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Numerous concerns about possible effects of compressed work schedule on sleep, alertness and 

well-being of the shift workers have been studied by researchers. Until now, there have been a few 

studies performed with permanent shift schedules compared to rotating shift schedules. Also 

protective services are one of the populations that work round the clock, but have received less 

attention. This report presents the results of an ongoing study of New Jersey Institute of 

Technology’s (NJIT) Police Department staff (N=76), to examine how 8 and 12 hour permanent 

shift schedule affects their alertness, sleep and health.   

The study generated a questionnaire survey based on the Survey of Shift workers (SOS) to evaluate 

the outcomes of permanent shift schedules on workers. The approval of the Institutional Review 

Board was obtained before the survey was administered. In addition to the demographic questions, 

the survey contained 5 questions on alertness and workload, 17 questions on sleep habit and sleep 

quality, and 7 questions on health, wellbeing and satisfaction. 

Till now, 10 participants from 12 hours shift, and 18 participants from 8 hour shift have completed 

the questionnaire survey. Significant preliminary results are as following.  Participants are 

predominantly male (83%), and their mean (sd) experience as a shift worker on the current shift 

systems is 5(4.85) years.  In a five point scale of 1 to 5, the mean (sd) of workload is rated at 

3.48(0.63), which corresponds to “average to heavy” workload. Alertness is measured on a five 

point scale, 1 being very alert and 5 being very sleepy. The mean alertness score at the late-stage 

of the shift is 2.37, which is worse than both the early-stage 1.75 and the mid-stage 1.89 of the 

shift.  Alertness is also consistently scored poorer for 12 hour shift as compared to 8 hour shift. 

For the first, middle and late stage of the shift, the mean alertness scores are 2.10, 2.30 and 2.80 

for 12 hour shift, and 1.44, 1.67, 2.17 for 8 hour shift, respectively.  Participants rated their sleep 

quality on a 4-point scale, 1 being high quality and 4 being poorest quality. Three sleep quality 

indicators, for which the mean score exceeded the critical score of 2, are: waking up earlier than 

intended, negative effect of overtime, and insufficient sleep. The mean scores for the above three 

sleep quality indicators are 2.30, 2.40 and 2.10 for 12 hour shift, and 2.28, 2.11 and 1.72 for 8 hour 

shift, respectively. Sleep quality indicators are also consistently scored poorer for 12 hours shift. 

With a critical score of 2, in a 1-4 point scale, frequency of pain in back-neck, and headache scored, 

2.40 and 2.00 for 12 hour shift, and 1.67 and 1.72 for 8 hour shift.  Almost all studies reported that 

satisfaction with 12h shift is higher than 8h shift schedule (Di Milia, 1998; Paley et al.; 1998 and 

Smith et al., 1998) and so is in ours; 70% participants of 12 hour shift, as opposed to 50% of the 8 

hour shift, reported “definitely satisfied” with their shift schedule. 

The current results strongly indicate decreasing level of alertness, and increasing sleep and health 

problems associated with 12 hours shift schedule.  We hope to conclude surveying the majority of 

the 76 members of the police department within the next month and then perform statistical 

analysis of the outcomes.  We believe that this study will fill the gaps in understanding the effects 

of fixed and compressed work shifts for protective service population. 



Schedule and Table of Contents 

Thursday, April 20, 2017 

 

 

 

  Session 1B 

1:00 - 1:20 William Swankie, Yehia Hammad 

Effects of Temperature on the Emission Rate of Formaldehyde from 

Medium Density Fiberboard in a Controlled Chamber...............................8 

1:20 - 1:40 Robert J. Vercellino, Darrah K. Sleeth, Rodney Handy, Kyeong T. Min, 

Scott Collingwood 

Laboratory Evaluation of a Low-cost, Real-time, Networked Aerosol 

Multi-Sensor.................................................................................................9 

1:40 - 2:00 Scott Clingenpeel, Rod Handy, Leon Pahler, Darrah Sleeth 

A Comparative Evaluation of the Effectiveness of Wipe Sampling 

Materials to Remove Beryllium from Differently Textured Surfaces.........10 
2:00 - 2:20 Nicolas Brown, Lincoln Holdaway, Austin Simons, Robert Vercellino, 

Clint Holm, Lean Pahler 

Heat Stress Analysis of Utah Refinery Process..........................................11 

2:20 - 2:40 Greg Belnap, Scott Clingenpeel PhD, Almicar Cardona MD, Kelton 

Gubler, Danielle McKenzie-Smith 

Assessment of Ergonomic Risks Associated with Production Line 

Activities.....................................................................................................12 

 

    

2:40 - 3:00 BREAK 

Session 1C 

    

3:00 - 3:20 Zuleyha Aydin 

Shift Effects on Sleep and Alertness Under 8, 10 and 12 Hour Shift 

Schedules for Safety Personnel..................................................................13 

3:20 - 3:40 Andria C. Thatcher, Matthew S. Thiese 

Depressive and anxiety symptoms and low back pain in occupational 

drivers..................................................................................................................14 

3:40 - 4:00 Mahmoud Metwali, Howard Chen, Joshua Kersten, Nathan Fethke 

Detecting Movement Cycles Using Time Series Posture Data Collected in 

Laboratory and Field Environments: A Preliminary Analysis...................15 

4:00 - 4:20 Mojtaba Yazdani, Roya Sabbagh Novin, Andrew S. Merryweather 

Towards Safe Human and Robot Collaboration in Industrial Environments 

Using Fault-Tolerant and Optimal Trajectory Planning for Robot 

Manipulators..............................................................................................16 

4:20 - 4:40 Ming Xu, James Yang, Isador Lieberman, Ram Haddas 
Comparison of Responses of Pre- and Post-Surgical Scoliotic Spines to 

Axial Cyclic Vibration: A Finite Element Study.........................................17 

 


