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Kiana Kia, Peter W. Johnson, Jeong Ho Kim. The effects of different seat 
suspension types on occupants' physiologic responses and task 

performance: implications for autonomous and conventional vehicles. 
103380. 

This study evaluated whole body vibration (WBV), non-driving task performance, muscle 

activity, and self-reported discomfort and motion sickness between different seat 

suspension systems in a simulated vehicle environment. In a repeated-measures 

laboratory experiment where field-measured 6-degree-of-freedom (6-DOF) passenger 

vehicle vibration was replicated on a 6-DOF motion platform, we measured WBV, non-

driving task (pointing, typing, web-browsing, and reading) performance, low back 

(erector spinae), shoulders (trapezius) and neck (splenius capitis and sternocleido-

mastoid) muscle activity, and self-reported discomfort and motion sickness from three 

different seats: a vertical (z-axis) active suspension, multi-axial active suspension 

[vertical (z-axis) + lateral (y-axis)], and a static suspension-less seat (current seat type 

in all passenger cars). Both the vertical and multi-axial active suspension seats 

significantly reduced the vertical WBV exposure (p < 0.0001). However, no significant 

differences were found in non-driving task performance (p > 0.30), muscle activity 

(p > 0.22), self-reported discomfort (p > 0.07), and motion sickness (p = 0.53) across 

three different seats. These findings indicate that the active suspension seats may have 

potential to future reduce the vertical and total WBV exposures, respectively. However, 

none of the suspension seats demonstrate any significant benefits on the non-driving 

task performance, muscle activity, self-reported discomfort and motion sickness 

measures in a simulated vehicle environment. 

 Keywords: Engineering control; Multi-axial vibration; Human-computer 

interaction 

K.E. Bridges, P.M. Corballis, M. Spray, J. Bagrie. Testing failure-to-
identify hunting incidents using an immersive simulation: Is it viable? 
103358. 

Introduction: Failure-to-identify hunting incidents occur when a hunter, believing they 

are shooting at an animal, shoots at another human. Anecdotal evidence from the 

hunting community suggests that heightened arousal or excitement (“buck fever”), liquid 

intake, food intake, sleepiness and personality factors may be contributory factors to 

such incidents. Hunters who have shot other people based on failures-to-identify also 

report observing their hunted quarry for a considerable time before discharging their 



firearm. Concerning the complexity of hunting, we sought to ascertain if simulation would 

prove an effective platform for future safety research into this phenomenon. Method: 
We conducted a video-based simulation of a deer hunt during a hunting exhibition show. 

Participants (N = 60) took part in one of four conditions – two types of scenario (having 

a good versus bad hunt) and two types of video (clear opportunity to shoot a stag versus 

clear opportunity to shoot an animal that cannot be identified). We investigated hunting 

outcomes and physiological arousal during the simulation, as well as personality traits, 

and self-reports of food, liquid intake and sleepiness. We also measured estimated versus 

actual time elapsed. Results: Pupil dilation, consistent with psychophysiological arousal, 

occurred when the hunter spotted their first stag, whereas Electrodermal Activity 

reduced. In the 10 s before shooting, EDA increased substantially. Time also appeared to 

slow down based on the participants’ estimations of duration. Conclusions: The findings 

corroborate suggestions of physiological arousal in the immediate lead-up to shooting but 

fall short of direct evidence for “buck fever” contributing to target misidentification. The 

simulation appeared to provide enough immersion to facilitate future research. Practical 
application: This helps to understand the psychophysiological and temporal 

considerations of a hunter as they decide to shoot based on the information available to 

them at the time. 

 Keywords: Deer hunting; Decision making; Signal detection theory; Firearms; 

Physiology 

Carole James, Aaron Bezzina, Md Mijanur Rahman. Task rotation in an 
underground coal mine: Implications on injury and musculoskeletal 

discomfort. 103388. 

Purpose: To investigate the effect of a task rotation schedule on musculoskeletal injury 

and the challenges of implementing a task rotation schedule within an underground coal 

mine. Methods: This was a pre-post cross-sectional intervention study with two 

underground coal mines. Participant-surveys were collected at baseline and 12-months. 

Results: There were no significant differences in musculoskeletal discomfort between the 

two sites in any body region. Tasks were rotated two to three times a shift on average. 

Conclusions: The task rotation schedule did not have a significant impact upon 

musculoskeletal discomfort although this does not necessarily reflect that the rotation 

schedule was in-effective in curbing injury, rather highlights the complexity of developing 

a successful task rotation schedule within an underground coal mine. The task rotation 

schedule, its implementation and execution need consideration and further investigation 

to assist in effectively controlling injury and fatigue risk. 

 Keywords: Task rotation; Musculoskeletal discomfort; Mining; Coal mining; Job 

content 

Ahmed Ashour, Darren M. Ashcroft, Denham L. Phipps. Mind the gap: 
Examining work-as-imagined and work-as-done when dispensing 

medication in the community pharmacy setting. 103372. 

Reducing errors within a healthcare setting remains high on the patient safety research 

agenda. More consistent performance has been sought by increased development of 

standardised operating procedures, but they are not always adhered to in practice. 

Previous studies have identified that a difference exists between the way a task is 

imagined to be completed, based on standardised protocols and procedures, and how the 

task is actually completed in reality. This study explores one area of healthcare, 

community pharmacy, and more specifically the task of dispensing medicines from 

prescriptions, to identify the gap between how dispensing is imagined to be completed 

through standardised operating procedures, and how it is actually completed in practice, 

by using Hierarchical Task Analysis as a framework. Document analysis of standardised 

operating procedures in 3 community pharmacies was used to produce 3 task analyses, 



which were compared with 3 task analyses produced from data collected through non-

participant observations of the same 3 community pharmacies. Deviations between the 

two forms of task analyses were presented to community pharmacists in focus group 

discussions and it was found staff may deviate from standardised protocols because of 

various reasons, including: efficiency; availability of resources; thoroughness; and 

delegating safeguards. Potential implications for the work system include the benefit of 

greater collaboration between procedure writers and frontline workers, and the 

introduction of more flexible procedures, that allow the risks of any adaptions to be 

clearly realised. Further work must establish whether pharmacists recognise the safety 

implications of these gaps between work as imagined, and work as done, and initiatives 

should be established to ensure patient safety is not compromised due to these 

differences. 

 Keywords: Work-as-done; Work-as-imagined; Protocols; Organisational 

resilience; Pharmacy 

Gene M. Alarcon, Anthony M. Gibson, Sarah A. Jessup, August Capiola. 
Exploring the differential effects of trust violations in human-human and 
human-robot interactions. 103350. 

There is sparse research directly investigating the effects of trust manipulations in 

human-human and human-robot interactions. Moreover, studies on human-human 

versus human-robot trust have leveraged unusual or low vulnerability contexts to 

investigate such effects and have focused mostly on robot performance. In the present 

research, we seek to remedy these limitations and compare trust in human-human 

versus human-robot collaborations in an augmented and adapted version of the Trust 

Game. We used a mixed factorial design to examine the effects of trust and trust 

violations on human-human and human-robot interactions over time with an emphasis 

on anthropomorphic robots in a social context. We found consistent and significant 

effects of partner behavior. Specifically, partner distrust behaviors led to participants’ 

lower levels of trustworthiness perceptions, trust intentions, and trust behaviors over 

time compared to partner trust behaviors. We found no significant effect of partnering 

with a human versus an anthropomorphic robot over time across the three dependent 

variables, supporting the computers as social actors (CASA; Nass and Moon, 2000) 

paradigm. This study demonstrated that there may be instances where the effects of 

trust violations from an anthropomorphized robot partner are not meaningfully different 

from those of a human partner in a social context. 

 Keywords: Trust violations; Automation bias; Human-robot interaction 

Eva L. Bergsten, Annu Haapakangas, Johan Larsson, Helena Jahncke, 
David M. Hallman. Effects of relocation to activity-based workplaces on 
perceived productivity: Importance of change-oriented leadership. 
103348. 

Activity-based workplaces (ABWs) are becoming popular in Western countries and were 

implemented at four office sites of a large Swedish government agency. A fifth office was 

used as a control group. The study aim was to examine the effects of relocation to ABW 

on perceived productivity among employees and to determine if perceived change-

oriented leadership behavior prior to relocation moderates potential effects. Data were 

collected three months prior to relocation, and three and 12 months after. 407 

respondents were included in linear mixed regression models. Perceived productivity 

decreased significantly after relocation compared to the control group and these effects 

persisted 12 months after the relocation. However, the decrease in perceived productivity 

was significantly smaller among employees perceiving high change-oriented leadership 

before relocation. Our results point out the importance of a change-oriented leadership 



behavior during the implementation to avoid productivity loss among employees when 

implementing ABWs. 

 Keywords: Flexible office; Organisational change; Implementation process 

Micaela Porta, Sunwook Kim, Massimiliano Pau, Maury A. Nussbaum. 
Classifying diverse manual material handling tasks using a single 
wearable sensor. 103386. 

The use of inertial measurement units (IMUs) for monitoring and classifying physical 

activities has received substantial attention in recent years, both in occupational and 

non-occupational contexts. However, a “user-friendly” approach is needed to promote 

this approach to quantify physical demands in actual workplaces. We explored the use of 

a single IMU for extracting information about different manual material handling (MMH) 

tasks (i.e., specific type of task performed, and associated duration and frequency), 

using a bidirectional long short-term memory network for classification. Classification 

performance using single IMUs placed on several body parts was compared with 

performance using multiple IMU configurations (2, 3, and 17 IMUs). Overall, the use of a 

single sensor led to satisfactory results (e.g., median accuracy >97%) in classifying MMH 

tasks and estimating task duration and frequency. Limited benefits were obtained using 

additional sensors, and several sensor locations yielded similar outcomes. Classification 

performance, though, was relatively inferior for push/pull vs. other tasks. 

 Keywords: Manual material handling; Task classification; Exposure assessment 

Jaejin Hwang, Venkata Naveen Kumar Yerriboina, Hemateja Ari, Jeong 
Ho Kim. Effects of passive back-support exoskeletons on physical 
demands and usability during patient transfer tasks. 103373. 

The objective of this study was to evaluate and compare the effects of three passive 

back-support exoskeletons (FLx ErgoSkeleton, V22 ErgoSkeleton, and Laevo V2.5) and 

patient transfer methods on physical demands in the low back and shoulders during 

patient transfer. Twenty professional caregivers (17 females and 3 males) performed a 

series of simulated patient transfer tasks between a wheelchair and a bed with three 

different patient transfer methods including the squat pivot, stand pivot, and scoot with 

two directions (wheelchair to bed and vice versa). The passive exoskeletons (FLx 

ErgoSkeleton, V22 ErgoSkeleton, and Laevo V2.5) significantly affected trunk postures 

(forward flexion and lateral flexion), shoulder postures (flexion and abduction), hand pull 

forces, muscle activities of erector spinae and middle deltoid (p-values < 0.01). The 

muscle activities of the erector spinae were significantly lower (up to 11.2%) with the 

FLx and V22 ErgoSkeletons compared to no exoskeleton condition (p-values < 0.002). 

However, the trunk and shoulder flexion angles with the passive exoskeleton use were 

greater (up to 77.3%) than those without the exoskeletons (p-values < 0.03). The 

biomechanical benefits and usability varied by passive exoskeleton designs (p-

values < 0.01). The lower muscle activities of the erector spinae suggest that the back-

support exoskeletons may be a viable intervention to reduce the low back strain during 

patient transfer tasks. More research would be needed to reduce the adverse effects of 

back-support exoskeletons on the postures such as increased trunk and shoulder flexions 

during patient handling. 

 Keywords: Patient handling; Healthcare ergonomics; Electromyography; Hand 

pull force; Musculoskeletal disorders; Low back demand 

Gregory S. Walsh, Daniel C. Low. Military load carriage effects on the 
gait of military personnel: A systematic review. 103376. 



Carrying heavy loads results in biomechanical changes to gait and to an increased risk of 

injury in soldiers. The aim of this review is to examine the effects of military specific load 

carriage on the gait of soldiers. The Web of Science, PubMed and CINAHL databases were 

searched, a total of 1239 records were screened and 20 papers were included in the 

review. Participant, load and task characteristics and a summary of key findings were 

extracted. Due to heterogeneity in the reviewed studies, analysis was restricted to 

qualitative synthesis. There were limited effects on spatio-temporal variables but 

consistently reported increased trunk, hip and knee flexion and increased hip and knee 

extension moments. Muscle activation of lower limb and trunk muscles were also 

increased with loads. However, there were some conflicting findings for most parameters 

reviewed and apart from spatio-temporal parameters the findings of this review were in 

line with previous reviews of combined military and civilian populations. 

 Keywords: Gait; Military; Load carriage; Walking 

Xiaolu Zhang, Qingyu Zhang, Yuejuan Li, Chi Liu, Yi Qiu. Effect of the 
thickness of polyurethane foams at the seat pan and the backrest on 

fore-and-aft in-line and vertical cross-axis seat transmissibility when 
sitting with various contact conditions of backrest during fore-and-aft 

vibration. 103354. 

Ride comfort in vehicles can be affected by seat properties. While previous studies 

focused on the vertical whole-body vibration, this study was designed to understand the 

influence of the foam thickness at the seat pan and at the backrest on seat 

transmissibilities with fore-and-aft vibration. Twelve subjects sitting with or without a 

vertical backrest were exposed to random fore-and-aft vibration between 1 and 15 Hz 

with the magnitude of 0.5 ms−2 r.m.s.. It was found that there was no significant 

difference in the primary resonance frequencies in the fore-and-aft in-line and vertical 

cross-axis transmissibilities to the seat pan and to the backrest. The resonance frequency 

in the fore-and-aft in-line transmissibilities to the seat pan and the backrest decreased 

with increasing thickness of foam at the seat pan and the backrest. Altering the thickness 

of foam at the seat pan was more effective than changing that at the backrest. 

 Keywords: Seat transmissibility; Polyurethane foam; Cross-axis response 

Jacquelyn M. Maciukiewicz, Rachel L. Whittaker, Kimberly B. Hogervorst, 
Clark R. Dickerson. Wrapping technique and wrapping height interact to 
modify physical exposures during manual pallet wrapping. 103378. 

Occupational tasks often involve musculoskeletal demands that contribute to injury risk. 

In pallet wrapping tasks, 36% of workplace claims involve over exertion and repetitive 

exposures (Workplace Safety and Prevention Services, 2012). Tools that modify how the 

wrap is handled by workers have been introduced to help mitigate over exertion and 

extreme postures wherever possible. A novel device has been introduced that places the 

required tension on the roll to mitigate these factors. However, the effect of reducing the 

necessary tension on the roll during pallet wrapping in limiting muscular demand and 

extreme postures is unknown. Fourteen healthy university aged participants completed 

12 wrapping trials on a simulated pallet (2 repetitions of 2 wrapping techniques (device, 

hand wrapping) at 3 wrapping heights (low, medium, high)). Surface electromyography 

(sEMG) was measured on 6 shoulder and 2 low back muscles; anterior and middle 

deltoids, biceps brachii, infraspinatus, supraspinatus, upper trapezius, and erector spinae 

(T8 & L3). Kinematic data were collected for the torso and upper extremity and global to 

torso, and torso to upper arm angles were computed. Repeated measures ANOVAs were 

performed for the following experimental factors: 1) technique used (device or hand 

wrapping) and 2) the wrapping height (low, medium, high) for each muscle (8), angle 

(5), rating of perceived discomfort (1) and rating of perceived exertion (1). Pallet 



wrapping without a device required greater trunk flexion at lower heights and 

thoracohumeral elevation at higher wrapping heights as compared to using the device. 

Muscular activation increased when using the device, specifically at the higher and lower 

heights. Posture and muscular demands during pallet wrapping tasks are sensitive to 

both wrapping technique and wrapping height. Ergonomics interventions such as this 

device may mitigate postural risks associated with manual material handling tasks. 

 Keywords: Occupational exposures; Manual exertions; Pallet wrapping 

Noura Amini Pay, Carolyn M. Sommerich, Steven A. Lavender. 
Assessment of alternative methods for informal caregivers to perform 
patient repositioning tasks. 103360. 

Manual patient handling tasks put formal and informal caregivers at risk of 

musculoskeletal injury. Intervention research to reduce risks to informal caregivers is 

limited. This study examined effects of slide sheet use when individual informal 

caregivers performed patient boosting and turning tasks. Three methods of slide sheet 

use and a baseline method (no slide sheet) were compared, to reposition a 70 kg 

individual. Muscle activity, ground reaction force, posture, and rating of perceived 

exertion were significantly affected by task method. Erector Spinae activity was reduced 

in boosting and turning away tasks with the slide sheet. Shoulder elevation, torso angle, 

and normalized vertical ground reaction force were also reduced with the slide sheet 

during boosting. The turn towards task was generally not improved with the slide sheet. 

Overall, using a slide sheet provided biomechanical benefits to individual caregivers 

performing two common patient handling tasks: boosting and turning patient away from 

caregiver. 

 Keywords: Musculoskeletal injury; Informal caregiver; Patient handling; Lumbar 

spine 

C. Steingraber, D. Devries, L. Eaton, M. Smets, A. Stephens, G. Malone, R. 
Porto, J. Cort. Physical demands associated with right-angle direct-

current power-tools: An evaluation of current technology. 103374. 

The purpose of this work was to evaluate the physical demands associated with three 

direct current powered right-angle power tool tightening strategies at various fastener-

location-orientations, target torques and joint-hardness. Physical demands were 

measured using surface electromyography, handle force and upper body kinematics. 

Results identified TurboTight®, a rapid and short duration fastening strategy, to produce 

lower handle force impulse, less joint angle displacement, and lower EMG magnitudes 

when compared to the longer duration fastening strategies tested. The reduced 

magnitudes associated with TurboTight®, independent of fastener-location-orientations, 

target torques and joint-hardness, indicate a lower physical demand on power tool 

operators, providing a significant ergonomic benefit when compared to the slower 

fastening strategies. 

 Keywords: Right-angle power tool; Manufacturing ergonomics; Physical demands 

Vahid Salehi, Natasha Hanson, Doug Smith, Rose McCloskey, Pamela 
Jarrett, Brian Veitch. Modeling and analyzing hospital to home transition 
processes of frail older adults using the functional resonance analysis 

method (FRAM). 103392. 

The main purpose of this study was to model and analyze hospital to home transition 

processes of frail older adults in order to identify the challenges within this process. A 

multi-phase, multi-sited and mixed methods design was utilized, in which, Phase 1 



included collecting semi-structured interviews and focus group data, and Phase 2 

consisted of six patient/caregiver dyad prospective case studies. This study was 

conducted in three hospitals in three cities in a single province in Canada. The Functional 

Resonance Analysis Method (FRAM) was employed to model daily operations of the 

transition process. The perspectives of both healthcare providers and patients/caregivers 

were used to build the FRAM model. The transition model was then tested using a 

customized version of the FRAM. The six patient/caregiver cases were used in the 

process of testing the FRAM model. The results of building the FRAM model showed that 

five categories of functions contributed to the transition model, including admission, 

assessment, synthesis, decision-making, and readmission. The outcomes of using the 

customized version of the FRAM revealed challenges affecting the transition process 

including waitlists for geriatric units, team-based care, lack of a discharge planner, 

financial concerns, and follow-up plans. The findings of this study could assist managers 

and other decision makers to improve the transition processes of frail older adults by 

addressing these challenges. The FRAM method employed in this study can be applied 

widely to identify work practices that are more or less successful, so that procedures and 

practices can be adapted to nudge healthcare processes towards paths that will yield 

better outcomes. 

 Keywords: Transition process; Frail patients; Functional resonance analysis 

method (FRAM); Geriatric unit; Healthcare providers 

Barbara Millet, Juan Chattah, Soyeon Ahn. Soundtrack design: The 
impact of music on visual attention and affective responses. 103301. 

Through music, film composers attempt to affect the audience's emotions and visual 

attention; however, little empirical evidence exists characterizing the mechanisms 

whereby music affects viewers. We conducted a mixed-design experiment with 60 

participants to explore the effect of music on viewers' visual attention and affective 

responses to a film. Music led to quicker first fixations on film objects and supplied 

emotional content, increasing positive sentiment for the film's story. However, music did 

not influence viewers' attitudes to filmed events. Within this context, music has limited 

impact on attitudes toward filmed events but can accentuate the saliency of film objects 

and supply emotional information altering viewers' sentiment towards the film. 

Understanding the mechanisms of music's physiological and behavioral effects can inform 

content delivery strategies. This study offers insights for composition and production of 

musical soundtracks for feature-length films, advertising videos, educational videos, and 

video games. 

 Keywords: Physiological measurement; Eye tracking; Emotional response; Visual 

attention; Film music; Soundtrack 

Žiga Kozinc, Jan Babič, Nejc Šarabon. Human pressure tolerance and 
effects of different padding materials with implications for development 

of exoskeletons and similar devices. 103379. 

In this study, we assessed pressure tolerance in 16 healthy participants at the thigh, 

chest, and pelvic area, using different surfaces (1 cm2, 20 cm2 and different 

components, used in exoskeleton design), and the effects of different padding materials. 

Our results showed substantial variability in pressure tolerance among the participants, 

as well as lower pressure tolerance in females. Regarding the force applied with the 

exoskeleton components, male participants had higher discomfort threshold 

(230.3 ± 44.9 N compared to females (116.1 ± 24.6 N) in the chest area. For the 

applications with 20 cm2 surface, the males also showed higher pain threshold at the 

thigh (89.3 ± 41.8 N vs. 34.6 ± 27.2 N) and the pelvis (97.6 ± 37.0 N vs. 

56.1 ± 29.5 N). All padding materials increased pressure tolerance for 10–38% 

(p < 0.001), but little differences between materials were observed. 



 Keywords: Pain; Foam; Material; Exoskeleton; Algometry 

Christian Lins, Sebastian Fudickar, Andreas Hein. OWAS inter-rater 
reliability. 103357. 

The Ovako Working posture Assessment System (OWAS) is a commonly used 

observational assessment method for determining the risk of work-related 

musculoskeletal disorders. OWAS claims to be suitable in the application for untrained 

persons but there is not enough evidence for this assumption. In this paper, inter-rater 

(inter-observer) reliability (agreement) is examined down to the level of individual 

postures and categories. For this purpose, the postures of 20 volunteers have been 

observed by 3 varying human raters in a laboratory setting and the inter-rater 

agreement against reference values was determined. A high agreement of over 98% 

(κ=0.98) was found for the postures of the arms but lower agreements were found for 

posture classification of the legs (66−97%,κ=0.85) and the upper body 

(80−96%,κ=0.85). No significant difference was found between raters with and without 

intense prior training in physical therapy. Consequently, the results confirm the general 

reliability of the OWAS method especially for raters with non-specialized background but 

suggests weaknesses in the reliable detection of a few particular postures. 

 Keywords: OWAS; Working postures; Risk assessment; Reliability analysis 

Ke Chen, Vivian Wei Qun Lou, Selina Siu Ching Lo. Exploring the 
acceptance of tablets usage for cognitive training among older people 
with cognitive impairments: A mixed-methods study. 103381. 

This study investigated the acceptance of tablets technology among cognitively impaired 

older adults from individual and contextual levels when used in cognitive training. A 

convergent parallel mixed-methods design, comprising a post-usage questionnaire 

survey and focus groups, was used for data collection. A number of 57 community-

dwelling cognitively impaired older people in Hong Kong completed an eight-week, home-

based cognitive training using tablets delivered by older volunteers. The acceptance of 

the tablet usage for cognitive training was evaluated using questionnaire survey. Focus 

groups were conducted with participants, volunteers, and social workers to explore their 

experiences of tablet usage for cognitive training. Results indicated that attitudes toward 

tablets and facilitating conditions were predictors of intention to use tablets at the 

individual level. Tablets were perceived as beneficial on cognition, enjoyment, learning, 

social relationships, and communication. Contextual level factors that can encourage 

tablets usage include capacity building, empowerment, supports from the organization, 

and trust. 

 Keywords: Technology acceptance model; Contextual factors; Volunteers 

Karen Dunn Lopez, Chieh-Li Chin, Renato Ferreira Leitão Azevedo, 
Varsha Kaushik, Bidisha Roy, William Schuh, Kayla Banks, Vanessa 
Sousa, Daniel Morrow. Electronic health record usability and workload 
changes over time for provider and nursing staff following transition to 

new EHR. 103359. 

The ubiquity of EHRs in healthcare means that small EHR inefficiencies can have a major 

impact on clinician workload. We conducted a sequential explanatory mixed methods 

study to: 1) identify EHR-associated workload and usability effects for clinicians following 

an EHR change over time, 2) determine workload and usability differences for providers 

(MD and Advance Practice Nurses) versus nurses (RNs and MAs), 3) determine if usability 

predicts workload, 4) identify potential sources of EHR design flaws. Workload (NASA-

Task Load Index) and usability (System Usability Scale) measures were administered 



pre, 6–8 month and 30–32 months post-implementation. We found significant increase in 

perceived workload post-implementation that persisted for 2.5 years (p < .001). The 

workload increase was associated with usability ratings, which in turn may relate to EHR 

interface design violations identified by a heuristic evaluation. Our findings suggest 

further innovation and attention to interface design flaws are needed to improve EHR 

usability and reduce clinician workload. 

 Keywords: Electronic health records; Usability; Nursing informatics; Medical 

informatics; Workload; Heuristic analysis 

Lukas Zwingmann, Marco Hoppstock, Jan-Peter Goldmann, Patrick Wahl. 
The effect of physical training modality on exercise performance with 
police-related personal protective equipment. 103371. 

Purpose: To investigate the influence of aerobic capacity, muscle strength, and body 

composition on performance and metabolic demands of men wearing personal protective 

equipment (PPE). Methods: 45 men were assigned to one of four groups which 

significantly differed in upright pull isometric strength (MVC ≤ 1325 N or ≥ 1531 N) and 

maximum oxygen uptake (VO2max ≤ 51.9 mL min−1·kg−1 or ≥ 56.0 mL min−1·kg−1): 

endurance-trained (low MVC, high VO2max), strength-trained (high MVC, low VO2max), 

endurance- and strength-trained (high MVC, high VO2max), and untrained (low MVC, low 

VO2max). Each participant underwent two test series consisting of a repeated 10 m 

dummy drag and a graded exercise test wearing either sportswear or PPE of a German 

riot police unit weighing 20.9 kg (statistics: two-way repeated measures ANOVA, 

stepwise multiple linear regressions). Results: With PPE, dummy drag and running 

performance were impaired by 14 ± 9% and 58 ± 7%. Groups with high MVC dragged 

the dummy significantly faster than groups with low MVC (17.5 ± 1.8 s/17.6 ± 1.4 s vs. 

23.4 ± 5.6 s/22.3 ± 3.5 s). Running distance was significantly higher in groups with high 

VO2max (4.5 ± 0.8 km/4.4 ± 0.7 km vs. 3.1 ± 0.5 km/2.8 ± 0.5 km). Body composition 

variables partially correlated with performance (R ranging from −0.70 to 0.41), but were 

not significant predictors of the regression models in PPE. Conclusions: Individuals who 

showed a certain degree of aerobic endurance, as well as muscle strength, performed 

consistently well during the test series. Therefore, none of these variables should be 

trained in isolation but optimized in combination to be capable in a variety of operational 

tasks. 

 Keywords: Body armor; Load carriage; Tactical occupations 

Eva-Maria Carman, Michael Fray, Patrick Waterson. Facilitators and 
barriers of care transitions - Comparing the perspectives of hospital and 

community healthcare staff. 103339. 

As a patient moves from hospital back home to receive community-based care, quality of 

care and patient safety are often put at risk. This study aimed to analyse the discharge 

process to identify and compare the barriers and facilitators within the context of the 

system in which they occur, from the perspectives of both hospital and community 

healthcare staff. The results were derived from the analysis of 348 incident reports, the 

observation of five discharge planning meetings with hospital staff, three focus groups 

with hospital staff, and six focus groups with community healthcare staff. Five themes 

representative of the barriers and four themes representative of the facilitators for this 

process were identified from both hospital and community healthcare staff's perspective. 

These were then discussed in the context of the subsystem, hospital or community 

healthcare setting, in which they occur. 

 Keywords: Barriers; Facilitators; Systems approach 



María-Constanza Trillos-Chacón, Juan A. Castillo-M, Ingrid Tolosa-
Guzman, Andrés Felipe Sánchez Medina, Silvia Marcela Ballesteros. 
Strategies for the prevention of carpal tunnel syndrome in the 

workplace: A systematic review. 103353. 

Carpal Tunnel Syndrome (CTS) is one of the most frequently occurring musculoskeletal 

disorders of the upper limbs. Strategies for preventing CTS in the workplace include 

interventions such as ergonomics, education, exercise, physical therapy, and 

occupational health. The purpose of this study was to provide a general overview based 

on the review of scientific literature regarding strategies used for preventing CTS in 

working populations. From September to October 2018, the MEDLINE, PUBMED, EMBASE 

and SCOPUS (1990 to December 2017) databases were searched for evidence. The risk 

of bias assessment in the selected papers was evaluated using the criteria recommended 

by The Cochrane Handbook and the methodological quality of the included studies was 

evaluated using Standard Quality Assessment Criteria for Evaluating Primary Research 

Papers from a Variety of Fields. A total of 11 studies were included in the present review. 

A total of 1,061 subjects participated in the studies. The quality of the included studies 

was limited in three studies, appropriate in three studies, good in three studies, and 

strong in two studies. The overall results suggest a mixed level of evidence of the effect 

of applying strategies for preventing CTS in the workplace. The bias assessment was 

primarily due to incomplete result data, selective reporting of results, and blinding. In 

this review, interventions focused on the modification or change of accessories 

(keyboard, mouse, wrist rest, and the overall workstation), education in ergonomics, 

exercise, and physical therapies, among others, were analyzed. The findings of this 

review show different possibilities when choosing an intervention strategy for the 

workplace. However, it was challenging to analyze each of the papers owing to the 

heterogeneity of the studies included. 

 Keywords: Carpal tunnel syndrome; Primary and secondary prevention; 

Workplace 

Mark C. Schall, Xuanxuan Zhang, Howard Chen, Sean Gallagher, Nathan 
B. Fethke. Comparing upper arm and trunk kinematics between 

manufacturing workers performing predominantly cyclic and non-cyclic 
work tasks. 103356. 

Musculoskeletal disorders (MSDs) are common among manufacturing workers. Exposure 

to non-neutral postures and high movement speeds associated with MSDs among 

manufacturing workers may depend on the extent of the variability in the work tasks 

performed (i.e., predominantly “cyclic” versus “non-cyclic” work). The objectives of this 

study were to (i) compare mean levels of full-shift exposure summary metrics based on 

both posture and movement speed between manufacturing workers performing 

predominantly cyclic (n = 18) and non-cyclic (n = 17) tasks, and (ii) explore patterns of 

between- and within-worker exposure variance and between-minute (within-shift) 

exposure level and variation within each group. Inertial sensors were used to measure 

exposures for up to 15 full shifts per participant. Results indicated (i) substantially higher 

upper arm and trunk movement speeds among workers performing predominantly cyclic 

tasks relative to workers performing non-cyclic tasks despite similar postures, and (ii) 

greater exposure variability both between and within workers in the non-cyclic group. 

 Keywords: Musculoskeletal disorders; Exposure variability; Inertial measurement 

unit; Posture; Low back; Shoulder 

Xavier Robert-Lachaine, Philippe Corbeil, Antoine Muller, Jasmin Vallée-
Marcotte, Hakim Mecheri, Denys Denis, André Plamondon. Combined 



influence of transfer distance, pace, handled mass and box height on 

spine loading and posture. 103377. 

Work-related low back disorders are commonly associated with handling tasks. The 

objective of this study was to determine the combined influence of distance, pace, 

handled mass and height, on back loading and posture during free box transfer. 

Kinematics and kinetics of 17 handlers were recorded during a box transfer task between 

two pallets. Four-way repeated measures ANOVA were conducted on four lift-deposit 

height conditions (from lift and deposit of 0.16 or 1.16 m), three distances between 

pallets (1.5, 1.0 and 0.5 m), two handled masses (10 and 20 kg) and two paces (free 

and faster). The interaction between distance and height on back loading and posture 

(P < 0.001) showed that increasing distance to more than 1 m is not recommended to 

avoid unnecessary cumulative loading. The shorter distance of 0.5 m, which generally 

reduced the most spine loading, may increase it for transfers varying in height. The 

effect of pace to reduce spine cumulative loading and increase the peak asymmetric 

loading (P < 0.05) was accentuated by mass, height and distance. The combined factors 

revealed the importance of tradeoff between peak, cumulative and asymmetric loading. 

 Keywords: Manual material handling; Lifting; Musculoskeletal disorder; Back; 

Speed 

Matthew J. Stainer, Puneet V. Raj, Benjamin M. Aitken, Siavash 
Bandarian-Balooch, Mark J. Boschen. Decision-making in single and 
multiple-screen CCTV surveillance. 103383. 

One task of CCTV operation is to decide whether footage shown in videos depicts criminal 

behaviour, or allows a viewer to predict its occurrence. An increasing prevalence of 

cameras in the world, means an increase in screens in the control room. This presents a 

signal-to-noise challenge where the signal (criminal activity) may become more difficult 

to detect amongst the noise. We used signal detection approaches to understand which 

factors were associated with decision-making in a CCTV task. When detecting aggressive 

incidents, higher conscientiousness was associated with making better decisions, with a 

higher criterion for responding (meaning fewer false-positive responses). However, 

conscientious individuals tended to be less confident (in multiplex displays), and were 

slower in responding – which reflects that these individuals require more evidence to 

make these decisions. Higher trait cognitive anxiety was again associated with making 

earlier responses, while extraversion was also associated with earlier responding in 

multiplexed displays. Taken in combination, our results suggest that there is a fine 

balance between making correct decisions, and making early decisions – and that these 

need to be considered together in the CCTV task. 

 Keywords: CCTV; Decision-making; Personality; Anxiety; Threat detection 

Shi-Jian Luo, Huan Lin, Yu-qi Hu. Effects of taillight shape on conspicuity 

of vehicles at night. 103361. 

Taillight shape in a vehicle provides an essential lighting signal that enables the vehicle 

to be seen from the rear at night, thereby preventing rear-end crashes. This study aims 

to investigate the effects of taillight shape on vehicle conspicuity, and proposes 

ergonomic taillight shape solutions to vehicle designers and manufacturers. Two 

complementary experiments were conducted to examine three types of taillight shapes at 

three design levels. The first experiment was designed to investigate the detection speed 

of a driver and the fixation duration and fixation counts on leading vehicles with different 

taillight shapes, based on an eye-tracking methodology. The second experiment was 

designed to investigate the dynamic visual searching performance of a trailing driver for 

leading vehicles with different taillight shapes, based on a visual search task. The 

experimental results indicated that a long line-shaped taillight (striplight) was the optimal 



ergonomic solution for enhancing vehicle conspicuity. Vehicles with an enclosed contour-

shaped taillight were more salient than those with an open contour-shaped taillight. 

Moreover, the experience and gender of the driver and the vehicle–observer distance 

were found to be closely related to vehicle conspicuity, and therefore, must be 

considered by vehicle designers when applying a specific taillight shape design. This 

study provides insights into the taillight shape design that not only aid vehicle designers 

or manufacturers in enhancing vehicle safety but also enable potential vehicle buyers to 

choose a safe lighting system. 

 Keywords: Taillight; Shape; Conspicuity; Eye-tracking; Visual search 

Da Tao, Xiaofeng Diao, Tieyan Wang, Jingya Guo, Xingda Qu. Freehand 
interaction with large displays: Effects of body posture, interaction 

distance and target size on task performance, perceived usability and 
workload. 103370. 

The past decade has seen increasing popularity of large display-based freehand 

interaction. This study examined the effects of body posture, interaction distance and 

target size on freehand interaction with a large display. Participants performed pointing 

and dragging tasks by freehand interaction with a large display under sitting and 

standing postures and at different interaction distances. Targets in both small and large 

sizes were examined. Results showed that interaction distance yielded a significant effect 

on error rate, but the effect differed by task type. Little measurable difference was found 

in interaction performance, perceived usability and workload between sitting and 

standing postures. There were significant interaction effects between posture and 

interaction distance on perceived workload. Larger target size led to higher efficiency and 

accuracy in pointing tasks, but reduced accuracy in dragging tasks. This study provided 

implications that are likely to improve the design and deployment of large display-based 

freehand interaction techniques. 

 Keywords: Freehand interaction; Large displays; Body posture; Interaction 

distance 

Pascal Madeleine, Ramtin Z. Marandi, Kristoffer L. Norheim, Jacob B. 
Andersen, Afshin Samani. Sitting dynamics during computer work are 

age-dependent. 103391. 

This laboratory study aimed to characterize the dynamics of sitting during a 40 min 

computer task in 20 younger (YG) and 18 older (OG) computer users. The position of the 

center of pressure (COP) in anterior-posterior (AP) and medial-lateral (ML) direction was 

computed. The range, velocity, area, standard deviation (SD) and sample entropy (SaEn) 

values were extracted. The range, velocity and area of the COP displacement were larger 

in the AP while the SD and SaEn were respectively larger and smaller in both AP and ML 

for the OG than the YG. The findings revealed altered dynamics of sitting among older 

computer users. 

 Keywords: Aging; Center of pressure; Motor control; Sitting posture; Variability 

Scott McLean, Gemma JM. Read, Karis Ramsay, Luke Hogarth, Bridie 
Kean. Designing success: Applying Cognitive Work Analysis to optimise a 
para sport system. 103369. 

Within the last decade, Para sport has experienced increased growth, global popularity, 

and scientific research. Likewise, there is increasing application of systems ergonomics 

methods to optimise sports performance. Despite this, few studies have attempted to 

analyse Para sport as a complex system. The aim of this study was to apply a systems 



ergonomics framework to redesign a current Para sport system via a multi staged 

approach. The Cognitive Work Analysis framework was used to model and redesign the 

Para sport system, via the insertion of design interventions. The findings offer insights 

into the complexity of the Para sport system via the multiple interacting factors that 

influence the performance of the system. In addition, the design interventions had 

substantial influence on the Para sport system by creating multiple new processes, 

functions, measures, and purposes, and enhanced multiple components of the existing 

system. This study provides a unique contribution to ergonomic science and extends 

system ergonomics theory and methods in sport. This study has practical implications for 

policy development by providing a template that can be used by others wanting to 

optimise able-bodied sport, Para sport, and non-sport systems. 

 Keywords: Para sport; Cognitive work analysis; Work domain analysis; System 

ergonomics; Complex systems 

Ben Meadley, Kelly-Ann Bowles, Karen Smith, Luke Perraton, Joanne 
Caldwell. Defining the characteristics of physically demanding winch 

rescue in helicopter search and rescue operations. 103375. 

Helicopter emergency medical service search and rescue (HEMS SAR) paramedics 

perform physically demanding winch rescues. Rescue organisations require valid physical 

employment standards (PES) to ensure personnel can adequately perform duties. There 

are no studies describing validated PES for HEMS SAR. We convened a subject matter 

expert (SME) focus group to review historical case data and generate task descriptions 

for land and water winch rescue as the basis for development of task simulations to 

assess physiological workload. Sixteen helicopter rescue paramedics with a mean age of 

47 (range, 36–52) years and 8 (2–20) years’ experience in helicopter rescue participated 

in a SME focus group. When provided with data from historical cases, SMEs achieved 

consensus (≥80%) when generating descriptions of winch rescue. This method may be 

useful to develop simulations for assessment of physiological demands of winch rescue 

and similar tasks, and to enhance validity and reliability of PES for rescue organisations. 

 Keywords: Physical employment standards; Rescue; Paramedics 


