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ABSTRACT 

 

Injury rates among farmers are one of the highest in all occupations. Farm machinery 

accounts for a majority of these injuries. In order to reduce these injuries, the root 

causes of the injury events need to be found. The person involved, the machine 

involved, and the environment are all factors that influence an injury event. As part of a 

case-control study of farm machinery injuries, this thesis describes the accounts of 

conducting on-site investigations of machinery from an engineering perspective. This 

thesis focused on the machinery factors that were involved in the injury events. 

 

The thesis focused on three aspects of the machinery, namely its age, its state of repair 

or maintenance, and its conformance to safety standards. On-site inspections were 

conducted on 24 case (involved in an injury event) machines and 15 matching control 

(not involved in an injury event) machines. There were 15 different types of machinery 

inspected, ranging from air seeders, augers and combines to front-end-loaders, mix-

mills and water pumps. The small sample size was one reason that the analysis did not 

provide any statistically significant results. The analysis showed no significant 

difference between the case and control machinery.  
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The on-site machinery inspections were valuable in understanding the injury event. 

They were also valuable in determining the root causes of the injury events. The 

standards, to which the machinery was compared, were generally sufficient in defining 

the safety requirements of machinery. However, one simple addition that could be 

considered by the safety standards organizations and subsequently by the machinery 

manufacturers, was supplying machinery with a system that would reduce the 

possibility of a tank or hopper lid closing unexpectedly. 
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1. INTRODUCTION 

 

Farming ranks as one of the most hazardous occupations along with mining and 

construction. Murphy (1992) showed the National Safety Council estimates for 

accidental work death rates (deaths per 100,000 workers) in the United States. In 1960 

the death rates for agriculture, mining (including quarrying, oil, and gas extraction), and 

construction were 58, 123, and 73 respectively. The mining and construction fatality 

rates continuously dropped to reach their 1990 levels of 43 and 33 respectively. 

However, the agriculture fatality rate grew (to 67 in 1970) before reaching a lower level 

of 42 in 1990. The mining and construction industries have greatly reduced fatality rates 

over the previous decades, however agriculture has not followed this trend. 

 

 In the United States there are about 255 machinery-related farm fatalities per year 

(Pratt et al. 1996). Every year in Canada there are about 740 recorded injuries involving 

farm machinery, with about 70 of these injuries resulting in death (Canadian 

Agricultural Injury Surveillance Program (CAISP) 1998). These are unacceptably high 

numbers of injuries and fatalities, and obviously these injuries are a huge cost to 

society. Reducing the frequency and severity of these injuries will reduce the financial 

and emotional costs incurred due to an injury. 
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Although there are statistics on the number of hospitalized injuries and deaths as well as 

which type of machinery was involved in the event, the circumstances involved are 

usually not systematically studied. A better understanding of the contributing factors is 

vital in reducing these injuries. For example, one would be able to determine if an 

alteration in the design, operation, or maintenance of the machine involved could have 

reduced the severity of the injury or prevented the incident from occurring. One of the 

most preventative tools, yet the least used, is accident incident investigation. Accident 

incident investigation has a vital role to play in the ongoing improvement of safety in 

agriculture (Borghoff 1987). 

 

The Institute of Agricultural, Rural and Environmental Health (I.ARE.H) (formerly the 

Centre for Agricultural Medicine) has been established to conduct and stimulate 

research and health promotion aimed at enhancing a healthy and safe rural way of life. 

The I.ARE.H is in the process of conducting a case-control study of farm machinery 

injuries in the prairie region of Canada. The interdisciplinary team intends to test the 

hypothesis that among adult farm workers hospitalized because of injury as a result of 

farm machinery, there are factors associated with the individual, the work environment, 

and the machine that are significantly associated with increased risk. Once these factors 

are determined, efforts can be made to modify them in order to reduce the injuries. This 

thesis focused on the machinery factors involved in the injury events. The research is an 

important step in reducing the frequency and severity of farm machinery-related 

injuries. 
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In order to address the issue of injuries caused by agricultural machines, the published 

literature related to the issue was first conducted. The published literature was used to 

guide this study in terms of its design, analysis, and expected trends. The objectives of 

this thesis follow the literature review. Next, this thesis provides the description of the 

design of the experiment and methods of analysis, the data collected, and an analysis of 

the data. This thesis ends with a discussion of the results including conclusions and 

recommendations for future work. 
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2. LITERATURE REVIEW 

 

2.1 Case-Control Studies 

Case-control studies are often conducted among the medical community. Schlesselman 

(1982) stated that a case-control study follows a pattern that proceeds from effect to 

cause. In a case-control study, individuals with a particular condition or disease (the 

cases) are selected for comparison with a series of individuals in whom the condition or 

disease is absent (the controls). Cases and controls are compared with respect to 

existing or past attributes or exposures thought to be relevant to the development of the 

condition or disease under study. Analysis allows one to estimate the effect of an 

attribute or exposure on the risk of disease. An exposure to a variable may increase, 

decrease, or have no effect on the risk of disease. 

 

The case-control experimental method has the following advantages: it is especially 

useful for the study of rare diseases, it requires comparatively few subjects, there is no 

risk to the subjects, and it allows the study of multiple potential causes of a disease. 

The disadvantages of a case-control study are that the control of extraneous variables 

may be incomplete, and the rates of disease in exposed and unexposed individuals 

cannot be determined (Schlesselman 1982). 
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2.2 Standards 

Standards are consensus documents that strive to optimize technical, economic, and 

behavioral criteria into practical guidelines (Pfundstein 1984). The first function of a 

standard is to transmit information from those who have the knowledge to those who 

need and can use the knowledge. Standards are not government regulated, although they 

can be referred to in laws or regulations, so conforming to them is completely 

voluntarily. However, Batik (1992) stated that the cost of not intelligently using 

standards exceeds by far the cost of use and participation in the standards system.  

 

The most comprehensive standards association dealing with agricultural machinery is 

the American Society of Agricultural Engineers (ASAE). The ASAE has dedicated 

itself to improving safety and health through the application of engineering principles. 

The most notable international standards association is the International Organization 

for Standardization (ISO). ISO publishes thousands of standards on many subjects, 

including agricultural equipment and safety. One of Canada’s standards association is 

the Canadian Standards Association (CSA) also known as CSA International. Many of 

the CSA standards are adopted from other organizations such as ISO and ASAE. The 

Society of Automotive Engineers (SAE) also has standards that were relevant to this 

project, particularly the rollover protective structure (ROPS) standards.  Organizations 

continuously publish new standards and improve existing ones. There are often minor 

differences between similar standards published by the different associations. However, 

there is a trend toward reaching universal internationally accepted standards. 
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2.2.1 Standards development 

There are hundreds of standards organizations, but the method of the development of 

the standards is very similar in most cases. As an example, ISO standards are developed 

by ISO technical committees and subcommittees. There are six stages in the 

development of an ISO standard (ISO 2001), which are 

Stage 1: Proposal stage. 
 
This stage is used to confirm that a particular standard is required. The 
members of the relevant technical committees submit a proposal for a vote. 
The proposal is accepted if a majority votes in favour and at least five commit 
to participate actively on the project. At this point a project leader is 
appointed. 
 
Stage 2: Preparatory stage. 
 
A group of experts, including the project leader, is created for the preparation 
of a working draft of the standard. Successive working drafts may be 
considered until the working group is satisfied that it has developed the best 
technical solution to the problem being addressed. At this stage, the draft is 
forwarded to the working group's parent committee for the consensus-building 
phase.  
 
Stage 3: Committee stage 
 
When a first draft of the standard is available, it is registered by the ISO 
Central Secretariat. The participating members of the technical committee 
then distribute it for comments. Successive committee drafts may be 
considered until consensus is reached on the technical content. The text is then 
finalized for submission as a draft International Standard (DIS).  
 
Stage 4: Enquiry stage 
 
The DIS is circulated to all ISO member bodies by the ISO Central Secretariat 
for voting and comment within a period of five months. It requires a two-
thirds majority of the participating members of the technical committee to be 
in favour and not more than one-quarter of the total number of votes can be 
negative for it to be approved for submission as a final draft International 
Standard (FDIS). If the approval criteria are not met, the text is returned to the 
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originating technical committee for further study and a revised document will 
again be circulated for voting and comment as a DIS.  
 
Stage 5: Approval stage 
 
The FDIS is circulated to all ISO member bodies by the ISO Central 
Secretariat for a final Yes/No vote within a period of two months. If technical 
comments are received during this period, they are no longer considered at 
this stage, but registered for consideration during a future revision of the 
International Standard. Again, the text is approved as an International 
Standard if a two-thirds majority of the participating members of the technical 
committee are in favour and not more than one-quarter of the total number of 
votes cast are negative. If these approval criteria are not met, the standard is 
referred back to the originating technical committee for reconsideration in the 
light of the technical reasons submitted in support of the negative votes 
received.  
 
Stage 6: Publication stage 
 
Once a FDIS has been approved, only minor editorial changes, if and where 
necessary, are introduced into the final text. The final text is sent to the ISO 
Central Secretariat, which publishes the International Standard.  
 
The responsible technical committees review all International Standards at 
least once every five years. A majority of the participating members of the 
technical committee decides whether an International Standard should be 
confirmed, revised or withdrawn. 

 

2.3 Farm Machinery Injury studies 

On Canadian farms, in the period from 1990-1996, there were 596 work-related 

fatalities among the adult farming population, a rate 2.7 times greater than that for 

workers in all industries in Canada. During the same time period, there were 12088 non-

fatal farm-work-related hospitalized injuries. Of these injuries, 4670 (39%) involved 

farm machinery with almost half of them (2273) occurring in Alberta, Saskatchewan, 

and Manitoba (CAISP 1999). The CAISP study is probably the most comprehensive 

agricultural injury study in the world. It collected data retrospectively for all of the 

agricultural-related hospitalizations and fatalities in Canada. The ongoing CAISP study 



captured information about which type of machinery was involved in the incident and 

the mechanism of injury. However, it did not collect such vital information as the 

circumstances that led to the injury or how it could have been prevented. It did not 

identify the circumstances that caused the injury such as operator error, machine factors, 

environmental contribution, or a combination of the elements.  

 

In the literature, the percentage of farm injuries that were machinery-related ranged 

from 33% - 43% (Pahwa et al. 1995, Stallones et al. 1997, CAISP 1999, and Pickett et 

al. 1995). Studies (CAISP 1999, Etherton et al. 1991, Stoskopf and Venn 1985, Karlson 

and Noren 1979, and Hopkins 1989) show that the tractor is by far the most common 

type of machinery involved, typically accounting for 40 - 50% of the machinery-related 

fatalities. While tractor rollovers are the most common (approximately 50%), other 

common types of tractor-related injuries include power-take-off (PTO) entanglements, 

runovers, and falls from tractors. Other common equipment involved in injuries 

includes augers, combines, balers, and tilling equipment each accounting for about 5% 

of farm machinery injuries. 

 

2.3.1 Injury costs 

There was very little literature reporting the costs of agricultural injuries. Leigh et al. 

(2001) found the costs of agricultural injuries in the United States in 1992 to total $4.57 

billion. This figure included direct ($1.64 billion) and indirect ($2.93 billion) costs. 

Direct costs included medical costs, medical administrative costs, and indemnity 

administration costs. The indirect costs included lost earnings, lost fringe benefits, lost 
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home production, and re-staffing costs. Hartling et al. (1997) found the costs of farm 

machinery injuries in Ontario to range from $768 to $62,643 (1993 Canadian dollars), 

with an average of over $4200 per injury. The study only included direct costs such as 

ambulance costs and hospital costs. An element that was missing in both studies was the 

cost of the hardships endured by the family members. 

 

2.4 Injury factors 

There are many factors involved in agricultural injuries. Some studies have found 

statistically significant factors that increase the risk of incurring an injury. These 

included an increased risk of injury with an increase in farm size (Pickett at al. 1995), 

and an increase in the number of hours worked per week (Stallones et al. 1997, Layde et 

al. 1995, and Gerberich et al. 1998). There were also factors that were specific to the 

types of injury events such as improper hitching of tractors resulting in rear rollovers 

(Morbidity and Mortality Weekly Report (MMWR) 1996). Carelessness and lack of 

guarding were also reported to be factors in injuries (Pickett et al. 1995 and North 

American Farm and Environmental Safety Centre 2001). 

 

2.5 Injury Prevention 

Great improvements in safety have been made, but the potential hazards of farm 

machinery still exist (Borghoff 1987). When designing machinery the industry-accepted 

practice in preventing injuries is to first try to eliminate the hazard. If the hazard cannot 

be designed out of the machine, then the hazard should be guarded by shielding the 

energy source from the operator. The guard should include an interlock to prevent 
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operation without the guard in place. Finally, in conjunction with guarding where 

possible, safety decals should warn users of the danger and motivate them to avoid 

injury (National Safety Council 2002). Murphy (1992) added two actions to the safety 

hierarchy, namely to train and instruct the user of the machine, and to prescribe personal 

protection when using the machine. 

 

Many groups are working to improve safety in the agricultural industry.  Simpson 

(1984) recommended that the federal government require all farm equipment that is sold 

to be equipped with the best safety devices available. Saskatchewan Labour (1992) 

mentioned that design standards helped make machines safer, and recommended that 

the government increase support for the development of standards and the promotion of 

research for the safe design of farm machinery. The report also stressed the importance 

of farm safety education through programs and training. Kalenak et al. (1978) suggested 

that improved shielding on PTO’s may reduce the hazard, but better safety practices 

would probably eliminate most injury events. Pickett et al. (1995) suggested that injury 

control programs should be directed at young male farmers because they had the highest 

rates of injury. However, Layde et al. (1995) reported that farm safety practices did not 

appreciably influence the risk of machine-related farm injury. Murphy (1981) also 

found no correlation between farm safety attitudes and accident incident involvement in 

his study involving Pennsylvanian farmers. 

 

Stoskopf and Venn (1985) suggested that there were four categories of farm injury 

prevention, which were: improved medical care, inspection of farms, farmer education, 
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and improved equipment design. They discarded the first three methods and focused on 

the redesign of farm machinery. Medical care was dismissed because it treats the 

injuries rather than prevent them, and the farm inspections and farmer education were 

discarded because of the large potential costs involved and because changing human 

behaviour is a difficult process. They provided five machinery design applications that 

they felt would help remedy the problem of machinery-related injuries. Their 

recommendations were to include a ROPS on all tractors, to place additional “off” 

switches close to hazardous areas of the machine, to add automatic shut-offs to 

machinery that would shut off the machine when not in a forward motion, to include 

PTO shields as standard equipment and make them difficult to remove, and to equip 

machinery with “retarders” that cause operating mechanisms to begin slowly and take 

time to reach full speed. 

 

The introduction of ROPS has been a major injury reduction concept. In 1976, OSHA 

legislated a policy that all employee-driven tractors must have a certified ROPS. 

However, farms that employ less than 10 employees were exempt from this legislation. 

As the older tractors fade out of the farming scenery, and are replaced by new tractors, 

the percentage of tractors with ROPS is continually increasing. 

 

2.6 Injury Investigation 

Injuries do not just happen. They are caused by definite and tangible factors. The main 

purpose of an injury investigation is to determine the root causes and to allow 

remediation of the factors in order to prevent similar future losses. Ideally the 
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investigation should occur as soon as possible after the injury event occurs. The 

investigation should be thorough including photographs, drawings, and measurements if 

applicable (Borghoff 1987 and Hallman and Pollock 1999). 

 

Delaying the time between the injury and the investigation provides more time for the 

conditions surrounding the incident to change. Also, a participant’s memory of the 

incident may fade or change over time. Conversely, there are some benefits of waiting a 

week or two after the incident before conducting the visit. One reason may be that the 

victim may have had an extended length of stay in hospital. Also, the victim or family 

members may be more receptive at this time, and additional information can be 

collected, helping insure that the examination team examines critical areas and issues 

while on-site (Hallman and Pollock 1999). 

 

Throughout the investigation, it is imperative to respect the rights of the victim, family 

members, and coworkers. The safety professional is there to learn from their 

experiences and to, hopefully, be able to help prevent similar events from happening to 

others. On-farm investigations should be carried out in a caring, concerned, and 

professional manner. The agricultural safety professional should strive to remain 

objective and unbiased. Confidentiality must be strictly maintained (Hallman and 

Pollock 1999). 

 

When investigating, three elements must be considered: the person, the machine, and 

the environment. Each injury event is a result of the combination of all three of these 
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factors. A thorough investigation will include data on each of these three elements. 

Borghoff (1987) suggested using an accident investigation matrix (Figure 2.1) to aid the 

investigator in his or her investigation. It requires the collection of data from the 

individual, the machine, and the environment at three time periods: pre-event, event, 

and post event. A complete injury investigation should include all of the data needed to 

complete the matrix. 

Time period Individual Machine Environment 

Pre-event    

Event    

Post-event    

 

Figure 2.1 Accident Investigation Matrix 

 

Hallman and Pollock (1999) suggested that there were three levels of data collection 

when dealing with farm injuries. The first was simply counting the incidents and 

grouping them into relatively broad categories. The second level was collection of data 

through a survey, which was dependent upon the recall of the incident by the person 

involved or someone else who had knowledge of the incident. The third level of 

investigation was conducting on-site inspections that required the skills of trained 

professionals. They mentioned that due to the lack of resources this third level has been 

largely missing from agricultural surveillance. Yet, it is this third level of data 

collection that provides the root causes of the injury, and therefore has the most 

potential for creating strategies for preventing future incidents. 
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Hallman and Pollock (1999) conducted on-site investigations of 210 farm injury events 

in New York State. They categorized the factors involved in the 210 events into 39 fault 

categories. The case studies ranged from having 2 to 12 causal factors contributing to 

each event, totaling 739 factors. The factors were further categorized into one of four 

injury control methods (Table 2.1). 

 

Table 2.1 Injury Control Methods from Hallman and Pollock (1999). 

Injury Control Method Frequency 
Elimination of the hazard 279 
Effective guarding 31 
Modified behaviour through training 402 
Use of personal protective equipment 27 
 

They also noted that a large portion of farms involved had equipment and machines 

with missing or damaged guards. However, due to the low number of cases with 

ineffective guarding as a causal factor, they suggested that having missing guards does 

not mean that people will get caught in the hazards that the guards were meant to 

protect against (Hallman and Pollock 1999). However, missing or damaged guards 

increases the risk that someone could come into contact with the hazard. One must 

remember that one of the methods of injury prevention is reducing risk, which in these 

instances could be accomplished by increased guarding.  

 

Hallman and Pollock (1999) suggested procedures for conducting on-site interviews: 

1. Upon learning of the incident, attempt to gather as much information as 
possible, from various sources, related to the incident.  
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2. When introducing yourself, describe your position and that you are a 
safety professional who is concerned with agricultural injuries and 
learning how they occur. 

3. Explain that similar injuries have occurred to other farmers, and that they 
are not alone in their misfortune. 

4. Explain that the information gathered will be kept confidential, and that 
the general events learned will be utilized to help prevent similar events 
from happening to other farm workers. 

5. Arrange a time for a site visit to follow-up the above and to inspect the 
incident scene. 

6. Tell the victim that you have heard different pieces of information 
concerning the event and would like him/her to explain exactly what 
happened. 

7. If feasible, have the victim accompany you to the incident location to 
explain first hand how the events occurred. 

8. Photographs of the scene and related items can be very useful. It is best to 
ask permission if you are unsure as to the outlook of the farm owner. 

9. It may be useful to sketch a diagram of the incident scene for later use. 
Measurements can be taken to identify key dimensions and locations. 
Occasionally it is better to wait to write/draw until having left the farm 
since the victim or others may be cautious of anything that is being 
documented. 

10. Following the visit the investigation team should discuss the facts gathered 
in order to piece together a clear picture. Appropriate prevention strategies 
can be developed by the investigation team, which would help to prevent 
similar events from occurring. 

11. An investigation report should be written to document the scenario and 
events.  

 

 15



 

 

 

3. OBJECTIVES 

 

The overall goal of the project was to reduce the frequency and severity of farm-

machinery injuries. This will be partially accomplished by supplying standards 

organizations with recommendations to improve the current standards. This information 

will then be available to machinery manufacturers. Also, information will be provided 

to farmers, reminding them of safe practices of day-to-day operations. This thesis has 

focused on one particular part of the research study, namely the machinery factors. The 

proposed hypotheses were that the age of the machines, the maintenance of the 

machines, and the machines’ conformity to current safety standards are factors that are 

involved in an injury event. To gather the necessary data to test these hypotheses, the 

objectives of the thesis were to: 

• interview people who had been injured by a farm machine and, by direct 

observation, assess the characteristics of the machinery design, maintenance, and 

operation, 

• interview people who had not been injured by a farm machine in the last year and 

assess the characteristics of their matched machinery and maintenance routines, and 

• statistically compare the data to test the aforementioned hypotheses. 
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4. METHODS 

 

The on-site inspections were only a portion of a larger study conducted by the I.ARE.H. 

This thesis was based on the data collected from conducting on-site inspections of 24 

case subjects and 15 control subjects in the second phase of the study. 

 

4.1 Description of Study 

The study was broken into two phases. The first phase focused on the individuals, while 

the second phase focused on the machinery. In phase 1 “cases” and “controls” refer to 

the individual, while in phase 2 “cases” and “controls” refer to the case or control 

machinery that was being inspected. 

 

4.1.1 Phase 1 

In this portion of the study, cases were defined as adult (≥16 years) farm workers whose 

place of residency was in one of the provinces included in the study (AB, SK, and MB) 

and who experienced a farm machine-related injury. A control subject was defined as an 

adult farm worker who worked on a farm located in the same province and geographical 

area based on the first three alphanumeric symbols of the postal code as the case, had 

recent exposure to farm machinery, was the same sex as the case, and had not had a 

serious farm machinery-related injury in the year prior to the injury of the matching 
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case subject. Controls were to be matched on a 1:1 ratio with cases. Table 4.1 shows the 

distribution of the cases and controls to be studied in the entire project. The distribution 

of subjects was based on historical farm machinery injury data and the number of 

subjects required to produce statistically significant results.  

 

Table 4.1 Distribution of the number of cases and controls expected to be in the 

study. 

Year Alberta Saskatchewan Manitoba Total 

1 65 65 20 150 

2 130 130 40 300 

3 65 65 20 150 

Total 260 260 80 600 

 

Case subjects were identified in one of two ways. One method was having the health 

providers at participating hospitals identify cases and provide the patient with 

information about the study and a contact form. The second method was to search the 

hospital records for potential cases and then send out an invitation letter to participate in 

the study. To recruit control subjects, random farms, from a comprehensive list of 

farms, were contacted through the owner/manager, and then a log of eligible workers on 

that farm was established. The control subject was then randomly selected from a pool 

of possible control matches. This was a voluntary study, therefore only the subjects who 

returned their consent form received any further contact.  
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4.1.2 Phase 2 

Phase 2 only included the cases and controls that agreed to the on-site inspection. In the 

on-site portion of the study, the unit of inspection was the machine. This meant that 

each case machine was matched with a control machine, with the only matching criteria 

being the province of residence and the type of machine. The total number of on-site 

visits to be conducted is shown in Table 4.2 in similar ratios to the overall project. 

However, because of time restraints, this thesis only includes data from the first 24 

cases and 15 controls: 2 cases from Alberta, 1 case from Manitoba, 21 cases from 

Saskatchewan and 15 controls from Saskatchewan.  

 

Table 4.2 Distribution of the number of cases and controls expected to be in phase 

2 (on-site inspections) of the study. 

Year Alberta Saskatchewan Manitoba Total 

1 22 22 6 50 

2 43 43 14 100 

3 22 22 6 50 

Total 87 87 26 200 

 

Each of the on-site inspections required a significant amount of time. There was 

preparation time, where the interview time and date were set, as well as time spent 

collecting data related to the machinery involved. Extensive travel time was required to 

cover the vast distances to the farm sites. After the inspections were complete, a large 

amount of time was spent determining if the machines met applicable standards, as well 

as entering and manipulating the data. 
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4.2 Questionnaires  

There were a total of three questionnaires (two in phase 1 and one in phase 2) that a 

case or control subject may have completed (see Figures 4.1 and 4.2). Once the subject 

voluntarily consented to be involved in the study, the first questionnaire (Appendix B) 

was conducted. It was a telephone questionnaire administered by a qualified healthcare 

technician. This questionnaire took about 15 minutes to complete and gathered 

information such as demographics, health characteristics, and farm characteristics. For 

cases, information was also collected about the injury event and some characteristics of 

the machinery involved. The last question asked if they would like to participate in the 

on-site portion of the study. 

 

The order in which the second and third questionnaires were conducted was not critical, 

since either questionnaire could be completed independently of the other. The second 

questionnaire (Appendix B) was mailed out to the case or control. This self-

administered questionnaire collected detailed information about the person’s machinery 

exposure history; such as the number of hours he or she operated each type of machine. 

Also, behavioral characteristics were recorded such as their attitude toward safety and 

risk.  

 

If the subject agreed to an on-site visit, the engineer administered the third questionnaire 

(Appendix A) on-site. This questionnaire collected detailed data regarding the machine 

in question. In particular, its compliance with current safety standards, its maintenance 

schedule, and the conditions of operation were considered. When an injury was  
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Phase 2 

Figure 4.1 Data Collection Process for Cases 

 21



 

Phase 2 

Figure 4.2 Data Collection Process for Controls 
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involved (cases), a detailed description of the injury event was collected. Also, while 

on-site, the engineer took measurements relevant to the injury event. Photographs were 

taken or sketched in order to better understand how and why the injury occurred. The 

data collected on-site were comprehensive in order to evaluate the machine’s 

compliance with safety standards. 

 

4.3 On-site Procedures  

The procedures taken in conducting the on-site inspections were similar to the 

procedures recommended by Hallman and Pollock (1999). After collaborators within 

the medical community received consent to have an agricultural engineer inspect the 

case or control machinery, the engineer was told the contact information of the person, 

the date of injury, the type of machine, and the type of injury. 

 

To prepare for the on-site visit, an appointment with the person was established. Next 

information about the machine was gathered from various sources, such as Prairie 

Agricultural Machinery Institute (PAMI) machinery evaluation reports. A review of 

relevant safety standards was also performed. Intermittently, interviewing techniques 

were reviewed from a Manitoba Labour (1999) CD-ROM and from a Royal Canadian 

Mounted Police (2000) investigating course that was attended by the interviewers in the 

summer of 2000. 

 

The on-site visit began with an introduction and background information about the 

study. A consent form was signed before the investigation was conducted. Next the on-

 23



site questionnaire was completed and, for cases, a description of the injury event was 

collected first hand from the injured person. A detailed inspection of the machine 

followed, including photographs and measurements. Particular attention was paid to 

specific components that were relevant to the injury event. After leaving the site, a 

report of the findings was prepared, which included prevention strategies.  

 

4.3.1 Age of machinery 

The age of the machinery was determined by one of a few ways. The most reliable 

source was from the machine’s serial plate. Other sources included the operator’s 

manual, the farmer’s financial records (if they purchased it when it was new), or an 

estimate made by either the farmer or the investigator. 

 

4.3.2 Maintenance 

The research team spent a large amount of time trying to create a method to quantify the 

maintenance of a machine. Difficulties included the fact that the study involved many 

different types of machinery, which required different maintenance schedules. In order 

to minimize difficulties in the analysis, a general checklist (Figure 4.3) was created that 

consisted of 12 tasks that could be required for any machine. The frequency that each of 

the applicable tasks was performed was recorded. A group of experienced agricultural 

engineers was polled in order to create a maintenance master checklist. This group 

consisted of two part-year professors in the department of Agricultural and Bioresource 

Engineering at the University of Saskatchewan and five full-time employees of the 

Prairie Agricultural Machinery Institute.  
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Figure 4.3 Machinery maintenance checklist. 
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Figure 4.4 Maintenance Master checklist 

 
The subjects’ answers were to be compared to the mean frequencies of the master 

checklist shown in Figure 4.4. Before comparing the maintenance frequencies to the 
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master checklist, the numbers in the master checklist were rounded up to the nearest 

integer. 

 

Only one column of Figure 4.4 was used for the comparison of the machine, depending 

on the type of the machine. To calculate a maintenance score for a particular case or 

control machine, the following method was used: 

1. select the correct column from the master checklist and round up each required 

frequency to the nearest integer, 

2.  neglect the categories that were not applicable, 

3. for each of the remaining categories, compare the frequency recorded for the machine 

to the frequency required in the master checklist, 

• score a “one” if the machine receives the maintenance equal to or more often 

than required by the master checklist. Otherwise score a “zero”, then 

4. sum the “ones” and divide by the total number of applicable tasks (“ones” plus 

“zeroes”) and convert into a percentage. 

 

4.3.3 Standards 

After the on-site visit was complete, the information about the machine was gathered in 

order to determine if the machine met the requirements of applicable standards. 

Different standards were applicable in each case, but the two most common standards 

that were applicable were those involving guarding and safety signs.  
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A hierarchical process was used to determine which type of standard with which to 

compare the machine. The type of standards were  

1. machinery specific standards, such as those which dictate balers, tractors, combines, 

and augers, 

2. general standards containing machinery specific requirements, such as roller-mills in 

the farmstead equipment standard, and 

3. general machinery standards, which covered general areas such as field equipment or 

farmstead equipment. 

 

A complete set of ASAE standards was available during this study, however due to the 

cost of standards, only a select few of ISO, CSA, and SAE standards were available. To 

determine whether or not the machine met a standard, first the machine was separated 

into safety devices such as guarding, lighting, access, and a slow-moving vehicle 

(SMV) symbol, as shown in questions II-20 in Appendix A.1 and I-19 in Appendix A.2. 

Then for each safety device that was involved in the injury or related to the injury event, 

it was compared to the standard to see if the machine conformed to the current standard. 

The same standard could have been used to compare different safety devices. Therefore, 

it was possible for a machine to meet one portion of a standard and not another. 

 

An example of a guarding requirement as part of ASAE (2001) standard ANSI/ASAE 

S493 is shown in Table 4.3. It illustrates an example of reach through guards. Table 4.3 

shows the minimum distances that the mesh guarding must be away from the hazard, 

 28



depending on the sizes of the mesh openings. Table 4.3 was only a small portion of the 

standard. The standard explains many other guarding scenarios.  

 

Table 4.3 Reach Dimensions through mesh or grill (from ASAE 2001). 

Limb Illustration Width of aperture 
(diameter of lateral 

length), a (mm) 

Safety distance to 
hazard, b (mm) 

Finger tip  4 < a ≤ 8 b ≥ 15 

Finger 8 < a ≤ 25 b ≥ 120 

Hand 25 < a ≤ 40 b ≥ 200 

Arm 40 < a ≤ 250 b ≥ 850 

 

Safety sign standards are a good example of how some standards are general, while 

others can be quite specific. ASAE (2001) states “Safety signs shall be displayed when 

necessary to alert the operator and others of the risk of personal injury during normal 

operations and servicing”. This is a general statement that leaves a lot of room to 

determine the context of a risk and what defines normal operations or servicing. This 
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statement covers all field and farmstead equipment. However, when it comes to 

machinery specific standards, the safety sign requirements can be quite specific. For 

example, ASAE 361.3 DEC99 “Guarding for Portable Agricultural Auger Equipment” 

(ASAE 2001) includes the statement above but then goes on to list typical safety sign 

information for portable augers: 

1. Read and understand operator’s manual before operating. 
2. Keep all safety shields and devices in place. 
3. Make certain everyone is clear before operating or moving the machine. 
4. Keep hands, feet and clothing away from moving parts. 
5. Shut off power to adjust, service or clean. 
6. Support discharge end or anchor intake end to prevent upending. 
7. Disconnect power before resetting motor overload. 
8. Empty auger before moving to prevent upending. 
9. Lower auger to transport position for transporting. 
10. Make certain electric motors are grounded. 
 
 
The use of safety signs is for the most part left to the discretion of the manufacturer.  

However, the general accepted guideline is that a safety sign is required for any 

reasonably foreseeable hazards that remain after design and guarding solutions have 

been made. 

 

4.4 Data Management 

The data collected from the on-site visits were prepared for analysis by entering them 

into the Statistical Package for the Social Sciences (SPSS) Data Entry II (SPSS® 1987) 

software package for personal computers. Five data entry files were created due to the 

large number of variables in the project. The data were then imported to SPSS For 

Windows Version 9 (SPSS® 1998) where the analysis was performed.  
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4.5 Data analysis 

Descriptive data were compiled for the cases. Although these data were useful in 

determining patterns in the injury data, since no similar data can exist for controls, the 

descriptive data were not used in the case-control comparison analysis.  

 

A model was created, predicting the probability that a machine was involved in an 

injury event, given certain variables. Only variables that were common to both the cases 

and controls were included in the creation of a predictive model. To determine which 

variables to include in the model, t-tests were conducted for the continuous variables 

and odds ratios were calculated for all of the categorical variables. The odds ratio 

estimated the relative effect that a particular variable had on the probability of an injury 

occurring.  

 

4.5.1 Comparing Continuous Variables 

There were three continuous variables evaluated. They were ‘on farm use’, which was 

the length of time the machine had been used on the farm, recorded as the number of 

years, ‘age’, the age of the machine, recorded as years, and ‘maintenance score’, which 

was a measure of the maintenance of the machine, and was recorded as a percentage. 

 

 A t-test was used to evaluate the differences between continuous variables. The t-test is 

the most commonly used method to test the differences in means between two groups. 

The null hypothesis (Ho) in the test, was that the two sample means (one for cases and 

one for controls) were equal. The alternative hypothesis (H1) was that the two sample 
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means were unequal. The assumptions associated with a t-test are that the sample 

populations are independent, normally distributed, and have the same variance (Johnson 

and Tsui 1998). The t-test statistic is defined as 
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x  is the sample mean of group 2, 

MSE is the mean square error, also known as the pooled variance, explained 

below, and 

 n1 = number of subjects in group 1, and 

 n2 = number of subjects in group 2. 

 

The mean square error for two means is simply a weighted average of the sample 

variances (equation 4.2), which was used when the sample variances of the two groups 

were equal. 
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where  S1
2 is the variance of group 1, and 

S2
2 is the variance of group 2 (Tan 2001). 
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Levene’s test, which is based on the F-distribution, was used to test the equality of 

variances assumption. If the variances were not equal, the denominator in equation 4.1 

becomes 
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4.5.2 Comparing Categorical Variables 

There were 13 categorical variables examined. They are listed in Table 4.4 along with 

their definitions. Some of the variables were slightly different when dealing with cases 

and controls. For example the variable “wear protective equipment” when dealing with 

the cases meant that the person was wearing the protective equipment at the time of the 

injury, but for the controls it meant that the person usually wears the protective 

equipment while operating the machinery. Types of protective equipment included 

safety work boots, gloves, and dust masks. Other differences between variable 

definitions are shown in Table 4.4. 

 

The variable “experience” could have been a continuous variable, however it was 

categorized prior to the data collection. The categories were 0 – 20 hours, 20 – 100 

hours, 100 – 200 hours, and over 200 hours of experience. 

 

A chi-squared (χ2) test can be used to test the association between two or more 

categorical variables. The categorical data were gathered into a table similar to Table 

4.5, where a,b,c, and d were the observed cell frequencies. Table 4.5 also includes 

example data for the variable ‘stored under cover’. The null hypothesis was that the 
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probability of being exposed to the factor was equal to the probability of not being 

exposed to the factor, for cases and for controls. In the example, the null hypothesis was 

that the probability that a case machine was stored under cover was equal to the 

probability that a control machine was stored under cover. The alternative hypothesis 

was that these probabilities were not equal.  
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Table 4.4 Categorical variables and their definitions. 

Variable  Definition 
  
wear protective equipment Case – was wearing personal protective equipment at the 

time of the injury. 
 Control – usually wears personal protective equipment 

while operating the machine 
  
purchased machine new Purchased machine new 
  
modified machine Case – modified the machine prior to the injury 
 Control – modified the machine 
  
stored under cover Machine was regularly stored under cover 
  
keep service logbook Does the farmer keeps a service logbook for the 

machine? 
  
have operators manual Does the farmer have the operator’s manual for the 

machine? 
  
had previous accident Had the farmer had a previous accident incident with the 

machine? 
  
had near accident Had the farmer had a close call with the machine? 
  
improper use Case – was the machine being used for purposes in which 

it was not intended? 
 Control – Does the farmer use the machine for purposes 

in which it was not intended? 
  
guarding standards met Did the machine meet the requirements of current 

guarding standards? 
  
safety sign standards met Did the machine meet the requirements of current safety 

sign standards? 
  
other standards met Did the machine meet the requirements of other current 

standards? 
  
experience (hrs) How many hours of experience did the farmer have 

operating the machine (categorized)? 
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Table 4.5 Example of a cross tabulation 2 x 2 table used to find the odds ratio. 

 
Number of Cases 

(# machines involved in 
injury) 

Number of Controls 

(# machines not involved in 
injury) 

Exposed to factor 

(machine stored under 
cover) 

a 

(16) 

b 

(10) 

Not exposed to factor 

(machine not stored 
under cover) 

c 

(8) 

d 

(5) 

 

The expected frequency for each cell was equal to 

cellsallofSum
sumColumn  sum Rowfrequency cell Expected ×

= . (4.4) 

Therefore the expected cell frequency of a case being exposed to the factor in question  

(expected cell frequency of a machine involved in an injury that was stored under 

cover) was equal to  
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The χ2
 statistic sums the discrepancy measures of the observed frequencies (O) and the 

expected frequencies (E) (Johnson and Tsui 1998): 
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The number of degrees of freedom is equal to the product of the number of rows minus 

one and the number of columns minus one: 

d.f. = (# rows – 1)(# columns – 1) (4.7) 
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The odds ratio was calculated by dividing the odds in the treated or exposed group by 

the odds in the control group. Therefore in a 2 x 2 table as shown in Table 4.5, the odds 

ratio was equal to the odds that cases were exposed to the factor divided by the odds 

that the controls were exposed to the factor: 
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An odds ratio equal to one meant that the variable had no effect on the outcome, while a 

large odds ratio or an odds ratio near zero meant that the variable may have played a 

role in the outcome. An odds ratio greater than one meant that being exposed to the 

particular factor increased the likelihood of obtaining the unhealthy outcome. An odds 

ratio of less than one meant that the factor had a protective effect. 

 

The Chi-Squared (χ2) test should not be used when there is an expected cell frequency 

of less than five. With expected cell frequencies of less than five, Fisher’s exact test is 

an appropriate test to use. For the 2 x 2 table in Table 4.5, the probability of obtaining 

the cell frequencies using Fisher’s Exact test was 
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Fisher’s Exact test can be used for categorical variables with more than two categories. 

To use Fisher’s exact test, the probabilities of all of the possible outcomes of the matrix 

(Figure 4.5) were required. If the two variables, X and Y, have m and n observed states, 
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respectively, an m x n matrix is formed, in which the entries Aij represent the number of 

observations in which x = i and y = j. The resulting matrix is shown in Figure 4.5. 

 
 

 Variable Y  

1 2 … n Total 

Variable X 1 A11 A12  A1n R1 

2 A21 A22  A2n R2 

…      

m Am1 Am2  Amn Rm 

 Total C1 C2  Cn N 

 

Figure 4.5 Observation matrix 

 

The row and column sums equal 
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The probability of obtaining the observed cell frequencies in the matrix is given by  

{ }
!!

!!

,

,

11

ij

nm

ji

j

n

j
i

m

i

AN

CR
nciescellfrequeP

Π

ΠΠ ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛

=
==   (adapted from Wolfram 2002). (4.13) 

 38



Fisher’s Exact test is most commonly applied to 2 x 2 matrices with expected cell 

frequencies of less than 5, and is computationally cumbersome for large m or n. The p-

value, a measure of significance, of the test can be computed by summing all of the p-

values that are equal to or less than the probability of the observed outcome (Wolfram 

2002 and Tan 2001). 

 

4.5.3 Logistic Regression Modeling 

When the outcome of interest is a binary variable as it was in this study (machine 

involved in injury event or not), a logistic regression analysis is appropriate. The 

outcome, Y, can only have one of two values; yes (1) or no (0), where 1 represents the 

unhealthy outcome, which in this study represents a case machine. Logistic regression 

calculates the probability of the unhealthy outcome for a subject, given the category of 

the variables that are included in the model. 

 

The logistic function f(z) is given by (Kleinbaum 1996) 

ze
zf −+
=

1
1)( ,         (4.15)

 

and is shown in Figure 4.6. The logistic function always produces a result that is 

between zero and one. This is the main reason that the logistic function is so popular in 

epidemiological studies. The probability gives the risk of an individual acquiring a 

disease. 
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Figure 4.6 The Logistic function. 

To create a logistic model, z is replaced by the model variables. The probability is then 

given by: 
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where P{Y = 1|xi} is the probability of an unhealthy outcome given variables xi, 

          β0 is the intercept in the model (constant), 

          βi is the coefficient related to variable xi, and 

         xi is an independent variable used to predict the outcome. 

The β terms are unknown parameters that need to be estimated based on data from the 

variables (x’s) and the outcome (Y) for a group of subjects. 
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5. RESULTS AND DISCUSSION 

 

The major downfall in the analysis was due to the low number of subjects. The number 

of on-site visits to be conducted was 400, 200 cases and 200 controls. However, after 

two years, only 24 cases and 15 control visits had been conducted. The analysis that 

was conducted was an unmatched analysis, but if there had been enough subjects, a 

matched analysis would have been completed. This would have compared the 

differences between each matching case and control pair. This thesis consists of a small 

data set, therefore, one should be cautious when trying to extrapolate the data outside 

the actual data set. 

 

5.1 Study Population 

There was a total of 39 on-site visits conducted and analyzed in this thesis; 24 case 

subjects and 15 control subjects (Table 5.1). The on-site inspections continued during 

the analysis, but because of time restraints only the first 39 inspections were included in 

the analysis. 
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Table 5.1 Machinery inspected. 

Type of machine Cases Controls Total 
Air seeder 2 1 3 
Auger 3 3 6 
Bale processor 1 1 2 
Combine 4 2 6 
     (pull type)    (1)    (1)    (2) 
     (self-propelled)    (3)    (1)    (4) 
Cultivator 3 1 4 
Drag auger 1 1 2 
Drill fill auger 1 0 1 
Front End Loader 1 0 1 
Granular Applicator 1 1 2 
Mix-mill 1 1 2 
Post pounder 1 1 2 
Round baler 2 1 3 
Swather (Self-Propelled) 1 0 1 
Tractor (2wd) 1 1 2 
Water pump 1 1 2 
Total 24 15 39 
 

On more than one occasion, the machinery did not belong to the person injured. 

However, after receiving consent from the owner of the machine, the visit was 

conducted. These cases often resulted in missing information, because the injured 

person may not have been responsible for the maintenance or other aspects of the 

machine.  

  

5.2 Injury circumstances 

The following list contains a brief description of the 24 incidents that were inspected, 

along with descriptions of the matched control machinery. 

1. Air seeder – The operator fell approximately two meters from the air seeder 

and injured his knee. He was attempting to climb over the attached loading 

auger and down the steps. 
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 Control machine – no matching control machine was inspected. 

2. Air seeder – The operator was attempting to start the gas engine by pulling on 

the drive belt, which forced the engine to turn over. The engine powered the 

fan of the air seeder. The operator’s fifth finger was crushed between the belt 

and the pulley. His finger was amputated. 

 Control machine – It had a hydraulic motor that powered the fan, so the same 

potential hazard did not exist and a similar injury was not possible. 

3. Auger – The battery power available to start the auger’s engine was 

insufficient, so after starting the auger’s engine by pulling on the drive belt, 

the drive belt fell off. The operator attempted to put the drive belt back onto 

the rotating pulley. His finger was severed when it was caught between the 

belt and pulley. His finger was reattached. 

 Control machine – This auger was similar in design. However, the operator 

kept the battery charged, which was used for starting the auger’s engine. Also, 

if the drive belt ever fell off, the engine would be shut off before attempting to 

replace the belt. 

4. Auger – The operator was transporting grain using an auger. He attempted to 

take a handful of grain from the grain flow, when his hand became entangled 

in the unguarded intake. He suffered an amputation of his fifth digit and half 

of his fourth digit. 

 Control machine – This auger was similar to the case’s auger. It did not have 

intake guarding and a similar injury could occur if anyone placed his or her 

limbs near the intake hazard. 
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5. Auger – The operator was transporting grain with the auger. Grain was 

flowing into the auger’s hopper from the grain truck when he attempted to 

remove a stick from the hopper. He caught his thumb in the unguarded intake 

of the auger and his thumb was amputated. 

 Control machine – This auger was similar to the case’s auger. It did not have 

intake guarding and a similar injury could occur if anyone placed his or her 

limbs near the intake hazard. 

6. Bale processor – While unhooking the bale processor from the tractor, the jack 

mount broke and the bale processor’s hitch fell on to the operator’s foot. The 

jack pin was not inserted correctly, which allowed for enough lateral 

movement to break the jack mount. 

 Control machine – This bale processor was a two-point hitch type, which had 

two stands instead of a jack. A similar injury was highly unlikely to occur with 

this machine. 

7. Baler (round) – One of the wrapping bars of the baler was plugged. The 

operator attempted to remove hay from a roller bar while the PTO was 

engaged. He was caught and thrown around the wrapping bar. He suffered 

severe damage to his arm. 

 Control machine – no matching control machine was inspected. 

8. Baler (round) – A bearing broke and a drive shaft fell out of the gearbox. 

While trying to realign the shaft, the operator pinched his thumb between the 

shaft and the gearbox. He suffered lacerations to his thumb. 
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 Control machine – The baler had a similar design and the same type of injury 

was possible with this baler. 

9. Combine (pull-type) – The operator was removing a nail that had been used as 

a “quick fix” to fix a pulley to a shaft. The pliers that he was using slipped and 

he cut his wrist on a metal edge. 

 Control machine – This combine had a similar design. If an operator was to 

use pliers in a similar place on this combine, and slip, the same type of injury 

could occur. 

10. Combine (self-propelled) – The operator slipped on the operator’s platform 

and hit his head on the open door’s latch, causing lacerations to his head. 

 Control machine – no matching control machine was inspected. 

11. Combine (self-propelled) – The operator was inside the grain tank of the 

combine cleaning out remnants of seed, while the unloading auger was 

powered. The operator’s foot became entangled in the distributing auger 

located at the bottom of the grain tank. He suffered three toe amputations and 

avulsion of the skin from the top of his foot. 

 Control machine – This combine had somewhat better guarding of the similar 

distributing auger, however, a similar injury could occur with this combine if a 

person entered the grain tank with the augers engaged. 

12. Combine (self-propelled) – The victim injured his back when he fell from one 

platform to another when the plastic radiator-overflow container that he was 

leaning on gave way. He did not use the steps provided. 

 Control machine – no matching control machine was inspected. 
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13. Cultivator – The operator was attempting to reset a shank that did not reset on 

its own. She pinched her fingers between the bolt and the stopper when the 

shank slammed down. The design of the tripping mechanism was such that 

when the shank tripped over-centre, the spring would actually hold the shank 

in the tripped position, instead of resetting the shank. 

 Control machine – This cultivator had a different resetting mechanism. The 

shank could not remain tripped, and therefore a similar injury could not occur. 

14. Cultivator - The operator was manually lowering the harrows on the rear of the 

cultivator. He dropped a set of harrows and a tine punctured his boot and foot.  

 Control machine – no matching control machine was inspected. 

15. Cultivator – Similar to case 14, the operator was manually lowering the 

harrows on the rear of the cultivator. He also dropped a set of harrows and a 

tine punctured his boot and foot. The tine chipped a bone in his foot. 

 Control machine – no matching control machine was inspected. 

16. Drag auger – The operator suffered deep laceration to his leg after becoming 

entangled in the auger flighting of an unguarded mechanical drive drag auger. 

 Control machine – This drag auger was hydraulically driven, but also did not 

have any guarding, so a similar injury could easily occur. 

17. Drill fill – The victim was cleaning out remaining seeds from the drill fill’s 

hopper, when his coworker started the truck engine. The drill fill switch was in 

the “on” position, so the auger engaged. The rotating auger flighting severed 

the victim’s thumb. 

 Control machine – no matching control machine was inspected. 

 46



18. Granular applicator – As the operator was looking into the tank of the 

applicator, the wind blew the lid onto the back of his head. His face then 

slammed into the metal. He suffered a concussion and chipped two teeth. 

 Control machine – This applicator had a similar design, which did not include 

a system to hold the lid open, so a similar injury could occur. 

19. Post pounder – The operator was holding the post when he brought the 

hammer of the post pounder down. The post broke and his finger was crushed 

between the post and the side rail of the post pounder. 

 Control machine – This post pounder did not have side rails, plus it did have a 

post holder. If the holder was used, then a similar injury could not occur, 

however, if the post holder was not used, a similar injury could occur. 

20. Roller mill – The operator became entangled in the PTO of the roller mill 

while he was standing close to the unguarded hazard. He suffered a broken 

arm, nerve damage, broken ribs, and three cracked vertebrae. 

 Control machine – The mixer and mill was guarded well except for a 

homemade drive shaft, so a similar injury was less likely to happen with this 

machine. 

21. Swather (self-propelled) – While the operator was attempting to unplug the 

header of the swather, he neglected to shut off the swather’s engine. The 

header slipped into gear and he was caught in it. He eventually struggled free, 

but suffered multiple injuries including broken ribs and deep lacerations to his 

body. 

 Control machine – no matching control machine was inspected. 
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22. Tractor – While exiting the tractor facing outward, the operator stepped into a 

rut and twisted his ankle. 

 Control machine – This tractor had a similar design and therefore a similar 

injury was possible. 

23. Tractor (front end loader) – While traveling on a road, the operator was 

adjusting the settings of the front-end loader. The front-end loader dug into the 

road causing him to hit the ceiling of the tractor cab. He was not wearing a 

seat belt. He suffered lacerations to his head. It turned out that a faulty 

hydraulic valve was installed, which was the reason the loader went down into 

the road. 

 Control machine – no matching control machine was inspected. 

24. Water pump – While pumping chemical, a plug blew out of the pump, 

spraying chemical into the air. The operator became covered in chemical. 

 Control machine – This pump was not used to pump chemical, therefore if a 

plug blew out, only water would spray out of the pump. 

 

Except for the two similar incidents involving a harrow tine puncturing a farmer’s foot, 

the injury events were quite different from one another. It was determined that a similar 

injury could have occurred in nine of the matching control machines. The other six 

controls could not involve a similar type of injury due to different machinery design 

where the same hazard did not exist, or because the same hazard was guarded on the 

control machine. However, this did not mean that an injury event could not result with 

the machinery, only that a similar incident would likely not occur.  
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5.3 Case Descriptives 

The following descriptive statistics are from the 24 cases inspected. These data were not 

used in the model prediction analysis. However, descriptive data were useful in 

determining patterns of injuries. The data collected in this section were also valuable in 

determining the causes of the injuries.  

 

Because of the low number of subjects and the fact that it was a voluntary study, some 

of the frequency data in this thesis did not coincide with previous research. There were 

injuries that occurred on each day of the week, however 58% occurred on Thursday and 

Friday (Figure 5.1). The annual bi-modal peaks were observed in the spring and autumn 

(Figure 5.2). This agrees with CAISP (1999), showing the peak injury events occurring 

in the spring and again in autumn coinciding with the busy seeding and harvesting 

times. The time of day at which the injuries occurred is shown in Figure 5.3. Most 

injuries (75%) occurred between 8 am and 4 pm.  

 

The length of time that the person was using the machine on the day of the injury, 

before he or she was injured is shown in Figure 5.4. It was interesting to note that half 

of the injuries occurred within the first hour of operation of the machinery.  

 

The environment was a factor in four of the injuries. Environmental factors included 

wind and terrain. The operation of the machine was found to be a factor in eight of the 

injury events. This included machines where the operator must be near hazards such as 
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the drag auger, as well as when operators were not operating the equipment properly, 

such as using a water pump to pump chemicals.  

 

The injury events were categorized into the mechanism involved in the injuries (Figure 

5.5). Entanglements, being pinned or struck by the machine, and falls from the machine 

were the most common mechanisms of injury.  

 

Agricultural machinery contains numerous hazards and many different types of hazards 

were recognized in this study (Figure 5.6). Crush points are created when two 

components move toward each other or when one component moves toward a stationary 

component. Slip and fall hazards may result from a cluttered work area, improper 

mounting or dismounting practices or from slippery grips. Shear points are areas where 

two parts move across one another or one part moves across a stationary object. Wrap 

points include any exposed rotating component. Pinch points are areas where two or 

more parts move together with at least one part rotating in a circular motion. Pull-in 

points are hazards that involve mechanisms designed to take in crops or other materials 

for processing. Thrown objects are another hazard involved with farm machinery, 

foreign objects can be ejected from machines at extremely high speeds. Stored energy 

hazards are the result of a sudden release of energy, which can take many forms 

including compressed air, hydraulic fluid, springs, free wheeling parts, and extreme 

heat.  
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Figure 5.1 Distribution of injury events throughout the week. 
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Figure 5.2 Distribution of injury events throughout the year. 
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Figure 5.3 Time of the day that injuries occurred. 
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Figure 5.4 Length of time cases were using machine prior to injury. 
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Figure 5.5 Mechanism of injury 
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Figure 5.6 Hazards involved in the injuries 
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5.4 Data Analysis 

5.4.1 Bivariate Analysis 

A bivariate analysis was conducted in order to identify variables that differed between 

cases and controls. Each variable was examined separately in order to find different 

responses in the case and control subjects. Tables 5.2 and 5.3 show the comparison of 

the case and control variables. Similar tables including only the 15 matched pairs of 

subjects can be found in Appendix C. 

 

Table 5.2 Continuous variables and their significance 

     

95% 
Confidence 
Interval for 

Mean    
 
Variable   N Mean

Std.
Dev.

Lower
Bound

Upper
Bound Min. Max. p-value

On farm use (yrs) Control 15 10.3 8.2 5.8 14.8 1.0 30.0 0.043 
  Case 24 5.5 6.2 2.9 8.1 0.1 24.0  
  Total 39 7.3 7.3 5.0 9.7 0.1 30.0  
          
Maintenance score (%) Control 15 71.0 18.4 60.9 81.2 37.5 100.0 0.974 
  Case 22 71.3 22.3 61.4 81.2 0.0 100.0  
  Total 37 71.2 20.5 64.3 78.0 0.0 100.0  
          
Age of machine (yrs) Control 15 16.3 9.3 11.1 21.4 4.0 36.0 0.336 
  Case 24 13.2 9.9 9.0 17.3 0.0 37.0  
  Total 39 14.4 9.7 11.2 17.5 0.0 37.0  
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Table 5.3 Categorical variables and their odds ratios. 

Variable category case control total 
Odds 
ratio p-value

       
wear protective equipment yes 11(46) 8(53) 19(49) 0.740 0.648 
 no 13(54) 7(47) 20(51)   
       
purchased machine new yes 9(37) 7(47) 16(41) 0.686 0.571 
 no 15(63) 8(53) 23(59)   
       
modified machine yes 9(37) 7(47) 16(41) 0.686 0.571 
 no 15(63) 8(53) 23(59)   
       
stored under cover yes 16(67) 10(67) 26(67) 1.000 1.000 
 no 8(33) 5(33) 13(33)   
       
keep service logbook yes 3(13) 3(20) 6(16) 0.600 0.663† 
 no 20(87) 12(80) 32(84)   
       
have operators manual yes 13(57) 11(73) 24(63) 0.473 0.294 
 no 10(43) 4(27) 14(36)   
       
had previous accident yes 0(0) 0(0) 0(0) 1.000 - 
 no 24(100) 15(100) 39(100)   
       
had near accident yes 0(0) 1(7) 1(3) - 0.385† 
 no 24(100) 14(93) 38(97)   
       
improper use yes 2(8) 0(0) 2(5) - 0.514† 
 no 22(92) 15(100) 37(95)   
       
guarding standards met yes 6(55) 5(56) 11(55) 0.960 1.000† 
 no 5(45) 4(44) 9(45)   
       
safety sign standards met yes 2(17) 3(37) 5(25) 0.333 0.347† 
 no 10(83) 5(63) 15(75)   
       
other standards met yes 3(60) 1(100) 4(67) - 1.000† 
 no 2(40) 0(0) 2(33)   
       
experience (hrs) less than 20 4(17) 1(7) 5(13) - 0.016† 
 20 - 100 6(25) 0(0) 6(15)   
 100 - 200 3(12) 0(0) 3(8)   
 more than 200 11(46) 14(93) 25(64)   
† Calculated using Fisher’s Exact test. 
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A threshold p-value of less than 0.2 was used to identify possible significant factors. 

There were only two variables that met this criteria, namely “experience” and “on farm 

use”. These two variables were closely related. The longer the machine was on the farm 

the more experience one would gain with it.  

 

5.4.2 Multivariate Analysis 

Since there were only two variables that met the criteria for further consideration and 

because they were related to each other, creating a model with these two variables was 

not pursued. However, in order to explain the process of creating a logistic model, a 

model was examined focusing on the three factors associated with the objectives: the 

age of the machine, the maintenance score of the machine, and the machine’s 

conformance to standards. For the two categorical variables (guarding and safety sign 

standard conformance), the reference categories were that the machine conformed to the 

standards. Equation 5.1 predicted the probability that a machine was involved in an 

injury event (
∧

P {injury}): 
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where   were regression coefficients determined during the modeling process. 
∧

kβ

 

None of the variables in the model were statistically significant. The model was only 

examined in order to gain experience with the process of creating and discussing such a 
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model. However, with the data used in this thesis the  values that resulted from the 

logistic regression were those found in Table 5.4. 

∧

kβ

 

Table 5.4 Injury predictive model variables found using logistic regression. 

    95% CI for OR 
Variable k 

∧

kβ  OR lower upper 

Age 1 -0.2234 0.80 0.51 1.06 
Maintenance 2 0.0007 1.00 0.93 1.07 
Guarding standards† 3 -0.9230 0.40 0.01 12.4 
Safety sign standards† 4 4.5329 93.0 0.26 33230 
Constant 0 2.6393    
† Reference category was machine conformed to standards. 
 
Therefore, for a farm machine that was 10 years old, had a maintenance score of 65%, 

did not meet guarding standards, and did meet safety sign standards, the probability that 

it was involved in an injury event was: 

( ) 38%or  0.384
1

1}{ )0(5329.4)1(9230.0)65(0007.0)10(2234.06393.2 =
+

= +−+−−

∧

e
injuryP . (5.2) 

 

Although not statistically significant, this model predicted that an older machine was 

less likely to be involved in an injury event than a newer machine as seen by the 

negative coefficient (–0.2234). Because of the very low  value of 0.0007, the 

maintenance score basically had no effect on the model. This was expected because the 

mean maintenance scores for the cases and controls were almost identical. Due to the 

negative  value for guarding standards (-0.9230), the model predicted that if 

guarding standards were met, the machine was more likely to be involved in an injury 

than if the machine did not meet guarding standards. When safety sign standards were 

∧

1β

∧

3β

∧

2β
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not met the probability of an injury occurring increased shown by the positive  value 

(4.5329). However, the large range of 95% confidence interval indicated that the 

value was unstable, which was due to the small number of subjects. 

∧

4β

∧

4β

 

5.5 Machinery Characteristics 
 
There were 15 different types of machinery evaluated in the study. The following 

sections discuss the results related to the machinery’s age, its maintenance, and its 

conformance to standards. 

 

5.5.1Age 

One hypothesis was that older machines would be involved in more injury events, but 

these preliminary did not support this hypothesis. In fact, the average age of the controls 

was slightly (but not significantly) older than that of the cases.  

 

The average age of the case machines (13.2 years) was not significantly different than 

the average age of the control machines (16.3). Two variables that were related to age 

that did show significant differences between the cases and controls were the number of 

hours of the operator had used the machine (experience) and the length of time the 

machine has been used on the farm (on farm use). The average length of time the cases 

had the machinery on their farm was 5.5 years, while the controls had their machinery 

for almost twice as long at 10.3 years. The cases showed experience levels in all four of 

the categories, but all but one of the controls had more than 200 hours of experience 
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with their machinery. These variables suggested that the longer the machine was on the 

farm, the less likely it was to be involved in an injury.  

 

One reason that the control machines were used on the farm longer and were older than 

the case machines without being involved in an injury event may be that people are 

more aware of the hazards of the older machinery. Therefore, they may take more care 

when working with the older machinery. Manufacturers continually attempt to increase 

the safety of their products. The new machinery, with all of its guarding, may be 

providing a false sense of security as was mentioned by at least one farmer involved in 

the study. This was counter-intuitive because the longer the machine was on the farm, 

and the more exposure the person had to the machine, the more opportunities would 

exist to incur an injury. 

 

5.5.2 Maintenance 

Maintenance (directly or indirectly) was a factor in 14 of the injury events. The data that 

were collected showed that the maintenance habits of cases and controls were similar. 

The maintenance scores ranged from 0 to 100% for cases and 37.5 to 100% for controls. 

The average maintenance score for both the cases and controls was 71%. For this 

reason, the significance was nearly 1 (0.974), which meant there was no difference 

between the case and control machine maintenance practices. 

 

The method of measuring the maintenance of a machine resulted in finding no 

difference between cases and controls. However, it was easily determined that the 
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maintenance measurement method was not adequate in determining a measurement of 

the maintenance of the machine. Many of the tasks were not applicable to some of the 

machinery. This may be one reason that the maintenance scores of the cases and 

controls did not differ greatly. Even though the maintenance checklist may not provide 

an adequate measurement for the machinery, the case and control scores were so similar 

that the maintenance practices of the case and control subjects probably did not differ. 

 

Borghoff (1987) reported that maintenance and repairs were often reactive rather than 

preventative, mostly due to the lack of money, time and/or training. Although this 

information was not gathered quantitatively, from the visits that were conducted, it was 

noticed that a few farmers practiced preventative regular maintenance, but most farmers 

did not. A common response to the frequency of performing maintenance tasks was “as 

needed”. This suggested that most farmers conducted their maintenance as a reaction to 

a problem, rather than regular preventative maintenance. 

 

When a person was injured performing maintenance, the evaluation of the machine 

often did not include a comparison to any standards. One reason for this was that guards 

were often removed in order to access the place of maintenance and therefore, were not 

applicable. The matching control machinery also did not apply toward standard 

comparisons.  

 

Farmers often do their own maintenance and repairs. They may not have the training 

that an industrial maintenance worker would have.  Perhaps some of the knowledge 
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from the industrial environment in areas such as personal protective equipment and 

maintenance techniques could reduce the chance of an injury occurring during 

maintenance of machinery.  

 

5.5.3 Conformance to Standards  

Both the case and control machines were compared to current standards. After several 

visits were performed, it was noticed that guarding and safety sign standards were the 

most relevant. Also in some occurrences, due to the circumstances surrounding the 

incident, there were not any standards that were directly applicable to the injury event.  

 

Machinery was most often compared to ASAE standards, because of availability. 

However, some international (ISO) standards were used for comparison. The two most 

common standards used were ASAE’s (2001) ANSI/ASAE S318.14 SEP99 “Safety for 

Agricultural Field Equipment” and ASAE S354.4 DEC98 “Safety for Farmstead 

Equipment”. These two standards covered general information on all farm machinery. 

There were other machinery specific standards that were used instead of these two 

standards, such as ASAE S361.3 DEC99 “Guarding for Portable Agricultural Auger 

Equipment” (ASAE 2001) and ISO 4254-7:1995(E) “Tractors and machinery for 

agriculture and forestry – Technical means for ensuring safety – Part 7: Combine 

harvesters, forage and cotton harvesters” (ISO 1995). 
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5.5.3.1 Guarding standards 

In the inspections where guarding standards were applicable, the machinery did not 

differ significantly between cases and controls. As seen in Table 5.1, the cases and 

controls met the guarding standards 55% and 56% of the time respectively. The two 

guarding standards used were ANSI/ASAE S493 NOV98 “Guarding for Agricultural 

Equipment” (ASAE 2001) and ISO 4254-1 “Tractors and machinery for agriculture and 

forestry – Technical means for ensuring safety – Part 1: General” (ISO 1989). 

 
Of the five cases where guarding standards were applicable but the machinery did not 

meet the requirements of the standards, if the machinery had met the requirements, the 

injury most likely would not have occurred. When injuries occurred when the 

machinery guarding was met, the injury was not due to insufficient guarding. In five of 

the six accounts, the guarding was removed just prior to the injury occurring in order to 

access a particular point on the machine. In the other case, the victim entered an area 

where he should not have been, therefore diminishing the effect of the distance 

guarding. 

 

5.5.3.2 Safety sign standards  

Given today’s ethical and legal duty-to-warn, safety signs are an important injury 

prevention method. The elements of an acceptable safety sign communicate: 1. hazard 

identification, 2. avoidance procedures, and 3. consequence. (Pfundstein 1984). It was 

often difficult to decide whether or not safety sign standards were applicable in the 

injury events. This was mainly due to the general statement “Safety signs shall be 

appropriately displayed when necessary to alert the operator and others of the risk of 
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personal injury during normal operations and servicing.” (ASAE 2001). An example of 

some of the deliberations that were considered was that every time someone climbs on a 

machine there is a risk of falling. Does this risk require a safety sign to remind the 

person to be careful when climbing on the machine? Does the requirement change if 

steps are provided? The guideline is that a safety sign is required if any reasonably 

foreseeable hazard remains after design and guarding solutions have been made. 

Current operator’s manuals warn of the falling hazard from steps or other climbing 

areas, therefore it was decided that safety sign standards were not applicable when the 

injury resulted from a falling hazard.  

 

Some machines had many decals, while some machines had no safety signs whatsoever. 

When safety sign standards were deemed to be applicable as shown in Table 5.3, the 

case machines met the standards 17% of the time and controls met the standards 38% of 

the time. These differences were not statistically significant. 

 

5.5.3.3 Other Standards 

Other relevant standards included machinery-specific standards, handrails, and operator 

access dimensions. In some instances there were multiple standards that applied, for 

example access dimensions and step dimension requirements. The compliance to 

standards were independently examined. Therefore it was possible to meet one standard 

and not another. The case machines met the other standards three times out of the five 

events applicable, while a control machine met the other standards the only applicable 
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time. There were very few instances where other standards were applicable in the 

machinery evaluations, therefore the results were not significantly different. 

 

5.6 Difficulties of the Study 

The overall study had recruitment problems from the beginning. For this reason, the 

timeline of the study was extended by two years. About 50% of the cases volunteered to 

participate in the on-site portion of the study. Almost 100% of the controls that were in 

the study agreed to participate in the on-site portion of the study. This seemed 

reasonable, because many of the cases may have felt embarrassed about the injury or 

may have been too busy, or also may have felt that they had invested enough time into 

the study already. The control subjects probably agreed to the on-site visit at a higher 

rate because they had nothing to feel embarrassed about, and were interested in helping 

out in any way that they could. 

 

The time between the injury and the inspection ranged from 1 month to 14 months. The 

average time was 6 months with a standard deviation of 4 months. The original plan 

was to conduct the on-site visit approximately one month after the injury event, but due 

to recruitment problems, and the difficulty in arranging the visits, the time between the 

injury and the inspection was lengthened. 

 

5.6.1 Control Recruitment Difficulties 

In phase 1 the control subjects filled out a machinery questionnaire (the second 

questionnaire). This questionnaire included a checklist of all types of machinery that the 
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person operated. However, the checklist was not exhaustive, so when a case was injured 

with a machine that was not on the list, (such as a drag auger, or a bale processor) the 

controls were difficult to match. The controls needed to be individually contacted and 

asked if they owned the specific type of machinery. In these controls, the randomness 

came from the order in which the potential controls were contacted. The first control to 

have a matching machine was chosen for the on-site visit. 

 

5.6.2 Standard Compliance Difficulties 

In many cases it was difficult to decide whether or not the machine met a particular 

standard, or whether or not the standard was even applicable. Some standards were 

machinery specific, while others were general, dealing with many types of equipment.  

Part of the machine may have conformed to part of the standard, and another part may 

not have met that same standard.  
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6. CONCLUSION 

 

It should be emphasized that participation in this study was entirely voluntary, and only 

the farmers that chose to participate were contacted. The data presented are only 

representative of those that chose to participate in the study. No statistically significant 

results were obtained, therefore one should be extremely cautious when trying to 

extrapolate this data to include larger populations. 

 

The on-site inspections proved valuable in determining the real root causes of the 

injuries. For example, the water pump injury was originally classified as a high 

clearance sprayer injury because at the time of the injury the operator was using the 

pump to fill a sprayer. Not until after the on-site inspection was conducted, was it 

determined that the sprayer had nothing to do with the injury at all. 

 

6.1 Conclusions based on the Methods Used 

The on-site inspections were effective in determining the root causes of the injuries. 

They provided an effective means to inspect machinery. They also provided a face-to-

face meeting with the injured person, which was valuable in achieving a first hand 

account of the injury event. Hallman and Pollock (1999) proved that investigations were 

an effective method in reconstructing the scene, gathering vital information, and 
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identifying preventative strategies. This research further proved the value of conducting 

on-site inspections.  

 

Quantifying the maintenance of machinery was difficult, and the method of measuring 

maintenance used in this study was not functional. Many attempts were made to create a 

method to measure the maintenance of the machinery, however none sufficed, including 

the method used. 

 

The method of pooling matching control machinery in order to randomly match a 

control machine with a case machine worked well. However, the machinery list in the 

second questionnaire did not include all types of farm machinery. So when a case 

machine existed that was not on the list of control machinery, potential controls had to 

be re-contacted individually in order to locate a matching control machine.  

 

Comparing machinery to standards had benefits and disadvantages. The standards were 

useful as a base with which the machinery could be compared to. However, many 

standards were general in description, making it difficult to decide whether or not the 

machine met the requirements of the standard. Specifically, the safety sign standards 

may require more specific instances explaining when they were required. Standards that 

contained specific requirements were easy to apply. Examples of standards that 

included specific requirements were guarding standards that specified dimensions such 

as those shown in Figure 4.2, and standards that included dimensions for the height, 

width and depth of steps. 
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It is understandable that standards organizations create standards that are not 

excessively specific or narrow in their scope of application. This helps to extend the 

duration that a standard remains relevant. However, if the standards were too general 

they may be difficult to interpret. In the context of this study it was much simpler to 

invoke explicit and specific standards. 

 

6.2 Conclusions based on the Data Collected 

The results collected and reported herein suggested that neither the age of the machine, 

the machine’s maintenance score, nor the machine’s conformance to standards neither 

increased nor decreased the risk of being involved in an injury event. However, the 

sample size was small and the model developed was not statistically significant. 

 

Much of the machinery inspected did not conform to the current standards. This could 

be due to the fact that the standards were continually updated, while the machinery in 

use was not. A machine produced ten years ago may have met the standard 

requirements at the time it was manufactured, but with upgrades to the standards, the 

machinery may not meet the current requirements. Another reason the machinery did 

not meet the requirements of the standards was because the machine had been modified, 

usually by removing guarding, or adding unguarded components. 

 

Many of the injuries could have been avoided if the machine was modified in some 

way, such as increased guarding. However, almost all of the injuries could have been 
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prevented if the operator would have acted differently, perhaps in a safer manner. It was 

a combination of many factors that produced each injury event. 

 

The results showed that the case and control machinery inspected did not differ in age 

or conformance to standards. Also, even though it has been argued that the maintenance 

measurement was not practical, it was interesting to note that the mean maintenance 

scores were almost identical. These machinery similarities lead to speculation that the 

reasons for the injuries lie elsewhere. The actions of the injured person or the 

environmental conditions may be more responsible for the injury occurring than the 

condition of the machine. This hypothesis will be further evaluated in the analysis of the 

entire data set consisting of the data from both phases of the study. 
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7. RECOMMENDATIONS 

 

The study sample used in this analysis was very small. An analysis of a larger number 

of subjects is needed to identify any predictable factors related to farm machinery 

injuries. Plenty of literature exists describing the demographics of farm machinery 

injuries. However, there is little research into the actual causes of the injury event. More 

research in this area should be conducted. 

 

Comparing the machinery to standards was one method of evaluating the machine. 

Other methods in evaluating the machine should be sought and studied. On-site 

inspections should not be limited to concentrating on whether or not the machine 

involved met the standards. One must not forget that the inspection of the machine 

should only be one part of the inspection. Gathering data about the individual and the 

environment was also essential. 

 

Future studies should consider creating a different method to evaluate the maintenance 

of the machine. Perhaps studying the overall maintenance philosophy applied on the 

farm, rather than machinery specific maintenance, would provide more applicable data. 
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Due to the differences in machines that perform the same function, inspecting control 

machines for the same type of deficiencies that were seen in the case machine was 

occasionally ineffective. Future studies should consider conducting on-site visits on the 

case machines in order to determine the root causes of the injuries and how the 

machinery played a role. However, future studies should consider using newly 

manufactured machinery as the control machinery. This would be a more effective 

method because it is this new machinery that should be the most advanced in terms of 

performance and safety. If it turned out that similar injury instances could still occur 

with the new machinery, then that information could be given to the manufacturers so 

that they could modify their equipment in order to increase safety measures.  

 

Even though there were no statistically significant findings, there were simple solutions 

to reduce some types of injuries. One simple suggestion that could be added to farm 

machinery standards is the requirement of a system capable of locking lids open so that 

they would not unexpectedly close. This suggestion will be forwarded to the appropriate 

standard organizations for their consideration. Other than guarding of hazards, which 

could have prevented or reduced the injury in six instances, this was one practical 

machine modification that could have prevented an injury. However, as the study 

continues, further machinery modification suggestions may present themselves. 

 71



 

 

 

8. REFERENCES 

 

ASAE Standards, 48th Ed. 2001. S318.14 SEP99. Safety for agricultural field equipment. 

ASAE. St. Joseph, MI. 

Batik, A.L. 1992. The Engineering Standard A Most Useful Tool. BookMaster/El 

Rancho. Ashland, OH. 

Borghoff, W.R. 1987. Investigating agricultural machinery accidents. ASAE paper No. 

87-5529. ASAE. St. Joseph, MI. 

Canadian Agricultural Injury Surveillance Program (CAISP). 1999. Hospitalized Farm 

Injuries in Canada, 1990-1996. Canadian Coalition for Agricultural Safety and 

Rural Health. Saskatoon, SK. 

Canadian Agricultural Injury Surveillance Program (CAISP). 1998. Fatal Farm Injuries 

in Canada, 1990-1996. A report from the Canadian Coalition for Agricultural Safety 

and Rural Health. Saskatoon, SK. 

Etherton, J.R., J.R. Myers, R.C. Jensen, J.C. Russell, and R.W. Braddee. 1991. 

Agricultural machine-related deaths. American Journal of Public Health 81(6): 766-

768. 

Gerberich, S.G., R.W. Gibson, L.R. French, T.Y. Lee, W.P. Carr, L. Kochevar, C.M. 

Renier, and J. Shutske. 1998. Machinery-related injuries: regional rural injury 

study–I (RRIS-I). Accident Analysis and Prevention 30(6): 793-804. 

 72



Hallman, E.M. and J. Pollock. 1999. Learning from tragedy: How to effectively perform 

and utilize an injury investigation. Presented at the 1999 Meeting of the National 

Institute for Farm Safety, Inc. June 19 – 24. Paper No. 99-9. Ocean City, MD. 

Hartling, L, W. Pickett, J. Dorland, and R.J. Brison. 1997. Hospital costs associated 

with agricultural machinery injuries in Ontario. American Journal of Industrial 

Medicine 32(5): 502-509. Abstract. 

Hopkins, R.S. 1989. Farm equipment injuries in a rural county, 1980 through 1985: the 

emergency department as a source of data for prevention. Annals of Emergency 

Medicine 18(7): 758-762. 

International Organization for Standardization (ISO). 2001. Stages of the development 

of International Standards, 

http://www.iso.ch/iso/en/stdsdevelopment/whowhenhow/proc/proc.html. Accessed 

May 9, 2001.  

International Organization for Standardization (ISO). 1989. International Standard ISO 

4254-1 “Tractors and machinery for agriculture and forestry – Technical means for 

ensuring safety – Part 7: General”. Geneva, Switzerland. 

Johnson, R.A. and K.W. Tsui. 1998. Statistical Reasoning and Method. Wiley. New 

York. 

Kalenak, A., S.L. Gordon, S.H. Miller, R.B. Greer, III, and W.P. Graham, III. 1978. 

Power take-off injuries. The Journal of Trauma 18(2): 134-136. 

Karlson, T. and J. Noren. 1979. Farm tractor fatalities: the failure of voluntary safety 

standards. American Journal of Public Health 69(2): 146-149. 

 73

http://www.iso.ch/iso/en/stdsdevelopment/whowhenhow/proc/proc.html


Kleinbaum, D.G. 1996. Logistic Regression A Self-Learning Text. Springer-Verlag. 

New York.  

Layde, P.M., D.L. Nordstrom, D. Stueland, L. Brand, and K.A. Olson. 1995. Machine-

related occupational injuries in farm residents. Abstract. Annals of Epidemiology 

5(6): 419-426. 

Leigh, J.P., S.A. McCurdy, and M.B. Schenker. 2001. Costs of Occupational injuries in 

Agriculture. Public Health Reports 116(May-June): 235-248. 

Manitoba Labour. 1999. Investigating Workplace Accidents. CD produced by: 

Manitoba Labour, Workplace Safety and Health Division. Digital Media 

Production: SunValley Software INC., Winnipeg, MB. 

Morbidity and Mortality Weekly Report (MMWR). April 16, 1996.  Fatalities 

associated with improper hitching to farm tractors – New York, 1991-1995. 45(15): 

307-311. 

Murphy D.J. 1992. Safety and Health for Production Agriculture. ASAE Textbook 

Number 5. ASAE. St. Joseph, MI. 

Murphy D.J. 1981. Farm safety attitudes and accident involvement. Accident Analysis 

and Prevention. 13(4) 331-337. 

National Safety Council. 2002. When risk can’t be eliminated: Building 

adequate warnings. 86th Annual Congress and Exposition. Bill Kitzes - 

Consumer Safety Associates. 

http://www.productsafety.com/productsafety/national-safety.html. Accessed 

July 30, 2002 

 74

http://www.productsafety.com/productsafety/national-safety.html


North American Farm and Environmental Safety Centre. 2001. Grain Auger Injury Study. 

Raymond, AB. 

Pahwa, P., M. Zasada, H.H. McDuffie, G. McNeil, and J. Dosman. 1995. Results of a 

survey on farm accidents in Saskatchewan. In Agricultural Health and Safety: 

Workplace, Environment, Sustainability. J.A. Doseman H.H. McDuffie, K.M. 

Semchuk, S.A. Olenchock, A. Senthilselvan. Editors. New York: Lewis Publishers 

pp. 275-282. 

Pfundstein, K.L. 1984. Managing Tomorrow’s Product Safety and Liability The 

Engineers’ Challenge. ASAE Distinguished Lecture Series, Tractor Design No. 10. 

ASAE. St. Joseph, MI. 

Pickett, W., R.J. Brison, H. Niezgoda, and M.L. Chipman. 1995. Nonfatal farm injuries 

in Ontario: a population based survey. Accident Analysis and Prevention 27(4): 425-

433. 

Pratt, S.G., S.M. Kisner, and J.C. Helmkamp. 1996. Machinery-related occupational 

fatalities in the United States, 1980 to 1989. Journal of Occupational and 

Environmental Medicine 38(1):70-76. 

Royal Canadian Mounted Police. 2000. University of Saskatchewan / Prairie 

Agricultural Machinery Institute Investigators Course. Conducted by Corporal M. 

Shaw of the Royal Canadian Mounted Police. Humboldt, SK.  

Saskatchewan Labour. 1992. The Health and Safety of People on Farms, Areport of the 

Farm Safety Advisory Committee. Regina, SK. 

Schlesselman, J.J. 1982. Case-Control Studies. Oxford University Press, Oxford, New 

York. 

 75



Simpson, S.G. 1984. Farm machinery injuries. The Journal of Trauma 24(2): 150-152. 

SPSS®. 1987. Data Entry IITM, SPSS Inc. Chicago IL. 

SPSS®. 1998. SPSS For WindowsTM, Version 9.0.0.0 SPSS Inc. Chicago IL. 

Stoskopf, C.H. and J. Venn. 1985. Farm accidents and injuries: a review and ideas for 

prevention. Journal of Environmental Health 47(5): 250-252. 

Stallones, L., T.J. Keefe, and H.Y. Xiang. 1997. Characteristics associated with 

increased farm-related injuries among male resident farm operators in Colorado, 

1993. Journal of Agricultural Safety and Health 3(3): 195-201. 

Tan, L. 2001. Biostatistics. Course notes CH&EP 805.3. University of Saskatchewan, 

Saskatoon, SK. 

Wolfram. 2002. Fisher's Exact Test. 

http://mathworld.wolfram.com/FishersExactTest.html. Accessed August 19, 2002. 

 76

http://mathworld.wolfram.com/FishersExactTest.html


 

 

 

APPENDIX A 
 

A.1 On-Site Questionnaire for Cases 

Study ID 
Respondent Name 
Address   
Land Description 
Telephone Number 
Arrival on site: (Date and Time) 
Notes from Pre-Interview Discussion: 
Land location: 
Maps 
 
I. Injury Event 

I-1 Please describe the events of your injury beginning with information earlier in 
the day that led up to the injury and concluding with your discharge from the 
hospital. 

 
I-2 Date of your injury 
 
I-3 Time of day your injury occurred? 
 
I-4 Where on the farm did the injury occur? 
 
I-5  ..... Activity you were performing at the time of the injury: 
  ..... (100) Animal Production 
  ..... (200) Crop Production 
  ..... (300) Forestry   
  ..... (400) Farm Maintenance    
  ..... (500) Transport 
  ..... (600) Other Tasks 
 

I-5a (100) Animal Production 
  Type of Animal 

   Type of Animal 
I-5b (200) Crop Production 

Type of Crop  
Crop Task 
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I-5c (300) Forestry Task 
I-5d (400) Farm Maintenance Task 
I-5e (500) Transport Task 
I-5f (600) Other Task  

 
I-6 The work conditions at the time of injury were: 

Surface Condition  
Surface Type  
Light Conditions 

 
I-7 Do you believe the work conditions contributed to the injury occurring? 
 
I-8 Were you using any protective equipment at the time of the injury? 

If Yes, what protective equipment (can select more than one category) 
 
I-9 Were you working at the time of injury? 

 If Yes, was it paid work: 
 
I-10a Prior to the injury, how many hours did you work that day? 
  Farm work     hours 
  Non farm work    hours 
 
I-10b     In the 48 hours preceding the injury, how many hours did you work? 
  Farm work     hours 
  Non farm work    hours 
 
I-11 ASAE Farm and Agricultural Injury Classification (FAIC) Code: ____________ 
 
II. Machinery Characteristics 
 
II-1 Type of Machine: 

Make  
Model 

 
II-2 Who manufactured this machine?        
 
II-3 How long had this piece of machinery been used on the farm prior to your 

injury? 
 
II-4 Did you purchase this machine new? 
  If no, how? 
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II-5a Had there been any modifications made to this piece of machinery prior to your 

injury? 
If Yes, please describe what these were and why they were made: 

 
II-5b Have there been any modifications made to this piece of machinery since your 

injury? 
If Yes, please describe what these were and why they were made: 

 

II-6  Service and Maintenance 
 Please explain the maintenance schedule of this machine.  
 How often are the following activities performed? 

 
1. Overall machine 

Clean machine 
check safety devices 

shields, lockouts, reflectors etc. 
general inspection 

batteries, tires, missing components, visual faults, fluid 
leaks, bearings, lights etc. 

2.  Power source (engine) 
check, fill/change oil and filter 
check/change/clean cooling system 

3.  Power transfer 
inspect/adjust condition of elements 

belts, chains, gears, sprockets, hydraulic hoses, pulleys, 
shafts, U-joints etc. 

check fluid levels 
 transmission, hydraulic, gear boxes etc. 
grease/lubricate 

4.  Functional components 
repair/replace components 

hydraulic hoses, pick up teeth, sickles, shanks, nozzles 
etc. 

check/reset 
adjustments, settings etc. 

5.  Operator workplaces 
check air quality system 
 air filter, A/C system 
clean steps, windows etc. 

 

II-7  Was this machine serviced within the 24 hours prior to your injury? 

If no, When was the previous service 
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II-8 When was this machine last repaired prior to your injury? 

  Component repaired:__________________________ 

II-9 Has the component involved ever been repaired or modified? 

If yes, when and what        

II-10 Is the machine stored under cover? 

II-11 Do you keep a service and maintenance log? 

II-12 Do you have the operators manual for this machine? 

If yes, are you familiar with it?  

II-13 What was your experience level with this machine prior to your injury? 

II-14 How long were you using this machine on the day of your injury? 

II-15 Serial number:_________________________ 

II-16 Machine Age 
(a) Year of manufacture:      

Source 
(b) Hours:      

Source 
   If Hour meter, is it still functional?  

If not, when did it quit working? 
Mileage:        

 Source 
If Odometer, is it still functional? 

If not, when did it quit working? 
II-17 What do you think are the most practical changes that could have prevented this 

accident? 

 (a) Most practical changes to machine:       

 (b) Most practical changes to your actions prior to the accident:   

II-18 Have you had any other accidents or near accidents pertaining to this machine? 
Accidents?  if Yes.  How many? _________________________ 
Near accidents? if Yes.  How many? _________________________ 

 
II-19 Do you have any other comments to make about the machinery involved? 

 80



II-20 List of safety devices that were relevant to the accident and their compliance 

with safety standards. 

Type Status ISO ASAE SAE CAN/CSA Other comments 

        

Type: 1. ROPS, 2. Seatbelt, 3. Guard/Shield, 4. Stabilizer, 5. Handrail, 6. Rearview, 

7. Lockout, 8. Safety Switch, 9. Visibility/Lighting, 10. Inaccessible by design, 11. 

Audible warning, 12. Traction Aids, 13. Decals/Signs, 14. SMV sign, 15. Other______ 

Status: 1. Fully functional, 2. Removed, 3. Totally non-functional, 4. Partially non-

functional,  5. Other__________ 

Compliance with standards:         1. Yes, 2. No, 3. N/A

 
 
II-21 State of repair 

Out of Repair Component & comments Type of Deviation Safety Impact 

   

Type of Deviation: 1. Missing, 2. Broken/Bent, 3. Non-functional, 4. 

Modified, 5. Leaking, 6. Out of place, 7. Other, ___________ 

Impact: 1. Affects safety, 2. Affects function, 3. Affects neither safety nor 

function, 4. Affects both safety and function 

 

II-22  Was the machine being used for purposes it was not intended for? 

If Yes, explain:_________________________________________ 

II-23  Were proper procedures followed before the injury occurred? 

If No, explain:_________________________________________ 
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A.2 On-Site Questionnaire for Controls 
 
Study ID 
Respondent Name 
Address   
Land Description 
Telephone Number 
Arrival on site: (Date and Time) 
Notes from Pre-Interview Discussion: 
Land location: 
Maps 
 
I. Machinery Characteristics 
I-1 Type of Machine: 

Make  
Model 

I-2 Who manufactured this machine?        

I-3 How long had this piece of machinery been used on the farm prior to your 

injury? 

I-4 Did you purchase this machine new? 

  If no, how? 

I-5 Have there been any modifications made to this piece of machinery? 

If Yes, please describe what these were and why they were made: 

I-6  Service and Maintenance 
 Please explain the maintenance schedule of this machine.  
 How often are the following activities performed? 

 
1. Overall machine 

Clean machine 
check safety devices 

shields, lockouts, reflectors etc. 
general inspection 

batteries, tires, missing components, visual faults, fluid 
leaks, bearings, lights etc. 

2.  Power source (engine) 
check, fill/change oil and filter 
check/change/clean cooling system 

3.  Power transfer 
inspect/adjust condition of elements 

belts, chains, gears, sprockets, hydraulic hoses, pulleys, 
shafts, U-joints etc. 

check fluid levels 
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 transmission, hydraulic, gear boxes etc. 
grease/lubricate 

4.  Functional components 
repair/replace components 

hydraulic hoses, pick up teeth, sickles, shanks, nozzles 
etc. 

check/reset 
adjustments, settings etc. 

5.  Operator workplaces 
check air quality system 
 air filter, A/C system 
clean steps, windows etc. 
 

I-7 When was this machine last repaired prior to your injury? 

  Component repaired:__________________________ 

I-8 Is the machine stored under cover? 

I-9 Do you keep a service and maintenance log? 

I-10 Do you have the operators manual for this machine? 

If yes, are you familiar with it?  

I-11 What is your experience level with this machine? 

I-12 Do you use the machine for purposes other than what it is intended for? 

If Yes, explain: ____________________________ 

I-13 When operating this machine, do you wear any protective equipment? 

 If Yes, what protective equipment? (can select more than one category) 

I-14 Serial number:_________________________ 

I-15 Have you had any other accidents or near accidents pertaining to this machine? 

Accidents?  if Yes.  How many? _______ 
Near accidents? if Yes.  How many? _______ 

I-16 Machine Age 

(a) Year of manufacture:      
Source 

(b) Hours:      
Source 

   If Hour meter, is it still functional?  
If not, when did it quit working? 
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Mileage:        
 Source 

If Odometer, is it still functional? 
If not, when did it quit working? 

I-17 What do you think are the most practical changes that could have prevent 

accidents? 

 (a) Most practical changes to machine:       

 (b) Most practical changes to your actions prior to the accident:   

I-18 Do you have any other comments to make about the machinery involved? 

I-19 List of safety devices that were relevant to the accident and their compliance 

with safety standards. 

Type Status ISO ASAE SAE CAN/CSA Other comments 

        

Type: 1. ROPS, 2. Seatbelt, 3. Guard/Shield, 4. Stabilizer, 5. Handrail, 6. Rearview, 

7. Lockout, 8. Safety Switch, 9. Visibility/Lighting, 10. Inaccessible by design, 11. 

Audible warning, 12. Traction Aids, 13. Decals/Signs, 14. SMV sign, 15. Other______ 

Status: 1. Fully functional, 2. Removed, 3. Totally non-functional, 4. Partially non-

functional,  5. Other__________ 

Compliance with standards:         1. Yes, 2. No, 3. N/A

 
 
I-20 State of repair 

Out of Repair Component & comments Type of Deviation Safety Impact 

   

Type of Deviation: 1. Missing, 2. Broken/Bent, 3. Non-functional, 4. 

Modified, 5. Leaking, 6. Out of place, 7. Other, ___________ 

Impact: 1. Affects safety, 2. Affects function, 3. Affects neither safety nor 

function, 4. Affects both safety and function 
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APPENDIX B 

B.1 Data Files on disk 

 

Table B.1 Description of data files 

File name File Description 

Thesis.doc Thesis 

Telephone questionnaire.doc Telephone questionnaire for cases and 
controls 

Machinery exposure questionnaire.doc Machinery exposure questionnaire for cases 
and controls 

On-site questionnaire cases.doc On-site questionnaire for cases 

On-site questionnaire controls.doc On-site questionnaire for controls 

Data1.sys Case Data part I 

Data2.sys Case Data part II 

Cont1.sys Control Data part I 

Cont2.sys Control Data part II 

Standard.sys Standards Data for Cases and Controls 

Data entry.doc Variables, variable definitions, ranges and 
codes used for data entry 

Transfer.xls Data transfer file to merge case and control 
data 

Maintenance.xls File used to create the machinery’s 
maintenance score 

  

<On-site notes> Folder containing on-site descriptions 

On-site Id #.doc Description of the each subject’s injury 
event and/or machinery evaluation 
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APPENDIX C 

C.1 Matched Data Tables 

 

Table C.1 Continuous variables and their significance (matched). 

     

95% 
Confidence 
Interval for 

Mean    
 
Variable   N Mean

Std.
Dev.

Lower
Bound

Upper
Bound Min. Max. p-value

On farm use (yrs) Control 15 10.3 8.2 5.8 14.8 1.0 30.0 0.113 
  Case 15 5.8 6.8 2.0 9.6 0.1 24.0  
  Total 30 8.1 7.7 5.1 10.9 0.1 30.0  
          
Age of machine (yrs) Control 15 16.3 9.3 11.1 21.4 4.0 36.0 0.809 
  Case 15 15.4 10.2 9.8 21.0 0.0 37.0  
  Total 30 15.8 9.6 12.3 19.4 0.0 37.0  
          
Maintenance score (%) Control 15 71.0 18.4 60.9 81.2 37.5 100.0 0.555 
  Case 14 66.4 23.5 52.8 79.9 0.0 100.0  
  Total 29 68.8 20.7 60.9 76.7 0.0 100.0  
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Table C.2 Categorical variables and their odds ratios (matched). 

Variable category case control total 
Odds 
ratio p-value

       
wear protective equipment yes 6(40) 8(53) 14(47) 0.583 0.464 
 no 9 (60) 7(47) 16(53)   
       
purchased machine new yes 4(37) 7(47) 11(37) 0.416 0.256 
 no 11(63) 8(53) 19(63)   
       
modified machine yes 6(40) 7(47) 13(43) 0.762 0.713 
 no 9(60) 8(53) 17(57)   
       
stored under cover yes 10(67) 10(67) 26(67) 1.000 1.000 
 no 5(33) 5(33) 13(33)   
       
keep service logbook yes 1(7) 3(20) 4(13) 0.286 0.598† 
 no 14(8)93 12(80) 26(87)   
       
have operators manual yes 7(50) 11(73) 18(62) 0.364 0.196 
 no 7(50) 4(27) 11(38)   
       
had previous accident yes 0(0) 0(0) 0(0) 1.000 - 
 no 15(100) 15(100) 30(100)   
       
had near accident yes 0(0) 1(7) 1(3) - 1.000† 
 no 15(100) 14(93) 29(97)   
       
unintended purpose no 13(87) 15(100) 28(93) - 0.483† 
 yes 2(13) 0(0) 2(7)   
       
guarding standards met yes 4(44) 5(56) 9(50) 0.640 1.000† 
 no 5(56) 4(44) 9(50)   
       
safety sign standards met yes 1(12) 3(37) 4(25) 0.238 0.569† 
 no 7(88) 5(63) 12(75)   
       
other standards met yes 3(75) 1(100) 4(80) - 0.600† 
 no 1(25) 0(0) 1(20)   
       
experience (hrs) less than 20 3(20) 1(7) 4(13) - 0.004† 
 20 - 100 4(27) 0(0) 4(13)   
 100 - 200 2(13) 0(0) 2(7)   
 more than 200 6(40) 14(93) 20(67)   
† Calculated using Fisher’s Exact test. 
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APPENDIX D 

D.1 Ethics Approval  
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D.2 On-site Consent Form 

 



C.2 Data Entry 
 
C.2.1 Variable Definitions, Ranges and Codes for Cases 
 
 Case Control Study of Farm Machinery Injuries 
 Scheme for data entry   

 
On-site questionnaire: 
CASES   

    

Variable name variable definition 
variable 
format Ranges 

    
Part I Injury 
Event    
    
STUDYID # Numeric 4000 thru 6999 
DAYOWEEK day of week accident occurred Numeric 1 thru 7 
MONTHACC month accident occurred Numeric 1 thru 12 
DAYACC day accident occurred Numeric 1 thru 31 
YEARACC year accident occurred Numeric 2000 thru 2003 
INJDATE verification of injury date Numeric 1 thru 2 
MONEDITS month accident occurred Numeric 1 thru 12 
DAYEDIT day accident occurred Numeric 1 thru 31 
YEAREDIT year accident occurred Numeric 2000 thru 2003 
TIMEINJ time of injury Numeric 0 thru 1300 
AMORPM am or pm Numeric 1 thru 2 
ORTIME time category Numeric 1 thru 7 
PLACE place of injury (category) Numeric 1 thru 15, 99 
OPLACE other place of injury String  
ACTIVITY Activity performing at time injury Numeric 100, 200, 300, 400, 500, 600 
ANPROD type of animal Numeric 101 thru 108,199 
OANPROD other animal String  
ANTASK animal production task Numeric 1 thru 15 
OANTASK other animal production task String  
CROPPROD type of crop Numeric 201 thru 208 
OCRPROD other crop type String  
CROPTASK crop production task Numeric 1 thru 19 
OCRTASK other crop production task String  
FORESTRY type of forestry Numeric 301 thru 308 
OFORESTR other type of forestry String  
MAINT type of maintenance Numeric 401 thru 410 
OMAINT other type of maintenance String  
TRANS type of transportation Numeric 501 thru 504 



OTHER other task String  
SURFCOND surface condition Numeric 1 thru 8, 88, 99 
OSURFCON other surface condition String  
SURFTYPE surface type Numeric 1 thru 10, 88, 99 
OSURFTYP other surface type String  
LIGHTCON light conditions Numeric 1 thru 6, 88, 99 

CONDITON 
did work conditions contribute 
to injury Numeric 1,2,88,99 

PROTECT 
using any protective 
equipment? Numeric 1,2,88,99 

I81 ear muffs/plugs Numeric 0,1 
I82 safety goggles Numeric 0,1 
I83 heavy gloves Numeric 0,1 
I84 heavy apron Numeric 0,1 
I85 welding mask Numeric 0,1 
I86 dust mask/respirator (particles) Numeric 0,1 
I87 respirator (cartridge) Numeric 0,1 
I88 chemical resistant gloves Numeric 0,1 
I89 chemical resistant apron Numeric 0,1 
I810 chemical goggles Numeric 0,1 
I811 chemical resistant overalls Numeric 0,1 
I812 helmet (ATV, motorcycle) Numeric 0,1 
I813 safety work boots Numeric 0,1 
I814 spray hood, suit or mask Numeric 0,1 
I815 snug fitting clothes Numeric 0,1 
I816 safety (seat) belt Numeric 0,1 
I817 other protective equipment Numeric 0,1 
OI817 other protective equipment String  
I818 other protective equipment Numeric 0,1 
OI818 other protective equipment String  
I899 refused question I-8 Numeric 0,1 
WORKING working at time of injury Numeric 1,2,88,99 
PAIDWORK was it paid work Numeric 1,2,88,99 
HOURDAY # hours of farm work that day Numeric 0 thru 24, 88, 99 

HOURDAY2 
# hours of non-farm work that 
day Numeric 0 thru 24, 88, 99 

HOUR2DAY 
# hours of farm work in prev. 48 
hrs Numeric 0 thru 48, 88, 99 

HOURSNON 
# hours of non-farm work in 
prev. 48 hrs Numeric 0 thru 48, 88, 99 

FAICCODE ASAE FAIC code Numeric 1 thru 11, 99 
    
Part II Machinery Characteristics   
    



TYPEMACH type of machine String  
MAKE  String  
MODEL  String  
MANUFACT manufacturer Numeric 1 thru 4, 88, 99 
OMANUFAC other manufacturer String  

ONFARMUS 
length of time the machine was 
used  Numeric 0 thru 99 

PURCHASE purchased new or not Numeric 1,2,88,99 
PURCHHOW how machine was purchased Numeric 1 thru 4, 88, 99 
OPURCH other method of purchasing String  
MODPRIOR modifications prior to injury Numeric 1,2,88,99 
MODWHAT explanation String  
MODSINCE modifications after the injury Numeric 1,2,88,99 
MODWHY explanation String  
****    
LOGBOOK maintenance log Numeric 1,2,99 
OPMAN operators manual Numeric 1,2,88,99 
FAMILIAR familiar with operators manual Numeric 1,2,99 
EXPERIEN experience level Numeric 1 thru 4, 88, 99 

MACHUSE 
use of machine on the day of 
injury Numeric 0 thru 24,88,99 

SERIALNO  String  
YEAROFMA year of manufacture Numeric 1900 thru 2003 
SOURCEAG source Numeric 1 thru 4 
OAGE other source of age String  
HOURSMAC hours on machine Numeric  
SOURCEHO source Numeric 1 thru 4 

OHOURS 
other source of hours on 
machine String  

HOURMETE functional hourmeter Numeric 1,2 
METERD day hourmeter quit working Numeric 0 thru 31 
METERM month hourmeter quit working Numeric 0 thru 12 
METERY year hourmeter quit working Numeric 1900 thru 2003 
MILEAGE  Numeric  
MIORKM miles or kilometers Numeric 1,2 
SOURCEMI source Numeric 1 thru 4 
OMILEAGE other source of mileage String  
ODOMETER functional odometer Numeric 1,2 
ODOD day odometer quit working Numeric 0 thru 31 
ODOM month odometer quit working Numeric 0 thru 12 
ODOY year odometer quit working Numeric 1900 thru 2003 

CHANGEM 
changes to machine that could 
have prevented injury String  

CHANGEA changes to actions that could String  



have prevented injury 

ACCIDENT 
any other accidents with this 
machine Numeric 1,2 

NUMBACC number of other accidents Numeric  

NEARACC 
any other near accidents with 
this machine Numeric 1,2 

MUMNEAR number of other near accidents Numeric  
COMMENTS  String  
    
    
Module 2: 
DATA2    
    
STUDYID # Numeric 5000 thru 9999 
    
Maintenance    
    
M1A clean machine Numeric 1 thru 7 
M1B check safety devices Numeric 1 thru 7 
M1C general inspection Numeric 1 thru 7 
M2A change oil Numeric 1 thru 7 
M2B change cooling system Numeric 1 thru 7 
M3A adjust condition of elements Numeric 1 thru 7 
M3B check fluid levels Numeric 1 thru 7 
M3C lubricate Numeric 1 thru 7 
M4A repair/replace components Numeric 1 thru 7 
M4B check/ set settings Numeric 1 thru 7 
M5A check air quality system Numeric 1 thru 7 
M5B steps/ windows Numeric 1 thru 7 
    
SERVICED within 24h prior to injury Numeric 1,2,88,99 
PREVSD last service day Numeric 0 thru 31 
PREVSM last service month Numeric 0 thru 12 
PREVSY last service year Numeric 1900 thru 2003 
REPAIRED last repaired day Numeric 0 thru 31, 88, 99 
REPAIREM last repaired month Numeric 0 thru 12 
REPAIREY last repaired year Numeric 1900 thru 2003 
REPAIRC component repaired last String  

COMPREP 
was component involved ever 
repaired Numeric 1,2,3,88,99 

COMPEXPL 
explanation of repairing 
component String  

STORED stored under cover Numeric 1,2,99 
    



Safety 
Standards    
    
TYPE1 Type of safety device Numeric 1 thru 15 
STATUS1 status of safety device Numeric 1 thru 5 
STND1 Standard Organization Numeric 1 thru 5 
S1 Standard Number Numeric 1,2,3 
SC1 compliance with standard Numeric 1,2,3 
COMMENT1  String  
TYPE2 Type of safety device Numeric 1 thru 15 
STATUS2 status of safety device Numeric 1 thru 5 
STND2 Standard Organization Numeric 1 thru 5 
S2 Standard Number Numeric 1,2,3 
SC2 compliance with standard Numeric 1,2,3 
COMMENT2  String  
TYPE3 Type of safety device Numeric 1 thru 15 
STATUS3 status of safety device Numeric 1 thru 5 
STND3 Standard Organization Numeric 1 thru 5 
S3 Standard Number Numeric 1,2,3 
SC3 compliance with standard Numeric 1,2,3 
COMMENT3  String  
TYPE4 Type of safety device Numeric 1 thru 15 
STATUS4 status of safety device Numeric 1 thru 5 
STND4 Standard Organization Numeric 1 thru 5 
S4 Standard Number Numeric 1,2,3 
SC4 compliance with standard Numeric 1,2,3 
COMMENT4  String  
TYPE5 Type of safety device Numeric 1 thru 15 
STATUS5 status of safety device Numeric 1 thru 5 
STND5 Standard Organization Numeric 1 thru 5 
S5 Standard Number Numeric 1,2,3 
SC5 compliance with standard Numeric 1,2,3 
COMMENT5  String  
etc.    
compon1 out of repair component String  
dev1 type of deviation Numeric 1 thru 7 
impact1 safety impact Numeric 1 thru 4 
compon2 out of repair component String  
dev2 type of deviation Numeric 1 thru 7 
impact2 safety impact Numeric 1 thru 4 
compon3 out of repair component String  
dev3 type of deviation Numeric 1 thru 7 
impact3 safety impact Numeric 1 thru 4 



compon4 out of repair component String  
dev4 type of deviation Numeric 1 thru 7 
impact4 safety impact Numeric 1 thru 4 
compon5 out of repair component String  
dev5 type of deviation Numeric 1 thru 7 
impact5 safety impact Numeric 1 thru 4 
etc.    
 
Codes  
On-site questionnaire: CASES 
  
Variable name Code 
  
Part I Injury Event  
  
DAYOWEEK 1 Sunday 
 2 Monday 
 3 Tuesday 
 4 Wednesday 
 5 Thursday 
 6 Friday 
 7 Saturday 
  
months 1-Jan 
MONTHACC 2-Feb 
MONEDITS 3-Mar 
 4-Apr 
METERM 5-May 
ODOM 6-Jun 
 7-Jul 
PREVSM * 8-Aug 
REPAIREM * 9-Sep 
 10-Oct 
 11-Nov 
 12-Dec 
* module 2  
  
  
INJDATE 1 yes 
 2 no 
  
AMORPM 1_am 
 2_pm 



  
ORTIME 1 8 am to 10 am 
 2 10 am to noon 
 3 noon to 2 pm 
 4 2 pm to 4 pm 
 5 4 pm to 6 pm 
 6 6 pm to 8 pm 
 7 8 pm to 8 am 
  
PLACE  1 field under crop 
  2 field in pasture 
  3 wasteland/uncropped area (bush, ravine, etc.) 
  4 road or highway 
  5 farm yard (with a residence) 
  6 farm yard (without a residence) 
  7 corral or outdoor livestock pen 
  8 barn 
  9 machinery shop/shed 
 10 granary 
 11 silo 
 12 farm driveway 
 13 man-made water source 
 14 natural water source (slough, river, lake) 
 15 other 
 99 refused 
  
ACTIVITY 100 animal production 
 200 crop production 
 300 forestry 
 400 farm maintenance of buildings 
 500 transport 
 600 other tasks 
  
ANPROD 101 cattle 
 102 sheep 
 103 swine 
 104 poultry for meat 
 105 poultry for eggs 
 106 horse 
 107 exotic animals 
 108 bees 
 199 other animals 
  



ANTASK  1 herding 
  2 branding 
  3 tagging 
  4 feeding/watering 
  5 shoeing 
  6 roping 
  7 loading/unloading 
  8 milking 
  9 inspecting 
 10 calving 
 11 vaccinating 
 12 other veterinary activity 
 13 egg collecting 
 14 mixing/grinding feed 
 15 other tasks 
  
CROPPROD 201 grain 
 202 oilseeds 
 203 pulse crops 
 204 fruit/vegetable 
 205 hay/fodder 
 206 greenhouse 
 207 trees 
 208 other crops 
  
CROPTASK  1 cultivating/tilling 
  2 fertilizing 
  3 applying pesticide, aerial 
  4 applying pesticide, ground 
  5 applying pesticide, other 
  6 seeding/planting 
  7 irrigating 
  8 pruning 
  9 burning off 
 10 harvesting/picking/cutting 
 11 augering/elevating 
 12 cleaning/grading 
 13 storing 
 14 haymaking 
 15 manual loading/unloading 
 16 mechanical loading/unloading 
 17 transporting 
 18 inspecting 



 19 other tasks 
  
FORESTRY 301 felling/clearing 
 302 trimming 
 303 butting 
 304 snigging 
 305 loading 
 306 transporting 
 307 milling 
 308 other tasks 
  
MAINT 401 building maintenance 
 402 maintenance of non-building structures 
 403 machinery maintenance 
 404 vehicle maintenance 
 405 earth moving/bulldozing 
 406 fencing 
 407 burning 
 408 inspecting 
 409 road maintenance 
 410 other maintenance 
  
TRANS 501 transport of machinery 
 502 transport of farm supplies 
 503 transport of farm workers 
 504 transport of materials and supplies for farm workers 
  
SURFCOND  1 dry 
  2 icy 
  3 muddy 
  4 oily or greasy 
  5 snow covered 
  6 straw, hay, sawdust 
  7 wet 
  8 other 
 88 can't recall 
 99 refused 
  
SURFTYPE  1 asphalt 
  2 gravel 
  3 concrete 
  4 floor covering 
  5 metal 



  6 soil (fallow) 
  7 cropped land 
  8 wood 
  9 grass 
 10 other 
 88 can't recall 
 99 refused 
  
LIGHTCON  1 artificial light, good 
  2 artificial light, poor 
  3 daylight 
  4 dark 
  5 dawn or dusk 
  6 reduced due to dust, fog, snow, or rain 
 88 can't recall 
 99 refused 
  
CONDITON  1 yes 
  2 no 
 88 does not recall 
 99 refused 
  
PROTECT  1 yes 
  2 no 
 88 does not recall 
 99 refused 
  
I-8: 1 = yes  
I81 Ear muffs/plugs 
I82 Safety goggles 
I83 Heavy gloves 
I84 Heavy apron 
I85 Welding mask 
I86 Dust mask/respirator (particles) 
I87 Respirator (cartridge) 
I88 Chemical resistant gloves 
I89 Chemical resistant apron 
I810 Chemical goggles 
I811 Chemical resistant overalls 
I812 Helmet (ATV, motorcycle) 
I813 Safety work boots 
I814 Spray hood 
I815 Snug fitting clothes 



I816 Safety belt 
I817 Other 
I818 Other 
I899 Refused 
  
WORKING  1 yes 
  2 no 
 88 does not recall 
 99 refused 
  
PAIDWORK  1 paid 
  2 unpaid 
 88 does not recall 
 99 refused 
  
  
  
Part II Machinery Characteristics 
  
  
MANUFACT  1 same manufacturer as make 
  2 farmer 
  3 fabrication shop 
  4 other 
 88 does not recall 
 99 refused 
  
PURCHASE  1 yes 
  2 no 
 88 does not recall 
 99 refused 
  
PURCHHOW  1 privately 
  2 machinery dealer 
  3 manufactured on your farm 
  4 other 
 88 does not recall 
 99 refused 
  
MODPRIOR  1 yes 
  2 no 
 88 does not recall 
 99 refused 



  
MODSINCE  1 yes 
  2 no 
 88 does not recall 
 99 refused 
****  
LOGBOOK  1 yes 
  2 no 
 99 refused 
  
OPMAN  1 yes 
  2 no 
 88 does not recall 
 99 refused 
  
FAMILIAR  1 yes 
  2 no 
 99 refused 
  
EXPERIEN  1 <20 hours 
  2 20 to 100 hours 
  3 100 to 200 hours 
  4 >200 hours 
 88 does not recall 
 99 refused 
  
SOURCEAG 1 serial plate 
 2 operator estimate 
 3 other 
 4 unknown 
  
SOURCEHO 1 hour meter 
 2 operator estimate 
 3 other 
 4 unknown 
  
HOURMETE 1 yes 
 2 no 
  
METERM see months 
  
MIORKM 1 miles 
 2 kilometers 



  
SOURCEMI 1 odometer 
 2 operator estimate 
 3 other 
 4 unknown 
  
ODOMETER 1 yes 
 2 no 
  
ODOM see months 
  
ACCIDENT 1 no 
 2 yes 
  
NEARACC 1 no 
 2 yes 
  
Module: DATA2  
  
Maintenance 1 daily 
 2 weekly 
M1A 3 monthly 
M1B 4 yearly 
M1C 5 never 
M2A 6 not applicable 
M2B  
M3A  
M3B  
M3C  
M4A  
M4B  
M5A  
M5B  
  
  
SERVICED  1 yes 
  2 no 
 88 does not recall 
 99 refused 
  
PREVSM see months 
  
REPAIREM see months 



  
COMPREP  1 yes 
  2 no 
  3 not applicable 
 88 does not recall 
 99 refused 
  
STORED  1 yes 
  2 no 
 99 refused 
  
  
Safety Standards  
  
Type  1 rops 
  2 seatbelt 
  3 guard/shield 
  4 stabilizer 
  5 handrail 
  6 rearview 
  7 lockout 
  8 safety switch 
  9 visibility/lighting 
 10 inaccessible by design 
 11 audible warning 
 12 traction aids 
 13 decals/signs 
 14 SMV sign 
 15 other 
  
Status 1 fully functional 
 2 removed 
 3 totally non-functional 
 4 partially non-functional 
 5 modified 
 6 other 
  
STND 1 iso 
 2 asae 
 3 sae 
 4 can/csa 
 5 other 
  



SC (compliance) 1 yes 
 2 no 
 3 not applicable 
  
DEV 1 missing 
 2 broken/bent 
 3 non-functional 
 4 modified 
 5 leaking 
 6 out of place 
 7 other 
  
IMPACT 1 affects safety 
 2 affects function 
 3 affects neither safety nor function 
 4 affects both safety and function 
 
 
 
C.2.2 Variable Definitions, Ranges and Codes for Controls 
 
 Case Control Study of Farm Machinery Injuries 
 Scheme for data entry   
 On-site questionnaire: CONTROLS   
    
Variable name variable definition variable format Ranges
    
Module 1: CONT1   
    
STUDYID # Numeric 7000 thru 99
MACHINE type of machine String  
MAKE  String  
MODEL  String  
MANUFACT manufacturer Numeric 1 thru 4, 88, 
OMANUFAC other manufacturer String  
HOWLONG length of time the machine was owned Numeric 0 thru 99 
PURCHASE purchased new or not Numeric 1,2,88,99 
PURCHHOW how machine was purchased Numeric 1 thru 4, 88, 
OPURCH other method of purchasing String  
MODIFIED any modifications Numeric 1,2,88,99 
MODWHAT explanation String  
REPAIRED last repaired day Numeric 0 thru 31, 88
REPAIRM last repaired month Numeric 0 thru 12 



REPAIRY last repaired year Numeric 1900 thru 20
COMPONEN component repaired last String  
COVER stored under cover Numeric 1,2,3,88,99 
LOGBOOK maintenance log Numeric 1,2,99 
OPMAN operators manual Numeric 1,2,88,99 
FAMILIAR familiar with operators manual Numeric 1,2,99 
EXPERIEN experience level Numeric 1 thru 4, 88, 
INTENDED use for purposes not intended Numeric 1,2,88,99 
PROTECTE using any protective equipment? Numeric 1,2,88,99 
I101 ear muffs/plugs Numeric 0,1 
I102 safety goggles Numeric 0,1 
I103 heavy gloves Numeric 0,1 
I104 heavy apron Numeric 0,1 
I105 welding mask Numeric 0,1 
I106 dust mask/respirator (particles) Numeric 0,1 
I107 respirator (cartridge) Numeric 0,1 
I108 chemical resistant gloves Numeric 0,1 
I109 chemical resistant apron Numeric 0,1 
I1010 chemical goggles Numeric 0,1 
I1011 chemical resistant overalls Numeric 0,1 
I1012 helmet (ATV, motorcycle) Numeric 0,1 
I1013 safety work boots Numeric 0,1 
I1014 spray hood, suit or mask Numeric 0,1 
I1015 snug fitting clothes Numeric 0,1 
I1016 safety (seat) belt Numeric 0,1 
I1017 other protective equipment Numeric 0,1 
OI1017 other protective equipment String  
I1018 other protective equipment Numeric 0,1 
OI1018 other protective equipment String  
I1099 refused question I-8 Numeric 0,1 
SERIALNO  String  
YEAROFMA year of manufacture Numeric 1900 thru 20
SOURCEYE source Numeric 1 thru 4 
OSOURCEY other source of age String  
HOURSMAC hours on machine Numeric  
SOURCEHO source Numeric 1 thru 4 
OSOURCEH other source of hours on machine String  
HOURMETE functional hourmeter Numeric 1,2 
HOURMETD day hourmeter quit working Numeric 0 thru 31 
HOURMETM month hourmeter quit working Numeric 0 thru 12 
HOURMETY year hourmeter quit working Numeric 1900 thru 20
MILEAGE  Numeric  
MIORKM miles or kilometers Numeric 1,2 



SOURCEMI source Numeric 1 thru 4 
OSOURCEM other source of mileage String  
ODOMETER functional odometer Numeric 1,2 
ODOD day odometer quit working Numeric 0 thru 31 
ODOM month odometer quit working Numeric 0 thru 12 
ODOY year odometer quit working Numeric 1900 thru 20
ACCIDENT any accidents with this machine Numeric 1,2 
NOACC number of accidents Numeric  
NEARACC any near accidents with this machine Numeric 1,2 
NONEAR number of near accidents Numeric  
CHANGEM changes to machine that could have prevented injury String  
CHANGEAC changes to actions that could have prevented injury String  
COMMENTS    
    
    
Module 2: CONT2   
    
Safety Standards   
    
    
STUDYID # Numeric 7000 thru 99
TYPE1 Type of safety device Numeric 1 thru 15 
STATUS1 status of safety device Numeric 1 thru 5 
STND1 Standard Organization Numeric 1 thru 5 
S1 Standard Number String  
SC1 compliance with standard Numeric 1,2,3 
COMMENT1  String  
TYPE2 Type of safety device Numeric 1 thru 15 
STATUS2 status of safety device Numeric 1 thru 5 
STND2 Standard Organization Numeric 1 thru 5 
S2 Standard Number String 1,2,3 
SC2 compliance with standard Numeric 1,2,3 
COMMENT2  String  
TYPE3 Type of safety device Numeric 1 thru 15 
STATUS3 status of safety device Numeric 1 thru 5 
STND3 Standard Organization Numeric 1 thru 5 
S3 Standard Number String 1,2,3 
SC3 compliance with standard Numeric 1,2,3 
COMMENT3  String  
TYPE4 Type of safety device Numeric 1 thru 15 
STATUS4 status of safety device Numeric 1 thru 5 
STND4 Standard Organization Numeric 1 thru 5 
S4 Standard Number String 1,2,3 



SC4 compliance with standard Numeric 1,2,3 
COMMENT4  String  
TYPE5 Type of safety device Numeric 1 thru 15 
STATUS5 status of safety device Numeric 1 thru 5 
STND5 Standard Organization Numeric 1 thru 5 
S5 Standard Number String 1,2,3 
SC5 compliance with standard Numeric 1,2,3 
COMMENT5  String  
etc.    
    
COMP1 out of repair component String  
DEV1 type of deviation Numeric 1 thru 7 
IMPACT1 safety impact Numeric 1 thru 4 
COMP2 out of repair component String  
DEV2 type of deviation Numeric 1 thru 7 
IMPACT2 safety impact Numeric 1 thru 4 
COMP3 out of repair component String  
DEV3 type of deviation Numeric 1 thru 7 
IMPACT3 safety impact Numeric 1 thru 4 
COMP4 out of repair component String  
DEV4 type of deviation Numeric 1 thru 7 
IMPACT4 safety impact Numeric 1 thru 4 
COMP5 out of repair component String  
DEV5 type of deviation Numeric 1 thru 7 
IMPACT5 safety impact Numeric 1 thru 4 
etc.    
    
Maintenance    
    
M1A clean machine Numeric 1 thru 7 
M1B check safety devices Numeric 1 thru 7 
M1C general inspection Numeric 1 thru 7 
M2A change oil Numeric 1 thru 7 
M2B change cooling system Numeric 1 thru 7 
M3A adjust condition of elements Numeric 1 thru 7 
M3B check fluid levels Numeric 1 thru 7 
M3C lubricate Numeric 1 thru 7 
M4A repair/replace components Numeric 1 thru 7 
M4B check/ set settings Numeric 1 thru 7 
M5A check air quality system Numeric 1 thru 7 
M5B steps/ windows Numeric 1 thru 7 
 
Codes  



On-site questionnaire: CONTROLS 
  
Variable name Code 
  
Module 1  
  
Machinery Characteristics 
  
  
MANUFACT  1 same manufacturer as make 
  2 farmer 
  3 fabrication shop 
  4 other 
 88 does not recall 
 99 refused 
  
PURCHASE  1 yes 
  2 no 
 88 does not recall 
 99 refused 
  
PURCHHOW  1 privately 
  2 machinery dealer 
  3 manufactured on your farm 
  4 other 
 88 does not recall 
 99 refused 
  
MODIFIED  1 yes 
  2 no 
 88 does not recall 
 99 refused 
  
REPAIRM 1-Jan 
 2-Feb 
 3-Mar 
 4-Apr 
 5-May 
 6-Jun 
 7-Jul 
 8-Aug 
 9-Sep 
 10-Oct 



 11-Nov 
 12-Dec 
  
COVER  1 yes 
  2 no 
 88 does not recall 
 99 refused 
  
LOGBOOK  1 yes 
  2 no 
 99 refused 
  
OPMAN  1 yes 
  2 no 
 88 does not recall 
 99 refused 
  
FAMILIAR  1 yes 
  2 no 
 99 refused 
  
EXPERIEN  1 <20 hours 
  2 20 to 100 hours 
  3 100 to 200 hours 
  4 >200 hours 
 88 does not recall 
 99 refused 
  
INTENDED  1 no 
  2 yes 
 88 does not recall 
 99 refused 
  
PROTECTE  1 yes 
  2 no 
 88 does not recall 
 99 refused 
  
I-10: 1 = yes  
I101 Ear muffs/plugs 
I102 Safety goggles 
I103 Heavy gloves 
I104 Heavy apron 



I105 Welding mask 
I106 Dust mask/respirator (particles) 
I107 Respirator (cartridge) 
I108 Chemical resistant gloves 
I109 Chemical resistant apron 
I1010 Chemical goggles 
I1011 Chemical resistant overalls 
I1012 Helmet (ATV, motorcycle) 
I1013 Safety work boots 
I1014 Spray hood 
I1015 Snug fitting clothes 
I1016 Safety belt 
I1017 Other 
I1018 Other 
I1099 Refused 
  
SOURCEYE 1 serial plate 
 2 operator estimate 
 3 other 
 4 unknown 
  
SOURCEHO 1 hour meter 
 2 operator estimate 
 3 other 
 4 unknown 
  
HOURMETE 1 yes 
 2 no 
  
METERM see months 
  
MIORKM 1 miles 
 2 kilometers 
  
SOURCEMI 1 odometer 
 2 operator estimate 
 3 other 
 4 unknown 
  
ODOMETER 1 yes 
 2 no 
  
ODOM see months 



  
ACCIDENT 1 no 
 2 yes 
  
NEARACC 1 no 
 2 yes 
  
Module: DATA2  
  
Safety Standards  
  
Type  1 rops 
  2 seatbelt 
  3 guard/shield 
  4 stabilizer 
  5 handrail 
  6 rearview 
  7 lockout 
  8 safety switch 
  9 visibility/lighting 
 10 inaccessible by design 
 11 audible warning 
 12 traction aids 
 13 decals/signs 
 14 SMV sign 
 15 other 
  
Status 1 fully functional 
 2 removed 
 3 totally non-functional 
 4 partially non-functional 
 5 modified 
 6 other 
  
STND 1 iso 
 2 asae 
 3 sae 
 4 can/csa 
 5 other 
  
SC (compliance) 1 yes 
 2 no 
 3 not applicable 



  
DEV 1 missing 
 2 broken/bent 
 3 non-functional 
 4 modified 
 5 leaking 
 6 out of place 
 7 other 
  
IMPACT 1 affects safety 
 2 affects function 
 3 affects neither safety nor function
 4 affects both safety and function 
  
Maintenance 1 daily 
 2 weekly 
M1A 3 monthly 
M1B 4 yearly 
M1C 5 never 
M2A 6 not applicable 
M2B  
M3A  
M3B  
M3C  
M4A  
M4B  
M5A  
M5B  
 



C.2.3 Standards Module Data Entry Information 
 
 Case Control Study of Farm Machinery Injuries 
 Scheme for data entry   
 Module: Standard   
    
Variable name variable definition variable format Ranges 
    
STUDYID # numeric 4000 thru 
GUARD were guarding standards met numeric 1,2,3 
GUARDEX explanation string  
SAFETY were safety sign standards met numeric 1,2,3 
SAFETYEX explanation string  
OTHER were other standards met numeric 1,2,3 
OTHEREX explanation string  
OTHER2 were other standards met numeric 1,2,3 
OTHEREX2 explanation string  
OTHER3 were other standards met numeric 1,2,3 
OTHEREX3 explanation string  
IFNO If no, if standards were met, would injury have occurred numeric 1,2,3 
IFNOEX explanation string  
    
controls only    
CONTROL controls only: could similar injury occur numeric 1,2,3 
CONTRLEX explanation string  
    
cases only    
MAINREAS main reason for injury string  
VICTIM was victim a factor numeric 1,2,3 
VICTIMEX explanation string  
MACHINE was machine a factor numeric 1,2,3 
MACHINEX explanation string  
ENVIRO was environment a factor numeric 1,2,3 
ENVIROEX explanation string  
OTHFAC were there other factors numeric 1,2,3 
OTHFACEX explanation string  
MAINT was machinery maintenance a factor numeric 1,2,3 
MAINTEX explanation string  
DESIGN was machinery design a factor numeric 1,2,3 
DESIGNEX explanation string  
OPERAT was machinery operation a factor numeric 1,2,3 
OPERATEX explanation string  
    



 
 
 
    
Codes    

1 yes   
2 no   
3 not applicable   

 

 



 
 
 
 
 

APPENDIX B 
 
Machinery Exposure Questionnaire (Cases and Controls) 
 
Study ID number 
 
1. Which of the following types of farm machines did YOU OPERATE on the 

farm during the last year?  
 

 
Farm Machines 

 
....... 1. Tractor 
....... 2. Power Take Off (PTO) 
....... 3. Tillage 
....... 4. Seeder 
....... 5. Sprayer 
....... 6. Fertilizer Applicator 
....... 7. Manure Spreader 
....... 8. Grain Auger 
....... 9. Grain Vacuum 
....... 10. Hay Baler 
....... 11. Other Hay Equipment 
....... 12. Combine 
....... 13. Other harvester 
....... 14. Swather 
....... 15. Post hole auger 
....... 16. Post hole pounder 
....... 17. Feed grinder/ mixer, mobile 
....... 18. Feed grinder/ mixer, stationary 
....... 19. Grain Truck 
....... 20. Hay wagon 
....... 21. Farm Wagon 
....... 22. Dairy equipment 
....... 23. Other mobile equipment 
....... 24. Grain Cleaner 
....... 25. Grain Dryer 
....... 26. Aeration fans 
....... 27. Fixed shop equipment 
....... 28. Other (specify):                         

 

 
 99



 
 100

2. Please answer the following questions about each of the tractors that YOU 
OPERATE on your (the) farm. Circle the appropriate response. 

 
 Tractor 1 Tractor 2 
 
2.a  What is the year of manufacture? 19            19           
 
2.b  Was this tractor purchased new or 

used? 
1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

 
2.c Approximately how many horsepower 

does this tractor have? 
                  hp 
8. Don’t know 

                  hp 
8. Don’t know 

 
2.d  Is this tractor 2 wheel drive or 4 wheel 

drive? 
2 wheel drive 
4 wheel drive 

2 wheel drive 
4 wheel drive 

 
2.e Is the tractor equipped with a Rollover 

Protection Structure (ROPS), such as a 
rollbar or reinforced cab? 

1. Yes 
2. No 
8. Don’t know 

1. Yes 
2. No 
8. Don’t know 

 
2.f Does the tractor have power take-off? 
 

1. Yes 
2. No 
8. Don’t know 

1. Yes 
2. No 
8. Don’t know 

 
2.g [If yes] does the PTO currently have a 

protective master shield installed? 
1. Yes 
2. No 
8. Don’t know 

1. Yes 
2. No 
8. Don’t know 

 
2.h During the last year, approximately 

how many hours  did you operate the 
tractor? 

                hours 
8. Don’t know 

                hours 
8. Don’t know 

 
2.i In the  month of __________, how 

many hours did you operate the 
tractor? 

                hours 
8. Don’t know 

                hours 
8. Don’t know 

 
2.j During the last year, approximately 

how many hours did you spend doing 
routine maintenance and planned 
repairs on this machine? 

 
               hours 
8. Don’t know 

 
               hours 
8. Don’t know 

 
2.k During the last year, approximately 

how many hours did you spend doing 
unexpected repairs to this machine? 

 
                 hours 
8. Don’t know 

 
                 hours 
8. Don’t know 

 
2.l When was the last major maintenance 

check of this machine? 
                            
(DD/MM/YY) 
8. Don’t know 

                            
(DD/MM/YY) 
8. Don’t know 

 
2.m How many months/years of experience 

do you have operating this machine? 
              months 
              years 

              months 
              years 

 



 
3.  Please answer the following questions about each of the combines that YOU 

OPERATE on your (the) farm. Circle the appropriate response. 
 

  
 
 Combine 1 Combine 2 
 
3.a  What is the year of manufacture? 19           19           
 
3.b Type of machine?  1. self-propelled 

2. PTO driven 
3. Other 

1. self-propelled 
2.  PTO driven 
3. Other 

 
3.e If PTO drive, is there a guard over the 

shaft of the PTO? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
3.d Was this machine purchased new or 

used? 
      

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

 
3.e Does this machine have all guards and 

shields in place? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
3.f During the last year, approximately 

how many hours did you spend doing 
routine maintenance and planned 
repairs on this machine? 

 
 
                 hours 
8. Don’t know 

 
 
                 hours 
8. Don’t know 

 
3.g During the last year, approximately 

how many hours did you spend doing 
unexpected repairs to this machine? 

 
                 hours 
8. Don’t know 

 
                 hours 
8. Don’t know 

 
3.h When was the last major maintenance 

check of this machine? 
                          
  (DD/MM/YY) 
8. Don’t know 

                          
  (DD/MM/YY) 
8. Don’t know 

 
3.i During the last year, approximately 

how many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
3.j In the month of__________, how 

many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
3.k How many years/months experience do 

you have operating this machine? 
              months 
              years 

              months 
              years 
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4. Please answer the following questions about each of the swathers that YOU 
OPERATE on your (the) farm. Circle the appropriate response. 

 
  

 
 Swather 1 Swather 2 
 
4.a What is the year of manufacture? 19           19           
 
4.b Type of machine? 1. self-propelled 

2. PTO driven 
3. Other 

1. self-propelled 
2. PTO driven 
3. Other 

 
4.c If PTO drive, is there a guard over the 

shaft of the PTO? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
4.d Was this machine purchased new or 

used? 
      

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

 
4.e Does this machine have all guards and 

shields in place? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
4.f During the last year, approximately 

how many hours did you spend doing 
routine maintenance and planned 
repairs on this machine? 

 
 
                 hours 
8. Don’t know 

 
 
                 hours 
8. Don’t know 

 
4.g During the last year, approximately 

how many hours did you spend doing 
unexpected repairs to this machine? 

 
                 hours 
8. Don’t know 

 
                 hours 
8. Don’t know 

 
4.h When was the last major maintenance 

check of this machine? 
                          
  (DD/MM/YY) 
8. Don’t know 

                          
  (DD/MM/YY) 
8. Don’t know 

 
4.i During the last year, approximately 

how many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
4.j In the month of__________, how 

many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
4.k How many years/months experience do 

you have operating this machine? 
              months 
              years 

              months 
              years 
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5. Please answer the following questions about each of the trucks GREATER 
THAN 1 TON, that YOU OPERATE on your (the) farm. Circle the appropriate 
response. 

 
  

 
 Truck 1 Truck 2 
 
5.a What is the year of manufacture? 19           19           
 
5.b What type of truck? 1. Single axle 

2. Tandem axle 
3. Tractor-trailer

1. Single axle 
2. Tandem axle 
3. Tractor-trailer

 
5.c Was this machine purchased new or 

used? 
      

1  New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

1  New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

 
5.d Does this truck have a hoist? 1.Yes 

2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
5.e During the last year, approximately 

how many hours did you spend doing 
routine maintenance and planned 
repairs on this machine? 

 
 
                 hours 
8. Don’t know 

 
 
                 hours 
8. Don’t know 

 
5.f During the last year, approximately 

how many hours did you spend doing 
unexpected repairs to this machine? 

 
                 hours 
8. Don’t know 

 
                 hours 
8. Don’t know 

 
5.g When was the last major maintenance 

check of this machine? 
                          
  (DD/MM/YY) 
8. Don’t know 

                          
  (DD/MM/YY) 
8. Don’t know 

 
5.h During the last year, approximately 

how many miles did you drive this 
truck? 

                Miles 
8. Don’t know 

                Miles 
8. Don’t know 

 
5.i In the month of______________, how 

many miles did you drive this truck? 
                Miles 
8. Don’t know 

                Miles 
8. Don’t know 

 
5.j How many years/months experience do 

you have operating this machine? 
              months 
              years 

              months 
              years 
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6. Please answer the following questions about each of the grain augers that YOU 
OPERATE on your (the) farm. Circle the appropriate response. 

  
 
 Grain Auger 1 Grain Auger 2 
 
6.a What is the year of manufacture? 19           19           
 
6.b Type of machine?  1. self-propelled 

2. PTO driven 
3. Other 

1. self-propelled 
2. PTO driven 
3. Other 

 
6.c If PTO drive, is there a guard over the 

shaft of the PTO? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
6.d Was this machine purchased new or 

used? 
      

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

 
6.e Does this machine have all guards and 

shields in place? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
6.f During the last year, approximately 

how many hours did you spend doing 
routine maintenance and planned 
repairs on this machine? 

 
 
                 hours 
8. Don’t know 

 
 
                 hours 
8. Don’t know 

 
6.g During the last year, approximately 

how many hours did you spend doing 
unexpected repairs to this machine? 

 
                 hours 
8. Don’t know 

 
                 hours 
8. Don’t know 

 
6.h When was the last major maintenance 

check of this machine? 
                          
  (DD/MM/YY) 
8. Don’t know 

                          
  (DD/MM/YY) 
8. Don’t know 

 
6.i During the last year, approximately 

how many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
6.j In the month of __________, how 

many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
6.k How many years/months experience do 

you have operating this machine? 
              months 
              years 

              months 
              years 
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7. Please answer the following questions about each of the tillage implements that YOU 
OPERATE on your (the) farm. Circle the appropriate response. 

 
 

 
 Tillage 1 

Specify type 
                          

Tillage 2 
Specify type 

                           
 
7.a What is the year of manufacture? 19           19           
 
7.b Type of machine?  1. self-propelled

2. PTO driven 
3. Other 

1. self-propelled 
2. PTO driven 
3. Other 

 
7.c If PTO drive, is there a guard over the 

shaft of the PTO? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
7.d Was this machine purchased new or 

used? 
      

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

 
7.e Does this machine have all guards and 

shields in place? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
7.f During the last year, approximately 

how many hours did you spend doing 
routine maintenance and planned 
repairs on this machine? 

 
 
                 hours
8. Don’t know 

 
 
                 hours 
8. Don’t know 

 
7.g During the last year, approximately 

how many hours did you spend doing 
unexpected repairs to this machine? 

 
                 hours
8. Don’t know 

 
                 hours 
8. Don’t know 

 
7.h When was the last major maintenance 

check of this machine? 
                          
  (DD/MM/YY) 
8. Don’t know 

                           
 (DD/MM/YY) 
8. Don’t know 

 
7.i During the last year, approximately 

how many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
7.j In the month of ___________, how 

many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
7.k How many years/months experience 

do you have operating this machine? 
              months 
              years 

              months 
              years 
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8. Please answer the following questions about each of the haying implements that YOU 
OPERATE on your (the) farm. Circle the appropriate response. 

  
 
 Baler 1 

Specify type 
 
                          

Bale wagon 
Specify type 

 
                           

 
8.a What is the year of manufacture? 19           19            
 
8.b Type of machine?  1. self-propelled 

2. PTO driven 
3. Other 

1. self-propelled 
2.  PTO driven 
3. Other 

 
8.c If PTO drive, is there a guard over the 

shaft of the PTO? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
8.d Was this machine purchased new or 

used? 
      

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

 
8.e Does this machine have all guards and 

shields in place? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
8.f During the last year, approximately 

how many hours did you spend doing 
routine maintenance and planned 
repairs on this machine? 

 
 
                 hours 
8. Don’t know 

 
 
                 hours 
8. Don’t know 

 
8.g During the last year, approximately 

how many hours did you spend doing 
unexpected repairs to this machine? 

 
                 hours 
8. Don’t know 

 
                 hours 
8. Don’t know 

 
8.h When was the last major maintenance 

check of this machine? 
                          
  (DD/MM/YY) 
8. Don’t know 

                          
  (DD/MM/YY) 
8. Don’t know 

 
8.i During the last year, approximately 

how many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
8.j In the month of __________,  how 

many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
8.k How many years/months experience do 

you have operating this machine? 
              months 
              years 

              months 
              years 
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9. Please answer the following questions about each of the seeding implements that YOU 
OPERATE on your (the) farm. Circle the appropriate response. 

  
 
 Seeder 1 

Specify type 
                          

Seeder 2 
Specify type 

                          
 
9.a What is the year of manufacture? 19           19           
 
9.b Type of machine?  1. self-propelled 

2. PTO driven 
3. Other 

1. self-propelled 
2. PTO driven 
3. Other 

 
9.c If PTO drive, is there a guard over the 

shaft of the PTO? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
9.d Was this machine purchased new or 

used? 
      

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

 
9.e Does this machine have all guards and 

shields in place? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
9.f During the last year, approximately 

how many hours did you spend doing 
routine maintenance and planned 
repairs on this machine? 

 
 
                 hours 
8. Don’t know 

 
 
                 hours 
8. Don’t know 

 
9.g During the last year, approximately 

how many hours did you spend doing 
unexpected repairs to this machine? 

 
                 hours 
8. Don’t know 

 
                 hours 
8. Don’t know 

 
9.h When was the last major maintenance 

check of this machine? 
                          
  (DD/MM/YY) 
8. Don’t know 

                          
  (DD/MM/YY) 
8. Don’t know 

 
9.i During the last year, approximately 

how many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
9.j In the month of ___________, how 

many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
9.k How many years/months experience 

do you have operating this machine? 
              months 
              years 

              months 
              years 
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10. Please answer the following questions about each of the other farm implements 
that YOU OPERATE on your (the) farm. Circle the appropriate response. 

  
 
 Sprayer Manure 

Spreader 
 
10.a What is the year of manufacture? 19           19           
 
10.b Type of machine?  1. self-propelled 

2. PTO driven 
3. Other 

1. self-propelled 
2. PTO driven 
3. Other 

 
10.c If PTO drive, is there a guard over the 

shaft of the PTO? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
10.d Was this machine purchased new or 

used? 
      

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

 
10.e Does this machine have all guards and 

shields in place? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
10.f During the last year, approximately 

how many hours did you spend doing 
routine maintenance and planned 
repairs on this machine? 

 
 
                 hours 
8. Don’t know 

 
 
                 hours 
8. Don’t know 

 
10.g During the last year, approximately 

how many hours did you spend doing 
unexpected repairs to this machine? 

 
                 hours 
8. Don’t know 

 
                 hours 
8. Don’t know 

 
10.h When was the last major maintenance 

check of this machine? 
                          
  (DD/MM/YY) 
8. Don’t know 

                          
  (DD/MM/YY) 
8. Don’t know 

 
10.i During the last year, approximately 

how many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
10.j In the month of ____________,  how 

many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
10.k How many years/months experience do 

you have operating this machine? 
              months 
              years 

              months 
              years 
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11. Please answer the following questions about each of the other farm implements that YOU 
OPERATE on your (the) farm. Circle the appropriate response. 

  
 
 Feed Grinder/ 

Mixer 
Other 1, 
specify 

                          
 
11.a What is the year of manufacture? 19            19           
 
11.b Type of machine?  1. self-propelled 

2.  PTO driven 
3. Other 

1. self-propelled 
2. PTO driven 
3. Other 

 
11.c If PTO drive, is there a guard over the 

shaft of the PTO? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
11.d Was this machine purchased new or 

used? 
      

1 New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

1  New 
2. Used, dealer 
3. Used, private 
4. Don’t know 

 
11.e Does this machine have all guards and 

shields in place? 
1.Yes 
2. No 
8. Don’t know 

1.Yes 
2. No 
8. Don’t know 

 
11.f During the last year, approximately 

how many hours did you spend doing 
routine maintenance and planned 
repairs on this machine? 

 
 
                  hours 
8. Don’t know 

 
 
                 hours 
8. Don’t know 

 
11.g During the last year, approximately 

how many hours did you spend doing 
unexpected repairs to this machine? 

 
                  hours 
8. Don’t know 

 
                 hours 
8. Don’t know 

 
11.h When was the last major maintenance 

check of this machine? 
                          
  (DD/MM/YY) 
8. Don’t know 

                          
  (DD/MM/YY) 
8. Don’t know 

 
11.i During the last year, approximately 

how many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
11.j In the month of ___________, how 

many hours did you operate the 
machine? 

                Hours 
8. Don’t know 

                Hours 
8. Don’t know 

 
11.k How many years/months experience 

do you have operating this machine? 
              months 
              years 

              months 
              years 
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Training 
 
12. Regarding the machines that YOU OPERATE, what type of training have you 

received? 
 
 

12.a  Informal on the job training by employer                  Hours of 
supervised work 
Maintenance procedures  ........Yes  ........No 
Operating procedures   ........Yes  ........No 
Safety features    ........Yes   ........No 
For which machines, please list          

 
12.b Training course provided by manufacturer 

Maintenance procedures  ........Yes  ........No 
Operating procedures   ........Yes  ........No 
Safety features    ........Yes   ........No 
For which machines, please list          

 
12.c From the manual provided by manufacturer 

    Maintenance procedures  ........Yes  ........No 
Operating procedures   ........Yes  ........No 
Safety features    ........Yes   ........No 
For which machines, please list          

 
12.d  Other, please specify           

 
For which machines, please list   
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Behavioural Characteristics 
 
13. FARM SAFETY PRACTICES 
 
This series of questions deals with actual safety practices on your farm.  Beside each  
statement, please indicate whether this procedure is: 
(A) always observed by you, (F) frequently observed by you, (O) occasionally observed 
by you, (N) never observed by you, (NA) does not apply to your situation. 
 
 
PROCEDURE 
 
13.1 I caution new employees or family members working with me about the dangers of operating 

farm equipment improperly 
 
13.2  When operating farm machinery I keep all safety shields and guards in place 
 
13.3 When I am using hand tools, such as grinders or drills, I wear safety glasses. 
 
13.4 When I am applying agricultural chemicals such as fertilizers, pesticides or herbicides, I wear 

protective devices such as gloves or dust masks. 
 
14. FARM SAFETY ATTITUDES 
 
This series of statements concerns your general attitude towards farm safety. After each 
statement, please indicate whether you: 
(SA) strongly agree  (A) agree  (D)   disagree  (SD) strongly disagree 
 
 

 
ATTITUDES 
 
14.1  Any good farmer who is actively involved in his operation will invariably have an accident 

sometime in his career. 
 
14.2 Farm safety should have the highest priority on every agricultural operation. 
 
14.3  The number of farm-related accidents in the prairie provinces (Saskatchewan, Alberta or 

Manitoba) can be reduced most effectively by educating people about farm safety.  
 
14.4  I don’t worry much about being hurt when I work. 

 
 



15. WORK HABITS 
 
This series of statements concern your work habits.  After each statement, please 
indicate whether you: 
(SA) strongly agree, (A) agree, (D) disagree, (SD) strongly disagree, (DK) don’t know. 
 

 
WORK HABITS 
 
15.1 I often undertake hazardous farm activities without thinking about the possible consequences. 
 
15.2  I usually find that there aren’t enough hours in a day to get my work completed on the farm. 
 
15.3  Most of the time I work at a fairly leisurely pace. 
 
15.4 I’ll often skip lunch or dinner to ensure that chores are done. 
 
15.5  I find that I often must do a job myself rather then  rely on someone else if I want it done right 

and on time. 
 
 
16. RISK TAKING AND FARMING 
 
16.1 Compared to other farmers, generally how would you characterize your 

approach to farming? ....... Very conservative  
    ....... Somewhat conservative  
    ....... Conservative         
    ....... Innovative 
 
After each statement, please indicate whether you: 
(SA) Strongly agree, (A) Agree, (D) Disagree, (SD) Strongly disagree  
 
 

 
RISK TAKING AND FARMING 
 
16.2 Usually, I am very hesitant to try out new varieties of seed, experimental agricultural chemicals,  or 

new farming practices until they have proven themselves. 
 
16.3 I am content with achieving a moderate but comfortable standard of living through farming rather 

than borrowing money with the aim of increasing my production to any significant degree. 
 
16.4 During a normal work week, it isn’t uncommon for me while doing farm work to experience a 

number of “close calls” that under different circumstances might have resulted in personal injury or 
property loss. 
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17. PERSONAL STYLE 
 
Our personal style of dealing with problems and other people may have an  impact on our 
chances of being involved in an accident. Though you may find some of these questions to 
be very general or difficult to answer, it is important that you answer to the best of your 
ability. The answers that you provide on these questions are critical to our understanding of 
farm safety. After each statement, please indicate whether you: 

 
(SA) Strongly Agree, (A) Agree, (D) Disagree, or (SD) Strongly Disagree. 

 
 
 
PERSONAL STYLE 
17.1 It is important to me not to let it show when something relatively important upsets 

me. 
17.2 It is important to me not to show emotional weakness no matter how I feel. 
 
17.3 When there is an important job to be done, I’d prefer to have a man take the 

leadership than a woman. 
 
18.  Do you have any comments you wish to make concerning your work with farm 

machinery?                                                                                                              
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box with a #

2 = Weekly
3 = Monthly

    

  adjustments, settings etc.

5.  Operator workplaces

-clean steps, windows etc.

Service and Maintenance
How often are the following activities be performed? Please fill in each 

1. Overall Machine 1 = Daily

-Clean machine 4 = Yearly
-check safety devices 5 = Never
  shields, lockouts, reflectors etc. 6 = Not applicable
-general inspection
  batteries, tires, missing components, visual faults,     

2.  Power source (engine)

-check, fill/change oil and filter
-check/change/clean cooling system

3.  Power transfer

-inspect/adjust condition of elements
  belts, chains, gears, sprockets, hydraulic hoses, pulleys, shafts, U-jointsbelts, chains, gears, sprockets, hydraulic hoses, pulleys, shafts, U joints
-check fluid levels
  transmission, hydraulic, gear boxes etc.
-grease/lubricate

4.  Functional components

-repair/replace components
  hydraulic hoses, pick up teeth, sickles, shanks,   nozzles etc.
-check/reset

-check air quality system
  air filter, A/C system



ID: 4001 
Date entered: May 6, 2002 
Entered by: Mark Ingram 
 
I-1 description of event 
 
After he finished cleaning out the hopper of peas, he began to climb out of the hopper. He 
was out of the hopper and was lying and sliding his body to get down from the platform. 
His weight was on the radiator-over-flow plastic container. The plastic container broke 
and he fell down to the next platform. 
 
He did not walk down the steps provided. 
The container has since been replaced 
 
Point of Contact causing injury: platform he landed on 
Task: exiting (climbing down)  



ID: 4004 
Date entered: May 6, 2002 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He was combining barley when the header plugged. He shut off the header and proceded 
out of the door. Then he thought it would be safer to shut the entire engine off. He turned 
around to go back into the cab. He slipped on the straw-covered flooring and hit his head 
on the door latch. 
 
The flooring is worn and is slippery itself. It does not have any traction aids near the end 
of the platform. 
 
Point of Contact causing injury: door latch he fell onto 
Task: entering/exiting  



ID: 5000 
Date entered: October 4, 2001 
Entered by: Mark Ingram 
 
I-1 description of event 
 
After supper he went to clean out the bin (19 foot diameter). His father-in-law was with 
him. He was holding the end of the bin sweep. He thinks a bolt caught his pant leg and 
wrapped around his pants. He fell into the flighting, cutting his leg. He threw his hat and 
respirator out of the bin in an attempt to get the attention of his father-in-law. The father-
in-law noticed the motor running the auger was working hard and shut it off. The belt 
was burnt from slipping. They unwrapped him and a neighbour took him to Redverse 
hospital. The cuts were flushed and each piece of barley and the hulls were picked out of 
his leg. He spent 5 days in the hospital. 2 weeks after the incident he could only take a 
couple of steps before he had to put his leg up. 
 
The driving auger was a Versatile old 6-inch diameter. With a Honda 9.0 GX270 motor 
with belt drive. The intake guard was home made from angle iron. It was directly 
attached to the drag auger by means of a bolt. 
 
He thinks the make is an Allied. 
He got a grain vacuum. The drag auger is not planned on ever being used again. 
 
Point of Contact causing injury: auger flighting 
Task: Normal operation 
 



ID: 5001 
Date entered: October 4, 2001 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He was harvesting canola, unloading the combine into the grain truck. With the engine 
idling, he entered the hopper to clean the corners (he has done this many times before). 
With one foot on the center auger guard, he slipped and the foot got caught in the auger 
flighting. His foot moved with the auger to the end where it became stuck, possible due to 
wearing steel toe boots. He yelled and his son jumped into the combine and shut it off. 
He lost three toes #2,4, and 5 and the skin off the top of his foot. He spent 6 weeks in the 
hospital. Got muscle from the side of his torso and skin from his thighs. He was still 
getting his dressing changed daily by a nurse (as of January 24, 2001). The 10-inch auger 
has a range of 5 to 7.5 inches spacing from the hopper to the guard on each side. The 
guard on the auger was adjustable and was near maximum opening. Closing it reduces 
grain flow and therefore extends the unloading time. 
 
There was a decal (see photo 3) that is directly where one enters the hopper. It says 
Danger! Rotating Augers. Shut engine off before entering hopper. 
 
The guard does not meet the requirements of the ISO 4254-7 or the EN 632 standards, 
yes it does, by distance guarding (July 3 2002) but the ASAE does not mention minimum 
guarding.  
 
Point of Contact causing injury: auger flighting 
Task: cleaning out hopper 



ID: 5002 
Date entered: October 4, 2001 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He was auguring grain (oats) from bin into the roller mill, which was auguring it into a 
mix mill. After filling up the hopper he leaned over the front to see how full it was. He 
doesn’t know what caught him in the PTO, most likely his glove or pant leg. The next 
thing he remembered he was bent over backwards on top of the PTO shaft. The tractor 
had stalled. His father heard the tractor stall and took him to the hospital approximately 
15 miles where he was sent to a larger center. His injuries included a broken arm, nerve 
damage, broken ribs, and cracked 3 vertebrae. 
 
The make is unknown, but Renn and Apollo make roller mills in Saskatoon. He estimated 
that it was 15 years old, I would guess even older. He said it was a freak accident, but to 
me it was clear that he was standing too close to the pto shaft and other unguarded 
moving parts (pulleys on front of roller mill). The tractor powering it was a case tractor. 
 
II-23 Not applicable, because I don’t know if there are any procedures to follow to check 
how full the hopper was. 
 
Point of Contact causing injury: PTO shaft 
Task: checking, normal operation 



ID: 5003 
Date entered: October 4, 2001 
Entered by: Mark Ingram 
 
I-1 description of event 
 
She was seeding durum with a Victory seedovator. A shank tripped and stuck overcentre 
(did not reset). It had happened before with other shanks on the cultivator. Her husband 
had told her to kick the shank down if it occurred. She tried kicking it down but couldn’t 
get it down. She climbed up on the machine. She was holding on to the head of the bolt 
on the top of the shank. As soon as she touched the shank, it slammed down. Her hand 
went down with the bolt head. Her fingers were slammed between the bolt head and the 
stopper. She pulled them out right away. She wrapped her fingers in toilet paper and 
drove home. She was taken to Moose Jaw hospital and then sent to Regina. She had a 
skin graft from just below her elbow and was sent home.  
 
Injuries to 3rd and 4th digit: partial amputation, skin graft. To 5th digit, she lost some skin. 
 
They have had trouble with the shanks. He said they were set at 850 ft-lb to trip. They are 
very stiff, 2 have bent (one was straightened, one was replaced) and one has broke, 
possible due to not tripping. He plans on tearing shanks apart over winter to figure out 
why they aren’t tripping correctly. 
 
II-6 “when needed” answers were moved to “daily”. 
 
A crude cardboard model was made of the tripping mechanism. It showed that there 
might be a design flaw. If the shank trips far enough back, the force from the spring will 
actually hold the shank up. (Can’t tell for sure because the measurements were not 
precise.) 
 
Point of Contact causing injury: Pinch point, or crush point 
Task: repairing settings 



ID: 5004 
Date entered: October 4, 2001 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He was applying Edge, a granular herbicide, with his Valmar 2055 mounted on his 
Brandt heavy harrows. He stopped and went to check how much herbicide was left in the 
Valmar hopper. As he was looking in, the wind blew the lid closing onto the top of his 
head. His mouth smashed into the lip of the hopper. The other person that was in the field 
with him called his wife. She picked him up and drove him to the Saskatoon hospital. He 
had a slight concussion, 13 stitches and 2 chipped teeth. 
 
The Valmar was mounted on the heavy harrows when he bought the machinery.  
II-6 the “when needed” was moved to “daily” 
 
The lid’s dimensions (from internet info) were 47” x 23”. 
There was no standing platform; he had to stand on the frame of the harrows. He planned 
on installing a platform for easier access. 
 
Point of Contact causing injury: Lid and Metal edge (where lid sits on) 
Task: checking how full hopper was 



ID: 5005 
Date entered: October 4, 2001 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He was swathing alfalfa\brome grass. After swathing through a slough, the cutter bar 
became plugged. He raised the table and reels and shut off the header, but left the swather 
engine running. As he was pulling out the hay of the cutter bar, the header slipped into 
gear. The reels pushed him into the cutter bar. The belts were rubbing on his back and the 
reels were keeping him pinned. He finally was pushed through onto the table. He stood 
up and ran and tried to jump over the side of the header, but fell back onto the table. He 
tried again, and made it. He doesn’t remember, but he shut off the swather and walked 
approximately 100meters to his truck and drove approximately 5 km home. He picked up 
his wife and drove ~ 5km toward hospital, then his wife drove the rest of the way (~5 
km). In the hospital he got 61 stitches on the outside and an unknown number inside. 
Broke 4 ribs. Spent 4 days in hospital. Had deep cuts: left armpit area, right side above 
hip, right center abdomen, left calf, and right hip. He is the health and safety person at his 
work, and emphasizes shutting down equipment before servicing. 
 
There is a possible design flaw: the header kicked into gear on its own. (vibration may 
have been a factor). 
 
Point of Contact causing injury: cutter bar guards, knives, and tarp 
Task: unplugging cutter bar 



ID: 5006 
Date entered: December 5, 2001 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He was loading wheat into a grain truck from a grainery bin. The bin had a built in 
unloading auger with a side outlet approximately 6 inches off the ground. Paddles on the 
auger shot the grain out of the auger into the air about 1 foot high. There was a hopper 
that the inclined auger rested in. (see picture in questionairre) He reached into the flow of 
grain with his left hand. His hand got caught in the auger that was elevating the grain to 
the truck. His hand somehow turned over because the back of his hand was cut up bad. 
The truck driver drove him home (~1.5 miles), his wife took him to Fort Quappel 
hospital. An ambulance took him to Saskatoon.  
 
He lost his fifth digit and 2/3rds of his fourth digit. He said both of the hospitals provided 
excellent care.  
 
His attitude is that all of the safety devices on equipment cause a false sense of security. 
(not only in agricultural machinery.) He said that He usually removes shields on his 
combine and other equipment so that he can see what’s going on. 
 
The intake end of the auger (the place of injury) had been rebuilt by the previous injury. 
Since the injury, he made a sample taker out of a tin can on the end of a stick.  
 
Point of Contact causing injury: auger flighting 
Task: taking a sample 



ID: 5007 
Date entered: December 21, 2001 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He was hauling barley for his friend. It was the third day he had been at his friend’s farm. 
He backed the loaded grain truck to the auger and hoisted the box. He stood by the 
hopper and adjusted the outlet door of the grain truck. A stick about 8 inches long fell 
into the hopper, but did not go through the auger. The stick stayed in the hopper, bobbing 
up and down in the grain. It eventually ended up on the side of the hopper. He tried to 
pick the stick up out of the hopper while the auger was still running. As soon as he 
touched it the auger caught the stick and before he could react, the auger cut off his 
thumb. 
 
 He shut the auger off and then let the truck box down. He found an oily rag to wrap 
around his stump. He drove the grain truck to where his friend was combining. His friend 
drove him to the hospital where doctors froze and cleansed his thumb.  
 
Point of Contact causing injury: auger flighting 
Task: removing a stick 



ID: 5008 
Date entered: January 11, 2002 
Entered by: Mark Ingram 
 
I-1 description of event 
 
During the busy haying season, he brought the tractor, with the baler attached, to a 
neighbours yard. He stepped out of the tractor facing outward. And his foot landed on a 
rut. His ankle rolled over. He didn’t think it was hurt that bad until about seven hours 
later when it was swollen. He went to the hospital where a splint was put on. Three days 
later he went back and they put a cast on him. Two weeks later he got the cast off, the 
doctor said the ankle was never broken. He said he was in a hurry 
 
Very good maintenance attitude. More handrails could be added to ease in the access and 
exit of the cab. The steps did not have vertical side boundaries. 
 
Point of Contact causing injury: ground 
Task: exiting tractor 



ID: 5009 
Date entered: January 11, 2002 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He had cleared a path through the bush so he could put up a fence. It was dry and that 
made the clay soil very hard, which made pounding posts difficult. The posts were not 
high quality (not straight and relatively small diameter) ($2 posts). He was holding the 
post and when he brought the hammer of the post pounder down, the post broke. The post 
went to the side and crushed his right index finger. He got on the tractor and began to 
drive home. Due to the rough terrain and perhaps a stump and excessive speed, the post 
pounder tipped over. He stopped and tried to pound the drawbar pin out but could not. He 
walked home (0.5 miles) wrapped his finger and drove to the hospital. Half of his finger 
is amputated. 
 
The post pounder is old and may have been made by a farmer or a fabrication shop. The 
sticker says “by Jones”. It was bought at an auction. Oil leaks are the main lubrication. 
 
Point of Contact causing injury: pinched between fencepost and side of post 
pounder hammer 
Task: normal operation (pounding posts) 



ID: 5010 
Date entered: May 6, 2002 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He just picked up his tractor from the dealer. It had just had a valve added so the joystick 
would control the grapple fork. It was sticky i.e. The power to the electric switch would 
cut in and out. When the power was out the joystick controlled the tilt of the bucket. He 
was ‘working’ the valve (moving the grapple up and down) to loosen it up as he was 
driving down the grid road. As he was moving the grapple up and down, the valve 
switched to control the tilt of the loader. The loader tilted down and dug into the road. 
This jolted him upward into the ceiling of the cab. The bucket rolled over and stopped the 
tractor again. Again he hit his head in the cab. His head was cut badly. He walked to the 
nearest house where he found help. The cylinder rods pulled right out of the cylinders and 
bent some pins. The dealership had installed the wrong valve kit (valve, hoses, fittings). 
They replaced the kit within a week. 
 
He was not wearing a seatbelt.  
 
Point of Contact causing injury: tractor cab ceiling 
Task: transporting tractor 
  



ID: 5011 
Date entered: April 3, 2002 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He was baling barley straw for his nephew. The shaft pulled out of the gearbox. He took 
off the main drive belt, but not the secondary drive belt. As he was trying to realign the 
shaft into the gearbox, he pinched his thumb between the shaft and gearbox. He could not 
get it out, and waited until someone came and took off the secondary belt, which relieved 
the pressure. He got 4 stitches on his left thumb.  
 
It turned out that the bearing collar broke. A few weeks later a drive chain broke and 
twisted the wrapping bars. The baler was written off by insurance and was sent to a 
wrecker. 
 
Point of Contact causing injury: pinched between shaft and female end 
Task: maintenance: realigning shaft  



ID: 5012 
Date entered: April 3, 2002 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He was custom spraying Treflan, a preseeding chemical application. There is a 3 inch 
diameter pump that pumps the water into the sprayer. A 2 inch diameter pump is used to 
pump the chemical mixture. A homemade design. This 2 inch pump only runs for about 1 
minute per sprayer fill. It is turned on when the sprayer is about half full. While the 2-
inch pump was in operation, the top plastic plug blew out and chemical was sprayed 
about 40 feet in the air and showered the operator on his back. When he felt this he 
turned around and was covered with chemical from head to toe.  
 
The pump was new. Dewatering Pump. Max head 105 ft. max suction head 28 ft 
Max capacity 8200 gph 
2” * 2” engine air cooled made in Japan. 
 
Point of Contact causing injury: chemical spray 
Task: normal operation (filling sprayer)  



ID: 5013 
Date entered: April 3, 2002 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He brought the bale processor that he was renting into the yard to clean it up before 
returning it to the dealership. He set the jack down and as he was pulling the drawbar pin 
out, he noticed that there was some sideways pressure. But nothing out of the ordinary. 
When he pulled the pin, the processor rolled forward and to the right, possible due to a 
rock under the tire. The jack mount broke and the hitch crushed his foot. He yelled and 
his son came and chained the hitch to the 3-point hitch arms of the tractor to lift it off of 
his foot. It took 4 tries to work, the chain slipped off the first 3 times.  
 
He was standing on the opposite side of the jack. 
 
After looking at the jack, he thinks that he did not push the jack-pin all the way in. He 
thinks he only got the ball of the pin through the jack, but not the jack-mount. 
 
The processor is hitch heavy ~ 3000 lb. 
He doesn’t like the jack pins with the ball locks, because they seize. He prefers a longer 
pin. 
He now owns the bale processor. 
 
Point of Contact causing injury: hitch 
Task: unhooking from tractor  



ID: 5015 
Date entered: April 3, 2002 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He was getting ready to start fertilizing. The gas engine on the air-seeder would not start. 
The starter was not working. He removed the shield and tried to pull-start it. The distance 
between the pulleys is small and his little finger on his right hand was crushed between 
the belt and the pulley. He was lucky the engine did not start or he may have lost more 
fingers. He went to the hospital and had it sewn on. A couple of days later, the specialist 
recommended amputation and so it was amputated. He replaced the engine. 
 
Kohler 20 hp engine. 
 
Point of Contact causing injury: pulley-belt and pulley 
Task: pull-starting engine 



ID: 5017 
Date entered: May 6, 2002 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He was just starting to seed peas. He went to check the depth and was going to set the 
harrows lower. He loosened the nuts on the u-bolts and tried to lift the harrows manually. 
They were rusted so they did not move. He let them go, and they fell to the ground. One 
of the harrow tines pierced his boot and foot. He did not feel it, but when he lifted the 
harrows, blood came squirting out of his foot. He wrapped his foot and tied the boot tight 
and continued to work until the end of the day. Then he went to the hospital and was 
given medication. The tine chipped a bone in his foot.  
 
Point of Contact causing injury: harrow tine 
Task: maintenance (lowering harrows)  



ID: 5018 
Date entered: July 12, 2002 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He and his brother finished shoveling durum from a tarp into the drill fill, which augured 
it into the box of the truck that it was mounted to. He opened the access door to clean out 
the remnant seeds, he was sweeping the seeds out with his fingers and told his brother to 
lower the truck box for easier access. When the brother started the truck to lower the box, 
the drill fill auger engaged and severed his left thumb. The switch on the spout was still 
on.  
 
He covered his hand and went to Swift Current hospital; there he realized his thumb was 
severed. They found it and brought it to Saskatoon, but they were unable to attach it. By 
the time of the on-site visit, he was just happy that it was his left thumb, and not his right. 
 
The guarding of the intake inside the hopper met the ASAE 361 auger intake standard, 
but not the ASAE 493 safety distance guarding standard. So the question is: Is a drill fill 
considered a “portable” auger? 
 
Point of Contact causing injury: auger flighting 
Task: cleaning out drill fill 



ID: 5019 
Date entered: May 6, 2002 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He wanted to clean out the auger because he was changing the material (from peas to 
fertilizer) to be transported. He pull started the engine with the belts, but the belts fell off. 
He twisted the belt so that it would reverse the auger when he put the belt on the driving 
pulley. As he was trying to put the auger belt on, his finger reached too far and got caught 
in the drag auger drive belt and went around the pulley. This third pulley had a belt on it 
connected to a pulley that drove a hydraulic pump. His finger was reattached at the 
hospital.  
 
It was the old auger on the farm that does not get much use. It had a bead battery. It had 
an intake slip clutch (boot saver), but it was welded solid. 
 
Point of Contact causing injury: pulley and belt 
Task: augering…attaching belt while engine running 
  



ID: 5020 
Date entered: May 6, 2002 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He was finished with the combine for the year and was fixing a key before storing the 
combine for the year. A key on a pulley shaft of the return auger kept braking. Once the 
key breaks all of the pressure is on the cotter pin, which usually breaks quickly. To 
remedy the situation a 4-inch spike was used instead of the cotter pin and key. He was 
straightening the spike to take it out when the pliers slipped. He cut his wrist on the sharp 
cover. There is a guard that folds down to access the key for the return auger. 
 
The proper key was put in. 
 
Point of Contact causing injury: sharp edge 
Task: maintenance (tool slipped) 



ID: 5021 
Date entered: July 12, 2002 
Entered by: Mark Ingram 
 
I-1 description of event 
 
He was lowering the harrows on the rear of the cultivator of the air-seeding unit. There 
were 2 sets of harrows that he initially could not lower. So he lowered the cultivator into 
the ground and then tried again. He lifted the section and dropped it; a harrow tine went 
through his boot and foot. He continued working that day and then went to the hospital 
that night to check for infection and X-rays revealed that nothing was broken. 
 
To lower the harrows, one must switch a latch, then lift the set of harrows, and then let 
them down. Lifting them allows the lock to be released. 
 
Point of Contact causing injury: harrow tine 
Task: lowering set of harrows on rear of cultivator of air seeder 



ID: 5022 
Date entered: July 12, 2002 
Entered by: Mark Ingram 
 
I-1 description of event 
 
he was seeding oats, and was ready to refill the air tank. He exited the tractor, climbed up 
the left side of the tow-between air tank, opened the lids, and proceeded to climb down 
the right side of the air tank. To do so he had to climb over the auger, which was in the 
transport position. The auger is 6.5 inches in diameter. He was facing inward, hanging on 
to the handrails. He missed the step and fell to the ground. The top step was 7.5 feet high. 
The air tank is a tow-between type, so if he had exited on the left side he would have 
walked all the way around the tractor or cultivator, or climbed over one of the hitches and 
hoses. 
 
Three days later he went to a medi-clinic and eventually found out that he had cartilage 
damage in his knee. He has had one surgery to date, and his knee is still sore to date. 
 
He said the right side steps were an option. 
 
The steps meet ASAE standards but not ISO standards in terms of step spacing. 
 
Point of Contact causing injury: ground (after falling) 
Task: dismounting air tank 



ID: 6000 
Date entered: October 5, 2001 
Entered by: Mark Ingram 
 
I-1 description of event 
 
His injury happened approximately one month after the baler was plugged. The baler was 
plugged with native hay. Two wrapping belts were removed to ease in unplugging. The 
baler plugged because the roller scraper broke and fell. The baler plugged and started on 
fire. The operator backed it into a slough to put the fire out. When he had time he would 
go and continue unplugging the baler. He would cut away at the hay, then turn on the 
PTO to loosen the hay, then stop the PTO and pull out loose hay. He was just about 
completely finished unplugging the baler. While the PTO was running he scratched at the 
roller bar to see if strand of hay was loose. he got caught and his hand went over the 
roller bar. His arm followed and somehow he either pulled out or got thrown out and hit 
his head on another roller bar. The ambulance took him to Ste. Rose du Lac, and then 
transferred to Dauphin, where the doctor thought there was nothing major wrong. He was 
later transferred to Yorkton for operation. He has 5 plates, 3 bolts, and 12 screws in his 
shoulder and arm. It will take approximately 3 years to get the use of his arm back. He 
can’t rotate his forearm. He put his farm up for sale after injury. 
 
Point of Contact causing injury: Roller bar 
Task: Unplugging  



ID: 8000 
Date entered: November 7, 2001 
Entered by: Mark Ingram 
 
Comments 
 
It is a Smith Rolls, but there is also a homemade attachment used for different sized bins. 
The driving system is also homemade. The hydraulics comes from a Versatile 10 
swather.  
He only keeps a service log on the gas-powered engine. The engine is also used for his 
water pump. 
He has had (3) near accidents.  
He realizes that it is a dangerous piece of equipment. 



ID: 8001 
Date entered: December 5, 2001 
Entered by: Mark Ingram 
 
Comments 
 
He was in the process of his yearly maintenance. He gives his combine a front to back 
inspection yearly. And replaces the pick-up yearly. The opening from the hopper to the 
guards, inside the hopper of the combine, ranged from 3.5 inches to 2.5 inches. 
 



ID: 8002 
Date entered: December 5, 2001 
Entered by: Mark Ingram 
 
Comments 
 
Surprisingly (for its age) the mix-mill seemed safe. All guards were functional and in 
place. The only thing that was not guarded was the pulleys and belt system that was 
homemade to drive the auger that fills the mix-mill. The reverse switch was also in a 
dangerous position: close to the pto shaft.  
 



ID: 8003 
Date entered: December 5, 2001 
Entered by: Mark Ingram 
 
Comments 
 
The shank tripping mechanism has no way of staying tripped. (The potential hazard of 
getting fingers crushed is designed out). There is no decal warning of “that” hazard.  
 



ID: 8004 
Date entered: June 24, 2002 
Entered by: Mark Ingram 
 
Comments 
 
Granular applicator mounted on a cultivator. The lid is not as large as the cases, but it 
also did not have a lock to hold the lid open. He has used it to seed canola (used for 
purposes not intended). He mounted a plank on the cultivator frame for easier access to 
the granular applicator. He said he usually parks facing the wind so that it won’t slam the 
lid shut, also the chemical is then blown away from him as he loads the applicator. 
 
 
 



ID: 8006 
Date entered: May 6, 2002 
Entered by: Mark Ingram 
 
Comments 
 
Gas engine. He installed an intake slip clutch manufactured by Wheatheart. He installed 
an electric winch, which is safer than the manual winch. He removed the cage guard 
because it would not fit into the bin with the cage in place.  
 



ID: 8007 
Date entered: May 6, 2002 
Entered by: Mark Ingram 
 
Comments 
 
Auger. He removed the cage guard. No guards on pulley system. 
 



ID: 8008 
Date entered: May 6, 2002 
Entered by: Mark Ingram 
 
Comments 
 
Tractor 2wd. No decals warning to Watch Your Step. 
 



ID: 8009 
Date entered: May 6, 2002 
Entered by: Mark Ingram 
 
Comments 
 
Post pounder. He added a chain to hold posts by wrapping the chain around the posts. It 
does not have side rails. It has a post holder. 
 



ID: 8011 
Date entered: May 6, 2002 
Entered by: Mark Ingram 
 
Comments 
 
Round baler. This baler used chains to transfer power from the drive shaft instead of 
belts. 
 



ID: 8012 
Date entered: July 4, 2002 
Entered by: Mark Ingram 
 
Comments 
 
Water pump. This pump is capable of pumping ag chemicals. The same plug is used for 
rinsing jugs. Not used to pump chemicals, only water. 
 



ID: 8013 
Date entered: June 24, 2002 
Entered by: Mark Ingram 
 
Comments 
 
Bale processor – 2 point hitch, quick attachment. It has two jack stands instead of one. 
They are not jacks. They are simply stands. 
 
 
 



ID: 8015 
Date entered: July 4, 2002 
Entered by: Mark Ingram 
 
Comments 
 
Air seeder. Fan is hydraulically powered instead of engine powered. Tow between air 
seeder. 
 



ID: 8019 
Date entered: June 24, 2002 
Entered by: Mark Ingram 
 
Comments 
 
Auger – engine powered. This auger had a good battery, and they charged it regularily. It 
also had a new engine. With the good battery, it would not need to be pull started. 
Therefore to reverse it they could twist the belt, put it on the engine pulley and then start 
the engine. However, the belts and pulley system were not guarded. The intake guard was 
taken off because the auger would not fit into the bin with it on. 
 
They do a lot of peas, which is hard on an auger. The flighting and tube were replaced 
two years ago. 
 
 
 



ID: 8020 
Date entered: May 6, 2002 
Entered by: Mark Ingram 
 
Comments 
 
Pull type combine. Same type as case. Never had trouble with the key breaking on the 
return auger. 
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Respondent Name:        

Address:         

          

          

Land Description:        

 

Telephone Number:    (H)    (W) 

Arrival on site: (Date and Time):         
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(Include any discussion on consent, ethics, liability, decision on machine operation, etc.) 
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Land location: 
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I. Machinery Characteristics 
 

Type of  machine: 
 
I-1 List the: 
 

Make Model 
    
  

4 

  
  .....  88. Can’t Recall   .....  88. Can’t Recall 
  .....  99. Refused    .....  99. Refused  
  

 
 
I-2 Who manufactured this machine?         

 …. 1. Same make as above 

 …. 2. Farmer 

 …. 3. Fabrication shop 

 …. 4. Other,     

 …. 88. Does not recall 

 …. 99. Refused 

 
 
 
 
 
 
 
 
 
 
 
 
I-3 How long have you had this piece of machinery on your farm? 
 

 …. 88. Does not recall 

 …. 99. Refused 

    Years 
 
 
 



 
Study ID Number: 

I-4 Did you purchase this machine new? 
 

 …. 88. Does not recall 

 …. 99. Refused 

 
 .… 1. Yes …. 2. No 
 
 
 
 

 …. 1. Privately 

 …. 2. Machinery dealer 

 …. 3. Manufactured on your farm 

 …. 4. Other, specify     

 …. 88. Does not recall 

 …. 99. Refused 

 
 
 
 
 
 
 
 
 
 
 
I-5 Have there been any modifications made to this piece of machinery? 
 
 
 .… 1. Yes …. 2. No If No, please skip to II-7. 

 …. 88. Does not recall 

 …. 99. Refused 

 
 
 
 
  

If Yes, please describe what these were and why they were made: 
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I-6  Service and Maintenance 
Please indicate which of the following activities that you perform regularly (daily) 

 
 

  1.yes   2.no  3. n/a 
 
1. Overall machine 
 

Clean machine 
 
check safety devices 

6 

-shields, lockouts, reflectors etc. 
general inspection 

-batteries, tires, missing components, visual faults, fluid leaks, bearings, lights etc. 
 
2.  Power source (engine) 
 

check, fill/change oil and filter 
 
check/change/clean cooling system 

 
3.  Power transfer 
 

inspect/adjust condition of elements 
-belts, chains, gears, sprockets, hydraulic hoses, pulleys, shafts, U-joints etc. 

check fluid levels 
 -transmission, hydraulic, gear boxes etc. 
grease/lubricate 

 
4.  Functional components 
 

repair/replace components 
-hydraulic hoses, pick up teeth, sickles, shanks, nozzles etc. 

check/reset 
-adjustments, settings etc. 

 
5.  Operator workplaces 
 

check air quality system 
 -air filter, A/C system 
clean        

 
-steps, windows etc. 
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I-7 When was this machine last repaired? 

 
 …. 88. Does not recall 

 …. 99. Refused 
       (day/month/year) 

 

 

  Component repaired:__________________________ 

 

I-8 Is the machine stored under cover? 
 

    …..1. Yes 
    …..2. No 
    …..99. Refused 

 

I-9 Do you keep a service and maintenance log? 
 

    …..1. Yes 

    …..2. No 

    …..99. Refused 
 

 

I-10 Do you have the operators manual for this machine? 
 

    …..1. Yes 
    …..2. No 
    …..88. Does not recall 
    …..99. Refused 
     

 If yes, are you familiar with it? …..1. Yes 
    …..2. No 
    …..99. Refused 

 

 

I-11 What is your experience level with this machine? 

 
 …. 88. Does not recall 

 …. 99. Refused 
   …. 1. <20 hours of operation 

 …. 2. 20 to 100 hours of operation 

 …. 3. 100 to 200 hours of operation 

 …. 4. >200 hours of operation 
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I-12 Do you use the machine for purposes other than what it is intended for? 

    

 

…..1. Yes explain: ____________________________________________ 

    …..2. No  

    …..88. Does not recall 

    …..99. Refused 

 

13 When operating this machine, do you wear any protective equipment? 

If Yes, (can select more than one category) 

 
I-
 

.… 1. Yes …. 2. No  
  …. 88. Does not recall 

 …. 99. Refused 
 
 
 
 
 
 
 
 

  .......  11. Chemical resistant overalls 
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  .....  1. Ear muffs/plugs 
  .....  2. Safety goggles   .......  12. Helmet (ATV, motorcycle) 
  .....  3. Heavy gloves   .......  13. Safety work boots 
  .....  4. Heavy apron   .......  14. Spray hood, suit or mask 
  .....  5. Welding mask   .......  15. Snug fitting clothes 
  .....  6. Dust mask/respirator (particles)   .......  16. Safety belt 
  .....  7. Respirator (cartridge)   .......  17. Other 1,   
  .....  8. Chemical resistant gloves   .......  18. Other 2,   
  .....  9. Chemical resistant apron   .......  99. Refused 

 ......  10. Chemical goggles  .
 
 



 
Study ID Number: 

I-14 Serial Number:       
 

I-15 Machine Age 

 

(a) Year of manufacture:      

 
Source:  1. Serial Plate 

   2. Operator Estimate 

  3. Other:    

  4. Unknown 

 

 

 

 

(b) Hours:      

 
Source:  1. Hour meter 

   2. Operator Estimate 

  3. Other:    

  4. Unknown 

 

 

 

 

 If Hour meter, is it still functional?  

  1. Yes  2. No.  When did it quit working?       

 

(c) Mileage:       1. miles 

        2. kilometers 
Source:  1. Odometer 

   2. Operator Estimate 

  3. Other:    

  4. Unknown 

 

 

 

 

 

 If Odometer, is it still functional? 

   1. Yes  2. No.  When did it quit working?       
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I-16 Have you had any accidents or near accidents pertaining to this machine? 

Accidents?     1. No   2. Yes.  How many? _________________________ 

Near accidents?    1. No   2. Yes.  How many? _________________________ 

 

I-17 What do you think are the most practical changes that could help prevent 

accidents? 

 

 (a) Most practical changes to machine:         

              

              

              

              

 

  

 (b) Most practical changes to operator actions:        

              

              

              

              

 

 

 
 
I-18 Do you have any other comments to make about the machinery involved? 

              

              

              

              

              

 
Thank you very much for your cooperation today. We appreciate how valuable your time is and we are 

grateful that you are willing to take the time to participate in this study. It is anticipated that the results of 

this study will contribute to the prevention of farm machinery-related injuries in the future.
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I-19 List of safety devices and their compliance with safety standards. 

 

Type Status ISO ASAE SAE CAN/CSA Other comments 

        

        

        

        

        

        

        

        

Type: 1. ROPS, 2. Seatbelt, 3. Guard/Shield, 4. Stabilizer, 5. Handrail, 6. Rearview, 7. Lockout, 8. Safety Switch, 9. Visibility/Lighting, 10. Inaccessible by design, 

11. Audible warning, 12. Traction Aids, 13. Decals/Signs, 14. SMV sign,  15. Other__________ 

Status: 1. Fully functional, 2. Removed, 3. Totally non-functional, 4. Partially non-functional,  5. Other__________ 

Compliance with standards:         1. Yes, 2. No, 3. N/A 
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I-20 State of repair 

 

Out of Repair Component Type of Deviation Safety Impact

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

Type of Deviation: 1. Missing, 2. Broken/Bent, 3. Non-functional, 4. Modified, 5. Leaking, 6. Out of place, 7. Other, ___________ 

Impact: 1. Affects safety, 2. Affects function, 3. Affects neither safety nor function, 4. Affects both safety and function 
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Case-Control Study of 
Farm Machinery Injuries 

 
 
 
 
 
 
 
 
 
 
 

On-Site Questionnaire 
Cases 

 
 

Respondent Name:        

Address:         

          

          

Land Description:        

 

Telephone Number:    (H)    (W) 

Arrival on site: (Date and Time):         



 
Study ID Number: 

Notes from Pre-Interview Discussion: 
 
Intro – I ARE H, farm injury study          

 machinery inspection           

Legal action?             

Will operation help?            

Describe visit – 40 min, Q & machinery inspection        

approximate travel time           

type of machine -             

time and date of visit            

directions (over)           

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

     

 

(Include any discussion on consent, ethics, liability, decision on machine operation, etc.) 

1 
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Land location: 
 
             

             

             

             

             

              

Maps

2 
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I. Injury Event 
- Ideally conducted near “the machine” if acceptable to the case. 

 
I-1 Please describe the events of your injury beginning with information earlier in the 

day that led up to the injury and concluding with your discharge from the hospital. 
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After the case’s description is complete, ensure that all the following has been explained: 

Task 

Circumstances 

Body Part Injured 

Type of Injury 

Treatment 

Clarification of any incomplete information (5 W’s) 

 

Indicate that some of the following questions may be similar to previously answered questions. 

Explain that I have not seen any of the previous information regarding the injury other than the 

type of machinery involved and the mechanism of injury. Inform him that he does not have to 

answer a question if he feels uncomfortable. 

 

Verify the following: 

I-2 Did your injury occur on    ,  / / ? (Complete from  
 Day of the week Mo. Day Year medical records) 
 
 .… 1. Yes …. 2. No 

 
If No, when did it occur: _____/_____/_____ 

     Mo. Day Year 
 
 
I-3 Time of day your injury occurred? 

 …. 88. Does not remember 

 …. 99. Refused 

 
1. a.m. 
2. p.m. 

 
 and/or, 

 
…..1. 8 am to 10 am 

…..2. 10 am to noon 

…..3. noon to 2 pm 

…..4. 2 pm to 4 pm 

…..5. 4 pm to 6 pm 

…..6. 6 pm to 8 pm 

…..7. 8 pm to 8 am 
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I-4 Where on the farm did the injury occur? 
 
  .......1. Field under crop   .......9. Machinery shed/shop 

  .......2. Field in pasture   .......10. Grainery 

  .......3. Wasteland/uncropped area    .......11. Silo 

 (bush, ravine, etc.)   .......12. Farm driveway 

  .......4. Road or highway   .......13. Man-made water source 

  .......5. Farm Yard (with a residence)   .......14. Natural water source  

  .......6. Farm Yard (without a residence)  (slough, river, lake) 

     …...7. Corral or outdoor livestock pen   .......15. Other, specify     

  .......8. Barn 

 
  …. 99. Refused  

 
 
 
 
I-5 Activity you were performing at the time of the injury: 
 
 
 
 ......(100) Animal Production → If Yes for Animal Production, go to Table I-5a 

 

 ......(200) Crop Production → If Yes for Crop Production, please go to Table I-5b 

 

 ...... (300) Forestry  → If Yes for Forestry, please go to Table I-5c 
 

 ......(400) Farm Maintenance  → If Yes for Farm Maintenance of Buildings, please 
                 of Buildings    go to Table I-5d 
    

 ......(500) Transport  → If Yes for Transport, please go to Table I-5e 
 

 ......(600) Other Tasks  →  If Yes for Other Tasks, please go to Table I-5f 

 



 
Study ID Number: 
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I-5a (100) Animal Production 
 

Animal Production Animal Production Task 

101 .....  Cattle 01 .....  Herding 
102 .....  Sheep 02 .....  Branding 
103 .....  Swine 03 .....  Tagging 
104 .....  Poultry for meat 04 .....  Feeding/watering 
105 .....  Poultry for eggs 05 .....  Shoeing 
106 .....  Horse 06 .....  Roping 
107 .....  Exotic animals 07 .....  Loading/unloading 
 (buffalo, elk, ostrich, boar) 08 .....  Milking 
 09 .....  Inspecting 
108 .....  Bees 10 .....  Calving 
199 .....  Animal NEC, specify 11 .....  Vaccinating 
 12 .....  Other Veterinary activity 
 13 .....  Egg Collecting 
 14 .....  Mixing/grinding feed 
 15 .....  Other, specify  

 
I-5b (200) Crop Production 
 

Crop Production Crop Task 

201 .....  Grain 01 .....  Cultivating/tilling 
202 .....  Oilseeds 02 .....  Fertilizing 
203 .....  Pulse Crops 03 .....  Applying Pesticide, Aerial 
204 .....  Fruit/vegetables 04 .....  Applying Pesticide, Ground 
205 .....  Hay/fodder 05 .....  Applying Pesticide, Other 
206 .....  Greenhouse/incl. Mushrooms 06 .....  Seeding/planting 
207 .....  Trees 07 .....  Irrigating 
208 .....  Crop, NEC, specify 08 .....  Pruning 
 09 .....  Burning off 
 10 .....  Harvesting/picking/cutting 
 11 .....  Augering/elevating 
 12 .....  Cleaning/grading 
 13 .....  Storing 
 14 .....  Haymaking 
 15 .....  Manual loading/unloading 
 16 .....  Mechanical loading/unloading 
 17 .....  Transporting 
 18 .....  Inspecting 
 19 .....  Other, specify  
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I-5c (300) Forestry 
 

Forestry 

301 .....  Felling/clearing 
302 .....  Trimming 
303 .....  Butting 
304 .....  Snigging 
305 .....  Loading 
306 .....  Transporting 
307 .....  Milling 
308 .....  Other NEC, specify:  
 
 

 
 
I-5d (400) Farm Maintenance of Buildings/Structures/Equipment/Land 
 

Farm Maintenance Task 

401 .....  Building Maintenance 
402 .....  Maintenance of non-building structures 
403 .....  Machinery Maintenance 
404 .....  Vehicle Maintenance 
405 .....  Earth Moving/Bulldozing 
406 .....  Fencing 
407 .....  Burning 
408 .....  Inspecting 
409 .....  Road Maintenance 
410 .....  Other Maintenance, specify:  
 

 
 
I-5e (500) Transport 
 

Transport Task 

501 .....  Machinery transport 
502 .....  Transport of farm supplies 
503 .....  Transport of farm workers 
504 .....  Transport of materials and supplies for farm workers 
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I-5f (600) Other Task Not Listed Elsewhere 
 

Other Task 

Please specify:  
 
 
 
 
 

 
 
I-6 The work conditions at the time of injury were: 
 

Surface Condition Surface Type Light Conditions 

  .....  1. Dry  .......  1. Asphalt   ........  1. Artificial light, good
  .....  2. Icy  .......  2. Gravel  .......  2. Artificial light, poor 
  .....  3. Muddy  .......  3. Concrete  .......  3. Daylight 
  .....  4. Oily or greasy  .......  4. Floor covering  .......  4. Dark 
  .....  5. Snow covered  .......  5. Metal  .......  5. Dawn or dusk 
  .....  6. Straw, hay, sawdust  .......  6. Soil (fallow)  .......  6. Reduced due to 

              dust, fog, snow or rain 
  .....  7. Wet  .......  7. Cropped land  
  .....  8. Other,   .......  8. Wood  
  .......  9. Grass  
  .......  10. Other,   
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  .....  88. Can’t Recall   .....  88. Can’t Recall   .....  88. Can’t Recall 
  .....  99. Refused    .....  99. Refused    .....  99. Refused  
   

 
 
I-7 Do you believe the work conditions contributed to the injury occurring? 
 

 …. 88. Does not recall 

 …. 99. Refused 

 .… 1. Yes …. 2. No 
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I-8 Were you using any protective equipment at the time of the injury? 
 
 .… 1. Yes …. 2. No If No, please skip to I-9. 

 …. 88. Does not recall 

 …. 99. Refused 

 
 
 
 
 
 
 
 If Yes, (can select more than one category) 
 

  .....  1. Ear muffs/plugs   .......  11. Chemical resistant overalls 

  .....  2. Safety goggles   .......  12. Helmet (ATV, motorcycle) 
  .....  3. Heavy gloves   .......  13. Safety work boots 
  .....  4. Heavy apron   .......  14. Spray hood, suit or mask 
  .....  5. Welding mask   .......  15. Snug fitting clothes 
  .....  6. Dust mask/respirator (particles)   .......  16. Safety belt 
  .....  7. Respirator (cartridge)   .......  17. Other 1,   
  .....  8. Chemical resistant gloves   .......  18. Other 2,   
  .....  9. Chemical resistant apron   .......  99. Refused 

 .......  10. Chemical goggles  

 
 
I-9 Were you working at the time of injury? 
 
 .… 1. Yes …. 2. No 

9 

 
 
 
 
 If Yes, was it paid work: 

If No, please skip to I-10. 

 …. 88. Does not recall 

 …. 99. Refused 
 
 .… 1. Paid 
 …. 2. Unpaid 
 …. 88. Does not recall 
 …. 99. Refused
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I-10a Prior to the injury, how many hours did you work that day? 
 
 Farm work     hours 

 …. 88. Does not recall 

 …. 99. Refused 

 Non farm work    hours 
 
 
 
 
I-10b     In the 48 hours preceding the injury, how many hours did you work? 
 
 Farm work     hours 

 …. 88. Does not recall 

 …. 99. Refused 

 Non farm work    hours 
 
 
 
 
 
I-11 ASAE Farm and Agricultural Injury Classification (FAIC) Code: ____________
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II. Machinery Characteristics 
 
The following questions refer to the machine that was involved in your injury. 
 
Type of Machine: 
 
II-1 List the: 
 

Make Model 
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  .....  88. Can’t Recall   .....  88. Can’t Recall 
  .....  99. Refused    .....  99. Refused  
  

 
 
II-2 Who manufactured this machine?         

 …. 1. Same make as above 

 …. 2. Farmer 

 …. 3. Fabrication shop 

 …. 4. Other, _________________ 

 …. 88. Does not recall 

…. 99. Refused 

 
 
 
 
 
 
 
 
 
 
 
 
II-3 How long had this piece of machinery been used on the farm prior to your injury? 
 

 …. 88. Does not recall 

 …. 99. Refused 

    Years 
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II-4 Did you purchase this machine new? 
 

 …. 88. Does not recall 

 …. 99. Refused 

 
 .… 1. Yes …. 2. No 
 
 
 

 …. 1. Privately 

 …. 2. Machinery dealer 

 …. 3. Manufactured on your farm 

 …. 4. Other, specify     

 …. 88. Does not recall 

 …. 99. Refused 

 
 
 
 
 
 
 
 
 
 
II-5a Had there been any modifications made to this piece of machinery prior to your 

injury? 
 
 
 .… 1. Yes …. 2. No If No, please skip to II-6b. 

 …. 88. Does not recall 

 …. 99. Refused 

 
 
 
 
  

If Yes, please describe what these were and why they were made: 
              

              

 
II-5b Have there been any modifications made to this piece of machinery since your 

injury? 
 
 
 .… 1. Yes …. 2. No If No, please skip to II-7. 

 …. 88. Does not recall 

 …. 99. Refused 

 
 
 
 
  

If Yes, please describe what these were and why they were made: 
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II-6  Service and Maintenance 
 Please explain the maintenance schedule of this machine.  
 How often are the following activities performed? 
 

  daily  weekly  monthly  yearly never  n/a 
1. Overall machine 
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Clean machine 
check safety devices 

shields, lockouts, reflectors etc. 
general inspection 

batteries, tires, missing components, visual faults, fluid leaks, 
bearings, lights etc. 

 
2.  Power source (engine) 
 
check, fill/change oil and filter 
check/change/clean cooling system 
 
3.  Power transfer 
 
inspect/adjust condition of elements 

belts, chains, gears, sprockets, hydraulic hoses, pulleys, shafts, 
U-joints etc. 

check fluid levels 
 transmission, hydraulic, gear boxes etc. 
grease/lubricate 
 
4.  Functional components 
 
repair/replace components 

hydraulic hoses, pick up teeth, sickles, shanks, nozzles etc. 
check/reset 

adjustments, settings etc. 
 
5.  Operator workplaces 
 
check air quality system 
 air filter, A/C system 
clean        

steps, windows etc. 
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II-7  Was this machine serviced within the 24 hours prior to your injury? 

 
 …. 88. Does not recall 

 …. 99. Refused 
    …..1. Yes 
    …..2. No 
 

 If no, When was the previous service 
 

        (day/month/year) 

 

II-8 When was this machine last repaired prior to your injury? 

 
 …. 88. Does not recall 

 …. 99. Refused 
       (day/month/year) 

 

 

  Component repaired:__________________________ 

 

II-9 Has the component involved ever been repaired or modified? 
  

     …..1. Yes 
    …..2. No 
    …..3. Not applicable 
    …..88. Does not recall 
    …..99. Refused 
     

 If yes, when and what          
 

              

              

 

II-10 Is the machine stored under cover? 
 

    …..1. Yes 
    …..2. No 
    …..99. Refused 
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II-11 Do you keep a service and maintenance log? 
 

    …..1. Yes 
    …..2. No 
    …..99. Refused 

 

 

II-12 Do you have the operators manual for this machine? 
 

    …..1. Yes 
    …..2. No 
    …..88. Does not recall 
    …..99. Refused 
     

 If yes, are you familiar with it? …..1. Yes 
    …..2. No 
    …..99. Refused 

 
 

II-13 What was your experience level with this machine prior to your injury? 

 
 …. 88. Does not recall 

 …. 99. Refused 
   …. 1. <20 hours of operation 

 …. 2. 20 to 100 hours of operation 

 …. 3. 100 to 200 hours of operation 

 …. 4. >200 hours of operation 

 

 

 

 

II-14 How long were you using this machine on the day of your injury? 

 
 …. 88. Does not recall 

 …. 99. Refused 
     Hours 
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II-15 Serial number:_________________________ 

 

II-16 Machine Age 

 

(a) Year of manufacture:      

 
Source:  1. Serial Plate 

   2. Estimate 

  3. Other:    

  4.  Unknown 

 

 

 

 

(b) Hours:      

 
Source:  1. Hour meter 

   2. Estimate 

  3. Other:    

  4. Unknown 

 

 

 

 

 If Hour meter, is it still functional?  

  1. Yes  2. No.  When did it quit working?       

 

(c) Mileage:        1. miles 

        2. kilometers 
Source:  1. Odometer 

   2. Estimate 

  3. Other:    

  4. Unknown 

 

 

 

 

 If Odometer, is it still functional? 

   1. Yes  2. No.  When did it quit working?       
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II-17 What do you think are the most practical changes that could have prevented this 

accident? 

 

 (a) Most practical changes to machine:         

              

              

              

              

 

  

 (b) Most practical changes to your actions prior to the accident:     

              

              

              

              

 

 

II-18 Have you had any other accidents or near accidents pertaining to this machine? 

Accidents?     1. No   2. Yes.  How many? _________________________ 

Near accidents?    1. No   2. Yes.  How many? _________________________ 

 
 
II-19 Do you have any other comments to make about the machinery involved? 

              

              

              

              

              

 

Thank you very much for your cooperation today. We appreciate how valuable your time is and 
we are grateful that you are willing to take the time to participate in this study. It is anticipated 
that the results of this study will contribute to the prevention of farm machinery-related injuries 
in the future. 
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II-20 List of safety devices that were relevant to the accident and their compliance with safety standards. 

 

Type Status ISO ASAE SAE CAN/CSA Other comments 

        

        

        

        

        

        

        

        

Type: 1. ROPS, 2. Seatbelt, 3. Guard/Shield, 4. Stabilizer, 5. Handrail, 6. Rearview, 7. Lockout, 8. Safety Switch, 9. Visibility/Lighting, 10. Inaccessible by design, 

11. Audible warning, 12. Traction Aids, 13. Decals/Signs, 14. SMV sign,  15. Other__________ 

Status: 1. Fully functional, 2. Removed, 3. Totally non-functional, 4. Partially non-functional,  5. Other__________ 

Compliance with standards:         1. Yes, 2. No, 3. N/A 
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II-21 State of repair 

 

Out of Repair Component & comments Type of Deviation Safety Impact

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

Type of Deviation: 1. Missing, 2. Broken/Bent, 3. Non-functional, 4. Modified, 5. Leaking, 6. Out of place, 7. Other, ___________ 

Impact: 1. Affects safety, 2. Affects function, 3. Affects neither safety nor function, 4. Affects both safety and function 
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II-22  Was the machine being used for purposes it was not intended for? 

 

    …..1. Yes explain:_________________________________________ 

    …..2. No  

    …..3. Not applicable 

 

II-23  Were proper procedures followed before the injury occurred? 

 

    …..1. Yes 

    …..2. No explain:_________________________________________ 

    …..3. Not applicable 

 



 Study ID Number: _______ 
 

 

CASE-CONTROL STUDY OF  
FARM MACHINERY INJURIES 

 
 
 
 
 
 

TELEPHONE QUESTIONNAIRE  
 

Respondent’s Name:   
 
Address:    
  
Telephone No : (H) (W)

 
 
 
 
 
 
 
 

 
 
Interviewer’s Name: Number: 
 
Record of Contact 

 
Date Called Time Called Dis

posi
tion 
of 
Co
nta
ct 

 
First Contact 

 
   

 
Second Contact 

 
   

 
Third Contact 

 
   

 
Fourth Contact 

 
   

 
When you call for an appointment on the telephone  

 
 

 
Hello, Mr./Mrs./Ms.                                                        , I am                                                     
from the Centre for Agricultural Medicine, University of Saskatchewan. As you know, we are 
conducting a case-control study of farm machinery injuries. We are very pleased that you are 
willing to participate in this study. I am calling today for your responses to the telephone survey. 
The survey will take 15 minutes to complete. 
 
 1 



 
 2 

 
 
 



 
 3 

Now we will begin. If at any time you do not understand the question or the possible answers, 
please tell me and I will explain as best I can. If at any time you wish to stop the interview, 
please tell me.  
 

 Are you ready to begin?    Yes No  
 

 Do you understand that your continued participation in this telephone interview will be taken 
as your consent to participate in this 
study?  Yes No 

 
 Do you understand that your responses will be used in the Case-Control Study of Farm 

Machinery Injuries and that these results will be reported in summary form only and will not 
identify any individual?    Yes No 
 

  Have you been hospitalized for a farm machinery injury during the last twelve months?
 Yes No 

 



PART I - FOR CASES AND CONTROL SUBJECTS: 
The following questions pertain to the year beginning 

               /               /                

 
 4 

      (dd)            (mm)     (yy) 

 
Time Started:  
Study ID Number:  
Interviewer Number:  

 
 
 
 
 
 
 
 
A.  DEMOGRAPHICS  

 
 
 
 

  888. Don’t know
  999. Refused 

A-1.  What is your birth date?                                (dd/mm/yy)   
 
 
A-2.   Record respondents gender 
 

....... 1. Male 

....... 2. Female 
 

  888. Don’t know
  999. Refused 

A- 3.  How tall are you?         feet         inches (           cm.)   
 

 
 
 

  888. Don’t know
  999. Refused 

A-4.  How much do you weigh?         kg. or         lbs.    
 
 
 
A-5.  What would you consider your main occupation? 
 

If Not farming, please skip to A-
5b.  ...... Farming   ...... Not farming → 

↓ 
A-5a. Please describe the nature of your involvement in farming. 

 
....... 1. Full time, all year round   
....... 2. Full time, seasonal    
....... 3. Part time, all year round 
....... 4. Part time, seasonal 
....... 5. Other, specify:                          

 
A-5b. Job Title:                          

A-6.  Do you have a second occupation? 



 

↓
 ...... Farming   ........Not farming  ........No 

              ↓ 
Specify Job Title:                          

Please describe the nature of your involvement in farming? 
 

....... 1. Full time, all year round   

....... 2. Full time, seasonal    

....... 3. Part time, all year round 

....... 4. Part time, seasonal 

....... 5. Other, specify                                 
   777. Not applicable 

  888. Don’t recall 
  999. Refused 

A-7.  In your lifetime, how many years have you 
been farming?              Years  

     (Prompt the respondent to give a number.) 
(By farming we mean work that included or was related to your livelihood 
of farming, or that of your direct relative, employer or host. This may include, but is not limited to, 

activities related to seeding, haying, pesticide 
application, harvest, tillage, care of farm animals, 
and transport of farm products and machinery). 
  

            
A-8.  What is your relationship to the farm owner? 
 

....... 1. Farm owner     

....... 2. Owner operator    

....... 3. Spouse      

....... 4. Child      

....... 5. Other relative    99. Refused 

....... 6. Neighbour/friend    

....... 7. Hired worker/ full time 

....... 8. Hired worker / part time 

....... 9. Family member of hired worker 

....... 10. Custom operator 

....... 11. Farm service provider 

....... 12. Other, specify                                                 
 
A-9.  What is the highest level of education you achieved? 
 

....... 1. Primary 
  88. Don’t recall 
  99. Refused 

....... 2. Completed high school 

....... 3. Completed technical diploma 

....... 4. Completed apprenticeship program  

....... 4. Completed undergraduate university studies 

....... 5. Completed postgraduate university studies 

....... 6. Other, specify                                                 
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A-10.  Have you completed college or technical courses in agriculture? 
 

If No, please skip to A-
11. ........1. Yes   ...... 2. No  → 

         ↓ 
     What were these courses: 

                         
                         
 
A-11.  During your lifetime, have you ever been hospitalized for an injury?  

 
If No, please skip to A-
12. ........1. Yes   .......2. No  → 

         ↓ 
Injury #1:   Year               Was it a farm or farm machinery injury? 1. Yes        

 
2. No 

Injury #2    Year               Was it a farm or farm machinery injury? 1. Yes        
 
2. No 

Injury #3    Year               Was it a farm or farm machinery injury? 1. Yes        
 
2. No 

 
       

A-12.  With which hand do you prefer to perform most tasks? 
 

 .......1. Right 
 .......2. Left 
 .......3. Both 
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B.  HEALTH CHARACTERISTICS  

 
 
 
 
B-14.   Has a doctor told you that you have any of the following chronic medical conditions 

or disorders? 
 
 
 Yes No 

 
Don’t 
know 

 
Refused

 
B-14-1. Memory problems/ Confusion ........................   

 
 

 
 

 
B-14-2. Arthritis / Rheumatism / Bursitis ....................   

 
 

 
 

 
B-14-3. Diabetes ..........................................................   

 
 

 
 

 
B-14-4. Epilepsy / convulsions / seizures ....................   

 
 

 
 

 
B-14-5. Heart disease/ heart attack / angina ................
    Heart failure / Rheumatic Heart Disease 

  
 
 

 
 

 
B-14-6. High blood pressure ........................................   

 
 

 
 

 
B-14-7. Parkinson’s disease .........................................   

 
 

 
 

 
B-14-8. Stroke ..............................................................   

 
 

 
 

 
B-14-9. Head injury .....................................................   

 
 

 
 

 
B-14-10. Stomach trouble / ulcer .................................   

 
 

 
 

 
B-14-11. Emotional trouble (e.g. depression,            
                anxiety)..................................................... 

  
 
 

 
 

 
B-14-12. Multiple sclerosis ..........................................   

 
 

 
 

 
B-14-13. Chronic respiratory problem.........................   
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B-15. During the month of                      did you regularly use any medications, 
prescription or over the counter? (By regularly, we mean at regular intervals for a number 
of days, weeks or months.) 
 If No, please skip to B-

16. ....... 1. Yes   .......2. No → 

         ↓  88. Don’t recall/ don’t know 
 99. Refused  

 
 

B-15a. Please name them:   
    Antihistamines, allergy or cold medications:                           
    Pain medicine, prescription or over the counter:                          
    Heart medicine:                          
    Pills to control your appetite:                          
    Blood pressure medicine:                          
    Tranquillizers, sedatives or sleeping pills:                          
    Anti-convulsants:                          
    Other:                          

 
 
B-16.  During the last year, did you wear eyeglasses or contact lenses? 
 

If No, please skip to B-17.
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↓
 .......1. Yes   .......2. No →  

 
 88. Don’t recall/ don’t know 
 99. Refused 

 
 
 
 

B-16a. With your glasses /contact lenses on, do you consider your eyesight: 
 

....... 1. Excellent     88. Don’t recall/ don’t know 
 99. Refused ....... 2. Very good    

....... 3. Good 

....... 4. Fair 

....... 5. Poor 
 

B-17. During the last year, did you have trouble hearing what was said in normal 
conversation? 

  88. Don’t recall/ don’t know 
 99. Refused ........1. Yes 

 .......2. No   
 



B-18.  During the last year, did you usually use a hearing aid? 
 

If No, please skip to B-
19.  .......1. Yes   .......2. No → 

 

↓  88. Don’t recall/ don’t know 
 99. Refused  

 
 

B-18a.    With your hearing aid on, do you consider your hearing: 
 

 88. Don’t recall/ don’t know 
 99. Refused 

....... 1. Good   

....... 2. Fair     

....... 3. Poor 
 

B-19. At the present time, do you smoke cigarettes? 
 

....... 1. Daily 

....... 2. Occasionally 

....... 3. Not at all     
 
B-20. Have you ever smoked cigarettes daily? 
 

....... 1. Yes 

....... 2. No 
 
B-21. Do you smoke pipes, cigars, or cigarillos? 
 

....... 1. Daily 

....... 2. Occasionally 

....... 3. Not at all 
 
B-22. In the past 12 months what is the highest number of alcoholic beverages you can 

recall having on one occasion? 
 

If None, please skip to B-23 (sleep). 
                     Number of drinks → 

 

↓
If one or more, ask the graduated frequency question below beginning at the category 
corresponding to the answer above and continue down the questions. 
 
 
Graduated frequency questions: 
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B-22a.  During the last 12 months, how often did you have: 
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12 or more drinks:                     (Frequency) Does not apply 
8 to 11 drinks, but no more than 11                   (Frequency) Does not apply 
5 to 7 drinks, but no more than 5                   (Frequency) Does not apply 
3 to 4 drinks, but no more than 4                   (Frequency) Does not apply 
1 to 2 drinks, but no more than 2                   (Frequency) Does not apply 

 
of any kind of alcoholic beverage in a single day, that is, any combination of 
cans of beer, glasses of wine, or drinks containing liquor of any kind? 

 
B-23. In the last month how likely were you to doze off or fall asleep in the following 

situations, in contrast to just feeling tired?  Please respond by choosing one of the 
following categories: (0) Never, (1) slight chance, (2) moderate chance, (3) high 
chance. 

 
 
 

 
RESPONSE CHOICES 

 
 

 
0 1  2 
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SITUATION 

 
you would 
never doze 

off 

you would have 
a slight chance 

of dozing  

you would have 
a moderate 

chance of dozing 

 
you would have 
a high chance 

of dozing 
 
sitting and reading......................... 

 
   

 
 

 
watching TV ............................... 

 
   

 
 

 
sitting inactive in a public place.... 

 
   

 
 

 
as a passenger in a car for an hour 
without a break............................ 

 
   

 
 

 
lying down to rest in the afternoon 
when circumstances permit  ............ 

 
   

 
 

 
sitting and talking to someone ...........

 
   

 
 

 
sitting quietly after a lunch 
without alcohol .............................. 

 
   

 
 

 
in a car, while stopped for a few 
minutes in traffic............................ 

 
   

 
 

 
 
B-24.  On average, how many hours of sleep do you have a night?               Hours 
 
 



C.  FARM CHARACTERISTICS  
 
 
 
 C-1.  From the list I will 

read, what was the main 
commodity produced on 
your (the) farm? 

C-2.   From the list I will read,  
what was the second most 
important commodity produced 
on your (the) farm? 

 
Commodity Produced   

 
1. Grains (cereals, oilseeds, pulse 

crops, others) .......................
  

 
2.  Cattle (meat) .......................   
 
3.  Cattle (dairy) .......................   
 
4.  Swine  ..................................   
 
5.  Poultry (meat)  .......................   
 
6.  Poultry (eggs)  .......................   
 
7.  Vegetables/ Fruits  .................   
 
8.  Exotic animals  ......................   
 
9. Customs services, specify  .......   
 
10. Other, specify  .......................   
 
88.  Can’t recall/ don’t know  .........   
 
99.  Refused  ...............................   

 
C-3. As I read the following list, please indicate whether the commodity is  produced on 

your (the) farm? 
 

....... 1. Cereal grain       

....... 2. Oilseeds      

....... 3. Pulse Crops      88. Don’t recall/ don’t know 
 99. Refused ....... 4. Other crops, specify                    

....... 5. Vegetables/Fruit     

....... 6. Cattle (meat)     

....... 7. Cattle (dairy)     

....... 8. Swine 

....... 9. Poultry (meat 

....... 10. Poultry (eggs) 

....... 11. Exotic animals 

....... 12. Other, specify                   
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C-4.  What size is the farm? 
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 88. Don’t recall/ don’t know 
 99. Refused 

....... 1. < 320 acres      

....... 2. 320 to 1000 acres     

....... 3. 1000 to 2500 acres 

....... 4. 2500 to 5000 acres 

....... 5. 5000 to 10,000 acres 

....... 6. > 10,000 acres 
 

C-5. How many acres are under crop in an average year? 
 

 77. Does not apply 
 88. Don’t recall/ don’t know 
 99. Refused 

                  Acres     
 
 

 
 
C-6.  How many acres are in pasture? 

 77. Does not apply 
 88. Don’t recall/ don’t know 
 99. Refused 

                  Acres      
 
 

 
 
C-7. How many head of livestock are supported on the farm? 
 

 77. Does not apply 
 88. Don’t recall/ don’t know 
 99. Refused 

                  Head      
 
 

 
C-8. From the list I will read, in your opinion, how would you categorize your / the 

farm’s current debt load? 
 

 88. Don’t recall/ don’t know 
 99. Refused 

....... 1. None      

....... 2. Small      

....... 3. Medium 

....... 4. Large 
 

C-9. From the list I will read, which management structure best describes the 
management structure of your (the) farm? 

 
....... 1. Individual family farm     88. Don’t recall/ don’t know 

 99. Refused ....... 2. Partnership      
....... 3. Family corporation 
....... 4. Other corporation 
....... 5. Other type of structure, specify                                                          

C-10. Including family workers and hired workers, how many people work on your (the) 



farm? 
                          Number of workers  

 
C-11. Of these, how many are hired workers?  
 

....... None 

....... Full-time              Number 

....... Part-time              Number 

....... Seasonal               Number 
 
C-12. In the past three years, have there been any major changes related to the farm or 

farm work? 
 

....... 1. Increase or decrease in total area under crop (beyond normal yearly variation) 

....... 2. Increase or decrease in number of animals (beyond normal yearly variation) 

....... 3. Marked increase or decrease in commodity prices 

....... 4. Staff changes 

....... 5. Ownership changes  88. Don’t recall/ don’t know 
 99. Refused ....... 7. New equipment 

....... 8. Changes in production methods 

....... 9. Other, specify                                              
 
 
 
IF RESPONDENT IS A CASE SUBJECT, SKIP TO PAGE 14 NOW. 
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That concludes our telephone interview. 
 
Another important feature of this study is to examine the role that farm machinery design plays 
in the occurrence of farm machinery injuries.  In order for us to address this question, it is 
necessary to conduct standard evaluations of machinery that is currently being used by our study 
participants.  Before you consider this final question, we would like to remind you that we are a 
research organization and all information provided by you is strictly confidential. 
 
C-13. Would you be willing to allow a trained agricultural engineer to visit your farm to 

assess just one of your farm machines? 
(If the respondent asks which machine, say We do not know yet, but when the 
agricultural engineer contacts you, he will know.) 

 

↓
....... 1. Yes    ....... 2. No 

 
 
 

The agricultural engineer will contact you again soon to arrange at your 
convenience, a date and time for his visit to your farm. 

 
Thank you very much for your co-operation today. We appreciate how valuable your time is and 
we are grateful that you are willing to take the time to participate in this study. It is anticipated 
that the results of this study will contribute to the prevention of farm machinery-related injuries 
in the future. 
 
Time interview ended:                              
 
Comments from Respondent:                                                                                                       
 
                                                                                                                                                       
 
Comments from Interviewer:                                                                                                        
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THE REMAINDER IS TO BE COMPLETED BY CASE SUBJECTS ONLY  
The next part of the interview contains questions about the farm machinery injury 

which you have recently had. 

 
 D.  INJURY EVENT  
 
 
 
 
D-1.  Did your injury occur on                          ,       /      /      ? (Complete from medical record) 
                                              Day of the week           Mo.   Day     Year 

 
 .......1. Yes  ........ 2. No 

 
D-2.  What time of day did your injury occur? 
 ....... 88. Does not 

remember 
....... 99. Refused 

                      a.m./p.m.     
 

 
 
D-3.  Please describe the events leading up to the injury, including what you were doing 

and what  actually happened. (Prompt to include details such as agent of injury and 
activity and task at time of injury, body part injured, type of injury, and treatment) 

 

TASK:                          

                                                                                                                                                        

CIRCUMSTANCES:                          

                                                                                                                                                        

BODY PARTS INJURED:                          

                                                                                                                                                        

TYPE OF INJURY:                                                                                                                        

                                                                                                        

TREATMENT:                          

                                                                                                                                                         
 
D-4.  Where on the farm did this injury occur? (Excluding residence) 
 

....... 1. Field under crop      

....... 2. Field in pasture     
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....... 3. Wasteland/uncropped area (bush, ravine, etc.)  

....... 4.  Road or highway       

....... 5.  Farm Yard      
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If Yes for Animal Production, please go to table D-
5a.  

If Yes for Crop Production, please go to table D-
5b.  

If Yes for Forestry, please go to table D-5c. 

If Yes for Farm Maintenance of Buildings, please 
go to table D-5d.  

 If Yes for Transport, please go to table D-5e. 

If Yes for Other Tasks, please go to table D-5f.  

....... 6.  Corral or outdoor livestock pen   ....... 88. Does not 
remember ....... 7.  Barn      

....... 99. Refused 

....... 8.  Machinery shed/shop    

....... 9.  Grainery 

....... 10. Silo 

....... 11. Farm Yard (excluding residence yard) 

....... 12. Farm driveway 

....... 13. Man-made water source 

....... 14. Natural water source (slough, river, lake) 

....... 15. Other, specify                               
 
 
D-5. What activity were you actually performing at the time of the injury? 
 
 

.......(100) Animal Production 
 
 

.......(200) Crop Production 
 
 

.......(300) Forestry 
 
 

.......(400) Farm Maintenance of Buildings 
 
 

.......(500) Transport 
 
 

.......(600) Other Tasks 
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D-5a. (100) Animal Production 
 

 
Animal Production Animal Production Task 

 
101.... Cattle 
103.... Sheep 
104.... Swine  
105.... Poultry for meat 
106.... Poultry for eggs 
107.... Horse 
108.... Exotic animals 

(buffalo,elk,
ostrich,boar) 

109.... Bees 
199.... Animal NEC, specify 

 

01...... Herding 
02...... Branding 
03...... Tagging 
04...... Feeding/watering 
05...... Shoeing 
06...... Roping 
07...... Loading/unloading 
08...... Milking 
09...... Inspecting 
10...... Calving 
11...... Vaccinating 
12...... Other Veterinary activity 
13...... Egg Collecting 
14...... Mixing/grinding feed 
15...... Other, specify:     
    

 
D-5b. (200) Crop Production 

 
 

Crop Production Crop Task 
 
201......Grain  
202......Oilseeds 
203......Pulse Crops 
204......Fruit/vegetables 
205......Hay/Fodder 
206......Greenhouse/incl mushrooms 
207......Trees 
208......Crop, NEC, specify 

 

01........Cultivating/tilling 
02........Fertilizing 
03........Applying Pesticide, Aerial 
04........Applying Pesticide, Ground 
05........Applying Pesticide, Other 
06........Seeding/planting 
07........Irrigating 
08........Pruning 
09........Burning off 
10........Harvesting/picking/cutting 
11........Augering/elevating 
12........Cleaning/grading 
13........Storing 
14........Haymaking 
15........Manual loading/unloading 
16........Mechanical loading/unloading 
17........Transporting 
18........Inspecting 
19........Other, specify :    

___________________      
               

 
D-5c. (300) Forestry  
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Forestry 
 
 
301......Felling/clearing 
302......Trimming 
303......Butting 
304......Snigging 
305......Loading 
306......Transporting 
307......Milling 
308......Other NEC, specify:    
 

 
 
D-5d. (400) Farm Maintenance of Buildings/ Structures /Equipment /Land 

 
 

Farm Maintenance Task 
 
 
401...... Building Maintenance 
402...... Maintenance of non-building structures 
403...... Machinery Maintenance 
404...... Vehicle Maintenance  
405...... Earth Moving / Bulldozing 
406...... Fencing 
407...... Burning 
408...... Inspecting 
409...... Road Maintenance 
410...... Other Maintenance, specify:    

    
 

 
D-5e. (500) Transport 

 
 

Transport Task 
 
 
501 Machinery transport 
502 Transport of farm supplies 
503 Transport of farm workers 
504 Transport of materials and supplies for farm workers 
 

 
 

D-5f. (600) Other Task Not Listed Elsewhere 



 
 

Other Task 
 
 
Please specify:     
 
    
 
    
 
 

 
 
D-6. What were the work conditions at the time of the injury? 
 
 
Surface condition 

 
Surface type 
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....... 88. Can’t 
recall 

....... 99. Refused 

....... 88. Can’t 
recall 

....... 99. Refused

....... 88. Can’t 
recall 

....... 99. Refused

Light conditions 
 

 ...... 1. Dry 
 ...... 2. Icy 
 ...... 3. Muddy 
 ...... 4. Oily or greasy 
 ...... 5. Snow covered 
 ...... 6. Straw, hay,             

      sawdust 
 ...... 7. Wet 
 ...... 8 Other,                      

   
 
 
 
 

 
 ...... 1. Asphalt 
 ...... 2. Gravel 
 ...... 3. Concrete 
 ...... 4. Floor covering  
 ...... 5. Metal 
 ...... 6. Soil 
 ...... 7. Grass 
 ...... 8. Wood  
 ...... 9. Other,                       

 
 

 ...... 1. Artificial light,       
       good 

 ...... 2. Artificial light, 
poor 

 ...... 3.  Daylight 
 ...... 4. Dark 
 ...... 5. Dawn or dusk 
 ...... 6. Reduced due to      

dust, fog or snow      
or rain 

 
 
 

 
 

D-7.  Do you believe the work conditions contributed to the injury occurring?    
 

....... 88. Does not 
recall 

....... 99. Refused 

 ...... 1. Yes   ...... 2.  No    
 

 
 



D-8.  Were you using any type of protective equipment at the time of the injury? 
 

If No, please skip to D-9. 
 ...... 1. Yes   ...... 2.  No →   
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↓
 

 
....... 88. Does not 

recall 
....... 99. Refused 

 
 
 

If Yes, (can select more than one category) 
 

 
 ...... 1. Ear muffs/plugs   
 ...... 2. Safety goggles   
 ...... 3. Heavy gloves   
 ...... 4. Heavy apron    
 ...... 5. Welding mask   
 ...... 6. Dust mask/respirator 

(particles) 
 ...... 7. Respirator (cartridge)   
 ...... 8. Chemical resistant gloves 
 ...... 9. Chemical resistant apron 

 ...... 10. Chemical goggles 
 ...... 11. Chemical resistant overalls 
 ...... 12. Helmet (ATV, motorcycle) 
 ...... 13. Safety work boots 
 ...... 14. Spray hood, suit or mask 
 ...... 15. Other 1                                           

  
 ...... 16. Other 2                                           

   
 ...... 17. Other 3                                           

   
 ...... 99. Refused 

 
 

 
D-9.  Were you working at the time of the injury? 
 

If No, please skip to D-
10. 

↓
 ...... 1. Yes   ...... 2.  No →    

....... 88. Does not 
recall 

....... 99. Refused 

 
 
 

If Yes, was it paid work: 
 

 ...... 1. Paid       
 ...... 2. Unpaid 
 ...... 99. Refused 

 
D-10.  How many hours did you work the day prior to the injury? 
 

....... 88. Does not 
recall 

....... 99. Refused 

 ...... Farm work                 Hours    
 ...... Non farm work           Hours      
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....... 88. Does not 
recall/don’t know 

....... 99. Refused 

If No, please skip to E-4. 

↓ ....... 88. Does not 
recall/don’t know 

....... 99. Refused 

 
 
 
 
The following questions refer to the machine which was involved in your injury. 
 
E-1. Who manufactured this machine?                          
  

 
 
 
E-2.  Please describe: 
 

 
Make 

                        
Model 

                        
Year of manufacture 

                        
 
 
88. Don’t recall/don’t know 
99. Refused 
 

 
88. Don’t recall/don’t know 
99. Refused 

 
88. Don’t recall/don’t know 
99. Refused 

 
 
E-3.  Did this machine have any safety features? (ie. Guards, ROPS, seatbelt, safety switchs, 

etc.) 
 

 ...... 1. Yes   ...... 2.  No →  
 

 
 

If Yes, please describe: 
 
 
 
Features Was this in use at the time of your injury? 
 
Feature #1   
Feature #2   
Feature #3   
Feature #4   
Feature #5   
Feature #6   
Feature #7   

..........  ...... Yes   ...... No 

..........  ...... Yes   ...... No 

..........  ...... Yes   ...... No 

..........  ...... Yes   ...... No 

..........  ...... Yes   ...... No 

..........  ...... Yes   ...... No 

..........  ...... Yes   ...... No 

E.  MACHINERY CHARACTERISTICS 
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....... 88. Does not 
recall/don’t know 

....... 99. Refused 

....... 88. Does not 
recall/don’t know 

....... 99. Refused 

If No, please skip to E-7. 

↓ ....... 88. Does not 
recall/don’t know 

....... 99. Refused 

....... 88. Does not 
recall/don’t know 

....... 99. Refused 

Feature #8   ..........  ...... Yes   ...... No 
 

 
E-4. How long had this piece of machinery been used on the farm prior to your injury? 
 

                   Years      
 
 
 
E-5.  Did you purchase this machine new? 
 

 ...... 1. Yes   ...... 2.  No   
↓    

 
If No, where did you purchase this machine? 

 
 

 ...... 1. Privately 
 ...... 2. Machinery dealer 
 ...... 3. Manufactured on your farm 
 ...... 4. Other, specify                               

 

        
        
        
        
        
        
        

 
E-6. Had there been any modifications made to this piece of machinery prior to your 

injury? 
 

 ...... 1. Yes   ...... 2.  No →  
 

 
 
 

 
If Yes, please describe what these were:                                                                             

                                                                                                                                            
E-7.  When was this machine last serviced prior to your injury?  

 
                                         (Day/mo/yr)   



 
 

 
E-8.  When was the last major maintenance check of this machine prior to your injury? 
 

....... 88. Does not 
recall/don’t know 

....... 99. Refused 

                                          (Day/mo/yr)   
 

 
E-9.  When was this machine last repaired prior to your injury? 
 

....... 88. Does not 
recall/don’t know 

....... 99. Refused 

                                          (Day/mo/yr)   
 
 
 
E-10.  How would you describe the state of repair of this machine at the time of your 

injury? 
 

....... 88. Does not 
recall/don’t know 

 ...... 1. Excellent     
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....... 99. Refused 
 ...... 2. Above average    
 ...... 3. Average 
 ...... 4. Below average 

 
 

E-11. What was your experience level with this machine prior to your injury? 
 

....... 88. Does not 
recall/don’t know 

....... 99. Refused 

 ...... 1. < 20 hours of operation    
 ...... 2. 20 to 100 hours of operation  
 ...... 3. 100 to 200 hours of operation 
 ...... 4. > 200 hours of operation 

 
 
E-12.  How long were you using this machine on the day of your injury? 
 ....... 88. Does not 

recall/don’t know                                Hours    
 ....... 99. Refused 

 
 
E-13.  Do you have any other comments to make about the machinery involved? 

                                                                                                                                                
                                                                                                                                                
                                                                                                                                                
                                                                                                                                                
                                                                                                                             

 
E-14.  Is there any way that you think the machine could be made safer? 
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That concludes our telephone interview. An important feature of this study is to determine the type 
and amount of exposure farmers have to agricultural machinery. Now that you have completed this 
part of the study, we will send you another survey in the mail regarding the type and amount of farm 
machinery which you operate in the course of a year on the farm. It is important that you complete 
this survey as soon as possible and return it to us in the postage paid envelope that will be provided. 
 
Another important feature of this study uis to examine the role that farm machinery design plays 
in the occurrence of farm machinery injuries.  In order for us to address this question, it is 
necessary to conduct standard evaluations of machinery that is currently being used by our study 
participants.  Before you consider this final question, we would like to remind you that we are a 
research organization and all information provided by you is strictly confidential. 
 
E-15. Would you be willing to allow a trained agricultural engineer to visit your farm to 

assess the machine that was involved in your injury? 
 

...... Yes 

...... No 
 

If Yes, The agricultural engineer will contact you again soon to arrange at your 
convenience, a date and time for his visit to your farm. 

 
 
Thank you very much for your co-operation today. We appreciate how valuable your time is and we 
are grateful that you are willing to take the time to participate in this study. It is anticipated that the 
results of this study will contribute to the prevention of farm machinery-related injuries in the future.  



STUDYID TYPE PROTECT TYPEMACH
4001 1 2 combine (self-propelled)
4004 1 1 combine (self-propelled)
5000 1 1 drag auger
5001 1 1 Combine Self-propelled
5002 1 2 Roller mill
5003 1 1 Cultivator
5004 1 2 Granular Applicator
5005 1 1 Self-Propelled Swather
5006 1 1 auger (pto powered)
5007 1 1 auger (gas engine powered)
5008 1 1 Tractor 2WD
5009 1 2 post pounder
5010 1 2 Front End Loader
5011 1 2 round baler
5012 1 2 water pump
5013 1 2 Bale processor
5015 1 2 Air seeder (fan gas engine)
5017 1 1 Cultivator
5018 1 1 drill fill (auger)
5019 1 2 auger
5020 1 2 combine (pull type)
5021 1 2 cultivator - harrows
5022 1 1 air seeder (tank)
6000 1 2 Round Baler
8000 0 1 drag auger
8001 0 1 self propelled combine
8002 0 1 mix-mill
8003 0 1 cultivator
8004 0 1 granular applicator
8006 0 2 auger (gas engine)
8007 0 2 auger
8008 0 2 tractor 2wd
8009 0 1 post pounder
8011 0 2 round baler
8012 0 1 water pump
8013 0 2 bale processor
8015 0 2 air seeder
8019 0 1 auger
8020 0 2 combine (pull-type)



MAKE MODEL ONFARMUS PURCHASE
John Deere CTS 2.0 2
John Deere 8820 12.0 1
88 88 7.0 2
Gleaner R60 5.0 2
88 88 3.0 2
Victory SeedOvator 9000 1.0 2
Valmar 2055 1.0 1
John Deere 800 1.0 2
Brandt 0.3 2
Sakundiak HD6-27 24.0 2
John Deere 4430 0.5 2
by Jones 6.0 2
Leon 900 0.1 1
New Holland 851 7.0 2
Honda 2 inch diameter 0.1 1
Highline pro 7000 0.2 1
Bourgault (Kohler) 2155 (20hp) 13.0 1
Bourgault FH 536-42 15.0 1
Westfield 6.0 1
Farm King 7 X 41 15.0 2
John Deere 7721 4.0 2
flexicoil 820 3.0 2
Morris 7180 2.0 2
PMI RP1511 3.0 1
Smith Rolls and homemade 88 15.0 2
Case International 1660 Axial Flow 6.0 2
Owatonna 95 Mixer and Mill 30.0 2
John Deere 1610 1.0 2
Valmar 1620 1.0 2
Sakundiak HD7-37 26.0 1
Sakundiak HD7-41 8.5 2
John Deere 4560 7.0 1
Flexicoil 10.0 1
John Deere 535 5.0 2
Banjo Centrifugal pump on 5hp Briggs and Stratton 206 cc 10.0 1
Haybuster Big Bale Buster 256 10.0 1
Morris 7280 7.0 1
Sakundiak HD7-1600 13.0 1
John Deere 7721 5.0 2



PURCHHOW Modify
2 2

2
1 2
2 2
1 2
2 2

1
1 1
1 1
1 2
1 2
1 2

1
2 1

2
2
1
2
2

1 1
2 1
1 2
2 2

1
1 1
2 1
1 1
2 1
1 2

1
1 2

2
1

2 2
2
2
2
1

1 2



MODWHAT

mounted on Brandt heavy harrows, from manufacturer
Different (MacDon) rells and cutterbar were installed
intake end was rebuilt by the previous owner

valve kit for the grapple was installed. previously grapple was direclty hydraulic. now it is controlled with joystick

intake slip clutch was installed, but has since been welded solid
fixed with a spike instead of properly with a key and cotter pin.

installed a hydraulic lift on the pick-up
new hydraulic pump and portable frame, and an extra flighting attachment
air-foil chaffer, lifted rear axle
loading auger drive system, consisting of pulleys and a belt and a pto shaft
new hitch

intake slip clutch and electronic winch were installed for safety reasons

a chain was added to hold posts

replaced tube and flighting



MODWHY REPAIRED REPAIREM REPAIREY
77
88
77
2 10 2000

1998
4 2001

77
88
88

1999
4 2001
5 2001

correct valve kit was installed 20 4 2001
it was totalled 27 8 2001

77
77

changed engine 1997
7 2001

1998
4 2001

properly fixed with key and cotter pin 1 9 2001
4 2002

77
6 2000

2000
11 2001
10 2001

2001
2001

9 2001
9 2001

1999
6 2001

2001
2001
2000

5 2002
2000
2001



REPAIRC STORED LOGBOOK OPMAN FAMILIAR EXPERIEN YEAROFMA
1 1 1 1 4 1995
1 99 1 1 4 1980
1 2 2 2 1980

rotor bearings and clutch 1 1 1 1 4 1989
rollers 1 2 2 3 1980
a different shank 1 2 1 1 1 1991

2 2 1 1 1 1999
2 2 2 1 1976

intake end 2 2 2 1 1990
drive belt 2 2 2 2 1964
seals and latches on windows 1 2 1 1 3 1976
hammer stopper brace 1 2 2 4 1980
grapple valve and kit 1 2 2 2 2001
gear box shaft 1 2 88 2 1980

2 2 2 4 2000
2 2 1 1 2 2001

monitor and sensor 1 2 1 1 4 1988
bushings and bearings 2 2 1 1 4 1987
fixed broken welds 1 2 2 2 1995
new intake flighting 1 2 2 4 1977
pulley key 1 2 1 1 4 1987
replaced seed hoses on air seeder 2 2 1 1 4 1997

1 1 1 1 4 1997
pick-up teeth 1 2 1 1 3 1997
hydraulic hoses 1 1 2 4 1975
feeder house bearings and shafts 1 1 1 1 4 1986
gear 1 2 2 4 1965
tire 2 2 2 4 1983
chains 2 2 1 1 1 1998
battery 2 2 2 4 1975
drive chain at top of auger 2 2 1 1 4 1982
green light serviced 1 1 1 1 4 1995
hydraulic hose 2 2 1 1 4 1992
wrapping belts 1 2 1 1 4 1990
engine was redone 1 2 1 1 4 1992
pto u-joint 1 2 1 1 4 1991
drive sprocket and chain 1 2 1 1 4 1995
tube and flighting 1 2 1 1 4 1989
belt 1 2 1 1 4 1974



CHANGEM
hand rail
better grip on the flooring
addition of a cage (guard) at the end where you stand to hold the drag auger.
shield with mesh screen, better shield
guard covering pto and pulleys
change shank design so that it does not stay over centre, or a non-trip shank
lid with a lock to hold it open
automatic kill switch to shut off header when operator is not in driver seat

having ascreen type guard on the intake end

install proper kit and joystick

aluminum plug instead of plastic
longer pin for the jack

install a new battery.
better design of inspection plate. Better key or better access.
have harrow sections lighter

stronger scraper, which broke, causing baler to plug with hay
guard end where you stand
needs a decent set of steps to the cab. and better handrails.
reverse lever is close to the pto shaft, it could be in a safer place



CHANGEA

don't hurry
pay more attention
stay out of hopper when combine is running
none
don't put hand on the bolt head
do not be in a rush
turn the engine off before servicing
don't put hand there (so close to auger flighting) he has since made a sample taker out of a stick witha tin can mou
don't stick fingers in there
slow down
be more aware where you put your fingers
don't use faulty joystick
take off belt that was supplying pressure to the shaft
check plug before use
check to make sure the pin went all the way through
think before touching
be more alert
shut off switch
pay more attention, Don't take for granted the work he was doing
use proper key to fix instead of spike.
stand out of the way, or use two people
slow down
turn off pto before servicing
take your time and be careful

stay away from pto and don't stick hand in machine



ACCIDENT NEARACC
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 2
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1



COMMENTS

plans on selling combine, has already bought a new one. It was not his combine.
got a grain vacuum, drag auger is never to be used again.

he said it was a freak accident
more than one shank have not reset after being tripped, may be siezed.

society relies on the machinery and thinks its safe, but the safety feature only create a false sense of security

they should have replaced the kit when they knew it was the wrong one
it was later totalled. take time to studyt the situation before fixing it. make sure everything is free from pressure
maybe a faulty plug or overtightened
was renting machine at the time of the injury. he now owns it.

grateful of its design, left hand thumb was severed, it would have been much worse if right thumb was severed

motor is also used to run a water pump. There is a loose belt but no kill switch. The loose belt acts as a slip clutch.
there is no stairwell on the right side of the combine, one has to climb up the machine.

intake cage guard was removed because the auger would not fit into bin with it in place.
cage guard was removed by farmer
don't be over tired when operating machinery
it has a post holder

tow between, there are no moving parts when its not in forward motion



M1A M1B M1C M2A M2B M3A M3B M3C M4A M4B M5A M5B PURPOSES
1 4 4 3 2 1 1 1 1 1 2 1 2

2
5 6 6 6 6 5 6 5 6 6 6 6 2
4 4 1 3 1 1 4 1 4 2 1 1 2
5 5 1 6 6 1 6 3 1 2 6 6 2
1 1 4 6 6 6 6 1 3 1 6 6 2
4 1 3 6 6 2 6 3 5 1 6 6 2
2 4 4 1 1 1 6 1 4 4 6 5 2
5 1 1 6 6 4 4 4 6 1 6 6 2
1 1 1 4 6 5 6 5 6 1 6 6 2
1 1 3 3 2 2 2 2 4 4 4 1 2
5 6 1 6 6 6 2 1 6 4 6 6 2
3 3 2 6 6 1 2 2 6 1 6 6 2

2
6 6 6 4 6 6 6 6 6 6 6 6 1
2 4 1 6 6 2 6 1 5 4 6 6 2
4 5 1 1 6 1 6 1 6 1 6 6 2
4 2 1 6 6 1 6 1 3 2 6 6 2
2 6 1 6 6 6 4 6 1 6 6 6 2
1 5 1 3 6 3 1 1 5 1 6 6 1
4 5 1 6 6 1 3 1 1 1 6 1 2
4 4 4 6 6 1 6 1 4 1 6 6 2
2 4 2 6 6 2 6 1 6 2 6 2 2
2 1 1 6 6 1 3 1 1 1 6 6 2
5 5 1 4 6 4 4 4 4 6 6 6 2
1 1 1 2 2 1 4 1 4 1 2 1 2
5 1 3 6 6 1 6 3 4 6 6 6 2
5 1 2 6 6 4 6 6 1 1 6 6 2
4 2 4 6 6 1 6 4 5 2 6 6 1
1 1 1 3 6 1 4 3 6 1 6 6 2
5 4 3 4 6 3 3 3 4 1 6 6 2
3 3 2 3 3 6 1 2 4 3 4 2 2
5 6 6 4 6 1 1 1 4 1 6 6 2
3 3 1 6 6 1 6 1 4 4 6 6 2
6 6 1 3 6 6 6 6 1 6 6 6 2
2 4 1 6 6 1 6 2 5 1 6 6 2
4 1 1 6 6 2 6 2 6 1 6 1 2
3 6 3 3 6 3 6 4 6 1 6 6 2
2 4 4 6 6 4 4 1 4 1 6 6 2



PEXPLAIN

water pump used to pump chemical

reversing auger - by twisting drive belt
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