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Risk Factors for 
Injury among 

Veterinarians 

Christine L. Gabel and Susan G. Gerberich 

Abstract: Work-related injuries among veterinarians are a 

major problem, but little is known of the specific risk factors 
involved. The purpose of this nested case-control study, con? 
ducted from a comprehensive population-based study of prac- 
ticing Minnesota veterinarians, was to identify risk factors for 

job-related injuries. We questioned cases (N = 193) on expo? 
sures occurring in the month before their injury, and we 

questioned controls (N = 495) on exposures occurring in a 

randomly selected month. We used logistic regression to model 
the dependence of veterinary work-related injury on each 

exposure of interest and associated confounders. We observed 
increased rates for prior injuries (RR = 1.7, 95% CI = 1.1- 

2.6), participation in sports (RR = 1.7, 95% CI = 1.05-2.6), 
no sharps boxes present (RR = 1.8, 95% CI = 1.01-3.2), 
current smoking (RR = 4.1, 95% CI = 1.8-9.1), and 6 or 
fewer hours of sleep (RR = 1.8, 95% CI = 1.0-3.3). We 
identified a dose response for lifting patients, as follows: lifting 
41-75 lb (RR = 3.1, 95% CI = 1.6-5.9), lifting 76-100 lb 

(RR = 3.2, 95% CI = 1.6-5.9), and lifting more than 100 lb 

(RR = 6.1, 95% CI = 2.5-15.0). Decreased rates were ob? 
served for participation in aerobic activities (RR = 0.6, 95% 
CI = 0.4-0.99), perception of lower risk (RR = 0.4, 95% CI 
= 0.2-0.9), and experience (RR = 0.6, 95% CI = 0.4-0.9). 
(Epidemiology 2002;13:80-86) 
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Occupational 

injuries are a major source of mor? 

bidity and mortality among all workers; among 
the approximately 65,000 practicing veterinar- 

ians in the United States, little is known of the extent of 

risk factors for work-related trauma. Based on previous 
studies, the injury rate for veterinarians is at least 10 per 
100 veterinarians per year1-4 and was shown to be 23 per 
100 in the comprehensive study that served as the basis 
for the current effort,5 

Reporting of such injuries is limited. Although work? 
ers' compensation claims might be a source of data for 
those who claim these benefits, many veterinarians treat 
their own injuries; from one study, it was estimated that 
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two-thirds of those injured treated themselves with 
methods beyond first aid such as suturing or antibiotics.2 

There are few studies of injuries to veterinarians. 

Those that exist are descriptive and of limited value 

owing to varying definitions of injury and low response 
rates.1-4 

In the overall study,5 there were two primary aims: 

(1) to identify the rates of injury among veterinarians 
who practiced in Minnesota during 1996 and (2) to 
ascertain the specific risk factors involved. The research 

design used an initial comprehensive survey foilowed by 
a nested case-control study among the cohort of veteri? 
narians. In this paper, information is presented from the 
case-control effort. 

Subjects and Methods 

Population 
We studied the cohort of all veterinarians licensed to 

practice veterinary medicine in Minnesota during 1996. 
A list of all licensed veterinarians in Minnesota (N = 

2,687) was obtained from the State Veterinary Licensing 
Board. An initial comprehensive survey was mailed dur? 

ing February 1997 to determine active practice status of 
the respondents, whether or not they were injured dur? 

ing 1996, details of any injuries, demographic data, and 

practice information; follow-up to nonrespondents 1 
month later served to improve response. From these 

mailings a total of 1,023 practicing veterinarians who 
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sustained a total of 351 injuries was identified. Injuries 
were approximately uniform throughout all months 

(6.1-9.5%), except for a slight increase in December 

(13.6%). About 95% of respondents worked in any 

given month. Comprehensive data are described 

elsewhere.5 

Selection of Cases and Controls 

All animal-related injury events (N = 287) reported 

by veterinarians in the initial survey were identified as 

cases; persons were identified as many as four times as 

cases. To select controls, all persons in the cohort were 

given up to 12 numbers from 1 to 12 to represent the 

months of 1996 in which they were practicing; for cases, 
the injury month and the month before the injury were 

eliminated as control months. Then, controls (N = 720) 
were randomly selected from all eligible person-months. 
Thus, control persons could have reported no animal- 

related injury or could have sustained their animal- 

related injury in a month other than the one selected as 

a control. Control persons could be selected several 

times; most persons were selected only once or twice. 

Data Collection 

A conceptual model was used in developing the sur? 

vey instruments and in analyzing and interpreting the 

data. This model was based on knowledge of the veter? 

inary working environment, consultation with other 

veterinarians, previous published information, and infor? 

mation about injury occurrence mechanisms. Potential 

risk factors were grouped into categories to aid in develop? 
ment of questions (Table 1). The overall model of injury 
included all potential sources of injury; the current effort 

concerns only animal-related injury outcomes. 

All persons selected were mailed a comprehensive 

survey in July 1997 asking about exposures in the month 

before their injury (cases) or the randomly selected 

month (controls). Separate questionnaires encoded for 

the respective month, along with explanatory letters, 
were sent to all participants. Persons who received more 

than one questionnaire (ie, were selected as controls 

more than once, or sustained multiple injuries) were 

allowed to indicate "same" in relevant portions of the 

questionnaires if they felt the information remained 

unchanged from the first questionnaire they completed. 
Information was collected on a variety of exposures as 

determined from the conceptual model (Table 1). 

Analysis 
Several exposures, determined through the concep? 

tual model, were identified as factors of primary interest 
for the analysis. These included: availability and utiliza- 
tion of technical assistance; use of safety measures in the 
usual working environment; type of practice/animals 
treated; fatigue factors including hours of sleep, emer- 
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TABLE 1. Exposures of Interest and Potential Confound? 
ers Identified from the Conceptual Model of Veterinary 
Injury, Minnesota Veterinary Injury Study 

Demographic 
Age 
Gender 
Years in practice/experience* 
Specialty training* 

Other personal factors 
Hours worked* 
Other employment 
Hours of sleep 
Emergency work 
Prior injuries 
Health status 
Aerobic or sports activities* 
Medications used 
Smoking 
Alcohol use 
Body mass 
Behavior around animals* 

Attitudes and beliefs 
Beliefs about injury prevention* 
Training in safety 
Perception of risk 

Environmental: animal-related factors 
Type of practice?animals treated 
Usual species worked with* 
Behavior of animal patients 
Sizes of animal patients 
Size of practice 
Weight of animals lifted* 

Environmental: non-animal-related factors 
Availability and use of assistants* 
Training of assistants* 
Time spent sitting or standing 
Safety measures in place* 
Height of work tables* 
Availability of lift devices* 
Driving as part of work 
Flooring 
Lighting 

* Exposures of interest. 

gency coverage, and hours worked per week; and lifting 
and physical fitness. We used unconditional logistic regres? 
sion to calculate crude rate ratios for each exposure of 
interest and to model the dependence of animal-related 

injury among practicing veterinarians on each exposure of 

interest along with the pertinent confounders. 

For each exposure of interest, we used the conceptual 
model to identify potential confounders6 to enter into the 

analysis. Each analytic model was evaluated using Proc 

Logistic in SAS7 to determine the relevant rate ratios. 
Several variables in the models were continuous in nature 
and were assessed both as continuous and categorical: age, 
years of experience, body mass index, hours worked, hours 
of sleep, and percentages of time engaged in emergency 
work and time spent in various activities. 

Results 

Among the 287 cases and 720 controls who were sent 

surveys, 193 cases (67%) and 495 controls (69%) re- 

sponded. Characteristics of the 193 cases and 495 con? 
trols are shown in Table 2. In Table 3, environmental 
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TABLE 2. Characteristics of 193 Cases and 495 Controls, Minnesota Veterinary Injury Study 

Cases Controls 

* Large-animal practice may include cattle, pigs, horses, and small ruminants. 
t Small-animal practice may include dogs, cats, pet rodents, birds, or reptiles. 
$ Practice limited to single species. 
? Other includes such things as: academic/research, laboratory animal, regulatory, specialty, and sales barn. 

safety measures present in the working environment are 

shown for cases and controls. 

In Table 4, we present crude and multivariate rate 

ratios for variables included in the final model. Increased 

rates were found for those veterinarians who had 5 or 
fewer years of experience (RR = 3.1, 95% CI = 1.4- 

6.8) and 6-10 years (RR = 1.9, 95% CI = 0.9-4.0), 

compared with more than 20 years; smoked currently 
(RR = 4.1, 95% CI = 1.8-9.1); incurred prior injuries 
(RR = 1.7, 95% CI = 1.1-2.6); slept 6 or fewer hours 

per night on average (RR = 1.8, 95% CI = 1.0, 3.3); sat 
less than 1 hour per day (RR = 3.2, 95% CI = 1.6-6.3); 
stood less than 1 hour per day (RR = 1.7, 95% CI = 

0.9-3.0); and participated in any type of sports (RR = 

1.7, 95% CI = 1.0-2.6). 
We found a dose-response effect in weight of patients 

lifted without assistance. Compared with lifting <40 lb, 

increasing rates were seen for lifting 41-75 lb (RR = 3.1, 

95% CI = 1.6-5.9), 76-100 lb (RR = 3.2, 95% CI = 

1.6-5.9), and >100 lb (RR = 6.1, 95% CI = 2.5-15.0). 
Those who did not use hydraulic lifts experienced a slight 
increase in risk (RR = 1.3, 95% CI = 0.7-2.5), and those 
who said the lifts were not needed experienced a large 
increase (RR = 5.9,95% CI = 2.3-15.0). A decreased rate 
of injury was seen for the perception of low risk of injury in 
the work, compared with the perception of a high risk of 

injury (RR = 0.4, 95% CI = 0.2-0.9). 

Availability of technician assistance was also consid? 
ered an important potential risk factor to examine. 
There were higher rates for those who answered "fre? 

quently" or "sometimes" compared with those who said 

they always had assistance when working with animals 

(RR = 1.8, 95% CI = 0.9-3.9, and RR = 1.9, 95% 
CI = 0.9-4.1, respectively). A similar result was seen 
when veterinarians were asked about the availability of 

sharps boxes used for disposal of needles in their usual 
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TABLE 3. Various Environmental Controls Used in the Usual Work Place, Minnesota Veterinary Injury Study 

NA = not applicable. 

work environment. Those who responded "not avail? 

able" had increased rates of injury (RR = L8, 95% CI = 

1.0-3.2); those who responded "not applicable" had an 

even greater rate (RR = 4.8, 95% CI = 2.2-10.4). 
Decreased rates were identified for increasing age 

(36-45 years, RR = 0.6, 95% CI = 0.4-0.9; 46-55 

years, RR = 0.4, 95% CI = 0.3-1.0; 56-80 years, RR 
= 0.3, 95% CI = 0.2-1.3), male gender (RR = 0.5, 
95% CI = 0.3-0.8), use of alcohol (RR = 0.6, 95% 

CI = 0.4-0.9), sitting from 1 to <4 hours per day vs 

>4 hours (RR = 0.6, 95% CI = 0.3-1.2), and par? 

ticipation in aerobic activities (RR = 0.6, 95% CI = 

0.4-1.0). 
To evaluate potential selection bias, we sent a brief 

questionnaire to all nonresponding cases (N = 91) and 

controls (N = 168). The return rate for this brief survey 
was 35% for cases and 37% for controls. A sample of the 

original cohort that had not responded in the initial 

phase of the study was also contacted (N = 110). In 

Table 5, results for one variable (hours of sleep) are 
shown from this substudy. This information was used to 
evaluate the potential effect of nonresponse bias. Spe? 

cifically, this bias may influence the effect estimates if 

it is nonrandom with respect to injury and exposure 
status (for example, if exposed cases were more likely 
to respond than the other groups). It appears that 

exposed cases, and unexposed controls to a lesser 

extent, were more likely to participate in the study 

than were unexposed cases and exposed controls. This 

selection would appear to exaggerate the effect esti? 

mates that we report. 

Discussion 

Limitations of the study include the fact that data 

were collected retrospectively and required the partici? 

pants to recall events that had occurred in the past. 
Cases had the opportunity to be reminded of the injury 
they had reported in the initial comprehensive survey 
and reply regarding the month before this event. Con? 

trols were randomly assigned a month and thus did not 

have a marker event to stimulate their memories. In 

many veterinary environments, the activities and species 
of animals treated vary throughout the year, so it was 

important to account for the seasonal variation by fo- 

cusing on a 1-month period, even though results in the 

initial survey found slightly increased proportions of 

injuries only in December and comparable numbers of 
veterinarians working in each month. Participants who 
were selected more than once as a control were allowed 
to indicate "same" on questionnaires if they felt the 

exposures were similar to those identified in the first 

questionnaire they completed. This prompting may have 

resulted in imprecision in measuring the differences 

among months. Few participants took advantage of this 

option and completed each questionnaire separately. 
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TABLE 4. Crude Rate Ratios (RR) and Logistic Regression Analysis for Animal Work^Related Veterinary Injuries, 
Minnesota Veterinary Injury Study 

NA = not applicable. * Adjusted for age, gender, hours worked, type of practice, weight of animal lifted, height lifted, prior injuries, activities, cigarette or alcohol use, and use of sharps boxes. 
t Adjusted for all confounders, as above, except this variable replaces "Sharps boxes present" in the model. 
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TABLE 5. Sensitivity Analysis Substudy, Minnesota Vet? 

erinary Injury Study 

Formula for selection bias factor, related to the two-by-two Table 
data presentation: 

SAj * SBo 

SAo * SBj 

Hours of Sleep 
per Night Cases Controls Total 

687 

94 

Because cases who were also picked as controls were 

allowed to indicate "same" on these questionnaires if 

they perceived that the information did not vary, this 

option may have decreased our ability to distinguish 
differences in exposures between the cases and 

controls. 

Because the relevant hazard period for injuries is 

usually very short, immediately preceding the injury, 

asking about average exposure history for the prior 
month may miss important short-term changes. For ex? 

posures that are more stable through time, such as type 
of practice or demographic characteristics, this issue 

should be less problematic. There is also a potential for 

information bias when asking about exposures several 

months after the incident; those injured may recall more 

details, or remember specific incidents, whereas the con? 

trols may have less specific memory triggers. 
It was not possible to control for some important 

confounders, especially the behavior of a veterinarian 

toward a particular animal involved in an injury or 

toward animals in general and the behavior of the ani? 

mal involved in the injury. For the veterinarian's behav? 

ior, there is no good, reliable measure of this item; for 

the animaPs behavior, comparable control information 
cannot be readily obtained. 

Veterinarians may change jobs or tasks fairly often, 
which may blur the determination of past exposures. 
There also is a difference in exposure assessment be? 

tween the small-animal practitioner, who is in the same 

setting each day, and the large-animal practitioner, who 

spends much of the day traveling among a variety of 
farms and sales barns and also works in a clinic. 
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The finding of an increased rate for current smoking 
behavior has some substantiation from previous studies, 

including increased injury risk from motor vehicle crash- 

es7,8 and other sources.9,10 Potential behavioral differ? 

ences between smokers and nonsmokers and the possi? 

bility of carbon monoxide effects8'9,11,12 have been 

reported. 

Although the association of decreased alcohol use 

and injury appears contrary to the known relation be? 

tween alcohol use and injury outcomes,13 most of the 

available data are case-based and do not consider the 

overall population exposures. The finding from the cur? 

rent effort is consistent with two case-control studies 

that addressed farming-related injuries14 and dairy oper- 
ation-related injuries.15 

Increasing years of experience were associated with 

decreasing rates of injury. This effect may reflect the 

position within the practice, owner vs associate, and 

learning to work better with patients and their owners 

over time. It may also reflect the type of work done, as 

the more experienced veterinarian may be involved in 

more specialty-type practices. The increased rate of in? 

jury with 6 or fewer hours of sleep per night is consistent 

with earlier data from Belloc and Breslow,16 who exam? 

ined the relation between amount of sleep and general 
health. 

Acknowledgments 
We thank George Maldonado, Division of Environmental and Occupational 
Health, School of Public Health, University of Minnesota, for his important 
contributions to design, analysis, and interpretation. 

References 

1. Langley R, Pryor W Jr, O'Brien K. Health hazards among veteri? 
narians: a survey and review of the literature. J Agromed 1995;2: 
23-52. 

2. Landercasper J, Cogbill T, Strutt PJ, Landercasper BO. Trauma 
and the veterinarian. ] Trauma 1988;28:1255-1259. 

3. Hashemi K, Brown R, Buckley A. Accidents in practice. Vet Rec 
1993;133:580. 

4. Poole A. Survey of occupational hazards in companion animal 

practices. ] Am Vet Med Assoc 1998;212:1386-1388. 
5. Gabel C. A study of risk factors for injuries among Minnesota 

veterinarians (Doctoral thesis). Minneapolis: University of Min? 
nesota, 2000. 

6. SAS Institute. SAS Software Release 6.12. Cary, NC: SAS Insti? 
tute, 1996. 

7. Maldonado G, Greenland S. Simulation study of confounder- 
selection strategies. AmJ Epidemiol 1993;138:923-935. 

8. Brison R. Risk of automobile accidents in cigarette smokers. Can 
] Public Health 1990;81:102-106. 

9. Tsai S, Cowles S, Ross C. Smoking and morbidity frequency in a 
working population. J Occup Med 1990;32:245-249. 



86 Gabel and Gerberich EPIDEMIOLOGY January 2002, Vol. 13 No. 1 

10. Reynolds K, Heckel H, Witt C, et al Cigarette smoking, physical 
fitness, and injuries in infantry soldiers. Am] Prev Med 1994; 10: 
145-150. 

11. DiFranza J, Winters T, Goldberg R, Cirillo L, Biliouris T. The 

relationship of smoking to motor vehicle accidents and traffic 
violations. NY State ] Med 1986;86:464-467. 

12. Liddell F. Motor vehicle accidents (1973-1976) in a cohort of Mon? 
treal drivers. J Epidemiol Community Health 1982;36:140-145. 

13. Baker D. Interpersonal trauma and animal-related experiences in 

female and male military veterans: implications for program de? 

velopment. Mil Med 1998;163:20-25. 
Elkington J. A case-control study of farmwork related injiries in 
Olmsted County, Minnesota (Doctoral thesis). Minneapolis: Uni? 

versity of Minnesota, 1990. 

Boyle D. Case-control study of dairy operation injuries (DDctoral 
thesis). Minneapolis: University of Minnesota, 1995. 
Belloc N, Breslow L. Relationship of physical health stat as and 
health practices. Prev Med 1972;1:409-421. 


	Article Contents
	p. 80
	p. 81
	p. 82
	p. 83
	p. 84
	p. 85
	p. 86

	Issue Table of Contents
	Epidemiology, Vol. 13, No. 1 (Jan., 2002), pp. 1-116
	Front Matter
	Commentaries
	Magnetic Fields and Miscarriage [pp. 1-3]
	On the Prevention of the Common Cold: No Help from Vitamin C [pp. 4-5]
	Can the "Specificity" of an Association Be Rehabilitated as a Basis for Supporting a Causal Hypothesis? [pp. 6-8]

	A Population-Based Prospective Cohort Study of Personal Exposure to Magnetic Fields during Pregnancy and the Risk of Miscarriage [pp. 9-20]
	A Nested Case-Control Study of Residential and Personal Magnetic Field Measures and Miscarriages [pp. 21-31]
	Vitamin C, Vitamin E, and Beta-Carotene in Relation to Common Cold Incidence in Male Smokers [pp. 32-37]
	Intake of Vitamin C and Zinc and Risk of Common Cold: A Cohort Study [pp. 38-44]
	Childhood Leukemia and Magnetic Fields in Infant Incubators [pp. 45-49]
	Evaluation of Potential Confounders in Planning a Study of Occupational Magnetic Field Exposure and Female Breast Cancer [pp. 50-58]
	Epithelial Ovarian Carcinoma and Fertility of Parents [pp. 59-65]
	Association of Parity and Ovarian Cancer Risk by Family History of Breast or Ovarian Cancer in a Population-Based Study of Postmenopausal Women [pp. 66-71]
	Meta-Analysis of Measures of Sexual Activity and Prostate Cancer [pp. 72-79]
	Risk Factors for Injury among Veterinarians [pp. 80-86]
	The Temporal Pattern of Mortality Responses to Air Pollution: A Multicity Assessment of Mortality Displacement [pp. 87-93]
	Reliability of Reporting on Life-Style and Agricultural Factors by a Sample of Participants in the Agricultural Health Study from Iowa [pp. 94-99]
	Risk Set Sampling for Case-Crossover Designs [pp. 100-105]
	Brief Report
	A Role of Sunshine in the Triggering of Suicide [pp. 106-109]

	Book Review
	Review: The Contribution of Social Epidemiology: Ten New Books [pp. 110-112]

	Letters
	The Effect of Missing Values for Covariates [p. 113]
	Does Relaxed Reproductive Selection Explain the Decline in Male Reproductive Health? A New Hypothesis [pp. 113-114]
	Folic Acid Alone Prevents Neural Tube Defects: Evidence from the China Study [pp. 114-116]
	Light at Night and Breast Cancer: An Editorial Correction [p. 116]

	Erratum: Is There Any Evidence for Differential Misclassification or for Bias Away from the Null in the Swedish Childhood Cancer Study? [p. 116]
	ISEE News: Epidemiology in Italy: Part 1
	Back Matter



