
 



 

 

 

 

 

 

 

 



 

 

 

The Agriculture sector in Washington State 

includes a range of industries. Workers in these 

environments face a multitude of occupational 

safety hazards that may lead to serious injuries, 

from fractures and dislocations to contusions 

and lacerations.  

However, the most common and most costly 

types of injuries agriculture workers incur are 

soft-tissue sprains and strains, generally 

referred to collectively as work-related 

musculoskeletal disorders (WMSDs).  These 

injuries can result from years of accumulated 

stress on muscles, tendons, ligaments, and 

nerves. Common risk factors for WMSDs 

include repetitive motions, awkward body 

postures, forceful hand exertions, and heavy or 

frequent manual material handling. 

In 2010 the Safety and Health Assessment and 

Research for Prevention (SHARP) Program, 

began a five-year study exploring the physical 

and organizational factors that may contribute 

to WMSDs in several major industries of the 

Agriculture sector.  Through interviews with 

company managers, employee representatives, 

and injured workers, our researchers gained 

insight into the organizational climate, the 

nature of existing safety programs, and the 

context within which WMSDs occur. During site 

visits to Agriculture operations, SHARP 

researchers assessed physical risk factors for 

hundreds of jobs using a combination of well-

researched evaluation instruments. This report 

draws on the data collected and summarizes the 

results of the analyses performed. 

 

 



 

 

According to Washington State workers’ compensation claims data from 2002-2010, Agriculture ranks among the top 

high-risk industry sectors in its compensable claims rate of WMSD injuries (for claims that involved more than 3 days 

away from work).  

However, two Agriculture industry groups rank in the top 25 when ranking industry groups within all industry sectors 

by compensable claims incidence rate – Aquaculture, and Poultry and Egg Production. 

 

 

Within Agriculture, the top five industry groups by claims rate are:  

1. Aquaculture 

2. Poultry and Egg Production 

3. Fishing 

4. Logging 

5. Greenhouse, Nursery, and Floriculture Production 

Logging and Fruit & Tree Nut Framing have the highest number of lost work days among all Agriculture groups (219,391 

and 201,442 lost days, respectively). When ranked by non-medical costs, Logging is the highest industry group 

($45,269,091).  

Injuries of the back are the most commonly reported WMSD injury, compared to other body areas.    
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To assess the physical risk factors in the Agriculture sector, SHARP researchers visited 16 companies; 8 in the “Fruit and 

Tree Nut Farming” industry, 4 in the “Greenhouse, Nursery, and Floriculture Production” industry and 4 companies in 

the “Support Activities for Crop Production” industry. At each site, we assessed risk factors specific to 4 body parts; the 

back, the shoulder, the hand and wrist, and the knee. We evaluated 457 jobs for WMSD risk factors.  Based on the 

exposure to these risk factors, we then determined the magnitude of risk of injury as either low, moderate, high, or very 

high. 

 

The physical risk factors that were evaluated are those that have been associated with WMSDs.  These risk factors are: 

 

 Awkward postures  

 Lifting 

 Pushing, pulling, carrying 

 High hand forces 

 Highly repetitive motions 

 Repeated impacts of the hand or knee 

 Vibration (whole body, hand) 

 

 

The charts in the following pages display some of the notable findings from our analyses.  

 
 Job Categories Assessed  

 Level of Risk of Injury from Working with Elevated Shoulder Postures 

 Level of Risk of Injury from Static Back Postures 

 Level of Risk of Injury from Awkward Neck Postures 

 Level of Risk of Injury from Forceful Pinch Gripping 

 Level of Risk of Injury from Manual Material Handling Activities (Lifting, Carrying, Pushing, Pulling) 

 Level of Risk of Injury from Repetitious Hand Movements 

The charts that follow illustrate the level of risk (very high, high, moderate, low) posed by exposure to each risk factor.  

The level of risk is determined by these factors: 

 The duration of exposure to the risk factor (How long?) 

 The frequency of exposure to the risk factor (How often?) 

 The intensity of the exposure to the risk factor (How much?)  



 

 

 
 

 

 

 

 

 

*Job categories with <10 participants:  Box Hanger; Chemical Applicator; Clean Up; Irrigation; Line Helper; Pallet Tagger; 

Refrigeration; Storage Cellar; Fruit Checker; Maintenance; Mechanic; Quality Control; Shipper/Receiver; Supervisor/Manager; 

Tractor Driver; Truck Driver 

 



 

 
  

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

  

 



 

 

 

Among the companies in the Agriculture sector involved in our study, there were a large number of job categories 

assessed (31), indicating a wide variety of work performed in this industry sector.  The risk factors that most frequently 

posed a high or very high risk of injury from the jobs observed were Awkward Neck Postures, Static Back Postures and 

Awkward Shoulder Postures.  Repeated Impact of the Hand or Knee, a risk factor associated with WMSDs, was not 

observed among the jobs assessed in this study. However, several assessed risk factors produced interesting results: 

 Prolonged Standing was common among the jobs in the Agriculture industry – 68% of the jobs required standing 

for more than 6 hours per day. 

 In only 3% of the jobs did Pace of Work pose a high or very high risk of injury.  In 29% of the jobs, pace posed a 

moderate risk of injury. 

 A high or very high risk of injury from Prolonged Stress levels, a psychosocial work factor associated with 

WMSDs, occurred in 21% of the Agriculture jobs observed. 

Exposure to a single risk factor can pose a high risk, but exposure to a combination of risk factors increases the risk of 

injury. Risk factor combinations that have been associated with increased WMSD risk include awkward back postures 

with frequent/heavy lifting, working overhead while handling heavy objects, and awkward wrist postures with forceful 

hand exertions. 

Although the design of our study did not allow us to determine if risk factors occurred simultaneously, it was possible to 

identify where these risk factors occurred in the same job.  Additionally, if the duration of exposure to each of these risk 

factors were for longer periods, then the likelihood that these risk factors occurred at the same time was high. The 

following risk combinations were found among the jobs in the Agriculture Industry: 

 The combination of the forward bending of the back more than 45° and manually handling weight more than 25 

lbs. was seen in those workers fulfilling orders at plant nurseries. 

 The combination of working with the elbows above shoulder level for more than 4 hours per day and manually 

handling weights more than 25 lbs. was seen in laborers working in tree orchards. 

This study identified physical risk factors specific to the Agriculture sector using commonly used evaluation tools.  

However, the exposure assessment tools did not capture exposure to potential risk factors that may increase the risk of 

WMSDs to the lower extremities (back, knee, and foot). These risk factors included climbing up and down ladders (with 

or without loads) and large equipment, and walking on uneven surfaces. Additionally, orchard laborers carried picked 

fruit in bags harnessed to their chests; this is not characterized as a “typical” carry because the weight is supported by the 

torso and not the hands. These characteristics contribute to the physical workload of the job but are not commonly 

quantified.  

 

  



 

 
 

In an effort to help increase general awareness of physical factors that contribute to work-related musculoskeletal 

disorders and injuries (WMSDs), such as sprains and strains, SHARP researchers developed a Physical Job Evaluation 

Checklist tailored specifically for work performed in the Agriculture sector. This checklist can quickly assess levels of risk 

of injury for the back, shoulder, hand/wrist, and knee in a given job. 

 

The Physical Job Evaluation Checklist was developed from observations of the more common jobs performed in plant 

nurseries, fruit orchards, fruit packing facilities and other agriculture support services. The evaluation of WMSD risk is 

based on those observations.  The checklist is comprised of questions about WMSD risk factors that were observed and 

assessed to pose more than a minimal risk.  

 

While the checklist was developed using observations from several Agriculture industries, other industries in this sector 

may have similar job activities and may benefit from the use of the Physical Job Evaluation Checklist. 

 

This checklist is not intended to predict injury.  Instead, the purpose of the Physical Job Evaluation Checklist is: 

1) To help identify aspects of the job that pose a risk for the back, shoulder, hand/wrist and knee injury 

2) To help prioritize injury prevention efforts by identifying the jobs or the aspects of the job that pose the greatest 

risk of injury

http://www.lni.wa.gov/Safety/Research/Wmsd/WMSD2010.asp
http://www.lni.wa.gov/Safety/Research/Wmsd/WMSD2010.asp
http://www.lni.wa.gov/Safety/Research/Wmsd/WMSD2010.asp
http://www.lni.wa.gov/Safety/Research/Wmsd/WMSD2010.asp
http://www.lni.wa.gov/Safety/Research/Wmsd/WMSD2010.asp
http://www.lni.wa.gov/Safety/Research/Wmsd/WMSD2010.asp


 

 
The physical risk factors in a workplace that can contribute to the development of musculoskeletal injuries and disorders 

can be both numerous and complicated. However, there are several basic principles and “best practices” that should be 

considered when attempting to eliminate or reduce these physical risk factors. If you have jobs that have more than one of 

these risk factors occurring at the same time (combination exposures), these should be your first priority for 

improvement. Finally, workers should be involved in brainstorming solutions if physical risk factors are found. 

 

Avoid holding the body in the same position for long periods of time (static postures). 

 Try to move from that posture, even if for a short period of time. 

 Use a machine to do the task. 

 Keep the body moving (dynamic movements)--vary the levels or distance in which the work is performed, as 

long as extreme postures are not adopted. 

Avoid working with the limbs far from the torso. 

 Bring the work closer to the worker. 

Avoid hand tools or the orientation of objects that cause the wrist to bend upwards (extension) or downwards (flexion) or 

to the side (wrist deviation). 

 Use jigs or work surfaces that can orient the object into a position that keeps the wrist straight. 

 Use tools with the handles bent in a position that will keep the wrists straight while performing the work. 

Avoid working with the back bent forward (back flexion) for long periods of time. 

 Raise the work to at least waist level. 

 Alternate with work that is performed standing up straight. 

 

When grasping an object with any kind of force, avoid using a pinch grip (grasping with the tips of the fingers) especially 

with the wrist bent. A power grip (holding the object with the fingers wrapped around it) can generate more force.  

 Use a tool such as a vise or a jig to hold the object that requires a pinch grip. 

 

Avoid having to perform quick motions repeatedly over an extended period of time. 

 See if it is possible to use a machine instead. 

 Alternate the performance of repetitive tasks with less repetitive ones. 

 

 Avoid lifting objects that:  

 can’t be lifted close to the body,  

 require twisting during the lift,  

 are too big or of a shape that doesn’t allow a good hold by the hands,  

 require the start and end of the lift to be below knee level or above shoulder level, if the object is heavy. 

 Use a machine to do the lifting. 

 Arrange space so that heavier objects are kept between knee and shoulder height. 

 Store less used, lighter, smaller objects below knee level or above shoulder level if there are no other alternatives. 



 

 

Over the course of our research we conducted many physical exposures assessments of jobs at companies 

throughout Washington State. Risk factors were evaluated using a set of established tools designed to assess 

aspects of the work such as posture, force, and repetition. However, we also conducted interviews with 

workers from the Agriculture sector that had filed workers’ compensation claims for sprains, strains, and other 

WMSDs. These interviews helped shed light on factors, other than the physical, our tools could not measure 

but may contribute to, or exacerbate, WMSD injuries. The following are excerpts taken from these interviews 

that illustrate several commonly mentioned problems. 

 

Injured workers in Agriculture industries commonly discussed problems with equipment in relation to their 

injuries, including poorly designed equipment, chronic break-down of old or poorly maintained equipment, 

and the absence of a tool or piece of equipment that would reduce the physical requirements.

 



 

 



 

 

 

 



 

 

We also conducted 61 interviews with management and non-management representatives from companies in 

the Agriculture sector throughout the State to help us gain additional insights into strategies for preventing 

WMSDs. Companies in this industry are using a variety of preventive strategies including engineering controls 

(eliminating exposure) and administrative controls (reducing the exposure to risk factors or the severity of 

risk). Commonly described prevention efforts included using equipment and machinery to do the most 

strenuous or repetitive work, as well as changing work processes. In some orchards, new technologies are 

being adopted that help to reduce the physical requirements of the jobs.  

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

http://www.lni.wa.gov/Safety/Research/Files/WMSD_TR_EXP_Summary2.pdf
http://www.lni.wa.gov/Safety/Research/Files/WMSD_TechReport2015.pdf
file://///lninatum03/SHARP/projects/WMSD%20Surv%202010/Deliverables/Industry%20Specific%20Summary%20Reports/Healthcare/MOCKUPS/%09http:/iospress.metapress.com/content/e3553913x0503461/
http://iospress.metapress.com/content/e3553913x0503461/
http://www.tandfonline.com/doi/full/10.1080/00140139.2015.1065347
http://www.lni.wa.gov/Safety/Research/default.asp
http://www.lni.wa.gov/safety/SprainsStrains/
http://www.lni.wa.gov/Safety/Consultation/default.asp
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