying shape and size of PPE designs. Survey results indicated that both sexes felt 

equally hampered due to the fit of their PPE and around a third of both women and men 

had modified their PPE to address fit issues. Oversized and modified PPE presents its own 

set of unintended consequences. Following strict processes for doffing and removing PPE 

is key to virus control but doffing modified PPE can fall outside of these processes, risking 

cross infection. In addition, wearers of critical items of PPE (such as respirators) currently 

undergo a “fit test”; however, fit does not reconcile with comfort and over-tightened PPE 

can cause headaches, discomfort and distraction when worn for long periods. 

Requirements and fit tests are also not setting-specific; qualitative responses from the 

survey give an indication that this must be a future consideration. 

 Keywords: PPE; Personal protective equipment; Heathcare workers; Safety; 

Masks; Respirators; COVID-19; Pandemic; Fit 

Eoin Conroy, Adam J. Toth, Mark J. Campbell. The effect of computer 
mouse mass on target acquisition performance among action video 

gamers. 103637. 

Advances in human performance have shifted research attention from individuals towards 

understanding the effects that equipment can have on their performance. In esports, the 

effect of gaming peripherals on performance has only recently been explored. In this 

study, we investigated the effect of computer mouse mass on gaming skill. 72 video 

game players performed a target acquisition task, a pertinent composite skill in first-

person shooter (FPS) video games, while using computer mice that varied only by their 

mass (50g, 60g, 90g & 100g). Results showed that participants were 4% faster and 9% 

more accurate with 50g, 60g, and 90g mice compared to the 100g mouse. They were 

also 34% more accurate and 14% more precise when using lower control-display gain 

and preferred lighter mice (50g and 60g) when performing the skill at a lower control-

display gain. Taken together, using a lighter mouse at lower sensitivity may augment 

target acquisition performance among video gamers. 

 Keywords: Esports; Performance; Human-computer interaction 

Gemma Maisey, Marcus Cattani, Amanda Devine, Johnny Lo, Shih Ching 
Fu, Ian C. Dunican. Digging for data: How sleep is losing out to roster 

design, sleep disorders, and lifestyle factors. 103617. 

Shift workers employed at a remote mining operation may experience sleep loss, 

impaired alertness, and consequently negative health and safety outcomes. This study 

determined the sleep behaviors and prevalence of risk for sleep disorders among shift 

workers; and quantified alertness for a roster cycle. Sleep duration was significantly less 

following; night shift by 77 ± 7 min and day shift by 30 ± 7 min. The wake after sleep 

onset was less by 23 ± 3 min for night shifts and 22 ± 3 min for day shifts (p < 0.05 for 

all). The prevalence of risk for sleep apnea was 31%, insomnia was 8%, and shiftwork 

disorder was 44%. Average alertness for all working hours was 75%. Shiftwork in remote 

mining operations is a significant factor that leads to sleep loss and reduced alertness, 

which is exacerbated by the high prevalence of risk for sleep disorders. 

 Keywords: Shiftwork; Sleep loss; alertness 



Qianyi Albert Fu, Peter Simeonov, Hongwei Hsiao, Charles Woolley, 
Thomas J. Armstrong. Selected movement and force pattern differences 
in rail- and rung-climbing of fire apparatus aerial ladders at 52.5° slope. 
103639. 

This study compares human climbing performance, including climbing speed and 

movement and force patterns, between rail- and rung-climbing styles for a moderate 

aerial ladder slope (52.5°). Hand and foot movements and forces were recorded for 9 

male and 10 female firefighters as they ascended and descended a 3.4-m ladder using 

elevated handrails (rail-climbing) or rungs (rung-climbing) for hand support. The results 

indicated that climbers used three or more points of contact 54% of the time for rung-

climbing and 100% of the time for rail-climbing. Furthermore, rail-climbing was 10% 

faster than rung-climbing. In rail-climbing, the lateral hand forces were mostly directed 

away from the body; while during rung-climbing, they were alternated in lateral and 

medial directions. Overall, the results suggested that rail-climbing provides better control 

over body positioning and faster climbing speed. Furthermore, the continuous contact of 

both hands in rail-climbing may reduce the fall risk by facilitating the recovery from a slip 

or perturbation. 

 Keywords: Aerial ladder; Hand support; Climbing speed; Points of contact 

Rostam Golmohammadi, Ebrahim Darvishi, Masoud Shafiee Motlagh, 
Javad Faradmal, Mohsen Aliabadi, Matilde A. Rodrigues. Prediction of 

occupational exposure limits for noise-induced non-auditory effects. 
103641. 

There is a recent trend to place more emphasis on noise non-auditory effects. Despite its 

implications on health, there is a lack of recommendations for noise in occupational 

settings. This study aimed to present occupational exposure limits for noise-induced non-

auditory effects in healthy males using empirical exposure-response regression models 

based on the data of laboratory and field considering the effective variables. To this end, 

the equivalent noise level was measured and recorded in four working settings including 

closed offices, open-plan offices, control rooms, and industrial workplaces during a 

normal working day. They were 65, 68, 73, and 80dB(A), respectively. In the laboratory, 

31 healthy males were exposed to five noise conditions (four noisy conditions and one 

quiet) during 8 h and they were asked to perform the cognitive tests. In the field phase, 

124 healthy males were also examined from four working settings in their workstations 

for 8 h. The psychophysiological parameters of the participants were recorded in both lab 

and field. The results indicated variations in mental responses at levels above 55dBA, and 

psychophysiological variations at levels above 70dB(A) in both phases. The findings also 

showed that the developed regression models could plausibly predict the noise-induced 

psychophysiological responses during exposure to noise levels; thus, they can be 

presented the likely exposure limits. Based on the results of the models, the levels 

<55dB(A) are likelihood of the acoustic comfort limit, and the levels ranged from 55 to 

65dB(A) are the acoustic safe limits. The acoustic caution limit is the likelihood of the 

levels ranged from 65 to 75dB(A). The levels ranged from 75 to 80dB(A) are likely the 

action levels or control limits, and the occupational exposure limit are the probability of 

levels> 80dB(A). 

 Keywords: Occupational exposure limits; Non-auditory effects; Prediction 

models; Occupational noise 

Nancy L. Black, Mathieu Tremblay, Fandresena Ranaivosoa. Different 

sit:stand time ratios within a 30-minute cycle change perceptions 
related to musculoskeletal disorders. 103605. 



Regular standing interruptions to sedentary work are recommended, but their dosage is 

understudied. To measure perception variations associated with different sit:stand ratios, 

16 people used six ratios (30:0, 27:3, 24:6, 21:9, 18:12 and 15:15) within 30-min 

cycles in their normal office environment. At start and end of each workday, study 

participants recorded their perception of 11 factors on a 10-point scale. Musculoskeletal 

discomfort in 10 body regions was measured before and after exposure to sit-stand 

ratios. Overall preferred ratios were recorded. Sit:stand ratio affected all perceived 

factors, with impact varying. Standing at least 6 min improved results most overall; 

however, individual perceived factors were least impacted by any of 30:0, 27:3, 24:6 or 

21:9. Preferred sit:stand ratios were 15:15, 18:12 and 21:9. Typically, least liked ratios 

involved briefest standing (30:0, 27:3, 24:6) although two participants least liked 15:15. 

Understanding these variations contributes to appropriate standing dosage 

recommendations. 

 Keywords: Perception; Office ergonomics; Musculoskeletal disorders; 

Workstation design; Sit-stand 

Maxime Delmas, Loïc Caroux, Céline Lemercier. Searching in clutter: 
Visual behavior and performance of expert action video game players. 
103628. 

Searching for targets among distractors in visual scenes can be more difficult due to the 

presence of clutter. However, studies in various domains have shown differentiated 

effects according to the expertise of the searcher. The present study extended these 

findings to the domain of action video games expertise. 58 participants, split in 2 groups 

(action video game players and non-action video game players) searched for targets in 

visual scenes under two clutter conditions (uncluttered and high clutter). Reaction times 

and accuracy served as measures of performance, and the visual behavior was assessed 

using the number and duration of eye fixations. Our findings suggest that visual clutter 

has a negative influence on performance and alters the visual behavior during visual 

search in action video game scenes. Our results also suggest that expert action video 

game players might use different visual strategies to cope with clutter, leading however 

to no performance benefits. 

 Keywords: Display clutter; Background complexity; MOBA; Eye-tracking; 

Visual search 

René Germann, Nils Schröder, Sven Matthiesen. The contact length 
parameter as a geometric factor for user-centered design of pistol grip 
geometries of power tools. 103636. 

In this study the geometric parameter of the contact length is introduced, which intends 

to combine force exertion and perceived handle comfort in an anthropometric length in 

order to determine an optimal handle circumference. To prove suitability of the approach, 

31 subjects were determined and correlations to handle circumferences with the highest 

finger forces and highest rated comfort were investigated. For all fingers, medium 

correlations were found among the contact lengths and the circumferences determined 

with maximum force (p < 0.001, rindex = 0.348, rmiddle = 0.419, rring = 0.374 and 

rlittle = 0.337) with high accordance of median values. Weak to moderate correlations 

were found between circumferences with maximum comfort and the contact lengths 

(p < 0.001, rindex = 0.150, rmiddle = 0.265, rring = 0.174). Using finger-specific 

proportionality factors, the contact lengths can be determined directly from the hand 

lengths, which enables great benefits for user-centered design. 

 Keywords: Power tools; Handle design; Cordless screwdriver; Finger force; 

Perceived usability 



Rongjuan Zhu, Ziyu Wang, Xiaoliang Ma, Xuqun You. High expectancy 

influences the role of cognitive load in inattentional deafness during 
landing decision-making. 103629. 

Neglecting a critical auditory alarm is a major obstacle to maintaining a safe 

environment, especially in aviation. Earlier studies have indicated that tasks with a 

higher perceptual or cognitive load in the visual modality influence the processing of 

auditory stimuli. It is unclear, however, whether other factors, such as memory failure, 

active neglect, or expectancy influence the effect of cognitive load on auditory alarm 

detection sensitivity during aeronautical decision-making. In this study, we investigated 

this issue in three laboratory experiments using the technique of signal detection 

analysis, in which participants were asked to make a landing decision based on indicators 

of the instrument landing system while also trying to detect an audible alarm. We found 

that the sensitivity of auditory alarm detection was reduced under conditions of high 

cognitive load and that this effect persisted even when the auditory detection response 

occurred first (before the landing decision response) and when the probability of an 

auditory alarm was 40%. However, the sensitivity of auditory detection was not 

influenced by cognitive load under high expectancy conditions (60% probability of alarm 

presentation). Furthermore, the value of the response bias was reduced under high 

cognitive load conditions when the probability of an auditory alarm was low (20%). With 

an increase in the level of expectancy (40% and 60% probability of alarm presentation), 

it was found that cognitive load did not influence the response bias. These findings 

indicate that visual cognitive load affects the sensitivity to an auditory alarm only at a 

low expectancy level (20% and 40% probability of alarm presentation). The effect of 

cognitive load on the sensitivity to an auditory alarm was not due to memory failure or 

active neglect and the response bias was more sensitive to the expectancy factor. 

 Keywords: Inattentional deafness; Cognitive load; Auditory alarm; 

Expectancy 


