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Abstract
This thesis comprises three chapters about musculoskeletal discomfort (MSD)
in veterinarians. Two of these chapters have been submitted to peer reviewed
journals and one is in preparation for submission. The first chapter describes
the prevalence and risk factors associated with MSD in New Zealand
veterinarians. The second chapter is a paper on the tasks considered by
veterinarians to cause MSD. The third chapter is a review of published literature

on musculoskeletal problems (MSP) in veterinarians.

The first chapter in this thesis describes a cross-sectional study of 867 New
Zealand veterinarians. We wused a modified Nordic musculoskeletal
guestionnaire to enquire about the presence or absence of MSD, whether this
affected normal activities and if MSD necessitated absenteeism from work.
Additional questions enquired about work activities, psychosocial factors and
workload. The overall period prevalence of MSD was 96%. Normal activities
were affected in 67% and 18% of participants reported that they had been
absent from work due to MSD. Factors associated with the presence of MSD
requiring time off work for clinical veterinarians included 10 year increases in
age (odds ratio (OR) 1.26, 95% CI 1.05 - 1.52), work involving awkward grip
and hand movements 100% of time (OR 12.91, 95% CI 3.46 — 84.21) and those
who were dissatisfied with the level and difficulty of their work (OR 2.72, 95% CI
1.11 - 6.56).

In the second chapter in this thesis, veterinarians were asked to indicate tasks
that they considered ‘most likely to lead to musculoskeletal aches and pains’
and ‘why these tasks were likely to be the most risky’. They were also asked to
suggest ‘any solutions that they applied or knew of’ to reduce musculoskeletal
aches and pains. They identified the following tasks: lifting, surgery, rectal
palpations and animal handling. Their reasons were primarily related to physical
risk factors. Few identified psychosocial risk factors. The most common
suggested solutions involved training and selection strategies rather than
redesign of tasks, activities or facilities. These findings are consistent with a
participatory ergonomics approach for reducing the risk of MSD, which aims to

enhance personal well-being and improved system performance.



The third chapter in this thesis - a review of the literature - focuses on the
prevalence and nature (discomfort, pain, injury and disorders) of MSP amongst
veterinarians. Veterinarians are exposed to a range of physical and
psychosocial occupational hazards that have been well documented and
associated with MSP. The range of reported prevalence estimates in this review
was 50% to 96%. This range may reflect real differences among the veterinary
populations studied, or more likely be due to differences in MSP definitions,
study methodologies, and response rates. The magnitude of the reported
prevalence justifies further research to triangulate data and determine other
factors associated with MSD. Most of the studies in the review focused on
physical risk factors. The lack of studies into psychosocial risk factors for MSP
needs to be addressed.



Acknowledgements
| owe substantial gratitude and appreciation to a number of people who have

assisted me with this thesis.

I am very much in debt to Stephen Legg, Elwyn Firth and Mark Stevenson to
the commitment of time and energy that they provided as well as having the
patience to work with me. | am extremely thankful for the time that Stephen
spent performing various functions related to the research and the preparation
of the manuscript. Elwyn’s rigorous approach to the manuscript preparation as
well as the general guidance of the research is very much appreciated. | am
also particularly thankful to Mark Stevenson, whose assistance with the
research design, epidemiology as well as assistance with the manuscript

preparation was very much appreciated.

To Simon Verschaffelt from the Epicentre of Massey University, many thanks
for his excellent information technology skills, which enabled the on line
guestionnaire to be such a success. Thanks also to go to Gill Beaver for her
technical assistance and to Frank Darby for advice on the design of the

guestionnaire.

| owe a great deal of gratitude to a large number of friends as well as my
brother Paul. Chunky, Genevieve, Kaye, Pania, Paul, Rachel, Tracey and Vicki
have all been a tower of strength for their friendship, advice, editorial
assistance, support, time throughout the entire life of the project. My workmates
at HBDHB also deserve thanks for their endless encouragement as well as

having to listen to me rabbit on about this research project.

I would like to thank the Veterinary Council of New Zealand for supplying the
contact details of veterinarians. | also wish to thank all of the participants for
their time and careful and thoughtful responses. The project funding was from

the Department of Labour.



List of publications from thesis

Prevalence and risk factors associated with musculoskeletal discomfort in New
Zealand veterinarians. Scuffham, A. M., Legg, S. F., Firth, E. C. and Stevenson,
M. A. (2009). Applied Ergonomics, In Press.

Tasks considered by veterinarians to cause musculoskeletal discomfort and
suggested solutions. Scuffham, A. M., Firth, E. C., Stevenson, M. A. and Legg,
S. F. (2009). Submitted for publication to the New Zealand Veterinary Journal.

Paper presented at the 15" New Zealand Ergonomics Society Conference:
Ergonomics for the Ageing Population, Martinborough. Scuffham, A,
Stevenson, M., Legg, S. & Firth, E. Prevalence of musculoskeletal discomfort in
New Zealand small animal veterinarians. In: Proceedings of the 15th New
Zealand Ergonomics Society Conference: Ergonomics for the Ageing
Population. Eds R. G. Adank & L. Gardner Wood. Martinborough, New Zealand
Ergonomics Society. 27-28 May 2009, [CD-ROM].

Paper presented at the Society of Dairy Cattle Veterinarians of the New
Zealand Veterinary Association 26th annual conference, Rotorua. Scuffham, A.,
Firth, E., Stevenson, M. & Legg, S. Musculoskeletal discomfort in New Zealand
large animal veterinarians. In: Proceedings of the Society of Dairy Cattle
Veterinarians of the New Zealand Veterinary Association 26th annual
conference. Ed. T. Parkinson. VetLearn, Palmerston North. 24-27 June, 2009,
pg 201-204. Scuffham, A., Firth, E., Stevenson, M. & Legg, S.

Paper presented at the New Zealand Equine Veterinary Association Annual
Conference, Taupo. Scuffham, A., Firth, E., Stevenson, M. & Legg, S.
Musculoskeletal discomfort in New Zealand equine veterinarians. In:
Proceedings of the New Zealand Equine Veterinary Association of the NZVA
Annual Conference. Ed. M Leyland. VetLearn, Palmerston North. 24-27 June
2009, pg 163.

Paper presented at the 17th International Ergonomics Association World
Congress on Ergonomics, Beijing. Musculoskeletal discomfort in New Zealand
(non-clinical) veterinarians. Scuffham, A., Legg, S., Stevenson, M. & Firth, E. In:
Proceedings of the 17" World Congress on Ergonomics. 9-14 August, 2009,
[CD-ROM].

Vi



Contents

ABSTRACT ..ooiiiistiimisnieissnsssssssississsssssss s s s ssss s s sssssssssssssssasssnssassssssnsssnsnssanssnssnnsnnssanns III
ACKNOWLEDGEMENTS ....ccciititmiminmssmssnissmsssssssssnsssssssssssssssssssssssssssssssssssssssasssssssssssssnssnsas \"
LIST OF PUBLICATIONS FROM THESIS ......cccccinmimmmmsnmsninssemsssssssssssssssssssssssssssssssas VI
CONTENTS cotiitmismissisansssssssssssssssssassssssssssssesssasssssssssssnsansassssnssnsssnssnssss ssnessnssnssnssssssnssanssnssnns VII
APPENDICES .....oociiiiiiiimissnsnisnissssssss s ssssssssssssssssssssssssssssssssssssssssessnssssssnssasssnssnssnnssassns IX
B 075 5 0 D X
CHAPTER ONE: BACKGROUND ....cccustmsammsnisemsssssssssnissssansssssssssssssssassssssassssssssssssssssassnnssasans 1
OVEBIVIBW ..ettiieiee et eeeeetit ettt et et e e e ettt e eeeeeesaaaaa e bt et e eeeeeeess s aabasbaeaeeeaeeessnsassbeaaaeaeeeessesnsnas seeeesssnnnnsnssnens 1
IS ettt ettt ettt ettt eeeeeeeeeeeeeeee ettt ettt e ataaaaa e eaeeeeeeeeeeeeeetetttree eteeteeeaennnnbaaa s 2
Organisation OF ThESIS ......uiiiiiiciiii et e e e et e e e e st e e e e eataeeeesenbaeeesesteaeeenssseeeeanssneeennnes 2

CHAPTER TWO: PREVALENCE AND RISK FACTORS ASSOCIATED WITH

MUSCULOSKELETAL DISCOMFORT IN NEW ZEALAND VETERINARIANS........... 5
ADSEIACE ..o ceeeeeevvvvevsssesesesssssssssssssssss s s s e 5
IVEEOAUCTION e sss s s 6
IVIEEROAS ©.vvvvvvvveesasseesses e eeeeeeseeessssssssssssssssssssssssssssss s s 10
RESUILS w.vevvvveveeseasasaeeseseseeeeeeeeeeeeeeessssssssssssssssssssssssssssssssssss s ee e eeeeesesesssssssssssssessssssssssssn s 15
DISCUSSION wevvvvvveeraraeeeeseeeeeeeeeeeeeeeessssssssssssssssssssssssssssssss s eeeeesessssssssssssssssssssssssssssssss s 25
CONCIUSIONS ..o sesessssssssssssessessss e eeeeeeseeeeeeee e 32
ACKNOWIBAGEMENTS.......covovooereeeeseeeeeeeeeeeeeeeeeeeeeseesesssesseeessesssssss e eeeeeeeeeeesesssssssssssmeenennnnsnnen o 33
REFEIEICES w.v.vvvrrereeeeeeeeeeeeeeeeeeeeeeeeeeeeesssessseessssssss e eeeeseesssssssssssssemmsnssssss sessssssrennne 34

CHAPTER THREE: TASKS CONSIDERED BY VETERINARIANS TO CAUSE
MUSCULOSKELETAL DISCOMFORT AND SUGGESTED SOLUTIONS..........ceceeuas 42

A 1] =Tt AU 42

vii



(oY doTe [V 1ol 1 To] o DR OSSOSO PR 44

Y =T o Y ST Vo g g T=Y d o Vo Yo [PPSR 47
RESUIES ettt ettt ettt ettt ettt e et e et e et beesa bt e eatteesabeesabaeesseesmseeenneeesnseeensaeeseeeenne senteeeanreennneeenns 48
DISCUSSION .ttt ittt et e e e s s b bt e e s s bbbt e e s b b et e s bbae e e s snr e e sabeeeessanne 59
ACKNOWIEAGMENTS. ..ttt st e s s stbe e e e s sabe e e e s sabeaeeesnabbeeeesassnbbaeessassaaeenan 64
RETEIEINCES ...ttt ettt ettt e st e st e e b et e st e e s b et e ab e e s bt e b e e e e a b e sab e heenareeennees 65

................................................................................................................................................ 73
1A o1 4 - T TP PP PR OTR PR 73
[T oo T ¥ o1 T o WP PP PP 74
Literature search and review MeEthodS........coiiiiieiieiieriee e e e 74
Occupational hazards in the veterinary profession .........ccoceeevieeiieerieeree e s 75
The importance of distinguishing between discomfort, pain, injury and disorders when discussing

MUSCUIOSKEIETAl PrODIEMS .. ..eeiiiiiee ettt e et st e st e e snseesbe e e neeesnree s 76
Aetiology of musculoskeletal ProbIEMS......coiviiiiiiiiii et e e s sbre e s e 76
Prevalence and nature of musculoskeletal problems in veterinarians.......cccecveeevvviiieinniieeeenniiee e, 78
Risk factors for MSP amongst VEErNAIiaNS .......uveiiiiiiieeeiiiee ettt e e rire e e s s ibe e e s sabe e e s sbeaeeeeas 84
Veterinary tasks related 10 IMISP ... ... i e e st e e e st ae e e e sbteeeessabaeeeennnaes 87
CONCIUSIONS ..ottt et e b e bt et b e et e b e e b e s bt e b e e s b e e beebe e b e ebee saesanesareens 89
REFEIENCES ...t e e e s s e 91
CHAPTER FIVE: DISCUSSION.....ccccctsmmsemsansssssasssssasssssssssssssssssssasssssssssssssassasssnssasssnssasss 101
Limitations of the PresSent rESEAICI ......iiuiii i s e e s e e s sataeeessabeeee s 105
FULUNE FESEAICI.....eiiiiitictie e et be e sanesre snees 107
CHAPTER SIX: CONCLUSION.....cccismmmmsmmsanssnssassssssssssssssssssssssssssssssssssssssssssssssssssasssnssasss 108
REFERENCES. ... iiiiminitiismississsisnisssssssssssss s ssasssssssssssssssssssssssssssssss ssssssnssassns ssnssassnnssnsss 111
APPENDICES .....ooiiiitiiiinisemssnisnissssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssnssasssnsnssnnssnssns 129



Appendices

Appendix 1:  Massey University Human Ethics Committee approval letter 130
Appendix 2:  Veterinary Council of New Zealand letter 131
Appendix 3:  Information sheet 132
Appendix 4:  Example of online questionnaire 134
Appendix 5:  Questionnaire 139
Appendix 6: Paper presented at the 15th New Zealand Ergonomics Society Conference:
Ergonomics for the Ageing Population, Martinborough. 145
Appendix 7:  Paper presented at the Society of Diary Cattle Veterinarians of the New
Zealand Veterinary Association 26th annual conference, Rotorua. 151
Appendix 8: Paper presented at the New Zealand Equine Veterinary Association Annual
Conference, Taupo. 156
Appendix 9:  Paper presented at the 17th International Ergonomics Association World
Congress on Ergonomics, Beijing. 157
Appendix 10: Raw data (refer to CD-ROM in back cover) 163



Tables
CHAPTER TWO
Table 1:  Summary of findings from studies of self reported musculoskeletal discomfort
(MSD), pain, disorders and injury amongst veterinarians 8
Table 2:  Median and interquartile range of each of the continuously distributed variables
stratified by presence or absence of three levels of msd severity 16
Table3: Twelve-month period prevalence of three levels of msd severity stratified by
practice/organisation type 17
Table 4: Twelve-month period prevalence of three levels of msd severity stratified by
affected body region 17
Table 5:  Number and percentage of participants reporting the presence of MSD stratified by
work activity and qualitative aspects of work activity 19
Table 6: Number and percentage of participants reporting the presence of MSD stratified by
psychosocial factors associated with the risk of MSD 21
Table 7:  Number and percentage of participants reporting the presence of msd stratified by
annual number of msd associated procedures undertaken 23
Table 8:  Regression coefficients and standard errors from a dichotomous logistic regression

model of factors influencing the risk of msd in clinical veterinarians that necessitated absence

from work in the previous 12 months 25
CHAPTER THREE

Table 1: Practice/organisation type, size of organisation, age and gender counts and
percentage comparison 50

Table 2:  Tasks likely to lead to musculoskeletal discomfort with the five most frequently
cited reasons and the five most frequent cited suggested solutions by veterinarians 51

Table 3:  Cited reasons for tasks being perceived as being risks for musculoskeletal

discomfort 56
Table 4:  Suggested ways to reduce the risk of musculoskeletal discomfort 58
CHAPTER FOUR

Table 1:  Summary of findings from studies of MSP amongst veterinarians 78





