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Abstract

BACKGROUND: Veterinarians appear to be at risk for work-related musculoskeletal discomfort 

(MSD), based on surveys conducted outside the US.

OBJECTIVE: This study provides new information about MSD prevalence in veterinarians and 

veterinary technicians in the US.

METHODS: Cross-sectional survey and observation.

RESULTS: A survey of 56 veterinarians and 38 veterinary technicians in Ohio found 12-month 

prevalence of MSD exceeded 60% in the neck, low back, and legs/feet. More than 85% of 

participants reported that work activities exacerbated discomfort in at least one region. Less than 

one-third of participants reported symptom-related lost work time. Personal and work-related 

burnout scores were higher for veterinary technicians, compared with veterinarians. Nine percent 

of observed work activities performed by veterinarians and 43% performed by veterinary 

technicians were rated high or very high risk.

CONCLUSIONS: High prevalence of MSD and low lost work time suggest many individuals 

are working in pain. Increased adoption of existing ergonomics solutions (equipment and process 

changes), in addition to further investigation of unmet needs, could improve working conditions 

and reduce musculoskeletal stress in veterinary health professions.
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1. INTRODUCTION

Researchers have done a good job of drawing attention to the problem of work-related 

musculoskeletal symptoms and injuries in nurses [1, 2], occupational and physical therapists 

[3], imaging technologists [4], and other human healthcare professions, as well as associated 

risk factors [5–7]. Much research has also been published on interventions to address 

many of those risk factors [8–13]. Far less investigation has been conducted in the 

veterinary health professions, yet anyone who has taken an animal to a veterinarian has 

likely witnessed the awkward postures and forceful grips that veterinarians and veterinary 

technicians adopt when performing physical examinations, drawing blood, or performing 

other procedures that can be observed by a client.

Elevated prevalence of work-related musculoskeletal disorders and discomfort has been 

reported for veterinarians in New Zealand [14], Australia [15], and Germany [16]; in all 

three studies prevalence of symptoms exceeded 50% in the low back and neck. Symptoms 

in some body parts were reported to be severe enough to interfere with work activities in 

over a quarter of the respondents (neck, shoulder [16]; neck, shoulder, hand-wrist, low back 

[14]). Specific work activities, such as more time working in awkward and tiring positions 

[14], psychosocial work factors, such as quantitative workload [16], and personal factors, 

such as burnout [16] were found to be statistically associated with MSD symptoms. Much of 

the injury research on veterinarians working in the USA has not focused on musculoskeletal 

discomfort (MSD) but has included a large scope of hazards associated with acute injury, 

with some inclusion of risk factors for MSD [17]. MSD research in veterinary medicine 

in the USA has been limited to specific areas of practice such as dentistry, sonography, 

and spay-neuter surgery [18–21]. Additionally, there is a paucity of research that has 

conducted postural, biomechanical, or task analysis [22] to better understand MSD hazards 

and risk mitigation in veterinary work. No such studies have focused on MSD in veterinary 

technicians and few have reported on any work-related health matters concerning vet techs 

[23–25].

The present study sought to contribute to the base of knowledge about MSD in veterinary 

workers in the USA through conduct of a survey to determine prevalence of MSD symptoms 

among veterinarians and veterinary technicians in Ohio and to identify potential risk 

factors through the survey and onsite observation. The hypotheses of this study are that 

registered veterinarians in Ohio will demonstrate similar prevalence of MSD as found 

in previous international studies, risk factors will vary by practice type and veterinary 

procedures, and that veterinary technicians will demonstrate high prevalence of MSD similar 

to veterinarians.

2. MATERIALS AND METHODS

2.1 Study Design.

This study consisted of two phases: a survey of veterinarians and veterinary technicians (vet 

techs) and observations of work being performed by veterinarians and vet techs to assess 

work postures and other exposures. The study was approved by the university’s Institutional 

Review Board.
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2.2 Participants.

Eligibility requirements to participate included being a registered veterinarian or veterinary 

technician in the state of Ohio and working in the veterinary medicine field for 12 months or 

more prior to the study. This period of time coincided with the time frame referenced in the 

questionnaire for work task exposures and musculoskeletal symptoms. Veterinary personnel 

were recruited to participate in the online survey through multiple methods, including 

electronic newsletters published and distributed by the Ohio Veterinary Medical Association 

(OVMA) and the Ohio Association of Veterinary Technicians (OAVT) to their members 

on a regular basis. Additionally, veterinarians and vet techs working at Ohio veterinary 

clinics and hospitals that provided email contact information on their public websites were 

invited, via email, to participate in the survey. “Snowball sampling” was also utilized; within 

the emails, the researchers invited potential participants to share the study information and 

survey link with colleagues who also met the criteria by including the following wording: 

“Please feel free to share the information about this study with your colleagues at other 

facilities.”

Individuals who completed the survey were asked, at the end of the questionnaire, if they 

would be willing to consider participating in an observational assessment of their daily work 

tasks (Phase 2 of the study). Those who were willing provided their contact information 

and a researcher followed up with them to explain the second part of the study. To move 

forward, the researcher requested permission from the clinic owner/manager to come onsite 

and scheduled time to observe. Prior to beginning the observation, all participants were 

asked to read and sign an IRB-approved written consent document.

2.3 Questionnaire – Data Collection.

For Phase One, participants completed an online questionnaire on either their personal 

computers or mobile devices. The questionnaire consisted of six sections: A. Work History 

(type of practice, number of veterinarians and veterinary technicians at the practice, length 

of employment, work schedule, frequency and number of procedures, and frequency of 

various activities; basis for questions included the report by Scuffham et al. [14]), B. 

Musculoskeletal Health (modified Nordic Questionnaire [26]), C. Hand Health (hand 

diagram, specific symptoms, frequency and intensity of symptoms [21, 27]), D. Eye 

and Other Health Issues (eye health, headaches, and other health conditions [27, 28]), 

E. Psychosocial Aspects of Work (included sections of the Copenhagen Psychosocial 

Questionnaire [29] that assessed quantitative demands, emotional demands, and demands 

for hiding emotions; the Copenhagen Burnout Inventory [30] which assessed personal 

burnout, work-related burnout, and client-related burnout; and scales assessing supervisor 

and coworker support [31], job control [32], and job satisfaction [33]), and F. Demographic 

Information (Table 1). To access the online questionnaire, participants were given a link (a 

URL) to a webpage that provided a brief introduction to the study and a consent form which 

they were asked to read and ‘Accept’; then the website took them to the questionnaire.

2.4 Questionnaire – Data Analysis.

Data from veterinarians and vet techs and from each section (A-F) of the questionnaire were 

initially analyzed separately (univariate or frequency analysis), followed by comparisons 
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between veterinarians and veterinary technicians (t-test, (independent samples) or chi-sqr 

test) and assessments of associations between specific factors including job satisfaction, 

burnout, and support (Pearson correlation). Analysis of the questionnaire data was 

completed using SAS and Microsoft ExcelFN1.

2.5 Observation - Data Collection.

For Phase Two, researchers (authors KS and CS) observed the research participants. A 

participant was by followed and observed as they performed their work tasks (whatever 

they were scheduled or asked to do during the observation period), in order to gather data 

on work postures and other potential workplace hazards. Researchers asked clarification 

questions about the job and processes where necessary but did not interrupt or attempt to 

modify work tasks. Participants were observed for 2 – 4 hours to capture representative 

tasks for the main areas of work in clinic exam rooms, surgery (including dental and 

other procedures conducted outside of the exam rooms), and computer/administrative 

work. Researchers took field notes, photographs, and video-recordings throughout the 

observations. A worksheet was used to capture details about the work setting including type 

of office/work area, size of exam room/work stall, type of animal, compliance of the animal, 

where the animal was examined (on the floor or on an exam table), type of procedure/exam, 

number of additional workers present, type of equipment present, type of equipment utilized, 

and other hazards present.

2.6 Observation - Data Analysis.

Post-observation, the video-recorded and photographed work postures were assessed using 

Rapid Entire Body Assessment (REBA), an observation tool that assigns risk scores based 

on awkwardness/stressfulness of the observed working posture, and which has been used 

to study a range of healthcare occupations and tasks [34–39] and animal-related operations 

[40]. The tasks that were analyzed were representative of the tasks the participant performed 

during the time they were being observed. The analyzed postures that represented those 

tasks were the postures that were the most frequently repeated or maintained the longest, 

in other words, the posture that was representative of the task as that person performed that 

task. This is consistent with recommendations for choosing postures to analyze as provided 

by the developers of REBA [39]. Some studies focus on the most extreme postures [38] 

or most strenuous [36], but our objective was to describe postures that were representative 

of what we observed as typical, rather than worst case. A total of five REBA analyses 

were performed for each participant covering representative tasks observed throughout 

the observation period. In the REBA assessment system, the REBA score for a given 

combination of task and posture is calculated by combining a neck, trunk, and leg posture 

score (range from 1 to 9) with an arm and wrist posture score (range from 1 to 9). Posture 

scores are then combined with scoring for muscle force and hand/object coupling to create 

an intermediate score between 1 and 12, to which is then added a ‘nature of activity’ 

score (repetitive, static, large motions; range from 0 to 3) to calculate the final REBA 

score. The final REBA score is then binned into one of the five risk/action levels. Main 

categories of representative tasks that were analyzed using REBA included physical exams, 

FN1SAS, Version 9.4 (SAS Institute Inc, Cary, NC); Excel 2016 (Microsoft, Inc., Redmond WA)
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computer work, writing notes/talking to clients, administering medication, surgery, handling/

restraining animals and adjustments.

3. RESULTS

3.1 Questionnaire Results

3.1.1 Study participants.—110 respondents started the questionnaire, but due to 

incomplete data, 94 were deemed complete for data analysis. Fifty-six veterinarians 

participated, which included 43 female veterinarians (77%) and 13 male veterinarians; in 

comparison, 62% of the members of the American Veterinary Medical Association are 

female [41]. Thirty-eight veterinary technicians participated, which included 35 females 

(92%), 2 males, and 1 transgender male (Table 1); similarly, 95% of veterinary technicians 

responding to a national demographic survey were female [42]. Participants were asked 

to report one region of Ohio where they primarily worked, and the majority (51%) of 

participants, combining veterinarians and vet techs, reported working in the Central region 

of Ohio. In contrast, about 25% of “Veterinary Services Employment” was reported recently 

to be located in Central Ohio [43]. The remaining participants were spread throughout the 

state. Veterinarian and veterinary technician participants primarily reported working at small 

animal practices (75% and 89%, respectively). By contrast, 56% of veterinarians in Ohio 

are reported to work in companion animal practices [43], which is somewhat lower than the 

67% for US veterinarians overall [41].

3.1.2 Work factors.—Both veterinarians and veterinary technicians were asked 

questions about the number of procedures they perform per year from a list referenced 

from a large survey of New Zealand veterinarians [14]. In the current study, to make 

estimating the number of procedures per year easier, participants were asked to select a 

frequency (daily, weekly, monthly, seasonally/annually, or never) and then to estimate the 

number of procedures performed at that selected frequency. Response rate for selecting the 

frequency was high, but not all participants reported the number of procedures. The numbers 

of procedures were grouped into the following categories based on the study by Scuffham 

et al. [14] : 0, 1–600, 601–2,400, and > 2,400 procedures per year and “no response”, if the 

participant chose a frequency response but did not provide an estimate of quantity (Figure 

1).

Participants were asked about the portion of their days, on average, that they spent 

in or experienced various work conditions and activities that could be considered 

hazardous (Table 2). Due to small quantities in some response categories, some 

categories were combined (one-quarter with half and three-quarters with almost always), 

to yield three categories (never/rarely, half, and almost always) for statistical analysis. 

Statistically significant differences (chi-sqr frequency analysis, p<0.05) were found between 

veterinarians and veterinary technicians for time spent engaged in several activities: 

awkward grip or hand movements, exposure to loud noise, lifting, standing, and working 

at high speed. Larger proportions of vet tech participants reported more exposure to these 

activities in comparison to the veterinarians.
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3.1.3 MSD Symptoms.—12-month period prevalence of musculoskeletal discomfort 

was 100% for veterinarians and vet techs; every participant reported experiencing symptoms 

within the prior 12 months in at least one body region. For both professions, the median 

number of body regions for which they were reporting symptoms was 4 and the mode was 

3. For both groups, 12 month prevalence exceeded 60% in the neck, low back, and legs/feet, 

and 7-day symptom prevalence exceeded 30% in those same regions for both groups (Figure 

2).

More than half of the veterinarians (57%) and veterinary technicians (58%) reported that 

musculoskeletal symptoms had prevented them from doing normal daily activities, on or 

off the job. Large majorities of veterinarians (86%) and vet techs (97%) reported that 

work activities made their discomfort worse in at least one body region, yet only 18% of 

veterinarians and about one-third of veterinary technicians (32%) reported lost work time 

due to musculoskeletal discomfort. Work exacerbated MSD symptoms in the upper back, 

lower back, shoulders, wrist/hand, and legs/feet in more than 60% of the veterinarians and 

more than 70% of the vet techs who experienced symptoms in those areas (Figure 3).

3.1.4 Psychosocial factors.—The mean scores for all of the psychosocial factors are 

presented in Table 3, for veterinarians and veterinary technicians. For the Copenhagen 

Burnout Inventory (CBI) scales [30] and the Copenhagen Psychosocial Questionnaire (CPQ) 

scales [29] higher scores indicate high burnout levels and higher demands, respectively. 

Higher scores on the other psychosocial scales, supervisor and coworker support [31], 

job control [32], and job satisfaction [33] indicate more positive perceptions of those 

work factors. Using the t-test to compare veterinarian and veterinary technician scores 

for the various psychosocial factors, only personal burnout (42.5 and 62.5, p=0.0009) and 

work-related burnout (43.9 and 55.3, p=0.048) were found to be higher for vet techs. 

Other differences in scores were not statistically significant. Psychosocial factor scores are 

summarized in Table 3.

With regards to job satisfaction and co-worker support, veterinarians and veterinary 

technicians had mean scores that were at or above the midpoint of those scales. Mean 

scores for job control and supervisor support were slightly below the midpoint of those 

scales. Job satisfaction in veterinarians was found to be negatively correlated with personal 

burnout, work-related burnout, and client-related burnout (r = −0.672, p<0.0001; r= −0.783, 

p<0.0001; and r = −0.712, p<0.0001, respectively), and also with quantitative demands, 

emotional demands, and demands for hiding emotions (r = −0.377, p=0.0042; r = −0.566, 

p<0.0001; and r = −0.444, p = 0.0007, respectively); co-worker and supervisor support were 

not correlated with job satisfaction for veterinarians. Conversely, co-worker and supervisor 

support were positvely correlated with job satisfaction for vet techs (r=0.361, p=0.0304; 

r=0.389, p=0.0173, respectively), while only work-related burnout was negatively correlated 

with job satisfaction for them (r= −0.462, p=0.0035). While 49% of responding veterinarians 

and 42% of responding veterinary technicians would strongly recommend their profession 

to a friend considering it, the breakdown by age group appears to show some differences 

(Figure 4).
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3.2 Observation Results

3.2.1 Study participants.—Twenty-eight survey respondents (21 veterinarians and 7 

veterinary technicians) indicated on the survey that they were willing to be contacted about 

the observational part of the study. When contacted, five decided they were not interested in 

participating. We were able to schedule observation times for 12 individuals. Three others 

were interested, but were not able to find a time for observation that worked for them. Eight 

of the 28 did not respond when we attempted to contact them. Three additional participants 

were recruited on site, for a total of 15. Of the 15 participants observed for Phase Two, seven 

were female veterinarians, two were male veterinarians, and six were female veterinary 

technicians. Of the veterinarians, two worked at mixed animal practices while the remaining 

seven worked at small animal practices. Of the veterinary technicians, two worked in large 

animal (equine) practices and four worked in small animal practices. See Table 4 for basic 

demographic information about the Phase Two participants.

3.2.2 Observed Tasks.—Total observation time for this phase was 60 hours, which 

included over 150 tasks observed. Tasks observed included computer work, writing notes, 

physical examinations of animals of various sizes, administering medications, and surgery. 

Specific tasks observed varied between participants, because participants only performed the 

tasks they were called to perform during the observation period. Participants were not asked 

to perform tasks simply so that we could observe them. Animal care tasks were observed 

being performed on fixed or adjustable-height exam tables and the floor. Participants were 

observed working mainly with dogs (small, medium, large) and cats; horses and foals were 

also observed receiving care. Tasks not involving animals were observed being performed 

using desks, counter tops, exam tables, and an adjustable computer workstation. Work was 

observed being performed in a variety of postures: standing, seated, kneeling, and squatting. 

Using the Rapid Entire Body Assessment [44], 75 tasks that were representative of the 

150 observed, and which corresponded to the activities in Table 2, were analyzed. For 

each participant a variety of tasks were observed being performed, yet there were also 

tasks that were performed multiple times by the same individual. The tasks that were 

analyzed represent the variety of tasks observed for each participant and the way that person 

performed them. Each of the redundant tasks were not analyzed for an individual participant, 

if they were performed in a similar way, because this yielded no new information. In this 

way, 75 tasks that represented the 150 observed were analyzed. The analyzed tasks also 

represent the key tasks from the survey including surgery, physical examinations of various 

sized animals, computer work, taking notes, communicating with the client, cleaning, lab 

work, administering medication, and dental cleaning.

The analysis produced REBA scores ranging from 1 (risk level 0: negligible risk, no action 

needed) to 13 (risk level 4: very high risk, action/further assessment necessary NOW) 

(Figure 5). Overall, the difference in the distribution of risk level of the observed tasks 

between veterinarians and veterinary technicians, based on the analyzed postures, was found 

to be statistically significant (p=0.021) (Figure 5). Neck, trunk and leg combined posture 

scores for observed tasks were higher, on average, than the arm and wrist posture scores for 

both veterinarians and vet techs observed in this study.
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Basic postures of the observation participants were classified as either standing, sitting, 

kneeling, squatting, or bending while standing (trunk flexion >20°). The majority of the 

analyzed tasks performed by the veterinarians were performed while sitting (36%), standing 

(31%), or bending while standing (22%). The majority of the analyzed tasks performed by 

the veterinary technicians were performed while standing (33%), bending while standing 

(27%), or kneeling (27%). REBA risk level scores varied by basic posture observed. Some 

observed postures had consistently higher risk scores such as kneeling, at 73% risk level 

‘high’ and 9% risk level ‘very high’, and squatting, at 33% risk level ‘medium’ and 67% 

risk level ‘very high’. Standing mainly had risk level scores of ‘low’ (54%) and ‘medium’ 

(42%), while standing + bending increased to 72% risk level ‘medium’ and 28% risk level 

‘high’. Sitting was the most diverse posture, ranging from risk level ‘negligible’ (32%) to 

risk level medium (37%) and even a small percentage (5%) in risk level ‘high’, the latter was 

driven by a higher score for working with arms outstretched in front of the body (Figure 6). 

Photos providing examples of the various postures observed, with the resulting REBA score, 

are shown in Figures 7 – 12.

4. DISCUSSION

This new study of veterinarians and veterinary technicians found musculoskeletal discomfort 

to be pervasive. Self-reported 12-month prevalence of MSD was 100% for veterinarians and 

veterinary technicians participating in the study. These results are similar to Scuffham et 

al.’s New Zealand veterinarian study which reported 96% across all participants [14] as well 

as White’s study of spay-neuter veterinarians, at 99% [21]. The current study utilized very 

similar methods to the New Zealand study, including similar self-administered questionnaire 

and a population that included various veterinary practice groups (small animal, mixed 

animal, large animal, etc.). A comparison of prevalence reported in recent investigations of 

MSDs in veterinary care providers and the current study is provided in Table 5. These data 

show that while some studies reported findings similar to the current study, there is variation 

across some body regions. For example this study reported higher upper back and legs/feet 

symptoms than the international studies. The differences could be due to a combination of 

factors including the type of work/category of practice and the demographic make-up of the 

study participants.

As mentioned, some of the major differences in 12-month MSD prevalence could be 

due to the differences in demographics of the study population. One such difference 

is gender distribution. The current study had a larger percentage of female veterinarian 

respondents (77%) compared with other studies, 49% [14], 46% [15], and 54.3% [16]. 

As previously reported through an extensive literature review, women generally experience 

higher incidence of upper extremity MSDs [45]. Yet, in the current study all participants 

reported experiencing MSD symptoms within the prior 12 months.

The large percentage of small animal veterinarians (75%) participating in the current study 

differs greatly from other recent studies. In New Zealand, 28.8% were in small animal 

practices [14], 47% in Australia [15], and 48.6% in Germany [16]. As the New Zealand 

and Germany studies used the same questionnaire ‘veterinary procedures list’ used in 

this study, it is clear that the responding veterinarians had different responsibilities and 
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cared for different types of animals. Scuffham et al. reported significant differences in 

prevalence of MSD severity measures in relation to frequency of performance of certain 

procedures, including dental procedures, foot trimming, necropsies, obstetric procedures, 

rectal palpations, and surgical procedures that were less than one hour in duration [14]. 

Interestingly, of those procedures, a majority of Ohio veterinarians that participated in 

this study reported performing dental procedures (59%) or surgeries lasting less than one 

hour (71%) at least weekly, while less than half performed obstetric procedures (11%), 

necropsies (4%), or rectal palpations (39%) that often, and very few reported performing 

foot trimmings at all (15%). Notable proportions of participating veterinarians reported high 

numbers (>2400 per year) of animal consultations (69%), animal handling/lifting (49%), and 

vaccinations and TB testing (42%).

For five of the seven parts of the body examined in this study, MSD prevalence in the 

veterinary technician group was similar or higher than in the veterinarian group. Importantly, 

in both groups, 60% or more of those who reported experiencing musculoskeletal 

discomfort also reported that work activities exacerbated their discomfort. For vet techs 

who experienced back discomfort, over 90% reported work activities exacerbated that 

discomfort. In an early survey of occupational health risks in veterinary nurses, 52% 

reported experiencing chronic back pain [25], which may be comparable to the vet techs’ 7 

day low back pain prevalence of 68% in the current study. Although work exposures differ in 

some degrees between the veterinarians and vet techs (Figure 1, Table 2), interventions that 

are aimed at reducing lifting, working in awkward postures, and prolonged standing would 

likely benefit both veterinarians and veterinary technicians.

In the current study, the percentage of participants reporting lost time from work 

due to musculoskeletal discomfort was relatively low, indicating that both veterinarians 

and veterinary technicians are working through the pain and discomfort, even when 

reporting that work activities exacerbate MSD symptoms. Ten percent of veterinarians that 

experienced lower back MSD symptoms reported lost work time, which is in line with the 

9% reported by Scuffham et al. [14] and slightly higher than 6.1% reported by Smith et 

al. [15]. Vet techs reported higher percentages of lost time due to MSD than veterinarians 

for multiple body regions, with the highest being 26% for lower back symptoms. A 2015 

US Bureau of Labor Statistics (BLS) report [46] shows a total incidence rate of 47.8 (per 

10,000 full-time workers) for nonfatal occupational injuries and illness involving days away 

from work for veterinarians, and an incidence rate of 5.3 for sprains, strains and tears 

injuries. In contrast, the overall and sprain/strain lost time rates for veterinary technicians 

and technologists were much higher (230.3 and 59.8, respectively). This study and the BLS 

data are consistent in finding that losing time from work due to musculoskeletal discomfort 

and injury is more common in veterinary technicians than veterinarians.

When looking at results concerning burnout, based on the Copenhagen Burnout Inventory, 

averages for personal burnout, work-related burnout, and client-related burnout were 42.5, 

43.9, and 38.5, respectively, for veterinarians and 62.5, 55.3, and 32.1, respectively, for 

veterinary technicians (Table 3). Personal and work-related burnout were much higher 

than values reported from a five-year study of workers in the human services sector [30]. 

When looking closely at the individual personal, work-related, and client-related scores 
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from that study, veterinarians in the current study were a bit higher, but still similar to 

health care related jobs: home help (43.1, 41.8, 35.9), district nurse (38.4, 31.4, 25.3), 

associate nurses (37.9, 36.1, 31.4), nurses (36.9, 35.0, 29.7) and hospital doctors (36.6, 

39.8, 26.7). Differences of five points or more are significant for the individual person [30], 

highlighting the significantly higher scores for veterinary technicians in personal and work-

related burnout in the current study, when compared with the veternarians and the groups 

in the referenced study [30]. The mean CBI work-related burnout score for the vet techs 

in the curent study is similar to the 49.5 mean value reported in a study of psychological 

well-being of Australian veterinary nurses [47]. In a study of workplace stress and burnout 

in Australian veterinarians, Hatch et al. [48] reported the percentage of participants that 

had CBI personal, work-related, or client-related burnout scores that exceeded 50 (on the 

0 to 100 scale) as 37%, 35.8%, and 24.8%, respectively. Respective percentages in the 

current study for veterinarians were 39%, 39%, and 27%, very similar to the results reported 

by Hatch et al. [48]. Percentages for the vet techs in our study were much higher for 

personal and work-related burnout >50, 68% and 61%, respectively, and were similar for 

client-related burnout >50 (16%).

When looking into the CPQ scales of quantitative, emotional, and hiding emotion demands, 

veterinarians and vet techs scored relatively similarly: for veterinarians, 54.1, 58.3, and 

38.2, respectively, and for veterinary technicians 54.8, 55.9, and 35.8, respectively (Table 

3). Yet, Kristensen et al. [29] report the average results for quantitative demands as 44.3 

(sd=17.9), emotional demands as 37.8 (sd=25.5) and demands for hiding emotions as 30.3 

(sd=22.6). From the same study, jobs that involved working with clients scored high on 

emotional demand and demands for hiding emotions, indicating that while the veterinarian 

and veterinary technician scores are somewhat higher than average, they fall in line with 

other jobs with similar roles such as nurses and nurses’ aides. Kozak et al. [16] reported 

that high quantitative demands as well as higher levels of personal burnout were associated 

with perceived MSD severity, specifically in the upper extremities and neck. In the current 

study, quantitative demands were positively correlated with personal burnout, work-related 

burnout, and emotional demands (r = 0.548, p<0.0001; r = 0.554, p<0.0001; and r = 0.484, 

p<0.0001, respectively).

With regards to job statisfaction and whether a veterinarian or vet tech would recommend 

their profession, this study’s findings are inline with a recent study by Merck Animal 

Health which, when looking into mental health and well-being of veterinarians, reported 

that 41% of veterinarians would recommend their profession to a friend or family member 

[49]. The study also reported that only 24% of younger veterinarians (under age 35) would 

recommend their profession, in comparison to 62% of older veterinarians (over age 64). 

When looking at the general population, 70% of employed adults would recommend their 

profession, while 51% of human health physicians would do the same [49]. The Merck study 

reports that student debt and low income contribute to emotional stress and poor well-being 

in veterinarians.

The addition of the observational phase of the current study allowed for a deeper 

examination into the details of how veterinary tasks can be related to MSD risks. REBA, 

a tool specifically developed to assess ‘unpredictable working postures found in health 
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care…and other service industries’ [44], provided a semi-quantitative means of evaluating 

task-practitioner-animal-equipment interactions as they may relate to MSD risk and risk 

reduction. This tool aids in highlighting regions of the body most affected by various 

awkward postures, thereby aiding in identifying and demonstrating the impact of current 

methods and possible solutions to reduce risk.

From observation, it is clear there is not “one best way” to do a task, but indications of 

best or better practices exist. For example, three different methods/conditions for examining 

a cooperative cat are illustrated in Figure 13, each of which had a low risk REBA score 

(3). However, unlike those examples, participants were frequently observed standing while 

the trunk was flexed more than 20° to perform some tasks, mainly during physical exams 

of dogs. Pronounced and sometimes extreme trunk flexion led to higher REBA risk level 

scores (72% risk level ‘medium’ and 28% risk level ‘high’) due to high trunk posture scores, 

while observations where the participant was sitting and/or using an adjustable-height lift 

exam table tended to have lower REBA risk scores (32% risk level ‘negligible’, 26% risk 

level ‘low’, and 37% risk level ‘medium’) (Figure 6). Likewise, sitting on the floor while 

examining an animal on the floor, as opposed to squatting or kneeling, was associated with a 

lower risk score (Figure 7, right v. Figures 9 and 10). None of the 11 representative kneeling 

tasks were rated less than ‘medium’ risk and most (82%) were rated ‘high’ or ‘very high’ 

risk. Similarly, the three tasks performed while squatting were rated ‘medium’ or ‘very high’ 

risk.

Equipment that was available and utilized differed among observed practices. Utilizing 

a stool or chair for exams reduced the REBA risk score, specifically the neck, trunk 

and legs posture score. Using the back support of a chair improves the trunk posture 

score; any sitting (with or without back support) reduces the leg posture score. Use of 

an adjustable lift/exam table was generally helpful in reducing back flexion and neck 

flexion for the person examining the animal, while also reducing back flexion and arm 

posture scores for the person restraining the animal. Adjustable-height lift/exam tables 

were also frequently observed being used to eliminate or reduce lifting by veterinarians 

and veterinary technicians, a task that was frequently performed by survey participants. 

By guiding the animal, typically larger dogs, to walk directly onto the lowered table prior 

to lifting the table to the desired height, awkward (and heavier) lifts in the exam room 

could be eliminated. This may be particularly relevant given the high percentage of women 

working in veterinary practices and recommendations for lifting limits during pregnancy 

[50]. Neck scores were improved during tasks that involved talking with clients and taking 

notes when the veterinarian sat at the same level as the client (who was typically seated) 

while utilizing a horizontal surface, either an exam table or counter. Writing surfaces that 

were at mid-trunk level (in contrast to hip- or waist-height horizontal surfaces), either while 

seated or standing, improved arm and neck scores (Figure 12). Computer work stations also 

varied among practices. Where adjustable work stations existed, which included adjustable 

keyboard/mouse surfaces, adjustable computer monitors and adjustable chairs, REBA scores 

were reduced for computer work, mainly for neck and trunk regions, as compared to 

fixed height counter stations with fixed height monitors (Figure 12). A list of equipment 

recommendations, including relevant ergonomic benefits is provided in Table 6.
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As with any study, this one has some limitations. This study involved a smaller group 

of respondents than the studies performed in New Zealand [14] and Germany [16]. The 

nature of how potential respondents were recruited for this survey, using internet searches, 

membership data, and snowball data collection, makes it difficult to assess the true response 

rate. While every effort was made to encourage all eligible veternarians and veterinary 

technicians in the state to participate, those experiencing MSD symptoms may have had 

greater motivation to complete the survey. Further, those who were not employed in the prior 

12-months were excluded from participation. This study asked participants to report based 

on their experiences over the prior 12-months, and therefore recall bias may impact results. 

Task quantification recall was also mentioned as a limitation by other studies that employed 

the same set of questions about MSD symptoms and about tasks performed [14, 16]. Within 

the questionnaire, veterinary technicians were questioned using a task list that was based 

on the veterinarian task list, and therefore did not cover all tasks performed by vet techs. 

As mentioned previously, the majority of the observational data were collected at small 

animal practices; only two observation site visits were performed at large animal facilities. 

Due to the varied nature of veterinary medicine work, tasks were chosen for REBA analysis 

that best represented what was observed while the researchers were on site. As such, the 

observations are representative of what was observed while we were on site, and may not 

generalize beyond this sample of observed individuals and observed tasks.

As seen from this research and the other veterinarian studies, there is a need for further 

investigation of the work that may be causing musculoskeletal discomfort in the veterinary 

medical profession. Future studies could expand on observation to include a larger quantity 

and wider variety of practices, expanded observation and assessment of job tasks, as well as 

more detailed investigation into the areas initially found to be higher risk for MSDs through 

questionnaire data. Although many of the recommendations (in Table 6) have been proven 

useful in other health care fields, future research should include working with veterinarians 

and veterinary technicians to assess the usefulness, usability, and effectiveness of reducing 

MSD of those interventions for veterinary medicine applications. Although similarities 

are seen between human health care professions and animal health care professions, the 

uniqueness of working with a diverse set of animals creates the need to also research 

specific recommendations for the field and for the type of practice. One additional step 

that is recommended is to begin ergonomics training and awareness while students are in 

veterinarian school or veterinary technician’s school. By expanding on this type of training, 

animal health care providers will learn tools and techniques they can use from the beginning 

of their career, leading them to be more proactive in influencing their work environments 

and their health.

5. CONCLUSIONS

This study found that musculoskeletal discomfort symptoms are prevalent in both 

veterinarians and vet technicians (veterinary nurses). This study is one of very few to report 

on work-related symptoms and risk factor exposure of veterinary technicians. In addition 

to MSD symptoms, both veterinarians and vet techs in this study reported higher levels 

of personal burnout and work-related burnout than the average worker, as well as other 

similar health care related occupations. Quantitative demands and emotional demands were 

Seagren et al. Page 12

Work. Author manuscript; available in PMC 2024 March 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



also higher than average. Observation of representative tasks performed by veterinarians and 

veterinary technicians found that they often work in high risk postures, including standing 

with pronounced trunk bending (flexion > 20°), kneeling, and squatting, as evaluated by 

the Rapid Entire Body Assessment (REBA). Other commonly observed stressful postures 

included neck flexion > 20° and work with arms extended in front of the body. While it 

would be difficult to fully eliminate exposure to risk factors associated with strain/sprain/

overuse types of musculoskeletal injuries when working with animals, implementing usable 

and useful interventions, where possible, could reduce some of the risk factor exposure, 

which could eventually lead to a reduction in the prevalence of MSDs in veterinarians and 

veterinary technicians.
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Figure 1. 
Frequency of performing procedures for veterinarians (A), veterinary technicians (B); 

Number of procedures per year for veterinarians (C), veterinary technicians (D).
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Figure 2: 
12-month and 7 day prevalence of discomfort by body region for veterinarians and 

veterinary technicians
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Figure 3: 
Discomfort made worse by work activities and consequences of MSD symptoms, for 

veterinarians and veterinary technicians (percentages based on subset reporting 12-month 

prevalence in the respective body part)
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Figure 4: 
Recommendation of profession by age group for veterinarians and veterinary technicians 

(missing age data for one veterinarian).
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Figure 5: 
REBA Risk Category scores of observed tasks
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Figure 6: 
Distribution of REBA risk level by observed basic posture
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Figure 7: 
Examples of observed participants sitting and performing tasks: (left) utilizing an adjustable-

height table and chair; (right) seated on the floor
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Figure 8: 
Examples of observed participants standing and bending to perform tasks: (left) utilizing 

an exam table and displaying minor back twist and flexion; (right) displaying extreme back 

flexion
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Figure 9: 
Examples of observed participants squatting to perform tasks: (left) working with arms close 

to body; (right) working with arms extended, increasing the REBA risk score
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Figure 10: 
Examples of observed participants kneeling to perform tasks: (left) upright spine, arms close 

to body; (right) added impact on REBA score of back flexion/twist and working with arms 

extended
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Figure 11: 
Examples of observed participants taking notes while talking to clients: (left) using an 

adjustable chair and table; (right) using a fixed height table and standing
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Figure 12: 
Examples of observed participants utilizing computer work stations: (left) utilizing an 

adjustable computer station and chair; (right) utilizing a fixed height counter and computer 

while standing
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Figure 13: 
Examining a cat: (left) seated with cat on exam table restrained by a veterinary technician, 

(center) standing with cat held in the arms of a veterinary technician, (right) standing with 

cat on an exam table restrained by the examiner. REBA scores for the examiner in each of 

these is a 3; evidence that there is more than one better way to perform this task.
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Table 1:

Demographics of survey participants

Variables
Veterinarian

n=56
Veterinary Technician

n=38

Gender

Female 43 35

Male 13 2

Transgender Male - 1

Age, years

<35 9 19

35–44 21 11

45–54 8 5

55+ 17 3

No response 1 -

Race
White 54 36

Multi-racial 2 2

Height, cm
mean (sd)

Female 166.0 (7.0) 167.3 (8.7)

Male 178.6 (8.4) 189.2 (16.2)

Weight, kg
mean (sd)

Female 74.3 (19.0) 82.5 (18.8)

Male 93.6 (23.7) 110.2 (17.3)

Job Experience, years
mean (sd)

14.7 (11.3) 8.5 (6.1)
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Table 2.

Frequency of work activities experienced during an average day, by occupation.

Exposure Frequencya

Total responses Never/rarely About Half Almost always

Work Activities Vet, n Vet tech, n Vet
n (%)

Vet tech
n (%)

Vet
n (%)

Vet tech
n (%)

Vet
n (%)

Vet tech
n (%)

Awkward or tiring positions 55 38 10 (18) 1 (3) 33 (60) 24 (63) 12 (22) 13 (34)

Awkward grip or hand movements* 56 38 15 (27) 3 (8) 32 (57) 23 (61) 9 (16) 12 (32)

Boring work 56 38 38 (68) 18 (47) 17 (30) 20 (53) 1 (2) 0 (0)

Carrying out repetitive tasks 56 37 10 (18) 2 (5) 37 (66) 24 (65) 9 (16) 11 (30)

Computer work 56 38 6 (11) 3 (8) 39 (70) 23 (61) 11 (20) 12 (32)

Exposure to loud noise*** 56 38 28 (50) 9 (24) 24 (43) 14 (37) 4 (7) 15 (39)

Lifting*** 56 38 5 (9) 0 (0) 43 (77) 11 (29) 8 (14) 27 (71)

Standing** 56 38 2 (4) 0 (0) 24 (43) 5 (13) 30 (54) 33 (87)

Sitting 56 38 11 (20) 11 (29) 42 (75) 21 (55) 3 (5) 6 (16)

Using tools that vibrate 56 37 35 (63) 18 (49) 21 (38) 17 (46) 0 (0) 2 (5)

Working in cold/damp environments 56 38 44 (79) 28 (74) 10 (18) 9 (24) 2 (4) 1 (3)

Working at high speed** 56 38 18 (32) 2 (5) 24 (43) 15 (39) 14 (25) 21 (55)

Working in hot/warm environments 56 38 29 (52) 19 (50) 21 (38) 13 (34) 6 (11) 6 (16)

Working outside 56 38 45 (80) 33 (87) 7 (13) 5 (13) 4 (7) 0 (0)

Working to tight deadlines 54 36 13 (24) 11 (31) 24 (44) 16 (44) 17 (31) 9 (25)

Note:

*
p<0.05,

**
p<0.01,

***
p<0.001, indicate significant differences between veterinarians and veterinary technicians based on Chi-Square test

a
Self-reported on questionnaire in response to the question stem: During an average day, what fraction of your work involves the following 

activities?
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Table 3.

Summary of psychosocial factor scores by occupation

Variable Scale Veterinarian mean (sd) Veterinary Technician mean (sd)

Personal Burnout***,†

CBI 0–100

42.5 (23.3) 62.5 (20.4)

Work-related Burnout*,† 43.9 (26.3) 55.3 (22.7)

Client-related Burnout† 38.5 (26.1) 32.1 (19)

Quantitative Demands†

CPQ 0–100

54.1 (18.6) 54.8 (17.1)

Emotional Demands† 58.3 (22.2) 55.9 (20.4)

Demands for Hiding Emotions† 38.2 (22.9) 35.8 (26.8)

Supervisor Support‡ 1 – 4 2.3 (0.8) 2.1 (0.7)

Coworker Support‡ 1 – 5 3.3 (0.7) 3.0 (0.8)

Job Control‡ 1 – 4 -a 2.1 (0.7)

Job Satisfaction‡ 1 – 5 3.6 (1.3) 3.3 (0.9)

Note:

*
p<0.05,

**
p<0.01,

***
p<0.001

†
Higher value indicates more burnout, demands

‡
Higher value indicates higher levels of perceived support, control, and satisfaction

a
only veterinary technicians were asked about job control
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Table 4.

Demographics of observation study participants

Variables
Veterinarian

n=9
Veterinary Technician

n=6*

Gender
Female 7 6

Male 2 0

Age (years)

<30 0 2

30–39 2 1

40–49 3 2

>50 4 -

Race
White 9 4

Multi-Racial 2 1

Height (cm)
(mean (sd))

Female 169.8 (4.7) 169.2 (10.3)

Male 186.7 (12.6) -

Weight (kg)
(mean (sd))

Female 87.9 (29.2) 69.9 (14.0)

Male 107.7 (30.5) -

*
Excludes majority of data for n=1 veterinary technician who was recruited during another observation session
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Table 6.

Recommendations for ergonomic improvements

EQUIPMENT ERGONOMIC BENEFITS

Adjustable-Height Lift 
Table

Options for working in standing or seated posture
Ability to examine different size animals in the same comfortable work posture
Reduction in lifting animals
Ability for personnel of different statures to work at heights that are appropriate for 
them
[50, 52]

Folding Exam Table

Ability to examine some animals in a more neutral working position depending on 
the worker’s height
Also provides option for providing more floor space when needed
[52]

Adjustable Stool or Chair 
(with or without back 

support)

Ability for individuals to give their legs a break from standing during exams, surgery, 
administering medication
Reduced need to flex the spine, reducing stress on trunk muscles and spine
Support for floor exams of larger animals
[52]

Anti-fatigue Mats
Reduce burden on legs and feet; reduce lower back discomfort
Appropriate for standing and kneeling tasks
[52, 53]

Knee Pads/Kneeling Pad

Reduce burden on legs/knees
Appropriate when kneeling cannot be avoided
[54]

Adjustable Computer 
Workstations/ Workstation 

on Wheels (WOW)

Adjustable height/angle to fit different individuals
Reduce burden on back, neck, arms, shoulders
Adjustable chair with back support
[52]

Surgical/ Dental Loupes

Reduce awkward neck postures (extreme (>20°) flexion)
[55, 56]
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