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Abstract: Obesity is a growing problem in the American lifestyle. According to some research, nurses perform daily patient
lifts and transfers that are very stressful on their bodies, especially when the patient is obese. In this study, the effectiveness
of the Australian lifting technique for lifting obese patients was evaluated using a digital human modeling software, Jack 7.0.
Experiments were conducted to analyze the effects of the nurse gender and percentile, as well as the patient’s body mass
index (BMI), on the nurse’s lower back compression force. The study considered five different patients with BMIs between
30.0 and 50, which is the normal range of BMIs for obese people. In each environment, two nurses organized by gender and
percentile (5th, 50th, 95th) were evaluated performing the Australian lifting technique on the patient. The Analysis of
Variance (ANOVA) showed that all variables were significant at the 5% significance level, including the nurse percentile and
gender interaction. The results of this study revealed that a male nurse of 95th percentile had a maximum compression force
of 14,134 N on his lower back when lifting a patient of a BMI of 50. A 5th percentile female nurse had a minimum
compression force of 771 N on her lower back occur when lifting the patient with the BMI of 30. Also, the compression force
over time was observed. The results of this showed that the maximum compression force for different groupings of patient
BMI and nurse percentile, occurred after 13 seconds from the start of the Australian lift. This study reveals that manual lifting
tasks of obese patients are dangerous to nursing staff. Future studies should be conducted to assess other manual lifting
techniques. Assessments on how helpful and effective lifting machines can be to nurses and other healthcare workers when
lifting obese patients in the hospital can be conducted as well.
Keywords: Australian Lifting, Obese Patient Lifting, Digital Human Modeling, Lower Back Compression Force

1. Introduction
Work-related musculoskeletal disorders (WMSDs) are injuries that come from muscle straining at work. Workers
get WMSDs from day to day tasks they perform at their jobs. These injuries are considered as the most prevalent and most
expensive workplace injuries (Meinhardt, 2012). WMSDs are estimated to account for one third of the money spent on
workers compensations in America. In fact, WMSDs are estimated to affect 1.8 million workers each year, even though many
experts believe the true incidences of ergonomic injury are underestimated by this number (Meinhardt, 2012).
In the healthcare industry in particular, healthcare personnel are impacted by WMSDs caused by many patient
handling tasks. Patient handling can mean many different things depending on the specific job function in the hospital. In the
case of nursing staff, some patient handling tasks can be extremely dangerous. The U.S. Bureau of Labor Statistics found that
40,030 out of a total of 284,340 cases of WMSDs were found in the healthcare industry in 2010, and “almost all (97 percent)
of the cases involving patient handling occurred within the healthcare and social assistance industry” (U.S. Bureau of Labor
Statistics, 2013). According to the Patient Care Ergonomics Resource Guide: Safe Patient Handling and Movement (2005),
the top sixteen most stressful lifting tasks for nurses and healthcare providers to perform include are given, in which
transferring a patient from a chair-to-bed and bed-to-chair are ranked number three and four, respectively. In addition, lifting
a patient in bed and repositioning a patient in bed side-to-side ranked number eight and nine, respectively. Nurses are at risk
for WMSDs with various tasks they perform multiple times a day. In fact, according to the U.S. Bureau of Labor Statistics
(2011), nursing aids ranked first and registered nurses (RNs) ranked fifth to have the risk to develop WMSDs in 2011. In
addition to the reduction in productivity, WMSDs can lead to lost work time and even career termination. It is estimated that
12% of nurses leave their profession because of back injuries (Motacki and Motacki, 2009). The fact that nurses lose work
time and leave their profession because of work-related injuries, along with the shortage in this profession, increases the
workload for other working nurses, leading to a more stressful working environment.
Obesity is a growing problem in the American lifestyle. Hospitals have been trying to accommodate for the growing
obese population by a series of operations, such as widening doorways, widening the corridors, and using more adaptive
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