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Introduction 
 
The transportation industry is a sector that has been researched extensively over the years to improve 
safety, but little focus has been placed on ergonomics and the ability to reduce musculoskeletal disorders 
(MSDs).  A literature review reveals studies focusing on seatbelt use, fatigue, cognition, psychosocial 
factors, drugs and alcohol, and work scheduling.  The majority of these studies focus on safety, both for 
the drivers and for others on the road.   
 

The Bureau of Labor Statistics (BLS) has recently published data on the frequency of 
musculoskeletal disorders (MSDs) that occurred in 2007.  Figure 1, taken from this release, illustrates the 
top 12 industries with respect to MSDs based on total number of incidents and MSD incidence rate. The 
top five job categories on the list involve tasks with heavy material-handling activities.  Number six on 
the list (based on incidence rate), heavy and tractor trailer truck drivers, has the third highest number of 
MSDs.  This high frequency and incidence rate should clearly place ergonomics as a major concern for 
the transportation industry.   
 
 

 
 

Figure 1. MSD Cases and Incidence Rate by Industry 



 
 In addition to the incidence rate for MSDs, the severity of injuries, as demonstrated by lost 
work-day rates, provides further indication of the ergonomics stress within the transportation sector.  The 
BLS reported that MSDs had the highest number of days away from work per incident.  Looking at 
specific industries, transportation and warehousing had median days away from work of 14, double the 
national median. The highest median days away from work for heavy and tractor-trailer truck drivers and 
light and delivery service truck drivers were 15 days each, followed by carpenters and construction 
laborers with 10 days.  Therefore, while not a topic typically researched within the industry, ergonomics 
research and application should have a direct and significant impact on the financial performance of the 
industry.  
 

In an effort to understand the potential impact that ergonomics factors may have on the 
commercial trucking industry, this paper presents a review of over 28,000 surveys of drivers collected 
between 2005 and 2008.   Surveys were distributed to drivers at the beginning of a project that focused on 
improving driver postures in the cab, and follow-up surveys were administered biannually to track 
changes in health status.  The content of the surveys included employee demographic data, job-related 
information, and discomfort ratings.  
 

The primary objective of this paper is to review the demographic data provided by the drivers to 
determine if any trends exist that can guide efforts to help the transportation industry.  Through this 
review, a person in charge of a transportation safety and ergonomics process will be better prepared to: 
 

1. Prioritize efforts to meet the needs of high risk employees; 
2. Ensure that solutions are available for employees with special needs; and 
3. Justify recommendations with the data provided. 

 
Data Collection 
 
Data collection was completed using a paper-based transportation ergonomics survey.  Prior to working 
with an employee to address any work-related concerns, a paper survey is provided to collect basic 
information to assist in classifying their demographics, measure their level of work-related discomfort, 
and provide guidance for the selection of appropriate solutions.  Figure 2 provides an example of the 
demographic section of the survey, where information such as gender, age, height, weight, and seniority 
are collected. 
 

 
 

Figure 2. Employee Demographic Information 
 

Figure 3 provides an example of the discomfort section of the survey that an employee fills out.  
Discomfort is assessed using a health index, which is a combination of frequency and severity of 



symptoms on a 5-point scale.  The multiplicative value of these discomfort variables (frequency x 
severity) is rated as low (<6), moderate (6-10), high (10-12), and extreme (>12). 
 

An online database may be used to record the paper assessments for tracking and evaluation 
purposes.  Once the data has been recorded, it is available to an analyst.  Raw data can be downloaded 
into an MS Excel spreadsheet for detailed analysis and review. 
 

 
 

Figure 3. Location, Frequency, and Severity of Discomfort 
 

Definitions 

In order to compare discomfort to various variables, it was necessary to process the discomfort data and 
present it in formats that aided in viewing the potential relationships.  Six key measures of discomfort 
were used to illustrate the interaction between demographics and discomfort:   
 
Discomfort Prevalence: At the time of the survey, an employee is asked whether they are experiencing 
discomfort related to work activities.  This Yes/No question provides a measure of the percentage of 
employees that are experiencing discomfort at the time of the survey. 
 
Raw Discomfort Scores: The frequency and severity scores are measured on a 5-point scale.  The 
answers provided by the employee are multiplied together to provide a score termed the health index.  
This raw score provides a measure of the discomfort for a single body part.  
 
Total Discomfort: Adding all health indices for a single employee (i.e. scores for all body parts) provides 
a measure of the total discomfort for the employee. 
 
Average Total Discomfort: For comparing differences between groups, an average of the total 
discomfort scores across all employees in the group is calculated.   
 
Maximum (Max) Discomfort: The maximum health index for a single employee (i.e., highest health 
index for all body parts) provides a measure of discomfort severity for the employee. 
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2. Age and Seniority: 
a) The average age for women and men is relatively equal at 43.25 and 43.75 yrs 

respectively. 
b) Women had an average level of seniority of 3.7 yrs versus 4.8 for men. 
c) These factors should be considered positive as lower levels of seniority were 

correlated with lower levels of discomfort. 
3. Height: 

a) The average height for women is 5’4” and 5’10” for men.   
b) Height is the lone demographic factor that has a significant difference between 

genders.  Based on the data presented earlier in this paper on height, it is clear that 
the design of the cab and seat are creating a challenge for individuals of smaller 
stature, resulting in elevated levels of discomfort across all body parts. 

 
A final factor that is not measured by the survey that may result in higher discomfort for women is 
muscular strength.  Grip strength, upper body strength, and lower body strength may have an influence on 
the strain placed on drivers due to such tasks as gripping and turning the steering wheel and depressing 
the clutch.  These factors will need to be measured to determine the potential impact on drivers. 
 
Conclusions 
 
The review of this significant database of driver demographics and discomfort provides valuable insight 
into the trends that must be acknowledged, and therefore the solutions that must be considered for the 
future.  These trends highlight how a driver interacts with their job and their workstation (i.e., cab), and 
how differences in employee demographics may lead to approaches to improve the safety of an 
organization: 
 

1. Population: The commercial driving population is comprised predominately of men.  The 
drivers are evenly distributed by age, but tend to be taller in stature and heavier in weight; 
20% of the population is >250 lbs and 54% of the population is >200 lbs. 
 

2. Height: Stature appears to be a demographic variable with significant impact on driver 
discomfort.  Smaller individuals seem to have concerns with reaching controls and accessing 
all features of the cab, while taller drivers seem to have issues with fitting into the available 
space.  Optimization of fit and modifications to driver set-up may be key factors to address 
this issue. 
 

3. Weight and BMI: Weight is a measure that has a correlation with discomfort, but BMI is 
appears to be a better indicator of risk.  The driver population has an extremely high number 
of individuals in the overweight and obese classifications.  Discomfort is distinctly higher for 
the obese population, which therefore prioritizes this group for intervention.  The data 
illustrates a financial impact of obesity as noted by a higher frequency of LWDs and a higher 
cost per claim. Research has further shown that BMI is linked to sleep apnea and short sleep 
cycles, which subsequently increases the health and safety risk for drivers (Dagan et al., 
2006). 
 

4.    Age and Seniority: In a recent study by the BLS, it was found that median days away from 
work increase as age increases.  Workers age 65 and over experienced the longest absences 
from work with a median of 16 days, compared to 4 days away from work for workers age 16 
to 24. Age does not appear to be an indicator of risk within the driver population; 



insignificant trends were noted in the data.  But, given the wide distribution of age within the 
population, this finding by the BLS may be an important factor to consider when looking at 
the potential costs of injury and the age of the driver when they are a new hire.  Seniority 
provided a significant indicator of risk, with drivers experiencing higher levels of discomfort 
as they approached 3-5 years of service.  The low number of drivers with > 5 years’ seniority 
seems to indicate a potential opportunity to increase retention and reduce turnover. 
 

5. Gender: The differences in average height and strength that are seen between genders appear 
to result in elevated strain on the female population.  Although a small number of women 
were in the study population (8%), their significantly higher discomfort levels presented a 
noticeable trend.  Controls designed to improve the fit for drivers of smaller stature will have 
a positive impact on the female driver population.  
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