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ABSTRACT 

Data from abattoirs were evaluated to determine their use fulness 

for disease surve illance . Self-acquired data from three surveys 

conducted at abat toirs and routine ly gene rated disease s tatis tics from 

meat export s laughterhouses we re analyse d .  

Three techniques were employed in the analysis o f  these availab le 

data from New Zealand abattoirs . Returns from a large scale survey 

of bovine ocular s quamous ce ll carcinoma were indexed on print ed cards 

as a filing system and t hose from the sero logical surveys of two separate 

groups of abattoir workers were converted into computer system files . 

The "pencil and paper"-calculator me thod was used for t he recorded disease 

s tatis tics. 

Conversion of survey re turns into system files facilitated t he 

handling of data . Manual sorting in a card index sys tem provided new 

information on the epidemiology and e conomic importance of s quamous 

cell carcinoma o f  the bovine eye in New Zealand. The rate o f  " cance r eye " 

in Herefords and He reford crosses was 403/100,000 compared to 8/100,000 in 

other b reeds . Further investigations indicated that these dif ferences 

were associated wit h  pigmentation of t he ocular structures . 

The data from the sero logical surveys among abattoir workers were 

conveniently manipulated in the computer and provided information of t he 

risk factors involved in three potential zoonoses at t he works . Both 

leptos pirosis and brucellos-is were s hown to b e  occupational hazards . 

In t he case of leptospiros·is, direct pig contact app eared to constitute 

the greatest  risk, while in b rucellosis, one of the more important 
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correlations was in re lat ion to time emp loyed in the Meat Indus try .  

Toxoplasmosis did not appear to be an occupational disease . 

The informa tion derived on these files were dependent on the manner 

o f  organisation (e.g. establishing variables from meas urements , coding 

values)  of the data originally ob tained from the disease surveys carried 

out by others . 

Routinely gene rated vital statis tics o f  the prevalence of ''Diseases 

and Defects" recorded by the Meat Division of the Ministry o f  Agriculture 

and Fisheries we re examined and analysed . Analysis o f  variance t es ts we re 

applied to s elected conditions to determine regional variations . The 

app lication o f  s tatis tical tes ts uncovered the subtle ties of each group 

of data and reveale d information on disease prevalences. True geographical 

variations in the prevalence of sarcocys ts , caseous lymphadenitis and 

pleurisy o f  sheep we re demons trated .  

Th rough these techniques useful information was derived from data 

generated by these three disease surveys carrie d out at the abat toir 

and from routinely recorded meat inspection s tatistics . Information 

ob taine d f rom the surveys is discussed in re lation to previous s tudies 

on the same topics. Routinely recorded vital s tatis tics were appraise d  

f o r  accuracy and their use fulness  i n  s tudying variations in disease 

prevalence . The evaluation o f  data and information ob tained during these 

investigations manifests the potential of the abatt oir as a s ource of 

use ful information for disease surveillance . 



-iv-

ACKNOWLEDGEMENTS 

I am grateful to the New Zealand government and her Ministry o f  

Foreign Affairs for giving me this opportunity , as a grantee o f  the 

Philippine government , of having s tudied at the Department of 

Ve terinary Pathology and Public Health at Massey University . 

Many thanks are extended to my supervisors : Professor D . K . Blackmore 

for his continuous and untiring guidance throughout my work , to Mr . G . V .  

Petersen for his inspiring patience and tutorship and his arrangements 

for Meat Divis ion materials and visits at the local works , and to the 

late Dr . R.E . Harris whose ins tructions in computer analysis and kindness 

will be remembe red . 

The cons tructive advice and timely help proffered by Dr . Linda 

Schollum and the expert typing of the thesis by Mrs . Allain Scott  

are warmly appreciated . 

Many acquaintances and friends have directly and indirectly helped 

me in my work : those from the different departments of the Faculty of 

Ve terinary Science who were keenly recep tive to my enquiries and 

requests; the thoughtful and genial peop le of the Animal Health Division 

of Palmers ton North; the able ve terinarians , skillful meat inspectors , 

cheerful meat workers and accommodating memb��s of the managerial s taffs 

at Longburn, Feilding and Gisborne meat works; the honest  p eople casually 

met , and new friends who have made my soj ourn worthwhile . I extend to 

them my sinceres t  gratitude . 

And to my great folks at home who have always believed in me , to my 

wife who has endured this all and to my kids who wondered why I had to 

study in New Zealand , this work is dedicated. 



- V -

CONTENTS 

ABSTRACT 

ACKNOWLEDGEMENTS 

LIST OF FIGURES 

LIST OF TABLES 

EXAMPLES OF PROGRAMS , PRINTOUTS AND COMPUTATIONS 

GENERAL INTRODUCTION 

CHAPTER I : ANALYSIS OF MEAT WORKS "CANCER EYE "  
SURVEY IN NEW ZEALAND 

Introduction 

Materials and Methods 

Results 

Discussion 

A. S ignificance of f indings 

1 .  Breed 

2 .  Sex 

3 .  Pigmentation 

4. Age 

5 .  Site of origin 

6 .  Evidence of malignancy 

B .  An evaluation of the survey 

Page 

ii 

iv 

vii 

viii 

ix 

1 

7 

7 

8 

1 3  

25 

25 

25 

26 

26 

28 

28 

28 

29 

CHAPTER II : APPLYING THE COMPUTER IN DATA ANALYSIS 33 

Introduction 33 

A brief background and general aims of the 
serological surveys 35 

Preparing survey data for SPSS input 36  

The data base 36 

Establishing variables from the files 36  

Determining values of  variables 36 

Ass igning variables' code names and 
numeric values 37  

Constructing the codebooks 3 7  

Data coding 3 7  

Copying the data f iles onto the input medium 39 

Storing the data f iles as SPSS system files 39 

Converting the INSPECTOR data f ile into 
an SPSS system file 40 

Converting the MEATWORKER data file into 
an SPSS system file 44 

Access ing the system files 45 



- vi -

Page 

Types of analysis performed 46  

1 .  Disp laying frequency distribution of variables 46  

2 .  Measuring association through crosstabulation 48 

Summary of results 5 1  

Discussion 58  

Leptospirosis 58 

Brucellosis 58 

Toxoplasmosis 60 

An assessment of the use of the computer 6 1  

CHAPTER Ill : VITAL STATISTICS FROM MEAT WORKS 6 3  

Introduction 6 3  

Part A : An assessment of a recorded vital statistic 
at a local works - sheep arthritis 68 

Materials and methods 69 

Results and discussion 70 

Part B : An evaluation of the 1 9 78-9 Meat Division 
vital sbatistics from meat works 74 

Mater ials and methods 75 

Results 82 

Discuss ion 82 

Ovine arthritis 85 

Cysticercus avis 88 

Caseous lymphadenitis o f  sheep and lambs 89 

Pleuri sy of sheep , lambs and cattle 90 

Sarcocysts of sheep 9 1  

Actinoform lesions 9 3  

Conclusion 94 

GENERAL DISCUSSION 96  

REFERENCES 101  

APPENDICES 107 



Figure 

1 

2 

3 

4 

5 

- vii -

LIST OF FIGURES 

An AZ64  printed card with data entered 

Distribution o f  "cancer eye" cases by county 
from three meat works in the North Island 

Dis tribution of "cancer eye" cases by county 
from three meat works in the South Island 

Distribution o f  42 meat works , indicated 
as M . E .  numbers , according to regions in 
the North and South Is lands of New Zealand 

Minis try o f  Agriculture and Fisheries 
of control 

lines 

6 Format of the Diseases and Defects prevalence 
report 

7 Reg ional p ercent prevalence o f  some d iseases 
of sheep , lambs and catt le 

Page 

10 

23 

24 

64 

66  

7 6  

87 



Table 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

12  

- viii  -

LIST OF TABLES 

"Cancer eye " survey tally sheet 

"Cancer eye "  attack rates 

Adjusted breed specific rates 

Eye pigmentation of cattle at 
Feilding and Longburn meat works 

Pigmentation of the eyelid of catt le 
at Gisborne meat works 

Pigmentat ion of the third eyelid of 
catt le at Gisborne meat works 

Pigmentation of the sclera of 
catt le at Gisborne meat works 

Stock s laughtered at the works 

Number of variables in the data f iles 

Summary o f  analysis performed on the data files 

Distribution of external vis ib le and palpable 
abnormalities of 1 18 joint s 

Distribut ion of internal visible les ions 
of 1 18 joints 

13 Meat works 19 78-79 Vital Statistics 
Mean , minimum and maximum percent 
prevalence of Diseases and Defects 

14 

15 

1 6  

Regional means and their standard errors 
of p ercent prevalence of arthrit is , 
Cys ticercus ovis , caseous lymphadenitis , 
pleurisy and sarcocysts o f  sheep 

Reg ional means and their s tandard errors 
of p ercent prevalence of arthritis , 
Cysticercus ovis , caseous lymphadenitis , 
and pleurisy of lambs 

Regional means and their standard errors 
of percent prevalence of actinoform 
lesions and pleurisy of catt le 

Page 

14 

15 

1 7  

18 

20 

2 1  

2 1  

38 

56  

56  

71  

7 3  

78 

83 

84 

86 



Example 

1 

2 

3 

- ix -

EXAMPLES OF PROGRAMS , PRINTOUTS AND COMPUTATIONS 

Program to generate  an SPSS sys tem file 

for INSPECTOR data 

Saving file RLLEM 

Saving file MEATWORKER 

4 Frequency distribution of cases for variables 

WOCONP ( contact wi th p igs at the works ) and 

WOCONG ( contact wi th goats at the works ) 

in INSPECTOR file 

5-A Program segment request ing frequency 

distribution of  variable BRSAT ( Brucella 

standard agglut ination tes t ) , opt ions and 

statist ics , and frequency distribut ion of  

BRSAT in  INSPECTOR file 

5-B Succeeding page to Examp le 5-A showing 

histogram of BRSAT ' s  values and the summary 

statistics  requested for BRSAT 

6 Crosstabulat ion of  variables LEPPOM (pomona 

t itre s )  and PCON (pig contact in and outside 

Page 

4 1  

42 

42 

47  

49  

50  

the works ) in  INSPECTOR file 52 

7 Cross tabulat ion o f  variables WOCONG ( contact 

with p igs at the works ) and BRSAT (Brucella 

standard agglut ination tes t )  after reclassifying 

the variable s ' values in INSPECTOR file 

8 Printout portion of  a program run relat ing 

variables WOCONG (contact with goats at the 

works ) , BRSAT (Brucella standard agglutinat ion 

test)  and WORKEMP (works of employment ) in 

5 3  

INSPECTOR file 55 

9 Analysis o f  variance computations of  percent 

prevalence of  arthritis o f  sheep 80 



GENERAL INTRODUCTION 

While there exist a wide range of technical bulletins , medical journals 

and index systems that describe scientific techniques and laboratory invest

igations , these sources seldom provide adequate surveillance information for 

d isease prevention and control .  Despite the current large volume of  scientific 

publicat ions , it is dif ficult to obtain precise , accurate and up-to-date 

information of the prevalence and economic importance of many diseases of 

lives tock in specific countries or regions . 

Internat ional reports , such as O . I . E .  bulle tins , tend to be inexact 

as to rates , location and t iming of disease problems . In an evaluation o f  

disease surveillance activit ies of  international agencies , Ellis ( 19 7 9 )  pointed 

out that absolute numbers of outbreaks without reference to the total population 

s ize  can be misleading and that reports should indicate the proportion of animals 

or herds among those examined (prevalence) or the rate at which new infections are 

occurring in the number of  animals ( incidence) or production units still at risk. 

There is an increasing recognition of the paramount importance of 

surveillance data from livestock indus tries , both in developed and develop ing 

countries . Davies ( 1 9 7 9 )  makes reference to two major groups of data cus tomers: 

f irstly , those organisat ions and individuals that are responsible for the 

control of animal d isease , and secondly , those that f inance and operate 

research and development facilities . Another important and dis tinct group 

consis t s  of the ' agri-bus iness ' managers and entr epreneurs , who increasingly 

require such surveillance information.  
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Davies ( 19 7 9 )  attributes this increasing requirement of surveillance 

information to three reasons , namely : -

( 1 )  the increasing recognition o f  the importance of movement o f  

animals in the spread o f  d isease , 

( 2 )  in sophisticated agricultural industries that are technologically 

based , industry must be able to identify and measure the difference 

between the cost of d isease and the cost of prevention not only on 

a national scale but also at the producer level , and , 

( 3 )  the development o f  extensive research and development facilities 

that in the current economic and political climate must justify 

their existence .  

The task of instituting surveillance is largely the remit o f  government . 

This is so because the activity should be closely linked with control and 

prevention measures which require a widely established and efficient organisation . 

Surveillance should either stimulate appropriate actions for the control and 

prevention of disease or b e  used to evaluate actions already instituted 

(Brachman , 1 9 7 9 ) . 

For a national veterinary service and its allied organisations , 

surveillance may p rovide information to suggest whether a vaccination , or a 

slaughter policy, is a more effective control measure . In some cases it may 

show the inadequacy o f  past or present control measures . Good case reporting 

may also make it possible to recognise endemic diseases which previously might 

have been only considered sporadic cases as was the case of small  intestinal 

carcinoma of sheep in New Zealand ( Simpson , 1 97 2 ) . If this distinction is 

not recognised , an epidemic could ensue . Legionnaire ' s  disease was not 

recognised until a returned soldiers convention at Philadelphia in 1 9 7 6  attended 

by 3, 683 delegates among whom 183 were affected with 29  deaths (Anon , 1 9 78a) .  
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Its occurrence stimulated the recognition of two previously unrecognised 

episodes in England , one happened in 19 7 3  and the o ther four years later , 

among Scottish tourists returning to Glasgow who became ill with alimentary 

and respiratory tract complaints after spending holidays in the same hotel 

in Spain ( Boyd et al , 19 7 8) . 

Informat ion from surveillance activities may also be useful to 

health departments in their ut ilisation of personnel , equipment and money 

which should lead not only to increased efficiency but also to better 

control of the diseases under surveillance (Brachman , 19 79) . 

The practit ioner can benefit directly from surveillance by having 

the opportunity to see for himself the relationships of his case to the 

occurrence of that disease in the community and should enable him to be a 

more e f fective provider o f  health care . He may also gain important 

informat ion concerning the most ef fective therapy . 

As data customers , businessmen about to venture into a livestock 

industry need information to assess the potent ial prof itability of their 

new enterprise . Feasib ility studies structured on the drawing board mus t  

contain and use valid assumptions and facts that can withstand careful 

cos t-benefit analysis . 

The potential sources of surveillance data are diverse and immense . 

A list o f  direct sources listed by Davies ( 19 7 9 ) , Brachman ( 1 9 7 9 )  and Scpwabe 

et al ( 19 7 7 )  include pract it ioners , abattoirs , packing plants , knacker yards , 

farms , laboratories , clinics , milk and dairy boards , meat and live stock 

commis sions , zoo and wildlife study groups , serum banks , case and epidemic 

inves t igations and reports , disease control and eradication report s , quarantine 

reports , vector control reports ,  agricultural surveys , population surveys , 

biologic statistics , demographic data and the news media . 
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Developed countries with well organised and long established animal 

health control agencies may have some relatively extensive surveillance programmes 

which might include d is ease scheduling, p lanned d is ease surveys, sentinel farms 

and d isease modelling . 

Most o f  the above-ment ioned sources may generate a multitude of data 

that has to be converted into useful informat ion . Information is data that 

has been collected and modified in such a way that they are useful to somebody . 

Data from abattoirs can establish trends  in d isease prevalence . Blair 

( 1 964)  pointed out that as a result of thorough examination and recording of 

f indings of literally b illions of animals, veterinarians engaged in meat hygiene 

have made s ignificant contribution to the understanding, control and even 

eradicat ion of many serious animal dis eases . He cited Meat Inspection Branch 

(M . I . B . ) slaughtering records to establish that condemnation rates of beef 

carcases for squamous cell carcinoma in the U . S . A .  was reduced from 14% in 

1 955  to 7% in the 1 9 60 ' s .  

The use of the abattoir as source of surveillance data presents 

distinct advantages . Few extra-cos t s  are incurred as studies can easily 

be conducted in existing premises and o ften from data already collected . 

Qualified and trained personnel are already available . The high killing 

capacity of many abattoirs permits a large number of observat ions to be made 

in a short period . Although examination of animals and carcases are relatively 

cursory there are many diseases that can be relatively accurately diagnosed 

by normal inspection p rocedures . 

The abattoir is one of the least exp loited sources o f  large s cale 

surveillance data . Ladds ( 1979 )  observed that precise identification o f animals 

.coming to slaughter with information concerning their property or farm of origin, 

and the improvements in meat inspection procedures allow abbatoir observations to be 
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used as valuable tools in epidemiological and other studies . He concluded that 

' successful implementation of research using abattoir methods demands excellent 

cooperation between the researcher, the abattoir veterinarian and the meat 

inspectors, the abattoir management , livestock buyers and the meat workers 

themselves . It  is advisable that p rojects be discussed well in advance wi th all 

concerned and that some effort be made ( e . g .  seminars, slide evenings) to 

provide feedback information and conclusion . In all cases it is essential that 

observat ions and specimen collect ions be made with no (or at worst, minimal)  

disruption to the normal abat toir rout ine . '  

Meat inspect ion i n  New Zealand i s  well-organised and has been es tablished 

for many years . Abattoirs are under close supervision by the Meat Division (M . D . )  

of  the Ministry of Agriculture and Fisheries (M . A . F . )  and the Meat Act 1964  

(Anon, 1964)  and the Meat Regulat ions 1969 (Anon, 1969)  ensure proper execution 

of meat inspe ct ion procedures and maintenance of High standards of hygiene . 

This contribut ion aims to invest igate the possibility of exploiting to a 

greater extent the potent ial o f  abat toir data as a source of useful information . 

With this in mind, two major qualifications of abattoir data were critically 

appraised . 

1 .  M . A . F .  vital stati stics already published routinely in terms of 

(a)  Accuracy 

(b)  Usefulness for showing d isease prevalence . 

2 .  Disease invest igations from data not normally recorded but easi ly 

generated, i . e .  squamous cell carcinoma of the bovine eye ( cancer 

eye ) , serological survey of meat inspectors and meat workers . 

The work reported in this thesis is not primar ily concerned with d iseases 

themselves but with turning data to information . Therefore the emphasis will be 

on techniques for data handling, ranging from manual sorting to computer analysis 

and appropriate biostatist ical techniques .  
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It is hoped that the knowledge and skills gained by the author from 

this work will provide a better insight and perspective of the current disease 

control and eradication programmes of the Bureau of Animal Industry (B .A .I . ) 

of the Philippines • .  A better understanding of surveillance and recording of 

data together with a greater expertise in manipulation and analyses of data 

and information should improve evaluation of the effectiveness and p lanning 

of certain current disease control p rogrammes such as Foot and Mouth Disease . 

It is also hoped a st imulus will  b e  p rovided to use abattoir data as a 

source o f  surveillance data in the country in the future . 
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CHAPTER 1 

ANALYSIS OF MEAT WORKS 'CANCER EYE� SURVEY IN NEW ZEALAND 

INTRODUCTION 

A survey o f  bovine ocular squamous cell carcinoma , commonly referred 

to as Cancer Eye , was carried out in eighteen selected meat export works (ME)*. 

The survey was organised by Professor D .K . Blackmore , Department o f  Veterinary 

Pathology and Public Health and carried out through the cooperation of the 

Society of Veterinary Public Health and the M . A . F . It was designed to produce 

some unique and fundamental information on the prevalence , economic importance 

and epidemiology of squamous cell carcinoma of the bovine eye in New Zealand 

and also to provide a clearer understanding of possible causally associated 

factors such as breed , location , age and season . 

Ocular squamous cell carcinoma is a common spontaneous tumour o f  

cattle . Ultra-violet radiation , genetic factors , nutrition and infection are 

among the many factors implicated in the etiology of the disease (Russelt et � 

1956) . It was also cited that the disease has been reported widely in North 

America and to a lesser extent in other continents. 

Majority of previous investigat ions were carried out in the U . S . A .  

Recognis ing the great research interest and potential o f  this neoplas t ic disease , 

the Cancer Eye S tudy Section was organised in 1952  at the University o f  Texas 

M . D . Anderson Hospital and Tumour Ins titute for the activat ion and prosecution 

of research in bovine ocular squamous cell carcinoma ( Clark, 1 956 ) . Russell 

* Abattoirs in New Zealand are generally referred to as being either local 
abattoirs  or meat export works . 
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et al ( 1 95 6 )  have studied the subj ect quite extensively , and their contribution 

provides an excellent historical review and a detailed histopathological 

description of the tumour . 

Russell et al ( 1 956 )  c ite several surveys using abattoir data . In a 

review of slaughtering records of the M . I . B .  of the U . S . D.A . , Brandly and Migaki 

( 1 963)  found a prevalence of 1 90/1 00 , 000 in 1 955 , and 323.3/100 , 000 in 1 9 6 2 . 

Blair ( 1 964) , who also analysed s laughtering records found 0 . 18% ( 180/100 , 000)  

prevalence in 1950 and 0 . 36% ( 360/1 00 , 000) in 1 96 3 . In Rumania , Ivascu and 

Onet ( 1 974) examined 363 , 000 cattle in 1 974 and found that 0 . 1 3% of them had 

ocular tumours . In India , Naik and Randelia ( 1 975 ) found 185 case s  in 79 , 492 

slaughtered cattle at Madras abattoir or a 0 . 2 3% prevalence in 1 975 . 

Abattoir surveys of bovine ocular squamous cell carcinoma are more 

reliable compared with other diseases because this tumour is more readily 

diagnosed clinically and easier to confirm by biopsy than tumours of other 

organs . 

The present study was based on the use of a card index system in the handling 

of data acquired from Professor Blackmore ' s  "cancer eye" survey . Findings were 

further supplemented by two smaller studies on pigmentation of the eye of 

cattle by the author . One was conducted at Longburn and Feilding meat works 

and the other at the Gisborne meat works . An evaluation of the original d esign 

of the survey was also undertaken .  

MATERIALS AND METHODS 

A card index system was employed to organise the data for analysis using 

AZ64  printed cards . This card is s imilar to a 5"x8" index card except that 

it is provided with punch holes, 3mm in d iameter , along the edges, each hole 

being immediately adj acent and identif ied to a corresponding letter or number . 
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Duly completed forms composed the compilation of individual case 

reports of "cancer eye" ( see  App endix 1 : a sample return of "cancer eye" 

survey) . Examination and recording of cases were administered by the 

supervis ing veterinarian of the works concerned . Data from these entries 

were restructured onto the index card . 

Each category of responses to a variable was assigned a code letter 

or number on the index card . The codes used to represent response for a 

var iable were assigned in such a way that they appeared one after another , 

or as c lose as possible . In most variables a code was also assigned to 

indicate no response . 

Eighteen variables were needed to record the answers to the questions 

in the case record forms . Breed responses were coded as A for Hereford , B 

f or Hereford cross , C - Friesian and Friesian cross , D - other breeds and E 

was used where breed of af fected animals was not indicated . The list of 

variables and the symbols in the AZ64  card used as codes and their description 

are shown in Appendix II  : Card Index System Code . 

Actual entry of data was achieved by clipping through the external edge 

of the hole that corresponded to a predetermined code . All data from a case 

were entered into one printed card . Figure 1 illustrates an AZ64 card with a 

completed entry of data found from the sample return cited above . 

Additional data were written on the face of the card . On the first 

line were indicated the ME no . ,  submitter' s case reference no . ,  and the date 

examined . The breed of the affected animal was written on the second l ine , 

followed on the third l ine by origin , number of animals in the line , and case 

reference nos. of other cattle in the l ine affected . Comments recorded by the 

examining veterinarian were listed . The first comment descr ibed the gross 



FIGURE 1 : fu� AZ64 PRINTED CARD WITH DATA ENTERED . 
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appearance of the lesion , the second provided additional f indings on s ite ( s )  

and extent o f  metastases if  present and the third contained other comments .The 

laboratory reference no . ,  if app licable , was indicated at the lower half of 

the right hand section of the card . 

Cases were grouped together according to submitting meat works . The 

values of the data recorded on the cards were sorted into various categories 

by pass ing a thin pointed metal "needle" through the appropriate hole in a 

bunch of cards that was carefully " squared off " .  After insertion of the needle 

the cards were lifted and gently shaken allowing those which have been clipped 

for the attribute under cons ideration to drop off .  Categories were laid out 

separately and tally counts were made . The contributing ME's served as sub

groups , each ME having been represented in the tally sheet . A working total 

was reached from these subtotals . 

Additional data were provided by the survey summary report that was 

submitted by the ME veterinarian upon termination of the survey . The summary 

furnished data on the monthly cattle kill , an estimate of the Hereford and 

Hereford cross in the monthly kill , the inclusive dates on the duration of the 

survey , and the total number of cases encountered . 

Various rates such as those relating to prevalence , age , and sex were 

obtained by manipulation of data from cards . Breed and geographical distribution 

of case s  were explored . The economic importance of the disease to the meat 

industry was assessed from carcase condemnation rates according to beef export 

prices during the time of the survey . 

Two proj ects were undertaken to supplement avai lable data on pigmentation. 

The f irst one was conducted mid 1 979 at Feilding and Longburn works for a 

comparative examination of pigmentation between Herefords and Hereford crosse s . 
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Criterion f or scoring was the presence of pigment on the eyelid , third eyelid 

and sclera .  Accuracy of findings was evaluated by microscopic examination of 

wax embedded histolog ical sections of the ocular structures using Masson Fontana 

method for melanin ( Pearse , 19 72) . 

A larger study of ocular pigmentation was carried out on November 26th 

to December 1 3th , 1 979 at Gisborne meat works . Different breeds of cattle 

were examined for a more detailed study of p igmentation of the eyelid , third 

eyelid and sclera. The examination was carried out after the head had been 

severed from the carcase and was being subj ected to off icial inspection by 

staff of the M.A . F .  

The c ircumocular p igmentation of the skin and hair of the left and 

right eyes of each animal were examined and classified according to the 

following categories 

( 1 )  negative ; 

( 2 )  less than one inch reddish-brown spot ; 

( 3 )  broken reddish-brown ; 

(4 )  reddish brown ring ; 

( 5 )  broken black , and 

( 6 )  black . 

Left and right third eyelids were classif ied into negative and positive for 

pigment . Sclera of left and right eyes were classified according to the 

following categories 

( 1 )  negative ; 

( 2 )  slight at a portion of �orneo-scleral j unction ; 

( 3 )  slight around cornea-scleral j unction ; 

( 4 )  distinct , and 

( 5 )  abundant . 
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Data from the second study of p igmentation were entered into AZ64 printed 

cards to facilitate analysis in whi ch each animal examined was treated as an 

individual case. 

RESULTS 

Seven hundred and eighty-four individual case reports of cancer eye 

were entered onto index cards. The case records were subdivided into 18 meat 

works of origin. In cases with bilateral lesions , each case was recorded on a 

separate card but data for other parameters , e.g. breed , age , sex , etc. were 

recorded on the card f or the left eye. The hole on the upper left corner of 

the index card was cut to distinguish the right eye lesions from a case in which 

both eye s  were affected. S imilarity of data written on the front page matched 

and identif ied the printed cards used f or bilateral cases. 

Cards were stacked and arranged according to the ME assigned letter code. 

Results were obtained by card sorting the values used for the different variables 

and tallying the score . 

Table 1 gives an overall summary of the results based on data from the 

different meat works. Available figures on cattle kill were entered in the 

first column. Breed distribution , sex , pigmentation , etc. were extracted by 

summing the values assigned to the data in the index card. This frequency 

distr ibution p rovided initial results that led to further analysis of 

information. 

Reports from 1 5  meat works which provided information on the total cattle 

kill were used to study crude and breed specific rates. Table 2 shows the attack 

rates in individual works. Seven hundred and fifty-two cases were recorded 

from a total cattle kill of 843 , 853 to register an overall crude rate of 89 

cases per 1 00 , 000 and a specific  Hereford-Hereford cross rate of 403 per 

100 , 000 was recorded. 
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TABLE 2 CANCER EYE ATTACK RATES 

MEAT WORKS 

Shortland (Auckland) 

Horotiu (Hamilton) 

Tomoana (Hastings)  

Pacific  Meats (Hastings)  

Gisborne (Gisborne) 

Whakatu (Hastings ) 

CFM ( Christchurch) 

'Mataura (Invercargill) 

i Longburn (Palmerston North) 

Makarewa (Invercargill) 

Balclutha (Dunedin) 

Southdown (Auckland ) 

Feilding (Palmerston North) 

Whangarei (Northland) 

amaru (Dunedin )  

verall Total 

1 H = Hereford +2Hx Hereford cross 

MEAT WORKS NO. CRUDE RATE 
per 1 00 , 000 

24 1 4  

2 3  34 

1 0  48 

52  97 

9 242 

2 9  57 

1 5  1 32 

2 1  1 65 

6 60 

2 2  1 47 

2 6  2 67 

36  60 

32 70 

5 1  1 20 

18  560 

89 

H1+Hx� RATE 
per 1 00 , 000 

1 67 

2 1 2  

2 2 2  

2 38 

397 

476 

520  

660  

746 

1 13 3  

403 



- 1 6-

Initial analysis of crude rates in the North and South Islands , 

from works f rom which adequate data were available , showed rates o f  58 

and 222  cases p er 1 00 , 000 , respectively . When possible adj ustments for 

breed specific rates were made in the calculation (Table 3) . Group A 

included meat works in the North Island that submitted Hereford and 

Hereford cross estimates in the kil l .  Group B comprised meat works 

without such estimates . The Hereford and Hereford cross kill for Group 

A represented 1 7 . 02%  of the total cattle kill . Assuming the same 

p ercentage o f  Hereford and Hereford cross were killed at the other 

works , an estimated kill of 66 , 556 was arrived at for Group B. Thus 

a Hereford-Hereford cross  attack rate o f  343/ 1 00 , 000 was estimated.for 

the North Island and 409/1 00 , 000 for the South Island . There is a 

significant difference between the adj usted attack rates of the two 

Islands (P< . OS) . 

Detailed investigations of eye pigmentation were undertaken . 

Initially a small study was conducted for a comparative examination 

of pigmentation of the eyes of Herefords and Hereford crosses . The 

study was carried out at Feilding and Longburn meat works . The eyelids ,third 

eyelids and sclera were classified as either p igmented or non-pigmented , 

by gross visual inspection . Eight out of 6 3  ( 1 2.7%) Herefords were found 

positive for pigmentation on the eyelids . The heads of 36  Herefords , from 

which previous s cores on the eyelids have been made and scored as negative , 

were examined in more detail at the inspection area and one was found to have 
£-)(Q.rw'lt·t'l«f 1�4('13,7•/.) /.o.J /''fJ.,.<-'1/eJ eytfiJs, 6{ 75' f.ltr<_f.,rtf CrOS<;� S. 

a positive third eyelid and scleranf 143  Hereford crossesAexamined 65  (86 . 7% )  

had p igmented third eyelids and 7 2  (96% ) had pigmented sclera . 

Expres sing these results as a ratio of pigmentation in Herefords to 

Hereford crosses , the ratio for eyelid pigmentation was 1 : 7, for the third eyelid 

1 : 31 and 1 : 34 f or the scle:ra (Table 4 ) .  



MEAT WORKS 

**  Group A 

***Group B 

TABLE 3 

TOTAL CATTLE 
KILL 

2 95 , 0 1 5  

3 9 1 , 048 

North Is land Works 686 , 063  

South Is land Works 1 57 , 790 

Overall total 843 , 853  

*H  = Hereford 

t Hx =Hereford cross 
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ADJUSTED BREED SPECIFIC RATffi 

H*+Hx
t 

KILL 

50 , 200 

66 , 556  

1 1 6 ,756 

82 , 4 1 3  

1 99 , 1 6 9  

CRUDE RATE 
PER 100 , 000 

74 

47 

58 

222  

89  

H + Hx RATE 
PER 100 , 000 

394 

276 

343 

409 

378 

** includes Whangarei ,  Southdown , Whakatu , Feilding , Longburn . 

*** includes Shortland , Horotiu, Tomoana , Pacific Meats , Gisborne. 

H + Hx kill calculated as 17 . 02% and assumed to be of the same p ercentage 

as Group A estimates . 



TABLE 4 : EYE PIGMENTATION OF CATTLE AT FEILDING AND LONGBURN MEAT WORKS 

BREED EYELIDS 

No . (-) No . (+) % Pigmented 

Hereford 55 8 1 2 . 7  

Hereford X 9 1 34 9 3 . 7 

Pigmentation Ratio 1 : 7  

THIRD EYELID SCLERA 

No . (-) No . (+) % p igmented No . (-)  No . (+) % pigmented 

35 1 2 . 8  

1 0  6 5  86 . 7  

1 : 3 1  

35 1 

3 7 2  

1 : 34 

2 . 8 

96 . 0  

I 
1-' 
00 I 
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The accuracy o f  the visual examination o f  melanin pigment was 

assessed by staining wax-embedded sections of the ocular structures o f  

three  Herefords and six Hereford crosses by the Masson Fontana staining 

technique . In both breeds microscopic examination scores coincided with 

visual inspection scores . Eyelids that showed light brown pigment which 

were scored positive on clinical examination revealed slight epithelial 

pigment on histological examination .  Those in which the sclera was 

scored negative s howed only slight pigment at the limbus while those 

that were scored positive had heavy pigment at the limbus . 

A wider investigation was carried out at the Gisborne meat works 

which included 891  head of cattle of different breeds . These consisted 

of 409 Herefords , 59 Hereford crosses , 328 Angus , 6 1  Friesians , 26 Murray 

Grays and 8 Charolais . A summary of the results obtained from examination 

of the eyelids is shown in Table 5 .  These eyelids were divided into 

1 5  classes dependent on the degree of pigmentation ranging from completely 

black skin and hair o f  all four eyelids to complete absence of pigment . 

On examination for pigmentation of the third eyelid , 0 . 2% o f  Herefords 

were found positive , 28 . 8% of Hereford crosses and 1 9 . 7% of Friesians . 

In the case of other breeds examined 100% were found positive for pigmentation o f  

the third eyelid (Table 6 ) . Table 7 summarises the results o f  examination o f  

the sclera . Differences in scores recorded from the left and right eyes are 

shown in Herefords and Friesians . 

Attempts were made to investigate the geographical distribution o f  

"cancer eye" . The counties o f  origin o f  cases submitted f o r  individual 

meat works were determined and plotted on maps. Cases from different works 
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TABLE 5 P IGMENTATION OF THE EYELID OF CATTLE AT GISBORNE MEAT WORKS 

CHARACTERISTIC OF EYELID BREED 

A B c D E F 

1 .  Both eyes encircled in black 2 1  44 328 26  8 

2 .  One eye black, one eye broken black 6 1 

3 .  Both eyes broken black 7 1 2  

4 .  One eye black , one eye clear 1 1 

5 .  One eye broken black , one eye clear 1 

6 .  Both eyes encircled in reddish-brown 1 39 22  

7. One eye reddish-brown , one eye 
broken reddish-brown 56  

8 .  Both eyes broken reddish-brown 1 18 

9 .  One eye reddish brown , one eye 
with spot< 1 in . 7 

1 0 . 0ne eye reddish-brown , one eye clear 5 

1 1 .  One eye broken reddish-brown , 
one eye with spot< 1 in. 8 

1 2 . 0ne eye broken reddish-brown , 
one eye clear 1 6  

1 3 . Both eyes with spot less than 1 in . 5 

1 4 .0ne eye with spot < 1 in. ,  one eye 
clear 1 2  

1 5.Both eyes clear 43  1 3 

Total 409 5 9  6 1  328 26 8 

A Hereford D Angus 

B Hereford Cross  E Murray Gray 

c Friesian F Charolais 
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TABLE 6 PIGMENTATION OF THE THIRD EYELID OF CATTLE AT GISBORNE M . E .  

BREED NO . NEGATIVE NO . POSITIVE % POSITIVE 

Hereford 408 1 0 . 2  

Hereford X 42  1 7  28 . 8  

Frie sian 49  1 2  1 9 . 7  

Angus 0 328 1 00 . 0  

Murray Gray 0 26  100 . 0  

Charolais 0 8 1 00 . 0  

TABLE 7 PIGMENTATION OF THE SCLERA OF CATTLE AT GISBORNE M . E .  

BREED EYE 

Hereford Left 

Right 

Hereford X Both 

Friesian Left 

Right 

Angus Both 

Murray Gray 
Both 

Charolais Both 

GRADE I 

1 4 1  

1 37 

7 

6 

5 

0 

0 

0 

Grade I Negative 

GRADE II GRADE Ill 
SUBTOTAL 
I - Ill 

1 4 9  9 2  382 

1 25 120  382 

2 4 1 3  

1 0 7 

0 0 5 

0 0 0 

0 0 0 

0 0 0 

Grade I I  Slight pigment at corneo-scleral j unction 

Grade Ill Slight around cornea-scleral j unction 

Grade IV Distinct 

Grade V Abundant 

GRADE IV GRADE V 

2 7  0 

2 7  0 

1 5  3 1  

5 49 

6 50 

0 328 

26 0 

8 0 

SUBTOTAL 
IV - V 

2 7  

2 7  

46 

54 

56 

328 

26 

8 
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were represented by different symbols and Figures 2 and 3 illus trate the 

origin of cases received by three works in the North Island (Figure 2 )  

and three meat works in the South Island (Figure 3 ) . 

Meat works "cancer eye "  prevalence rates were further related to 

ratio of dairy to beef animals in the catchment area. The catchment 

area for a particular works was assumed to consist o f  the counties of 

origin o f  the "cancer eye" cases. Animal population by counties in 

1975 (A.J.Mettrick , pers.comm.) was utilised to derive the following 

dairy to beef ratio 

Whangarei 1:2 Pacific Meats 1:20 

Southdown 1:1 Feilding 1:3 

Short land 1:1 Long burn 1:3 

Horotiu 1:1 C.F .M. 1 . 10 

Gisborne 1:6 1 Oamaru 1 :18 

Whakat u  1:1 6 Mataura 1:12 

Tomoana 1:1 1 Makarewa 1:10 

Balclutha 1:10 

There were 203 carcases that were completely condemned due to the 

disease. An estimated valuation of the condemned animals , consis ting o f  

f our bulls , 28 heifers and s teers and 1 7 1  cows was made from the schedule 

o f  beef prices for 1974-5 , issued by the New Zealand Meat Producers '  Board. 

The schedule recorded meat prices per kilogram of 32 . 25 ,  37 . 08 and 24 . 82 

f or steer , cow and bull. By estimating an average carcase weight of 270 , 

170 and 300 kilograms , respectively , the loss to the meat industry from 

condemnation of these carcases was app roximately $ 1 0 , 500 . 
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DISTRIBUTIOF OF CANCER EYE CASES DY COUNTY FROM. 3 ME's IN SOUTH ISLAND 
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DISCUSSION 

A .  Significance of Findings 

The number of animals examined during the survey of "cancer eye" 

as indicated by the t otal cat tle kill of 84 3 , 85 3  represented 39%  of 

slaughtered cattle in 1 9 7 5 .  Of the cases recorded 80 . 5% were in Herefords ,  

1 2 . 1 % in Hereford crosses and 6 . 4% in other breeds . Herefords and Hereford 

crosses accounted for 92 . 6% ( 7 26)  of the cases . Computation o f  breed 

specific rates was possible in ten works where 29 . 4% of 450 , 805 slaughtered 

cattle were Herefords and Hereford crosses . An at tack rate o f  403 / 1 00 , 000 

was recorded in Herefords and Hereford crosses (Table 2) and 8 / 1 00 , 000 in 

other breeds . These attack rates show that Herefords and Hereford crosses 

are 50 times more likely to have "cancer eye" than other breeds . 

The ratio of Herefords to Hereford crosses was estimated from the June 

19 76 figures of the dis tribution of beef cattle in New Zealand furnished 

by the Economic Service Sheep and Beef Farm Survey . In a survey of commercial 

beef farms representing 70% of all beef cattle in New Zealand ( the remaining 

30% are run on bee f only farms , dairy beef enterprises , small holdings and 

government owned farms) the following p ercentages of Herefords and Hereford 

crosses were obtained : Hereford - 16% , Hereford x Angus - 25 . 9% ,  Hereford 

x beef Shorthorn - 2 . 6% and Hereford x other breeds - 1 . 4% ( R . M . Davison,  pers . 

comm . ) .  Hereford crosses represented 29 . 9% .  

These figures provide a breed ratio of 1 : 1 . 9  between Herefords and 

Hereford crosses in the national beef herd . In this s tudy 63 1 cases were 

recorded in Herefords and 95 in Hereford crosses , a "cancer eye "  prevalence 

ratio of 6 . 6 : 1 .  If this latter ratio was adj us ted in relation to the expected 

ratio of 1 : 1 . 9  between Herefords and Hereford crosses in the beef herd , a 
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prevalence rat io of 1 2 . 5 4 : 1  is obtained . This indicates that Herefords 

are approximately 13 t imes more likely to have " cancer eye" than Hereford 

crosses . 

These f indings support the common belief that as an economic p rob lem 

"canc er eye" is of impor tance only to the Hereford breed (Monlux � al , 1 9 5 7 )  

and conf irm the work o f  French ( 1 9 5 9)  who showed the striking contrast 

b etween the suscep t ibilit ies of Herefords and Shor thorns in Queensland . 

The Hereford-Hereford cross rate o f  403 p er 1 00 , 000 compares with the 

1 80-360 per 1 00 , 000 recorded from reviews of M . I . B .  slaughtering records 

in the U . S . A .  cited by Ho f fman ( 1 9 7 8 )  where more than 90% of slaughtered 

cat t le were Heref ords ( Russel et al , 1 9 5 6 ) . 

2 .  S ex 

A much greater proportion of cases were found in cows ( 9 5%) . This 

could not , however , be related to a difference in sex suscep t ibility 

b ecause it can be assumed that a greater proport ion o f  animals submit t ed 

for s laughter in the o lder age groups are culled cows . I t  was p robab l e  

therefore that age was a n  imp ortant confounding variable . 

3 .  Pigmentat ion 

Eighty-six percent ( 6 1 3 ) o f  the cases were found in cat tle with non

pigmented eyelids . In relat ing p igmentat ion to p revalence it is necessary 

to establish a scale of measurement of the pigment present . The degree 

of melanin pigmentat ion differs appreciab ly among different breeds , and 

in the case of Hereford cat t le , among individual animals and between each 

eye of an individual animal . 

Recording the score f or each eye on a discont inuous scale compr ised o f  

1 0% units ranging from zero to comp lete p igmentation , French ( 1 95 9 )  measured , 
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by visual examinat ion , the percentage o f  pigmented skin at the margin of 

the lids and pigmentation o f  the corneoscleral j unction of 1 89 mature 

Here f ords and 150 mature Shor thorns . Anderson et al ( 1 95 7 )  described 

that the skin of the c ircumocular region of Herefords varies in shade 

from a yellowish b rown to an in tense reddish-brown . By pho t ography 

of the eyes of 105  Herefords and the ir p rogeny , he obj ec tively measured 

the pigmentat ion by count ing the number of units of area in the photographs 

covered by p igmen t on a scale which divided lid lengths int o  1 00 equal 

uni ts . The scores ranged from zero percent for an eye comp letely devoid 

of p i gment to 1 00 percent for an eye comp letely surrounded by pigment and 

the scores f or both eyes were summed to obtain a measure o f  total circumocular 

pigment . 

In the two small studies described under Materials and Methods , the 

present author measured pigmentat ion of the eye lids , third eyelid and sclera 

o f  the bovine eye by visual inspect ion . Both stud ies showed marked difference 

in the degree o f  pigmentat ion of three structures o f  the eye in the d i f ferent 

breeds examined .  The 1 : 7  eyelid p igmentat ion rat io found between Herefords 

and Heref ord crosses examined at the Feilding and Longburn meat works 

demons trat ed the marked variation o f  ocular p igmentat ion which occurs be tween 

these two b reed groups . The f ur ther study o f  the 409 Herefords and 5 9  Hereford 

crosses examined at Gisborne � using the 15 mutually exclusive categories of 

the charac teristics o f  the eyel id , more accurately showed the contrast in 

eyelid p igmentation between these two groups . Only in two categories did 

individual animals o f  the two breed groups have similar d istribut ion o f  pigment .  

Thirty-four percent of Here f ords and 3 7 %  of Hereford crosses had both eyes 

encir c led in reddish-brown p igmen t , and 1 0 . 5% of Herefords and 1 . 7% of Hereford 

crosses had both eyes without any obvious pigment . Thus , this preliminary 

assessment of ocular pigme ntation was no t d irectly comparable to differences 

in the prevalence of ''cancer eye " in the two types of animals . 
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Eighty- f ive p ercent of Herefords f rom the Gisborne area showed some 

degree of p igmentat ion o f  the ocular structures compared with only 1 2 . 7% 

in the Longburn-Feilding area . This d i f ference may be due to less accurate 

methods of assessment used in the f irst s tudy at Feilding-Longburn , or it 

may be due to true d i f f erences of the Hereford populat ion of the two areas . 

4 .  Age 

Only e leven p ercent of the cases were recorded from cat tle less than 

f ive years old , while the age distribut ion shown in Table 1 indi cates that 

the disease was encoun t ered mostly in mature cat t le . The lack of uniformity 

in recording age made it diff icult to demonstrate any definite correlation 

o f  prevalence with age . 

5 .  Site o f  origin 

In agreement with the findings of Monlux et al ( 1 9 5 7 )  and o f  Russell e t  a l  

( 1 9 56)  who also c ited the similar ity o f  their findings to that o f  S teiner and 

Bengston ( 1 95 1 )  and o f  Wernicke ( 1 9 3 5 ) , this survey indicated that the 

corneoscleral j unct ion is the most common site of origin of " cancer eye " .  

Of 547 lesions whose site o f  origin could b e  determined , 45% arose a t  the 

corneoscleral j unct ion which approximates to the 50% recorded by Monlux et al 

( 1 9 5 7 )  and compares to the 74 . 8% recorded by Russell et al ( 1 9 5 6 ) . Twenty-seven 

percent of the lesions originated on the eyelids and 2 8% on the third eyelid . The 

f indings of Monlux e t  al and Russell e t  al for the third eyel id were 2% and 7 . 5% 

respec t ively . Both these previous stud ies also inc luded o ther spe c i f ic struc tures 

of the eye in the determinat ion of the si� o f  origin ( i . e .  cornea , caruncle , 

bulbar conj unc t iva , palpebral conj unc t iva , limbus , orbital region , lacrimal 

lake ) , wh i ch were not recorded in t he p resent study . 

6 .  Evidence o f  malignancy 

Of t he 744  cases considered , 3 9 %  showed evidence o f  mal ignancy . These 



-29-

inc luded 1 3 0  cases which were locally invasive without metastases and 1 6 1  

cases with evidence o f  metastases in the p aro tid lymph nodes . Forty-eight 

of the lat ter had addit ional metastatic lesions . Twenty-one o f  these 

were recorded in the at lantal lymph nodes , four each in the retropharyngeal 

and submaxillary lymph nodes and two in the prescapular lymph nodes . A 

case was recorded to have me tastatic lesions in the intra-thoracic oesophagus , 

one in the liver and another in the lungs . Of the cases with metastases of the 

at lantal lymph nodes , seven had addi tional lesions in the submaxi llary and two 

in the ret ropharyngeal lymph nodes . Of the four cases with me tastases in the 

retropharyngeal lymph nodes one also had metastases in the submaxi llary lymph 

node . 

B .  An Evaluat ion o f  the Survey 

The survey has provided relevant informat ion on the preval ence of " cancer 

eye "  in New Zealand . The demonstrat ion o f  an overall rate o f  89 per 100 , 000 

and a Hereford c ross rate of 403 per 1 00 , 000 indi cate that the disease constitutes 

a definite economic problem . Calculat ion o f  the overall rate o f  "cancer eye" 

in cattle submit ted to New Zealand meat works , for the year in whi ch the survey 

was carried out , was greater than the overall statist ics for all neoplastic 

condition o f  cat tle  by the Meat Division o f  the M . A . F . !  

The total carcase condemnat ion valued a t  approximate ly $ 1 0 , 500 calculated 

on 1 9 74-5 beef p rices , may se� to be insignif icant in terms o f  the total New 

Zealand meat industry but this does not inc lude animals with l esions too 

advanced to be submit t ed for s laughter . Some o f  the animals submit ted for 

s laughter were treated as suspects at the meat works because o f  evidence of 

surgically healed l esions and ablated eyes . This indicates that practicing 

vet erinarians and owners recogn ise the p rob lem on the f arm and probably many 

a f f ected animals never reach the meat works . 
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Preliminary studi es , be fore the survey was initiated , had indicated 

some of the likely ep idemio logical features o f  the disease and the probable 

suscep t ib i l ity o f  the Hereford breed . The measurements of the variables recorded 

in the questionnaire and submit t ed as individual case report , p rovided data 

f or analysis . Monlux � al ( l 95 7 ) po inted out that "reports in the literature 

of cases in other species have been misconst rued by a few wri ters in recent 

years as an ind icat ion that the problem is equally as great in other spe c ies ; 

this is simply no t t rue . "  In a study of bovine ocular tumours ob tained 

from Denver abatto irs where more than 82% of slaughtered cat t le were Here fords , 

these authors report e d  that among the 532  cat tle with ocular tumours , the 

breed of 3 85 was recorded and 3 7 8  ( 9 8% ) were considered to be of predominant 

Hereford ancestry . Many studies on various aspects of the disease such as , 

inheritance of suscept ib ility (Woodward and Knapp , 1 95 0 ; Fren ch ,  1 95 9 , and 

Anderson , 1 9 60a) , lid  pigmentat ion (Anderson et al , 1 95 7 , and French , 1 9 5 9 )  

and nutrit ional aspects (Anderson , 1 9 60b ) were conducted b y  observat ions o f  

herds o f  Hereford c a t t le . 

In this survey the c lassif icat ion o f  Herefords and Here ford crosses 

as a s ingle breed group was a compromise which was not ideal . I t  was f e l t  

that most meat works veterinarians would have found the recording o f  more 

p recise informat ion to be tedious , if  not impossible . A more e laborate 

evaluation o f  pigmentat ion of the eyel id and other st ructures o f  the eye 

would have burdened the examining veterinarian and entailed a more comp licated 

design o f  the quest ionnaire . 

In studying the location of cases , the ' Locality or Origin ' o f  the survey 

returns were p lo t t ed on maps . Cases f rom some works showed evidence o f  

clustering . The meat works veterinarian a t  Oamaru had indicated in his 

comments that the cases he encountered came from high country . However ,  

there was insufficient data in most cases t o  establish definite informa tion 

on loca tion . The map p lot t ing done in Figures 2 and 3 relates cases only 



- 3 1 -

t o  c ounty of origin and the marks f o r  individual cases d o  not represent 

sp e c i f ic locat ions . The count ies represented relate more or less to the 

ext en t  of the catchment area . For example , that o f  Gisborne works is the 

East Coast whi ch draws cat t le for slaughter from a fairly definite area . The 

Tomoana works is shown (Figure 2 )  to obtain cattle not only from Hawkes Bay 

but as far south as the Wellington region and as far west as the West Coast 

of the North Island . 

Map plo t t ing also established the over lapp ing o f  t he catchment areas 

among works and formed the basis of the est imated dairy to beef rat io o f  

cat t le submit t ed t o  spec i f i c  works . It was not possible to relate marked 

variat ions of " cancer eye "  prevalence rates o f  1 6 7  to 1 1 33 to geographical 

locat ion because o f  two main fac tors : 

( 1 )  the ratio of da iry to beef animals in the catchment areas 

of t he meat works vary f rom 1 : 1  to 1 : 6 1 , and , 

( 2 )  the extent o f  the cat chment areas o f  the meat works vary 

considerably and overlap each other . 

Russell et  al ( 1 9 5 6 )  established that "many , but not all , o f  the benign 

growth if left  untreated will undergo a t ransformat ion to carcinoma . "  These 

authors showed ' p laque ' , ' pap illoma ' and ' cancer ' as the progressive sequence 

of the deve lopment o f  t he disease . From histological studies o f  830 affected 

eyes o f  cat t le examined by federal meat inspectors , they found 7 1 . 4% to b e  

invasive squamous carc inoma , 1 . 4% carcinoma i n  situ , 1 5 . 7% benign precursor 

lesions and 1 1 . 5% to be not assoc iated with carc inoma . 

In the study of 6 1 3  tumours f ound in diseased eyes o f  548 cat t le f rom 

Denver aba t to irs , Monlux et al ( 1 9 5 7 )  diagnosed 7 6 . 8% as epidermal papilloma 

and 1 2 . 1 % as epidermal plaque . 

In this survey , out o f  3 7  primary lesions sent for laboratory con f i rmat ion 
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76% were confirmed histologically . Of  the 24 metastatic  lesions 60% were 

confirmed . In both cases , the author considered the absence o f  any results 

in the case records as an ind icat ion of non-conf irmat ion . 

The conf irmat ion o f  76% o f  the primary lesions compares with the f indings 

of Russell et al and Monlux et al o f  7 2 . 8% and 8 1 . 7% respect ively , where 

squamous carcinoma and early squamous carc inoma were considered together . 

I t  is sp eculated that those indicated as discrete single lesions , if 

examined hist ologically , would have b een mostly c lassified as early 

squamous carc inoma and benign precursor lesions as described by Russell 

et  al  ( 1 95 6 )  and Monlux et  al ( 1 95 7 ) . 

Man ipulat ion o f  the data recorded on the index cards y ielded information 

recorded in the Results and d iscussed above . Most f indings were straight-

forward ,  as results were based only on single variables and in a few cases , 

a comb inat ion thereo f .  Some var iabl es have no t been considered a t  all ; 

number o f  cases in the line , sizes of discrete lesion and local inf iltrat ion , 

and t issues involved in local inf iltration , as they were not related t o  o ther 

f ind ings and exist ing available informat ion on "cancer eye " .  As a filing 

system the set of index cards can easily be accessed for reference purposes 

and /or fur ther analysis . Moreover ,  data generated f rom the Gisborne study 

of eye pigmentat ion of cat tle has been similarly stored in index cards which 

may f ind re levance in future work . 
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CHAPTER I I  

APPLYING THE COMPUTER IN DATA ANALYSIS  

INTRODUCTION 

Dist inct ion should be made between the purposes of a research programme 

and a surve illance p rogramme . I t  has b een stated (Anon , 1 96 8 )  that research 

seeks new knowledge from which better control measures may develop , whereas 

surve illance centres on the app licat ion of existing knowledge to control 

(of disease ) . I t  was also suggested that f ie ld studies such as multi-

purpose serological surveys can b e  planned in advance ,  both to produce data 

and to furnish information in surve illance . 

Two serological surveys were conducted in slaughterhouses by the 

Department of Veter inary Pathology and Pub l ic Health . These surveys , 

one carried out among meat insp ectors employed by the Meat Division of the 

M . A . F .  and the other among meat workers , were carried out be tween 1 9 7 8- 7 9  

i n  connect ion with a wider study o f  abatto ir-associated oc cupat ional zoonoses 

in New Zealand . Quite  a number o f  s laughterhouses were involved and returns 

were obtained from more than 2 , 000 workers . It was decided to make use o f  

the computer i n  the analysis o f  data . 

Recent progress in the design and manufacture of computer hardware 

is impr essive . A scientific p roblem that took an hour on a large 1 950 

machine a t  1 , 000 operat ions per second can be run on the fastest contemporary 

computers in less than half a second and the running time of a p rogram* can 

be reduced to three or four seconds (McCarthy , 1 966) . 

* a  set o f  instru c t ions t o  the comp uter . The American spelling is used t o  
dist inguish the t echnical f rom t h e  general usage of t h e  word . 
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Par t of the success o f  the computer can be ascribed to purely e conomic 

factors . By lower ing the e f fective cost of calculations the computer has 

induced a shi f t  t owards a greater emphasis on analysis of exist ing data 

in many fields where once only experimentation and comparatively simple 

direct measurements were practical (Oe t t inger , l 966) . 

The increasing use o f  comput ers has given rise to statistical packages . 

A package program is a p rogramming syst em available from a supp l ier (manufacturer 

or independent sof tware supplier) that comes complete and ready to perform 

spe c ific tasks . 

SPSS , the acronym for S tatistical Package for the Social S ciences , is 

an integrated system o f  computer programs d esigned to automate the rout ine 

task of data processing and around whi ch a ser ies of other computer programs 

can be built . The sys tem p rovides a unif ied and comprehensive package 

that enables the user to perform many different types of data analysis in 

a simp le and convenient manner (Nie e t  al , 1 9 7 5 ) . 

SPSS has been adap ted to the Burroughs B 6 7 00 , the type o f  computer 

avai lable at Massey University . Proximity to the Computer Centre and 

the relatively low charge for computer use , presented enormous advantages . 

This study app lied the system to the analysis o f  data from the sero logical 

surveys o f  meat inspe ct ors and meat workers . 

In app ly ing the SPSS the author was able to make use of the computer 

system through USERCODE VC0038HARRIS of Dr . R . E . Harris , Depar tment of 

Veterinary Clinical Sciences ,which included the availability o f  the disk 

as short access t ime input medium and the tape as back storage . Computer 

users IDay have individualised input mediums . Dr . Harris ' disk and tap e  

were reco gn ised b y  t he computer a s  VC0038HARRIS and VC0 2 55P9HARRIS , 
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respec tively . For simplicity the author refers to them in the text 

as disk and tape . 

A BRIEF BACKGROUND AND 

GENERAL AIMS OF THE SEROLOGICAL SURVEYS 

Workers from two occupational groups at the abattoir were interviewed 

and a blood samp le was obtained from each respondent . The serum from the 

blood samp le was examined f or antibodies t o Bruce l la abortus , Leptospira 

interrogans , Toxoplasma gondii and Coxiella b u �net ti* . Informat ion was 

ob tained of previous c linical disease assoc iated with these agents and 

other potent ial zoonoses . Data were also collected on workers ' charac teristics 

such as age , precise o ccupation , contac t with sto ck etc . (see Appendices 

I I I  and IV) . 

Once the data had been organised in a manner suitable for computer 

analysis (see following sec t ions) attemp ts were made to ascertain corre lations 

and asso ciat ions between evidence of previous inf ection based on the 

sero logical tests performed and the possible risk factors asso ciated with 

work in the abat toir . 

Appendix V ,  a r eprint of "The Public  Heal th S ignificance o f  Lep tosp irosis 

f or the Meat Industry" by Professor D . K . Blackmore provides further background 

informat ion and details of the methodo logy emp loyed in the conduct of the 

surveys of the two occupat ional groups . 

* results for Coxiella b u rnett i  were hand-sorted and excluded from 
computer analysis . 
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PREPARING SURVEY DATA FOR SP S S  INPUT 

The data base 

Two sets of questionnaire returns from the serological surveys of 

the meat inspectorate and the meat workers groups were made availab le 

as data source documents . These returns were comp iled , according 

to cooperating slaughterhouses , at the Lep tospirosis Laboratory , 

Department o f  Veterinary Pathology and Public Health . Each set o f  

documents served as a data base f o r  separate statist ical analysis . They 

were iden t i f ied as the meat inspector f ile and the meat worker file . 

Estab lish ing variables from the files 

An individual worker was considered as the basic uni t  o f  analysis . 

The measurements , or var iab les , made for each worker were extracted from 

the dat a  base . These measurements were in the form of : ( 1 )  questions 

asked o f  each worker , and ( 2 )  results obtained from the sero logical tests 

under taken on the b lood sample . Some of the measurements were comb ined 

to estab lish o the r var iables . 

Through requests of Professor D . K . Blackmore directed to the 

sup ervising meat inspector , addit ional data were obtained later in 1 9 7 9  

pertaining to stock slaughtered within the last 1 0  to 1 5  y ears and when 

slaughter of part icular types of stock c eased . Also requested were 

data on the works at which inspec tors had been previously appointed and 

the durat ion . Tab le 8 lists the typ e  o f  stock slaughtered at p resent 

and in the past in all works visited . The informat ion suppl ied by the 

supplementary questionnaire was l inked to those indicated in the source 

documents t o  est ab lish addit ional var iab les . 

Determining values o f  variables 

Init ially , manual so rt ing o f  informat ion on returns was done a t  the 
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Lep tosp irosis Laboratory by Dr . L inda S chollum .  This sort ing showed the 

f ormat of some of the var iables . The values of the o ther variables were 

similarly drawn out of the responses to the quest ions and results of the 

serological tests . These responses and resul ts det ermined the parameters 

o f  the var iab les . Some o f  the variables had discrete numeric values . Others 

required an arbitrary coding scheme to describe them . 

Assigning variables ' code names and numeric values 

Code names not exceeding eight alphabetic lett ers were assigned 

to each var iable and numeric values were assigned to responses in which 

arbi trary coding was required . Assigning of code names and numeric values 

was made in accordance with the SPS S  language (Nie et al , 1 9 7 5 ) . 

Construc ting the codebooks 

As the meaning o f  code names and the charac ter ist ics represented by 

numeri c  values are not always apparent , thorough documentation , in a reference 

codebook , is essent ial . 

Separate codebooks were construct ed for each o f  the two groups (see 

App endices Ill and IV , Codebook : S ero logical Survey of Meat Inspe c tors and 

Meat Workers , respectively) . Each codebook was divided into three ver t ical 

sect ions . The column on the lef t  contained the numbers which located the 

var iab les in the records . The second column contained the brief name used 

t o  reference the variab l es in SPS S . The right hand portion contained a 

detai led descrip tion o f  each var iable including a descrip t ion o f  the coded 

values . 

Data coding 

The task o f  put t ing the data into 80-column general-purpose 

coding f orms was undertaken by a laboratory assistant* of the Department 

* J ayne Chapman , 3rd year studen t , Faculty o f  Veter inary S cienc e .  
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TABLE 8 : STOCK SLAUGHTERED AT THE WORKS 

WORKEMP CODE (s)  SHEEP CATTLE CALVES P IGS GOATS 

2 X X X Un t il 1 9 7 3  Unt il 1 9 7 2  

3 , 1 2 , 44 X X X X 

4 , 6 , 24 , 30 X X X 

5 , 1 1 , 1 5 , 1 6 , 2 5 , 2 7 , 
3 1 , 3 7 , 40 , 4 7 , 5 0 , 5 1 X X X 

7 X Un t i9JtJarch 

8 X X 

9 X X X UntHn!une X 

1 0 , 1 7 , 19 , 4 1 , 42 , 4 8  X X 

1 3  X X X Unt il May 1 7 8 

1 4  X X X Until  1 9 6 9  

1 8  X X X X Until  1 9 7 4  

2 0 , 2 6 X 

2 1 , 46 X X Until 1 9 74 

2 2  X X X Until 1 9 7 5  

2 3  X X X Until 1 9 7 1  

2 8  X X X Until 1 9 7 2  Unt i l  1 9 64 

2 9  X 

32 X X X Until  June 1 7 7 X 

33 Unt il 1 9 74 X X 

34 X Unt il Sep t 1 7 5 

35 , 38 , 45 , 4 9 X 

36 X X X Until 1 9 7 5  X 

39  X X X In " '
off". 

season only o�-

4 3  X X X X 

* Approximately June to Octob e r .  
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of Veter inary Pathology and Public Health . I t  was accompl ished by 

working through the two sets o f  quest ionnaire returns , using the codebooks 

construc ted for the meat inspector and meat worker files as represented 

on Appendices Ill and IV and the l ist ing of stock slaught ered at the 

works summar ised in Tab le 8 .  Separate coding f iles were prepared for the 

two groups . These files were name d INSPECTOR data f i le and MEATWORKER 

data f ile . Checking and editing of the f iles were undert aken . 

Copying the data files ont o  the input med ium 

The INSPECTOR and MEATWORKER data f i les were cop ied separately by 

t he Computer Centre key-punchers onto the floppy disk* . Upon complet ion , 

p r intouts showing the loaded data were obtained and these were compared 

with the original files ( the coded sheet�,  to check accuracy in key-

punching . Errors de tected by the proofing were rect i f ied . From the 

f loppy disk , the data f iles were copied onto the disk resident in the 

computer that is accessible via U SERCODE VC0038HARRIS . 

STORING THE DATA F ILES AS SPS S  SYSTEM FILES 

An SPS S  system file is a spe c ial file cont aining the informat ion 

SPS S  needs to ident ify var iab les ( i . e .  variable names , labels , missing 

values , codes , etc . )  as well as the data (Nie et al , 1 9 7 5 ) . 

Preparatory to analysis , the INSPECTOR and MEATWORKER data f iles were 

converted into SPS S  system f iles . SPSS p rograms wer e  wri t ten on p rogram 

work she e ts and punched onto t abulat ing cards in ac cordance with the 

direct ions for using SPSS  language (Nie et  al , 1 9 7 5 ; Anon , 1 9 7 8b ) . In 

the file generating run , the p rogram provided the SPSS  with a series of 

instruct ions that involved the tasks o f  naming the variab les , specifying 

the ir locations in the data records , identifying missing values , p roviding 

labels and o ther related operat ions . 

*floppy d isk is a magnet ic recording material used at the Computer Cen t re 
as an a lternative to punched cards for storing data . 
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Convert ing the INSPECTOR data file into an SPS S  system f i le 

Fif ty-five var iab les were init ially estab lished from the sero logical 

survey o f  the meat inspectorate group (see Appendix Ill ) . The data f il es , 

the f i lled-in data coding forms and the printouts of the loaded data , were 

kep t f or verif icat ion of data representat ion on the input medium . An updated 

p rintout was obtained whenever numeric codings were changed . 

The data were stored on the disk as MARERO/ INSP/DATA . On an ini t ial 

file generating run the SPSS system organised the data , together with 

th e associa ted information ent ered on data definit ion cards , as MARERO / 

INSP / SYSTEM . Dat a  definit ion cards described the data for processing . 

Example 1 shows the p rogram used t o  generate the SPSS file . 

The printout from this run stated that the file had been saved wi th 

58 variabl es .  Examp le 2 shows the l ist ing of these variab les in ten 

columns , the f ile name , ind icated as RLLEM , by means o f  which the file 

had t o  b e  identified in subsequent runs , and the number o f  cases ( 1 2 1 4 ) . 

The f irst three variables in the list : SEQ NUM (sequence number) , 

SUBFILE (subf ile structure) , and CASWGT ( case weight ) , provided by the 

output are automatic variables created by the system . These variables 

go with all SP S S  created syst em files and carry with them important 

fun c t ions that are useful in retrieving certain informat ion from the 

f ile (Nie et  a l , 1 97 5 ) . Inspect ion o f  the variab les ' values indicated 

in the codebook showed some characterist ics that had to be modified . 

This required the use o f  data modification cards through which the coding 

scheme for some variables were t ransformed and new variables created . 

They can be created in an SPSS  system file by COMPUTE and/or IF statements 

similar to a p rogram segment as shown on the beginning of page 4 3 .  



EXAMPLE 1 : PROGRAM TO GENERATE AN SPS S  SYSTEM FILE FOR INSPECTOR DATA . 

J ; F. 
? DEGIN J CiB l . .Sl:'TG!:;, li L  >' nY � U.SJ:.:H,-: VC00?5RH!�RRIS ; C LASS: J ; MA XLINES= 1 3 000 ; �·IAY.PROCTIME= 500 ; 
? Ili' .FI LE  I•lt.HEHO/I .i �Sl-'�C T'OH/ DJ!.'rA I�NT R S l DEN I' 'rH.El� C OPY �lA REHO/INSFECTOR/DATA 
F'ROf1 IJC O ? o.: r:: poHARRIS � 
?RUN Sl�ss ; · L' I -- p 1i'I I .,...' '"' ( rr•Irr.L r; r"1 / ,) }: ·:; ·"- : T > T S' .t�-;· ,-, ,, 0� '- � · T ;'� · ;  ] ' T �·· ;.,· }·' - T 1..' '11Y ·�,,-. 'I '  • .I: ... .l .J..:......J .:.... ..�.G�:i '· -. l J.. L-: � \.l .1.� :..\.�·/  ..L l>t :... I il l ... L ... - ,. , .... .. .J,... &. 'i  1, :-= ) .;... I ... .J ... \ '  : j_ _ _  j__, ..... .,. .1.  L= ) ' 
T.' T I - · I .,. , , ' '"-r ""'- r: ' ··; · i · ·· q 0 1 � �-- c· p j ·· · ·v · · · T · M •t -r N '' 1 ' � :· · v  ' '·' I L ' ·· my} r · ,., , � - - .£, l' l.u:.l} \, 'L l. '. �· l LD -:: J :.! , ,,_ ,�.;.\ ; 1 . •  � ..:� .._·, ;:-_; .1 0  . b  : ,  h .L l  . lr: ...., J. u .l.\. � ;: ..:.:. .L  '-··= .- ) ; 

DAT.4. 
F I LE NAl•iE 
DATA LIS�!.' 

INI·U T !·1EDIUM 
N o�· CASEB 
V A.R LA 3:i2.IJ.S 
VA:.,UL LAB�LS 

RLI,EM , _;_; I LE Fl<.JM FROl·' BLAC Kf�OHL f'H L£rTO SUHVEY , OCT 1 979 
l<'IX.l::.D ( l ) / 1  \ii vH.Ki.::hP 1 - ? . L.'".Bi-i�l·' 3 -� ,  AG1 7-P , SEX q ,  RACE 1 0 , 
IMIGR AN Z 1 1 , DUhl M I G  J ?- 1 3 .  N YH I N B  1 4 - l S ,  IGh hDE 1 6 � WOC ONS 1 7 ,  ' ' ' C' "' � "' . c ' ,-. . .  , .-•. , .,. ., 0 ; , l '"' r- ('� '- '"' "' ·. · '· t"" ' " T ( " ':> "'  1 , T i ' 'OC 'l P ''  .� '"l '"J 7.  
v,� v . t_· _, 'l t.l J c ', A;- �·, ·...J\J V.l.J..-.� t · ' ,  u \.)v .. h J .t... c \) ! ·;; C v v ;.l ;r .:_ 1. 1 .u L W L .1.'1 J... :i t ) C. - c _ ; , 
T .. . . .  · c · · , · r, " l  ...., . .  D . .  " - · f ' o ' ·' -- (" � --) ·· · r ·, r · · ,., .  '"� a '' U · cc ·· - r , ,., 30 - l  .J U W :{._.: vt..: J c' � - L.. ·) � LJ ,i \..1\.1 .1.·� -J ;-!r ,- ,.,.,. , , .U u it .J1v v.t'\ i:" r O..: -c- ·. , lJ 1 �1·.' 1 \../ j i \.1  · ··j , OUCUl A U L  3 ? , 01J C 0i':.flGD ::<J 3 ,  '..rUCONi-._ G B  )L� , OUCOl'; AGF 3 5 ,  O UC Ol'i AGG 36 , 
CUCUN� 3 7 ,  OUCOND 3 8 . C U S CN B 30 , OUC ON �  4 G , OUCON G 4 1 , 
OUCON .CC 4 ? , C- UC UKrH· '+ 3 �  C 'C C CMiD i� L � , GlJC0;'-.; J.Il'I '+ 5 ,  SUFLE.P Ll.f>-4 7 ,  

· SUE'bHU 4 8 -� ':i ,  SUHTOX 50- L) l , �1JE'OH.:.:· 5 2- 5?· , L.GihiU �  54- , :.L,.t;.f-'1-0l"J · 5 5 , 
·- - -. - -., , . . , c: r  J· �· · l F I '· t.< - 7  L ' ' - B ' - 5° B RU ' ' A ' n 5( ' Ijl:J U '"' -=' r.1 r o  B"T J A0 G 6 "'  l .. .t. .n .. u t  .. ' o , .; _J:, " . L ru . . :::· ,  • ..:,r • ·  . .L c �  - �  ' uJLl. _ · , _, , v .:.: J. o , J.H n ·· ..L ,  TGX'l'.t.:::/L' G 2 , Hi:L.J.GD h 3-64 � Y BL.ED G :-·-66 , MR.Sl.,lm 6 7-GR , YR BL ED 6g - 70 , 
R.L.L.di.ri.R 7 1 , R.LL.2PGr1 72 , lL_,�l-C O}· '7 3 , RLEl 'J"'j\R '7'+- , :rtLE.l:)BAL 75 
DI6K 
UN�.�� o ;·.iN 
l'-l Y JtiLJ : Y � .' . .f.:.� !\ :� I l'�Sl1; S U.b J..,.L} ., ST.I i• 1 i. ,R£[J L�·;PTOS 
BLA.( i ) l·:J;.J:,I:, , ( ? ) l· .t;;\:_A:La�; fu\ G.:,.. ( "L ) L!J �i:Ui .EAN , ( 2 )  i·l .\( ;.!U , ( 3 )  I SI,.I\1� 01:1-� 
( 4 )  C.. l'h.LH:.:;/ n·:IGh.fi.N:.0 ( 1 ) }. C/J ' AH Il'' 1HI C11< AN T ,  ( ? ) FRC�I ETmCPL , ( 3 )  �F' l-�CI"l t.LL·>·c�:EI::l�E/ I G : i _!l, D£ ( l ) /I.SSIS '.r . f1I , ( 2 )  ill I ,  ( '1 )  SH r1I -'rU TOR ( LI ) GU .t-·�L._;H l'' 1I ( � ) VE'r ( F-- ) t�./i 'fU.RS/ SUFIJI;:P ( O ) N O  H I STCRY ( 1 ) 1 - C)  YRS AGO ( 2 )  S- 1 �  YRS ( � )  J 1 - l � YRS ( a ) 1 �  Y�S ( S ) YRS MISSED ( 6 )  NOT 
C ON l· Ib:I''Jl:D 

T·JISSING VALUES AGE( �O ) /SEX TO IMI GJ.\ ;\N Z  ( C ) /Dt.iHJ.i'•:IG ( 09 ) /v:OCOl'�S 1'G \v"GCONG ( 9 )/  
Dmv C:C UN3 TO DU \'iOC ONG ( 09 ) /lJUCON A G  TO CU C ONHFI ( 0 ) /SU.B,LEP TO 
SUFORF( 9<1 ) /l.E.2HAR Tu LEi. BAL( q )  

READ IN PU·l' DATA 
S.A\' E  FTi-.E 
FIN ISij 
? EN D  J OB 

I 
� 
..... 
I 



EXAMPLE 2 SAVING FILE RLLEM . 

S tl V £ r E. C  R L L  t:: :, ! 
F I L E  R L L E M  H A  5 8 [ E N  �: f, 1/ [ D i� I 'i" ; i  ::2. V t. id i�  [j L £ S • , 

S t. : H� L1 .·1 � U � t' I U :  C A S �I G T  � l t: � ;. r r., J.- :... A b r,' L F  .C. G f: N Y F d :-i S  H� P A D E  \J O C U t� s  . < :.J C l i ! � C  i·: U C. u i > L  1../ l l \. t l N P  . D U v iO C L  N P n U  rl 0 C n �� G 0 U C lW i\ G � C ll (, t , :  J � G l l  0 U l. l• i ;  !� (; 8 Cl U f. U iL� ' j  t 1HJ C C i'J � ·- - --n u c-mn;-·-·-o IT'C 'J ?! u t  ·--- � J C i ;  :\ H r· ·  --- · · c u  C L > !  n u  -- - 0 U C r.  tHi  fl i L E  P H  A ri. I E t=1 P 0 !>1 L E  P C  n P L E  P T  Ar-< l ( hl A L R R � S A T  Y 8 L ;;_ D _ M R 8 L E n Y R B L [ . l  R L r 1-' H ;\ R R L l t ' fJ � tl: f'\ L F F C G P 
T H E S l; S f ! l E S J... i� t.. • ,. 

S f. Y  
\W C C � ! G  
IJ U C U � ' A G G  - S I J F L f P  G � W C F T  
f< L E ? T A R  

R A C l  I M I G � � N Z  J U R L M I G  
�l U \W C O U S  O l J \'I ( j (; lJ N C i) U 1� d C u ,·� L 
( J U C U N S  O U C fJ �.,; t J O u t u . � b  
S U F 8 R U  ---· S U f T (l X  -- - - · s u HH� f 
B R U A H G  T o X T f S T  M B l f U  
R L f P 8 A l  

---- �----------- ------------ . 
- - ------· · - - --� - --·-- ·--·�-- - - - - ------· .. ___ _____ _ 

�J A ;1 1� 
N O  o r  
C A S E S  
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1 6  

RLLEM 

HPOSI 1 

PPOSI 1 

CPOSI 1 

(LEPHAR GT 1 )  HPOSI=2 

( LEPPOM GT 1 )  PPOSI=2 

(LEPCOP GT 1) CPOSI=2 

The numbers 1 and 16 indicate columns in the punched cards . These 

operations created the three var iables HPOS I ,  PPOSI and CPOSI whi ch are 

descr ibed below . 

Fif teen variab les were created by t ransformat ion o f  the values o f  

exist ing variab les . PCON represented contac t with pigs i n  and outside 

the works . I t  was made to contain the "O" to "5"  values and carried 

the same descrip t ion as the values of WOCONP ( contact with p igs at the 

works) l isted in the codebook . The rest o f  these variab les carried 

the following descrip t ions 

BDATE - b leeding date 

1 - 1 2 . January t o  December , 1 9 7 8  

1 3  - 2 4 . January to December , 1 9 7 9  

RDATE - rebleeding date 

1 - 1 2 .  January to December , 1 9 7 8  

1 3  - 24 . January to Decemb er , 1 9 7 9  

DELED - inte rval in number o f  months , be tween b leeding and 

rebl eeding dates . Exact values . 

DHTIT - dif ference of hardjo t i tre between test and retest . 

DPTIT - dif ference o f  pomona t i tre between test and retes t . 

DCTIT - dif ference o f  copenhageni t it re be tween t est and retest . 

DTTIT - dif ference o f  tarassovi t i tre between test and retest . 

DBTIT - di fferenc� o f  ballum t itre between test and retest . 

HPO S I  - hardjo comb ined test r esults . 

1 .  negat ive 2 .  t itre  ) 1 : 24 

PPOS I - pomona comb ined t est results . 1 , 2 as above . 
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CPOS I  copenhageni comb ine d  test results . 1 ,  2 as above . 

TPOS I  - tarassovi combined test results . 1 ,  2 as above . 

BPOSI - ballum combined test results . 1 ,  2 as above . 

LPOSI - all se rovars comb ined test resul ts.  

1 .  negat ive 2 .  any of the 5 serovars ?- 1 : 24 . 

Data no t availab le during the initial file generating run were added 

to MARERO / INSP / SYSTEM . The data were coded ont o  forms and cop ied onto 

the floppy disk as RMARERO . After edi t ing , these data, which measured three 

var iab les , were added t o  the file through the following program : 

1 1 6  

GET FILE RLLEM 

ADD VARIABLES BRSAT , TESTOX , CONCAT 

INPUT MED IUM DISK 

INPUT FORMAT FIXED ( 3Fl . O ) 

VAR LABELS BRSAT , BRUCELLA TEST RESULTS /TESTOX TEST FOR 
TOXO/ CONCAT . CAT CONTACT 

VALUE LABELS BRSAT ( 0 ) NO TEST ( 1 )  ( 20 ( 2 )  20 ( 3 )  40 ( 4 )  80 ( 5 )  
1 60 ( 6 )  320 ( 7 )  640 ( 8 )  1 2 80 ( 8 )  2560/TESTOX ( 1 )  NO TEST 
( 1 ) < 64 ( 2 )  64 OR > !  CONCAT ( 0 )  NO CAT ( 1 )  WITH CAT 

READ INPUT DATA 
SAVE FILE 
FINISH 
? END JOB 

A new MARERO/ INSP/ SYSTEM was created after the addition of variables 

BRSAT ( Brucella standard agglutination t est ) , TESTOX ( t est for toxop lasmosis) 

and CONCAT ( cat contact ) .  Saving o f  the f ile was requested through the 

SAVE FILE control card . 

Converting the MEATWORKER data f ile into an SPSS system file 

S ix meat works wer e  involved in the serological survey o f  meat workers . 

A total o f  1 250 cases were obtained f rom the questionnaire returns . Basically 

the manner o f  organising the MEATWORKER data was similar to that o f  the 

INSPECTOR dat a . The original data were stored as MARERO/MEATWORKER/DATA . 

The SPSS syst em f il e  created was referred to as MARERO/MEATWORKER/ SYSTEM 

and the f ile name was called MWORKER . 
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The program prepared for the initial file generating run contained 

procedure cards for transformat ions to create new variabl es in addit ion 

to data definit ion cards . Thus the �aved f ile appeared as in Examp le 3 .  

The f irst three var iables in the list indicate the automatic variab les 

followed next by the original variables . The last twelve variab les in 

the list were t ransformed f rom the original variables .  These carried 

the following descrip t ions : 

HPOS - hardjo comb ined t est results . 

1 .  negat ive 2. t i tr e � 1 : 24 

PPOS - pomona comb ined test results . 1 , 2 as above . 

CPOS - copenhageni comb ined t est results . 1 ,  2 as above . 

TPOS - tarassovi comb ined test results.  1 ,  2 as above . 

BPOS - ballum comb ined test results . 1 ,  2 as above . 

LPOS - all serovars combined test results.  

1 .  negat ive 2 . t i tre of any of the 5 serovars � 1 : 24 

SHECON - sheep contact in and outside works . 

1 .  no contact .  2 .  in contact . 

CACON - cattle contact in and outside works . 1 '  2 as above . 

CALCON- calves cont act in and outside works . 1 ' 2 as above . 

PIGCON- pig contact in and ou tside works . 1 ' 2 as above . 

GOCON - goat contact in and outside works . 1 ' 2 as above . 

STOCON- stock contact in and outside works . 1 '  2 as above . 

Results o f  a standard agglutinat ion t est performed in connect ion w i th 

examination for brucellosis t i tres were added int o  MARERO/MEATWORKER/SYSTEM 

through the ADD VARIABLES convent ion . The data were put in as variable 

BRSAT and carried the same values as BRSAT o f  INSPECTOR dat a .  

ACCESSING THE SYSTEM FILES 

The INSP/SYSTEM and the MEATWORKER/SYSTEM were established as permanent 

system f iles . Both were cop ied onto the magnetic t ape that could b e  
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accessed via VC0255P9HARRIS , a back storage facility of U SERCODE 

VC0038HARRI S .  Access to either f iles were made in succeeding SPSS 

runs by iden t ifying them as MARERO/ INSP/ SYSTEM and MARERO/MEATWORKER/ 

SYSTEM . Programs were prepared for the manipulat ion and transformat ion 

of variables and the ir values to establish correlat ions . Addit ional 

programs were worked out to answer quest ions that were raised from the 

analysis of results from either the INSPECTOR or MEATWORKER data file . 

TYPES OF ANALYSIS  PERFORMED 

1 .  Displaying frequency distr ibut ion o f  variables 

The f irst task undertaken in the analysis of data was to det ermine 

the patt ern of d istribut ion o f  the cases for each variab le in the file . 

In SPSS  this was accomp lished through subprogram FREQUENCIES . Example 4 

shows the distr ibut ion o f  cases for contact with pigs (WOCONP ) and goats 

(WOCONG) a t  the works in INSPECTOR file that was derived from the program 

segment : 

1 

GET F ILE 

FREQUENCIES 

1 6  

RLLEM 

INTEGER WOCONP , WOCONG ( 0 , 5 ) 

The b racke ted numbers af ter the variables for which f requency counts 

were desired , indicate the lower and upper code limi ts .  Subprogram 

FREQUENCIES reports the f requency o f  occurrence o f  each unique value 

detected for a variable . The result ing table presents the raw count 

of cases f or each value , the p ercentage of cases based on the total number 

o f  cases inc luding the missing value ( relative f requency) , and wi thout the 

missing value (adj ust ed frequency) and cumulative frequency . 

Special processing options and stat ist ics can b e  requested by entering 

the appropriate numbers o f  t he options and statistics on an OPTION card 

and a STATI STICS card (Nie et al , 1 9 7 5 ) . In examp le 5-A , a histogram , the 
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graphic display o f  the relative frequen c ies o f  the variable ' s  values , was 

requested through OPTION 8 .  Mean , standard deviat ion and variance were 

requested through STATISTICS 1 ,  5 and 6 ,  respec t ively . The OPTIONS and 

STATISTICS card f o llowed the FREQUENCIES card for variable BRSAT (Brucella 

standard agglut inat ion test ) . In the output the histogram o f  BRSAT ' s  values 

and the summary statistics direc tly f o llowed the frequency t ab l e  ( Examp le 

5-A) as shown in Example 5-B .  

The characterist ics shown by this subprogram are obviously useful 

without fur ther manipulat ion . These charac terist ics also become the 

basis for subsequent analysis . Informat ion about variab le d istribut ion 

also helps to lo cate coding and key-punching errors .  These errors become 

evident if certain characteristics appeared which should not have been 

present . For examp le , a frequency distribut ion of variable AGE in the 

MEATWORKER f ile showed 1 3  and 7 7  years as age of workers and these had to 

be located and correc ted . 

2 .  Measur ing associat ion through c rosstabulat ion 

A crosstabulat ion , or contingency t able , is a j o int frequency distribut ion 

of cases as defined by the categor ies of two or mor e  variables .  This 

technique of invest igat ing relat ionships is available in SP S S  furough the 

CROS STABS subp rogram . A measure of the exact probability of the 

relat ionship between the variab l es is p rovided by the summary statist ic 

chi-square . This statist ic determines whether the variab l es are independent 

or relat ed . 

Examp l e  6 illust ra tes the c rosstabulat ion of LEPPOM (pomona titres) and 

PCON ( p ig contac t in and outside works )  in the INSPECTOR f ile . The 

categories of LEPPOM are disp layed in rows at the le f t  o f the tab le . These 

categories are arrayed by the categories of PCON , the values of which are 

indicated on top of the table . The distr ibution count , and row , column , and 
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EXAMPLE 5-B SUCCEEDING PAGE TO EXAMPLE 5-A SHOWING HISTOGRAM OF BRSAT ' S  
VALUES AND THE SUMMARY STAT ISTICS FOR BRSAT . 
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t otal percen tages are indicated in t ha t  order in each cell o f  the 

contingency table . By request ing STATI S TICS 1 the summary statistic for 

chi-square t est was printed be low the table and included the degrees o f  

freedom and t h e  level o f  significance . 

Categories o f  variables can be added to simplify the distribution of 

cases . In Example 7 the values of BRSAT ( Brucella standard agglut ination 

test)  are rec lassif ied into negat ive ( t itre < 1 : 80) and posi t ive ( ti t re 

� 1 : 80) groups.  In the data file there were n ine categories for this 

variab le . The va lues o f  WOCONG ( contac t with goats at the works) are 

recoded with value " 1 "  signifying positive goat contact and value · �o" 

being retained as no goat contac t . 

In crosstabulat ion , one (or more)  var iable can be added as a 

controll ing variable . Example 8 is a printout portion o f  a program 

run relat ing three variables WOCONG , BRSAT and WORKEMP (works o f  

emp loymen t ) . Init ially , the categories o f  each of the variables were 

c lassif ied into two . WORKEMP was made to carry two values : " 1 "  -

works s laughtering goats , and " 2 "  - works that did not s laughter goats . 

WOCONG and BRSAT were rec lassif ied as in Examp le 7 .  The CROSSTABS subp rogram 

e f fe c t ed a 2 x 2 table for each o f  the two values o f  WORKEMP . 

SUMMARY OF RESULTS 

The INSPECTOR and MEATWORKER data f iles carried 7 6  and 75 variables , 

respec tively . Talble 9 shows the number o f  or iginal , created and addit ional 

variab les in both f iles . Three o f  the original var iab les : BRUSAT 

(Brucella standard agglut inat ion test ) , BRUCFT (Bruce l la comp lement f ixat ion 

test ) and BRUAHG (Bruc ella Coombs test ) , were not assigned any values 

(b lanks) . Three of the created variab les : SEQNUM (sequence number) , 

SUBFILE ( subf ile struc ture) and CASWGT ( case weigh t ) , were automa t ic 

var iab les in SPS S . To display and examine their values , frequency 
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EXAMPLE 7 : CROSSTABULATION OF VARIABLES WOCONG (CONTACT WITH GOATS AT THE WORKS ) 
AND BRSAT ( BRUCELLA STANDARD AGGLUTINATION TEST) AFTER RECLASS IFYING 
THE VARIABLES ' VALUES IN INSPECTOR FILE 
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distribut ions of these variab les (Tab le 10)  were ob tained ,  exluding the 

automa t ic and blank variables , and var iab le LABREF ( lab oratory reference 

number) . 

The ant ib ody leve ls to three diseases were determined by laboratory 

technicians . For lep tospirosis , the sera of respondents were tested against 

five se rovars . Results o f  these tests were coded as LEPHAR , LEPPOM , LEPCOP , 

LEPTAR and LEPBAL , corresponding to the Leptospira interrogans serovars 

hardjo , pomona , copenhageni , tarassovi , and ballum ,  respec t ively . Each 

of these variab les contained seven values ( 1  - 7 )  represent ing negative 

and two- fold increasing titres from 1 : 24 .  

BRSAT represented the results o f  a standard agglut ination test for 

bruc ellosis . A code from 1 to 9 was used to represent increasing 

-titres . A titre o f  < 1 : 20 was coded as " 1 " ,  1 : 20 was 

coded as "2" , 1 : 40 was coded as " 3" and so on , up till code " 9 " .  

TESTOX and TOXTEST represented toxoplasmosis test results in the 

INSPECTOR f ile and MEATWORKER file , respective ly.  In b o th , code " 1 "  

was assigne d for t i tres at < 1 : 64 dilutions and code " 2" for titres at 

� 1 : 64 .  

Variab les asso ciated with these titres were re lated to present and 

previous contact with dif ferent types of stock in and outside the works , 

contact with other animals , previous history of a clinical illness ( i . e .  

leptosp irosis , b ruce llosis and toxop lasmosis) , race , precise j obs e t c .  

(se e  listing o f  variab les a t  the codeb ooks , Appendices Ill and IV) to 

demonstrate the r isk factors assoc iated with the presence o f  antibody 

titres . The strength of the ir systematic relationships was measured 

by the chi-square test . Tab le 10 shows the number o f  c rosstabula t ions 

per formed for each of these diseases to demonstrate correlations . 
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TABLE 9 NUMBER OF VARIABLES IN THE DATA FILES 

DATA FILE ORIGINAL* CREATED** ADDITIONAL TOTAL 

Inspector 5 5  1 8  3 7 6  

Meatwo rker 5 9  1 5  1 7 5  

* i n  each file , three variab les : BRUSAT ( Brucella standard agglutinat ion 

test ) , BRUCFT ( Brucella comp lement f ixat ion test ) , and BRUAHG ( Brucel la 

Combs test) , were no t assigned values . 

** in each f ile , this in cludes the three automatic variables in SP S S  : 

SEQNUM (sequence number ) ,  SUBFILE (sub f ile struc ture) , and CASWGT 

( case weight ) . 

TABLE 1 0  SUMMARY O F  ANALYSIS  PERFORMED ON THE DATA FILES 

DATA F ILE NUMBER OF VARIABLES EXAMINED NUMBER OF CROS S TABULATIONS OBTAINED 
FOR FREQUENCY DISTRIBUTION LEPTOSPIROSIS BRUCELLOSIS TOXOPLASMOSIS 

Insp e c tor 69 2 7  40 1 9  

Mea two rker 68 8 3  4 1  36  

TOTAL 1 37 1 1 0 81  5 5  
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A total o f  1 10 corre lations were carried out to demons tra te the risk 

factors as sociated with having titres to Leptospi ra . Nine teen s i gn i f i cant 

corre lations we re es tab lishe d .  Eigh t  o f  these indicated the association o f  

ti t res with history o f  c linical leptosp iros i s , three w ith p i g  contact in 

and outs ide the works , one each with duration o f  works contact wi th p i gs , 

outside wo rks contact with pigs and p revious p i g-associated occupation , 

two with b e ing a s l augh terboard worke r and p rimary processor o f  carcases 

and vis ce ra , and three w ith b e ing employed a t  works s laughte ring p i gs . 

Of the 81  correlations made with b rucellosis titres , 1 7  were indi cated 

as signi ficant . Five risk factors ( true age , time at the works , work 

contact with cat t le , all s tock contac t at the work s ,  and employment a t  

works that slaughtered goats)  each showe d a s i gni fican t corre lation . 

The re was a negat ive association be tween b ruce llos is t i t res and contact 

wi th sheep . Two corre lat ions were shown with his tory o f  c linical b rucellosis . 

Works contact with p i gs and goats showed three an d five sign i fi cant 

correlations , respe ctive ly . 

Fi f ty- five co rrelations we re carried out in relating toxop lasmosis 

titres to risk factors . No s i gni fican t occupa tional as sociations were 

demons t rate d ,  neither was there any s i gnifi can t  association w ith cat 

ownership . 

A summary of the more important associations on occupational risk 

factors de termined by these analyses are given in Appendix V ( The pub li c  

Health S i gnificance o f  Lep tos pirosis f o r  the Meat Indus t ry b y  Pro fessor 

D .K . B lackmore ) and Appendix VI ( Hazards for Foodborne Infec tions for 

Mea t  Workers by Profes sor D .K . B lackmore and Dr . L . M . S chollum) . 
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DIS CUS S ION 

Leptospirosis 

S i gni f i can t correlations we re estab lished in re lating t i tres 

to lep t ospi rosis to being employed at works slaughtering p i gs ,  to 

present and previous contact with pigs in and outside the works , to 

workers conce rned w ith th e slaughter and primary processin g of s tock , 

and t o  a history o f  clini cal leptospirosis . These signi ficant asso ciations 

are presented and discusse d in ' The Pub l ic Health Signi fi cance of 

Lep tospirosis for the Meat Indus t ry ' by Professor D . K . B lackmore 

(see Appendix V) . 

Bruce llosis 

Examp le 5-A shows the f req uency dis t rib ution fo BRSAT ( Brucella 

standard agglutination test)  in meat inspec tors .  This rep resents the 

distribution of b rucellosis t it res . To de termine the ti tre represent ing 

a spe c i f i c  posit ive re action to B rucella antigen , these measurements , as 

illus t rated in a histogram in Example 5-B , were re lated to histo ries o f  

clinical b ruce l losis . Only a small p roportion of inspectors with 

tit res o f  1 : 80 and below had c linical histories with b rucellosis and i t  

was there fore concluded that the maj ori ty o f  such titres we re non-spe c i f i c . 

Although t i t res o f  � 1 :160 p rove d to b e  most specific ( i . e .  ab le to de tect 

negative cases) , they lacke d sensitivi ty ( i . e .  ab ility to de tect positive 

cases ) . I t  was there fore de cided to take titres of 1 : 80 and above as 

the best overall estimate of p revious infections . The ini t ial corre lations 

were made with B RSAT ( Brucella standard agglut ination test) having nine 

categories . These were later reclassified to two , representing negative 

(L1 : 80 )  and pos i tive ( �1 : 80) t i t res . 

Wi th inspe c t o rs whD handle all c lasses o f  stock ,  i t  was d i fficul t  to 

corre late speci f i c  stock contact with positive titres and no associations 
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we re statis t ically signi ficant . Howeve r ,  as might b e  expected there 

was a ne gative asso ciation with contact wi th sheep and a p osi tive 

corre lation with cattle . During the ini t i al analysis , several corre la t ions 

we re demons t rated in re lating b rucellosis titres to s tock contact at the 

works but seve ral of the cate gories desc rib ing the duration o f  spe c i f ic 

stock contact containe d less than five cases . When these categories were 

condensed into fewer options to incre ase the number o f  cases wi thin 

each cate gory , no statist ically signi f i can t  corre lations we re shown 

b e twe en b rucellosis ti tres and speci fic  stock processe d .  

Among mea t  workers , there was a si gni ficant asso ciation b e tween 

b rucellosis ti tres and works contact with ca ttle (P - . 004) . There was 

a similar association with pigs .  

Among mea t  worke rs , a signi ficant corre lation was shown with goat 

contact at the works . Of the six wo rks involve d in the survey , two o f  

them slaught ered goats and both we re indicated to have ce ased s laughtering 

that species , one in 1964  and the o the r in 19 74 . To investiga t e  for 

confounding f actors b rucellosis ti tres we re co rre lated wi th true age 

and t ime at the works . The association o f  titres wi th true age was 

not significan t ( P  - . 4 14 8) but titres we re shown to b e  si gni fi cant ly 

re lated to time at the works . S ince none o f  the works inves tigated 

were st ill s laugh tering goats , the workers in contac t with goats would 

have been in the Meat Industry a numb e r  of years . The high p revalence 

o f  b ruce llosis t it res among workers wi th goat contact could the re fore 

b e  explained by the confounding factor tha t this group also contained 

those men who have b een at the works for a longer pe riod of time than 

the general populat ion o f  mea t  workers . 

Simi larly , among mea t  inspe ctors ,  the association b etween b ruce l losis 
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titres and goat contac t at the works ( Examp le 7) was high ly signi fi cant 

(P - . 0002 ) . To investigate for confounding f actors b rucellosis t i t res 

were correlated with two risk fact ors , goat contact a t  the works an d 

wo rks o f  employment . Fi fty works we re involve d in the serological survey 

of mea t inspectors . From Tab le 8 ,  four wo rks were indicated as p resently 

slaught ering goats and two others slaugh t ered goats less than ten years 

ago . These six wo rks were combine d as category code "1"  to represent 

the works slaugh tering goats and the remaining works we re comb ined as 

ca tegory code " 2 "  to represent works not slaughtering goats.  

Crosstabulations ( Examp le 8)  were per forme d wi th three variab les 

BRSAT (Brucella standard agglutina tion test) , WOCONG ( contac t wi th 

goa ts at the works) and WORKEMP (works of emp loyment) . The t es t  now 

failed to indi cate any signi ficant association with goats (P - . 0 781 ) , 

but a highly signi fican t  corre lation ( P  - . 0002)  was estab l ished wi th 

works that are not slaughtering goats . Inspe c tors recording goat 

contact b ut appe aring in WORKEMP category "2" mus t have p reviously 

wo rked in a works slaughtering goats . B rucellosis titres we re furthe r 

corre lated with true a ge and time a t  the works . Signi fi cant correlations 

we re indicated with true age (P < . 0001)  and t ime at the wo rks ( P - . 0085) . 

Once again , in the meat inspec tors '  group , the sign i fican t  

correlation o f  b rucellosis titres to goat contact appears confounded 

by the age and exp erience o f  the group recording goat con tac t .  

In both groups , signi ficant correlations were shown in re lating 

t i t res to b rucellosis wi th time at the works . These suggest s t rong 

association of b ruce llosis titres wi th longer stay at the works . 

Toxoplasmosis 

There was no s i gnificant di fference b e tween prevalence o f  
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toxop lasmosis titres among meat inspectors and meat workers when 

these titres were compared to a control popula t ion o f  b lood donors in 

19 76 (Appendix VI ) . No signi ficant asso ciation could b e  found in relat ing 

t i t res with either spe cific s tock contact or cat  ownership . 

Th ere we re three s i gni fi cant correlations with pig contact but these 

we re ne gative correlations , indicating that toxop lasmosis t itres we re l ess 

likely to be associated with pig contac t than with no pig contac t . 

Among meat inspe ct ors , a signi fi can t correlation (P  - . 0 124 )  was 

estab lished in re lating titres to time a t  the works . Controlling for t rue 

age , a s i gni ficant corre lation ( P  - . 0 326)  was shown for inspectors in the 

� 40 age group which indica tes that presence of t i t res is associated wi th 

a longer stay at the wo rks only amon g those who are 40 years old and b e low .  

An assessmen t o f  the use o f  the computer 

Most of the prob lems re lated to the use of the computer in this 

st udy we re encountere d  in organising the data . Computer rules must be 

considered in assigning values to the di f fe rent measurements undertaken 

in da ta co lle c tion .  Variab les had t o  b e  extrapolated from answe rs to 

q ues t ions that had been raise d and included in the data base . 

Rout ine interaction with the data ob tained from the serological 

surveys we re estab lishe d through the use o f  SPS S . The conversion o f  the 

data fi les into SPSS syst em files provi de d a ready access to these data 

and after the SPSS language have been graspe d ,  data handling was limi t e d  

only b y  the measurements made on the data b ase . 

Attemp ts were made to relate serologi cal evi dence o f  a disease to 

risk fac t o rs that we re conve r ted into variab l es .  As far as the dat a  
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al lowe d , var iab les were assigned e xclusive and exhaust ive cate gories 

and we re manipulated to estab l ish re lat ionships . 

By making use o f  a package program , the data acqui red from the 

serological surveys of the meat inspectors and mea t  wo rkers we re 

sui tab ly analyse d in the computer . The di f ficult task o f  estab lishing 

variab l es could have been minimised if the colle c t ed data had been 

designed b e forehand for computer analysis , but , and to a large extent , 

the ease o f  access and the capab i lity o f  the computer to handle data 

had influenced the ext ension o f  this dif ficult task . 

The re may we ll be other statist ical packages that can be use d 

for the analysis of data as acqui red from the serological surveys o f  

meat inspectors and meat workers , but most of them are designed for 

experimental data with balance d ortho gonal design . The large vo lume 

of data ob tained from these serological surveys would b e  difiicul t to 

assess using a non-computer based statist ical system ( e . g . card file , 

the use o f  which was described in the f irst chap ter) . SPSS  is designed 

for the survey type of inves tigat ion and hence is ab le t o  cope with large 

amounts of dat a .  

The ease by which a package p rogram such as the SPSS , can be 

applied in data analysis puts the onus on the use r  not t o  ext rapolate 

too far b eyond the re liab i l i ty o f  the input dat a .  
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CHAPTER Ill  

VITAL STATISTICS FROM MEAT WORKS 

INTRODUCTION 

In New Zealand the term meat works has been applied to meat export 

slaughterhouses . These es tablishments include no t only slaughtering 

and processing facilities but also provis ions for packaging , s torage and 

by-products utilisation . There are 42 meat export slaughterhouses which 

are distributed throughout both islands ( see Figure 4) in addition to a 

number of local abattoirs , three of which have export licenses . 

With only a populat ion of j ust over three million , New Zealand maintains 

lives tock consisting of 5 , 5 80 , 000 beef and 2 , 9 1 7 , 000 dairy cattle , 7 7 , 962 , 000 

sheep and lambs and half a million pigs C A . J . Mett rick , pers . comm. ) . Approximately 

75%  of the total meat product ion is available for export .  Britain , USA, 

Canada and Japan , in that order , are the maj or markets . The Meat Industry 

is by far the largest s ingle earner of overseas funds for the coun try and 

during the last few years the export o f  meat and meat products provided 

about one third of New Zealand ' s  total export earnings (Petersen , 1 9 7 9 ) . 

To keep maj or markets open to the Meat Industry , New Zealand pursues 

a meat inspection sys tem that could be described as expensive and sophisticated . 

This is not hindered by socio-economic factors and other influence s  that 

countries , like the Philippines , have to contend with . Affluent developed 

countries are willing and able to pay for a safe , wholesome and high quality 

food product . Thus , food hygiene becomes o f  relatively greater importance 

(Petersen , 1 9 7 9 ) . 

Meat inspect ion is the responsibility of the M . A . F .  and is based on the 

Meat Act 1 964 (Anon , 1 96 4 )  and the Meat Regulations 1969  (Anon , 1 96 9 ) . Figure 5 



FIGURE 4 : DISTRIBUTION OF 42 MEAT WORKS INDICATED AS M . E .  NUMBERS ACCORDING TO 
REGIONS IN THE NORTH AND SOUTH ISLANDS OF NEW ZEALAND. 
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shows the l ines of control within the Ministry . In each meat works , the super-

vising veterinarian is responsible for the s tandards  of meat inspection and 

hygiene , and monitoring and control of d isease . Mos t  of the actual inspection 

is carried out by meat inspectors trained in the Ministry . Senior meat 

inspectors are in charge of inspection units ( e . g . a ·beef board or 2-3 mut ton 

c h a i n s  ) and the supervising meat inspector is in-charge o f  all inspectors 

at the works . The latter is responsible to the regional meat inspector 

regarding all staff matters whereas he is responsible to the supervising 

veterinarian on mat ters related to mea t  inspection functions . 

As a quality control check on meat inspection procedures the "diseases 

and defect s "  system was introduced in 1 974 (Christiansen and Hellstrom , l 9 7 9 )  

t o  record diseases and condemnation returns from abattoirs and meat works . 

Eighteen diseases and defects are routinely recorded from cattle , calves , 

sheep , lambs* and pigs inspected in the es tablishments . They are : wounds 

and bruises (WB) ; emaciat ion (EMA) ; pleurisy (PLU) ; arthritis (ART) ; 

pyogenic lesions (PYO) ; neoplasms (NP) ; septicaemic-like lesions ( SAL) ; 

tuberculosis (TB) ; Cyst icercus avis (C . OVIS) ; sarcocyst ( SAR) ; caseous 

lymphadenitis (CLA) ; act inoform lesions (ACT) ; xanthoses (XAN) ; faulty 

castration (FC) ; skin les ions ( SL) ; contamination (CONTAM) ; facial eczema (FEX) ; 

and Cysticercus bovis (C . BOVIS ) . A category "other causes"  (OCS ) covers any 

carcase retained or condemned for reasons other than the specific conditions . 

Each condition has been assigned its own coloured ticket with the disease or 

defect written on it in abbreviat ed form. Consecutive numbering on each series 

of t ickets aids counting of animals with each condition . 

Systemat ic post mortem inspection procedures ensure the thorough examination 

of carcase , head and viscera , from animals passed at ante  mortem inspection . 

On a chain , lamb s are proce ssed at the rate  of 7-9 carcases per minute 
and sheep at 5-6 carcases per minute . Inspection is carried out 

by up to six inspec tors . The firs t carcas e inspector palpates 

* s eparate records are made between cattle and calves , and between sheep and lambs . 
The distinct ion is placed at approximately one year of age in the case o f  sheep 
and lambs . 
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MINISTRY OF AGRICULTURE AND FI SHERIES : LINES OF CONTROL 

(af ter Petersen , 1 97 9 )  
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the isch iatic lymph nodes , hal f rotates the carcas e by giving i t  

a s ligh t  twis t  a t  the base of the tail , and views and palpates the 

peri toneal and pleural cavities . The second carcase inspector palpates 

the o the r body lymph nodes and the dorsum . Both inspec tors make a 

gene ral appraisal o f  the entire carcase and at tach tickets whe re 

approp r iate based on the ir findings . 

The re are usually three inspec tors at the moving viscera tab le , 

s haring the inspe c t ion of  all viscera and the head and tongue . The ir 

f indings are ve rb al ly communicated to the carcas e inspe ctors . The f inal 

mea t inspector is at the de tain rai l re-examining the detained carcas e s . 

Fo r beef up to seven mea t  inspectors are needed . Two carcase 

inspe ctors examine the uppe r part of the halved carcase on an e levated 

plat form and ano ther inspe cts the lower p arts . One inspector examines 

the head and tongue , two for the viscera and one at the detain rai l . 

More lymph node s are examine d than in sheep and the chain speed is 

much slowe r ( usually 25-100/hour) . The following lymph nodes are 

rout inely incised : parotid , re tro-pharyngeal , submaxi llary , at lan tal 

( i f  p resent ) , me dias tinal , b ron chial, hepatic,  superficial inguinal , 

inte rnal iliac , lumbar chain,  renal , and excep t in prime b ee f , the 

pres capular and precrural lymph nodes . 

Each of the diseases and defe cts i s  recorded by i ts t i cke t . I f  

a whole carcase is condemned a condemnation t i cket accompanies the o ther 

individual diseases and de fects t icke t s . A c lerk keeps record of a 

number o f  t icket s  used in each clas s .  S uch data form the bas i s  o f  the 

M . D .  Vital S t a t is t i cs * .  Re turn shee ts are compile d on a daily and 

monthly bas is for each works . 

* As de fine d by B lackmore and Harri s ( l9 7 9 )  vital s tatis tics i s  a b o dy o f  
knowle dge contained in routinely collected and pub lished dat a  concerning 
the struc ture of a p op ulation with re ference to b i rths , deaths , b re ed or 
rRcial group . diseases . e t c . 
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Mon thly s tatis t ics are forwarded to the Biometrics Division o f  the 

M . A . F .  and the ir analysis resul t s  in compi lation of re gional and 

nat ional figure s . 

This s tudy was conducted t o  determine the usefulness o f  vital 

s tatis t i cs f rom meat works in ep idemiological s t udies . To es tab lish 

an e s t imate of the reliab i l i ty of rout ine me at inspection p rocedure s 

an assessment was ini tially made o f  the ac curacy o f  diagnosis of one 

o f  the diseases rout inely recorded . In the se cond part o f  the study 

an evaluation was made o f  a one -year summary s tatistics of the 

pe rcen t prevalence of the dise ases and de fects recorded at the 

meat works . 

Part A AN AS SES SMENT OF A RECORDED VITAL STATIS TICS 

AT A LOCAL WORKS - SHEEP ARTHRITIS . 

Post mortem inspe c t ion has always been regarded as the mos t  

important s ingle s tep in the whole meat inspection p rocedure . 

The examina tion carried out immediately after evisce rat ion o f fers 

the inspe c torate s t aff an ideal opportunity for app raisal o f  carcase 

an d organs before the i r  ident i t ies are los t (Petersen , l 9 79 ) . 

The obj ectives set  by the M . A . F .  for pos t mortem inspe ction 

(Anon , 1 9 78c) are : 

1 .  Remove as a s ource o f  human food any carcas e , me at or 

me at product not f i t  for human consump t ion ;  

2 .  Ens ure that s tock i s  s laugh te re d  humane ly ; 

3 .  Ensure that carcas e s , meat and meat p roduct s  are handled 

hygienically throughout dressing and proce s s ing , and 

4 .  Comply w ith the ins pection requirement s  o f  cus tomer 

countries o f  New Zealand . 
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At the mut ton chain , established guidelines for me at inspection 

procedures ensure s t rict adhe rence to these obj ectives . Fourteen 

diseases and de fe c t s , inc luding ' o ther caus es ' ,  are recorded as 

carcas es move alon g  the chain . One o f  the condit ions that readily 

lends i t s el f  to assessment of i t s  accuracy in meat insp ect ion diagnosis 

is arthri tis . Rul es governing the j udgment of this disea se are 

contained in Sec tion 16 . 140 of the M . A . F . Manual No . 16 ( Anon , 1 9 78c) . 

The inspector emp loys these guidelines and the expe rtise he 

acquires from t raining and exp erience to identify arthri t ic j oint s , 

along with 1 3  o ther conditions . These funct ions are performed at 

chain speed and res tricted by the fact that suspec ted j oints cannot 

be opene d .  Th is i s  t o  p revent contamination with infec tive mat erial . 

The suspected j o int s are tagged for removal at the detain rai l .  

The obj e c tive o f  this s tudy was to measure the mea t  inspectors ' 

ab ility to de tect arthri tis unde r practical condit ions , i . e .  to 

de t e rmine the degree of accuracy in arthr itis j udgments . Ac curacy 

has two components ; s ensi tivi ty and speci ficity ( B1ackmo re and Harri s , 

1 9 79 ) . The sens i t ivity of the inspection p rocedures c ould only b e  

as sessed subj ec tive ly a s  i t  was no t possib l e  to acqui re carcases wh ich 

had been pas sed unres tricted for de taile d  examination of j oint s . However , 

a small survey was conducted at a local works in order to inve s t igate 

the spe cificity o f  arthri tis j ud gments . 

MATERIALS AND METHODS 

The collec t ion of mate rial to assess specificity of meat inspect ion 

diagnosis in arthrit i s  was carried out a t  Longburn Free zing Works in 

January 1 9 80 .  During that t ime , the dai ly kill on t he mut ton chain s tarted 

wi th sheep and las ted unt i l  1 1 . 00 am . follow�d by lamb s for the rest of 

the day . 
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On three success ive visits at the works , condemned j oints o f  sheep 

that were tagged for arthritis by me at inspectors we re gathere d from 

all ope rating chains . Arrangements we re made with the management for 

the trimme rs to put into plas t ic b ucket s  severed limb s or p or t ions 

thereof from the detain e d_ carcases . They we re placed in paper bags 

and b rough t to the pos t mortem room at Mas sey Unive rsi ty imme diate ly 

af ter termination of the sheep kill at the works . 

The con demne d limb s and l imb portions were classified into lots  

according t o  the j oint p resent . For severe d limbs that have two or 

more j oints s t il l  intac t ,  only t.be mos t pr.Qximal j oint was examine d .  

Each j oint was examined in two s tages ; firstly for external vi s ib le 

and palpab le abnormali t ies , and ; se condly , for internal vis ib le 

les ions . In external examinat ion the pres ence o f  swelling , enlargement 

and deformi ties of the j oints an d around the region of the j oin ts 

we re no ted , togeth er wi th irre gulari t i es , i . e .  dislocation , frac ture , 

fixat ion and exos tosis . 

Thereafter , the j oints we re opene d .  Only the more obvious changes 

of the e f fus ions s·uch as cloudiness , turb i dity and discolouration we re 

noted . Les ions on the art icular surface s and bone , and thi ckening of 

th e synovial capsules we re noted for each of the j oints . 

RESULTS AND DISCUS S ION 

One hundred and e i ghteen j oints were acquired f rom Longburn Freezing 

Works . They we re classi fied into s ix lots : Shoulder - 1 0 ; e lbow - 56 ; 

knee - 1 1 ;  hip - 3 ;  s t i fle - 24 ; and hock - 14 . Tab l e  9 shows the 

visible and palpable abnormali t ies on external examina t ion . Abnormali t ies 

are grouped as either cons i s t ing of swelling and enlargement or with 

i rre gulari ties and exostos·es . 
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TABLE 1 l :DI STRIBUTION OF EXTERNAL VISIBLE AND PALPABLE ABNORMALITIES OF 1 1 8 JOINTS 

JOINTS APPARENTLY SWELLING & IRREGULARITIES % WITH 
NORMAL ENLARGEMENT & EXOSTOSES ABNORMALITIES 

SHOULDER 5 4 1 50 . 0  

ELBOW 1 1 54 98 . 2  

KNEE 1 4 6 90 . 9  

HIP 1 1 1 66 . 7  

STIFLE 2 2 20 9 1 . 7  

HOCK 2 2 1 0  85 . 7  

TOTAL 1 2  14  92  89 . 8  
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Tab le 1 2  shows the internal vis ible lesions o f  the j oints 

examined . Changes either involved the j oint capsule , synovial 

memb rane and fluid or the art icular surfaces and bone . 

Categories o f  abnormali t ies in both external and internal 

examinat ions were no t exclusive groupings . In both ins tances , a 

combination o f  abnormal ities , as cate gorise d ,  may be present in one 

j oint . A j oint that was markedly enlarged would not have been as 

closely palpated as one wi thout . In internal examinat ion , the changes 

in the j oint capsule , synovial memb rane and f lui d of one whi ch had 

ankylosis and /or ext ens ive exos tosis mi ght have b een only cursorily 

cons idered . In cas es whe re j oint s were found to mani fest changes 

in all or the maj ority o f  these s truc tures , the s t ruc ture with the 

great es t abnormality was recorded f or purposes of classificat ion . 

Two procedures we re employed as diagnos t i c  work-ups to e s t imate 

the s peci f icity o f  mea t  inspect ion diagnosis in arthritis . In e xte rnal 

examination , 89 . 9 % of the j oints we re found to have visib le and palpab le 

le s ions . On inte rn al e xamination , 90 . 7% were found to have abnormali ties . 

The failure to ob s e rve abnormalities and l es ions in the remainde r o f  the 

1 1 8  j oints examine d could b e  attributab l e  t o  at leas t three factors : 

( 1 ) Judgment in the trimming o f  arthritic j o int s .  I t  has been ob serve d 

that the cut- o f f  points o f  carcases tagged for arthritis were no t 

cons is tently marke d .  In some ins tan ce s , the t rimme r had t o  ask the 

inspector for the part of the limb to be cut . This mi gh t  also 

have affected the method emp loyed in this study where condemned 

limbs were classi fied according to the mos t  p roximal j oint p resen t . 
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TABLE 1 2 : D I STRIBUTION OF INTERNAL V I S I BLE LESIONS OF 1 1 8 JOINTS 

JOINTS APPARENTLY SWELLING & IRREGULARITIES % WITH 
NORMAL ENLARGEMENT & EXOSTOSES LES IONS 

SHOULDER 3 3 4 70 . 0  

ELBOW 1 6 49 98 . 2  

KNEE 2 7 2 8 1 . 8  

HIP 3 1 00 . 00 

STIFLE 2 1 2 1  9 1 . 7  

HOCK 3 1 1 0  7 8 . 6  

TOTAL 1 1  18  89 9 0 . 7  
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( 2 )  Inaccurate j udgment by the inspector . 

( 3) Fai lure by the author to detect any arthritic 

changes by gross  examinat ion .  

Bas ed on these  ob se rvations i t  i s  h i ghly p robab le that the re are 

less than 10 %  false positives from condemne d arthritic j oints . 

There fore , the speci ficity o f  arthritic j udgmen t in meat inspec tion 

is high .  

Experiences o f  the author during the conduct o f  this inve s t igation 

at the Lon gburn meat works and other visits at this wo rks an d at 

Fe i lding and Gi sborne meat works , indicate that gross. arth ri tis  is not likely 

to b e  missed during meat inspection .  On these visits , the author 

ob served the s t rict execut ion of inspect ion proce dures in no les s than 

20 , 00 0  carcases at the mut ton ch ain . E f fective supervi sion was obse rved 

at t hes e works and it ensures the de tection of the dise ase . From these 

obse rvat ions i t  is assumed that sens i t ivi ty is also high . 

There fore , on the bas is of gross morphological f indings found 

in the condemne d j oints and experiences at the works , the author 

cont ends that the re is a high ac curacy in the diagnos i s  of arthri t i s . 

Part B AN EVALUATION OF THE 19 78-79 MEAT DIVISION 

VITAL STATISTICS FROM MEAT WORKS 

The Mea t  Division Vital S tati s t ics are a comp i lat ion o f  the 

diseases and condemnat ion returns from local aba ttoirs and meat works . 

S tatistics o f  the routine ly recorded conditions h ave previous ly been 

us ed in epidemiological s tudi es . Such investiga tions have usual ly b e en 

c oncerned with. a particular disease comp lex where the inve s t i gator 

a t t empted t o  include the available data in field surveys (Kirton � al , 
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19 76 ; McGowan et al , 1 9 78) . 

Howeve r ,  there appears to b e  no at temp t to evaluate all  the data 

availab le . This part of the s t udy is conce rne d with the s tatis tical 

analys i s  o f  the raw data contained in a one-year summary s tatis tics 

tha t was s upp lied by the M . A . F .  in order to investigate p ossib le 

diseas e  trends . 

MATERIALS AND METHODS 

The M . D .  Vital S tatist ics for the year ending September 30 , 19 79 , 

was ob tained from the M . A . F .  The record file provided i s  a computer 

printout cove ring pe rcent p revalence and condemnations of  each of  

the diseases and defects from all meat works . Statistics  o f  each 

condi t ion are also re co rde d s ep arately for indivi dual me at exp ort 

s laugherhouses and for ab attoi rs . 

The statistics of each condit ion for each kind o f  s tock 

s laughtered are arranged by meat works . Year to date (YTD) -

and mon thly mean percent p revalence are arrayed hori zontally by 

K. R . numb� rs Meat Works are grouped into five re gions : Auckland , 

Has tings , Palmerston North , Ch ris t church and Dunedin . Dat a  are 

p resented to two decimal places .YTD mean percent prevalence p re cedes 

the monthly listing that s t arts o f f  with Octob e r .  A nat ional mean 

pe rcen t prevalence is p rovided at the bot tom o f  the p age . Fi gure 6 

shows the format of the M . E .  diseases and de fects rep ort . 

An assessmen t was made o f  the pe rcent prevalence of  c ertain 

diseases and defects f rom mea t  works . Selection o f  condit ions to 

be inves t i gated were based on the fol lowing criteria : 
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( 1 ) Condi t ions wi th a high prevalence and whi ch there fore 

could have the greates t economic importance , 

( 2) condit ions that are we ll-de f ined and can be eas ily 

and approp riately assoc iated with dis ease , and 

( 3) condi t ions presumed no t to be a f fe c ted by processing 

me thods at the works . 

To better app reciate the application o f  these criteri a ,  the lowes t  

an d highest values , and means of the pe rcen tage p revalence o f  diseases 

and de fe cts  in sheep , lambs and cat tle , we re determined from the data 

in the record file an d shown in Tab le 1 3 .  

The conditions selected for statist ical evaluat ion were as fol lows : 

arthritis , Cys t ice r cus ovis , caseous lymphadenitis and pleurisy in she ep 

and lambs , sarcocys ts in sheep , and actinoform lesions and pleurisy in 

cattle . These condi t ions are among those having the higher prevalence 

indi cated in the s tatist ics . Arthritis is one o f  the mos t  commonly 

s een patho logi cal conditions in lambs and sheep in the meat works and 

caus es consi derable economic loss because affected carcas es have to b e  

ei ther wholly o r  partly condemne d ( Ka fers tein e t  a1 , 1 9 72) . �. ovis and 

s arcocys ts are we ll-de fined disease conditions and also cause economic 

losses due to carcase trimming or condemna tions . McGowan � a1 ( 1 9 78 )  

used pleurisy statis tics in a s tudy o f  enzootic pne umonia-pleurisy 

complex in sheep and lambs . 

Some o f  the conditions we re no t se lected for thi s s tudy . Contamination , 

and wounds and b ruises are conditions a f fe c ted by p rocessing methods at the 

works (Pe tersen , 1 9 78 ;  Marshal! ,  1 9 7 7) . Emaciat ion , neop lasms , p yo genic 

les ions , s ep ticaemic-like les ions and � o the r cause s ' are not well- de f ine d 
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TABLE 1 3  MEAT WORKS 1 9 7 8- 1 9 7 9  VITAL STATISTICS : MEAN , MINIMUM AND 

MAXIMUM PERCENT PREVALENCE OF DISEASES AND DEFECTS* 

DI SEASES SHEEP LAMBS CATTLE 
AND 

MEAN 
MINIMUM 

MEAN 
MINIMUM 

MEAN 
DEFECTS and and 

MAXIMUM MAXIMUM 

ARTHRITI S 2 . 06 1 .  02-5 . 89 0 . 9 3 0 .  48-1 . 80 0 . 56 

CYSTICERCUS OVIS 4 . 45 0 . 8 1 - 7 .· 74  0 . 40 0 . 1 0-0 . 85 

CASEOUS LYMPHADENIT$�
30 0 . 7 3 - 1 7 . 23 0 . 4 3 0 . 1 2-0 . 89 

CONTAMINATION 1 5 . 07 6 . 30-2 4 . 7 8  1 0 . 1 6  5 . 20- 1 5 . 9 5 7 . 1 2 

EMACIATION 0 . 92 0 . 1 8 -2 . 5 6 0 . 0 1 0 . 0 1 -0 . 02 0 . 09 

FACIAL ECZEMA 0 . 02 0 . 00-0 . 1 1  0 . 0 1 0 . 00-0 . 04 0 . 1 1  

NEOPLASMS 0 . 8 1 0 . 35-2 . 1 5 0 . 0 1 0 . 00-0 . 0 2 0 . 1 0 

PLEURI SY 24 . 9 7 1 1 .  65-4 7 .  7 2  3 . 1 4 0 . 84-8 . 05 2 . 5 9 

PYOGENIC LES IONS 0 . 9 1  0 .  45- 1 . 86 0 . 1 5 0 . 09 -0 . 2 7 0 . 55 

SEPTICAEMIC-LIKE 
LES IONS 0 . 1 4 0 . 03-0 . 4 3 0 . 02 0 . 0 1 -0 . 04 0 . 06 

SARCOCYSTS 7 . 32 0 . 7 2 - 1 7 . 6 1 0 . 0 1 0 . 00-0 . 02 

TUBERCULOS I S  0 . 00 0 . 00 0 . 1 7  

WOUNDS & BRU I SES 2 .  72 0 . 7 5 -8 . 7 6 1 . 1 6 0 . 44-3 . 03 5 . 9 9 

ACTINOFORM LES IONS - 0 . 89 

CYSTICERCUS BOVIS 0 . 0 1 

XANTHESES 0 . 04 

OTHER CAUSES 4 . 1 0 1 . 0 3-7 . 32 0 . 9 4 0 . 23-2 . 8 1 2 . 1 5 

* Underlined condit ions for the correspond ing species were 
selected for stat i s t ical analysi s .  

MINIMUM 
and 

MAXIMUM 

0 .  20- 1 . 7 7 

1 . 1 1 - 1 6 . 1 0  

0 . 00-0 . 68 

0 . 00- 1 . 39 

0 . 0 1 - 1 . 50 

0 . 66- 1 0 . 2 6  

0 . 2 1 - 1 . 1 1  

0 . 0 1 -0 . 1 7 

0 . 00-1 . 9 8 

1 . 4 7-20 . 3 7 

0 . 0 7 - 1 . 88 

0 . 0 1 -0 . 05 

0 . 00-0 . 1 7  

0 . 4 3-5 . 1 9 
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dis ease condi tions . Fac ial e c zema , tube rculos is , Cys tice rcus bovis , 

pi gmentat ion, arthritis in cat t le , and sarcocys ts in lamb s , have a 

ve ry low prevalen ce . 

Di sease s tatistics of  pigs and bobby calves* were e xc luded f rom 

evaluation . Relat ively low numbers of p i gs are slaughtere d .  They are 

gene ral ly slaugh te red in lo cal abattoirs and in re cent years some works 

have phased out s laughter of this species (see  Tab le 8 , Chap ter I I ) . 

In the case of  bobby calves there were very few disease conditions 

found durin g meat inspect ion which is not s urp rising , cons idering 

that these are only a few days old when slaughtered . 

The YTD mean percent prevalence o f  each of the se le c ted condit ions 

we re set up for the app lication of s ingle c las s i ficat ion analys is 

of variance ( anova) as described by Sokal and Rohlf ( 19 6 9 ) . E xamp le 

9 shows the anova computations of  the prevalence s tati s t ics of 

arthri tis of sheep . YTD pe rcent prevalence of  the f ive re gions 

are arranged ve rtically in the uppe r hal f  of the table , each group 

consisting of the meat works in a region . The sum of  the s ta t is t ics 

in each re gion is in the next row under the horizontal line . The 

mean of aach re gion is  in the next row followed by the sum o f  the squared 

p revalence of the works under each region . The las t row shows the number 

of meat works in each re gion . The grand mean and the grand totals are 

shown in the lowe r righ t  column . The comput ational s teps are lis ted b elow 

the tab le .  

* a few days ol d calve s submit ted f o r  s laughter.  
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EXAMPLE 9 :ANALYSIS  OF VARIANCE COMPUTATIONS OF PERCENT PREVALENCE OF 

ARTHRITIS OF SHEEP (af t er Sokal and Rohlf , 1 9 6 9 )  

REGION 
AUCKLAND HASTINGS PALMERSTON NTH . CHRIS TCHURCH DUNEDINGRAND TOTAL 

UJ 1 .  82 3 . 00 2 . 02 1 .  3 3  1 . 09 ..!:G H 0 
::;: 1 .  70  3 . 7 8 1 .  90 3 . 50 1 .  76  .w 
C1l Ill 1 . 7 1  2 . 30 2 . 4 1  1 .  7 5  1 . 52 13 

4-4 
0 1 . 1 7 2 . 84 1 .  89 1 . 02 1 .  24 
Ill C) 
� 2 . 1 9 5 . 89 3 . 1 1  1 . 03 1 . 45 Ill .-! C1l :> 1 . 48 2 . 2 8 2 . 3 9 3 . 0 1 Ill H 

p.. 
2 . 1 3  2 . 6 7 1 . 68 

tN: 

1 .  86 

TOTAL 1 2 . 2  1 7 . 8 1 1 3 . 6 1 1 5 . 55 1 1 . 7 5 7 0 . 9 2 

MEAN 1 .  743  3 . 5 6 2  2 . 268 1 .  9 44 1 .  6 7 9  2 . 1 4 9 (GRAND MEAN) 

SUM OF 
SQUARES 2 2 . 0 1 9  7 1 . 3 36  3 1 . 94 1  3 5 . 483  22 . 1 1 9 1 82 . 89 8  

No . o f  7 5 6 8 7 3 3  
MEAT WORKS 

Computat ional S teps : 

1 .  Grand t otal = 70 . 9 2 

2 .  S um of all squared percent p revalence = 1 82 . 89 8  

3 .  S um of the squared regional totals , each d ivided by the number o f  works 
within regions 

( 1 2,2 )
2

+ 
( 1 7 . 8 1 )

2
+ 

( 1 3 . 6 1 )
2

+ 
( 1 5 . 55 )

2
+ 

( 1 1 . 7 5 )
2 

= 1 6 5 . 52 3  
7 5 6 8 7 

4 .  Correct ion term = Grand total squared/ total number of meat works 

( 70 . 9 2 )
2
= 1 5 2 . 4 1 4  

3 3  
5 .  S S  ( S um of squares)  total = Quantity 2 - Quant i ty 4 = 1 82 . 898 - 1 5 2 . 4 1 4  

6 .  S S  among regions = Quan t ity 3 - Quantity 4 = 1 6 5 . 523 - 1 52 . 4 1 4 ' = 1 3 . 1 0 9  

7 .  S S  wi thin regions = Quan t i ty 5 - Quant ity 6 = 30 . 4 84- 1 3 . 1 09 = 1 7 . 3 7 5  

30 . 4 84 . 
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To ob tain the mean squares (MS ) the sum o f  square s ( SS)  was 

divi ded by the corresponding degrees of free dom ( d f ) . Four df we re 

noted among regions , the re b eing five re gional group ings , and 2 8  df 

no ted within regions these being the sum of 6 ,  4 ,  5 ,  7 and 6 de grees 

of freedom in the f ive regions . The sum of squares rep resents the 

deviations of the re gional means from the grand mean . The mean squares 

is the mean variance of the p revalence of mea t  works . 

Variance ratio ( Fs ) of arthritis o f  sheep was ob tained by divi ding 

MS among regions, by MS wi thin regions . The re sultant ratio is compared 

to the F-distrib ution table ( Gome z and Gome z , 1 9 76 )  to de termine its  

p robab il i ty level . 

Similar computations were carri ed out for the stat ist ical analysis  

o f  the data of C . ovis , caseous lymphadeni tis , pleurisy , and sarcocysts  

of sheep , arthri tis , C . ovis , caseous lymphadenitis , and pleurisy o f  lamb s ,  

and act ino form les ions and pleurisy o f  cat t le . In the two diseases o f  

cattle the 2 8  df noted wi thin regions was ob tained f rom the s um o f  7 ,  5 ,  7 ,  

4 and 5 de grees o f  freedom in the f ive regions . Some o f  the meat works 

tha t slaughtered sheep and lamb s did not slaughter cattle and there were 

works that slaughtered cat t le which di d not slaughter sheep and lamb s . 

Computat ions for the s ta tist ical analys i s  o f  the data were performed 

on a small s tandard calculator wi th one memory . These computations were 

recorded and che cked using a programmab le calculator ,  TI Programmab le 59* . 

Thi s  handheld calculator is p rovided with modules and the one-way 

analaysis of variance could be performed using the program from the 

Applied Statist ics module . 

* manufactured by Texas Ins t rument s , Inc . , USA . 
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RESULTS 

Analysis of variance was applied to the reco rded statistics o f  

e leven di seases o f  sheep , lamb s and cattle . Of  the five diseases 

o f  sheep evaluated , four diseases : arthrit i s ,  caseous lymphadeni tis , 

p leurisy and sarcocys ts , showe d signi ficant (P � 0 . 0 1 ) re gional variations 

( Tab le 1 4 ) . In the case o f  Cys t icercus ovi s , a variance ratio of 2 . 3 1 

was ob taine d .  From the F-dis tribut ion table , such a value i s  expected 

in b e tween 5% and 10% of cases with ( 4/ 2 8 ) de grees o f  fre edom , that is , 

0 .  05  < p <. 0 .  10 . 

Arthritis and pleurisy o f  lamb s showed signi ficant (P< 0 . 0 1 )  regional 

variat ions ( Tab le 1 5 ) . The variance ratio of 2 . 69 ob tained in caseous 

lymphadeni tis compares with the Fs value 2 . 7 1 of the F-dis t ribution tab le 

at the 5% leve l .  No sign i fican t  regional variat ion was found in Cys t i ce rcus 

ovi s (P > 0 . 0 5 ) . 

S i gnifi cant re gional variations (P<O . O l )  we re found in actinoform 

lesions and p leurisy o f  cattle ( Tab le 16) . 

The means and their s tandard deviations o f  re gional pe rcent prevalence 

of the diseases evalua ted for sheep , lamb s and cat tle are shown in Tab les 

1 4 , 1 5  and 1 6 , respe c t ive ly . These  pe rcentages o f  p revalences are 

illus trated in a series o f  histogram b lo cks in Figure 7 .  

DISCUSS ION 

Percentage figures we re used in this analysis . The computed regional 

means were no t true means but we re the ave rage o f  the individual 

pe rcentages recorded from wo rks wi thin a re gion . Total kills o f  sheep 

in 24 works we re between 100 , 000 and 300 , 000 . S ix o f  the meat works 
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DISEASE 

ARTHRITIS 

CYSTICERCUS 

QYIS_ 

CASEOUS 
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REGIONAL MEANS AND THEIR STANDARD ERRORS OF PERCENT PREVALENCE 

OF ARTHRITI S , CYST ICERCUS OVI S , CASEOUS LYMPHADENITI S , PLEURI SY 

AND SARCOCYSTS OF SHEEP . 

AUCKLAND HASTINGS PALMERSTON NTH . CHRI STCHURCH DUNEDIN 

1 .  74 3 . 5 6 2 . 2 7  1 .  9 4  1 . 6 8 

±0 . 1 3 ±0 . 6 3 ±0 . 1 9 ±0 . 3 1 ±0 . 2 4 

4 . 3 9 5 . 5 3 5 . 33 4 . 4 9 3 . 42 

± 0 . 4 8 ±0 . 8 1 ±0 . 3 6 ±0 . 55 ±0 . 4 9 

1 . 09 2 . 2 3 2 . 49 1 0 . 1 7 6 . 9 3 

LYMPHADENITIS 
± 0 . 05 ±0 . 4 2 ± 0 . 56 ± 1 . 6B ± 1 . 70  

PLEURI SY 3 2 . 5 3  33 . 9 3 29 . 02 1 7 . 1 7 1 8 . 5 9 

± 3 . 4 6  ± 3 . 30 ± 1 . 5 2 ± 1 . 03 ± 1 . 22 

SARCOCYSTS 2 . 1 0  9 . 0 1 1 1 . 1 8 4 . 44 7 . 65 

±0 . 4 8 ± 1 . 06 ± 1 . 93  ± 0 . 85 ±2 . 0 2 

P-VALUE 

< 0 . 0 1 

> 0 . 0 5 

< 0 . 0 1 

< 0 . 0 1 

< 0 . 0 1 
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DISEASE 

ARTHRITIS 

CYSTICERCUS 

OVI S  

CAS EO US 
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REGIONAL MEANS AND THEIR STANDARD ERRORS OF PERCENT PREVALENCE 

OF ARTHRITI S , CYSTICERCUS QYl] ,  CASEOUS LYMPHADEN ITIS AND 

PLEURISY OF LAMBS . 

AUCKLAND HASTINGS PALMERSTON NTH . CHRISTCHURCH DUNEDIN P-VALUE 

0 . 7 8 1 . 2 7 

± 0 . 07 ±0 . 1 5 

0 . 4 6 0 . 5 7 

± 0 . 0 7  ±0 . 1 2 

0 . 28 0 . 50 

0 . 82 

±0 . 1 0 

0 . 54 

± 0 . 0 7 

0 . 4 6 

0 . 84 0 . 9 3 < 0 . 0 1  

±0 . 07 ±0 . 05 

0 . 34 0 . 3 1 � 0 . 05 

±0 . 0 7 ±0 . 05  

0 . 36 0 . 4 9 >0 . 05 

LYMPHADENITIS ±0 . 04 ±0 . 1 0 ± 0 . 07 ±0 . 04 ± 0 . 06 

PLEURISY 4 . 9 2 5 . 2 6 

±0 . 5 7 ±0 . 88 

3 . 3 7 

±0 . 44 

1 .  78 2 . 1 5 

±0 . 2 2 ± 0 . 2 4  
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s laughtere d less than 100 , 000 and three s laugh te re d  mor e  than 

300 , 000 . Thus , there was a large denominator pop ulation at each 

works and thes e pe rcentage calculations are likely to be a true 

indication o f  mean p revalences . 

Fi gure 4 shows the re gional dis trib ution of the 42 meat works 

in New Zealand . Three re gional groupings are es tab lished for the 

Nor th Island : Auckland , Has tings and Palmerston North ; and two for 

the South Island : Chris t church and Dunedin . An at temp t was made b e low 

to relate the information derived from the YTD prevalence s tati s t ics 

of each o f  the diseases analysed , to geographical prevalence . 

Ovine arthrit is 

The results of inve s tigations presented in the fi r s t  p art o f  

this chap ter indicated a high specificity o f  diagnosing arth ri t i s  

during routine inspection o f  sheep carcases . A similar te s t  app li ed 

t o  lambs mi ght have shown a lowe r speci fici ty than the 89 . 9  to 9 0 . 7% 

found in sheep be caus e lesions from condemned j oints of lambs 

mi ght have b een les s  obvious on gross examina tion . Howeve r , s imi lar 

p rocedures are carried out f or b o th and it is p resumed that the 

accuracy of diagnos is of arthritis of lamb s  is  approximately the 

s ame for sheep .  

Signifi can t re gional di f fe rences were ob taine d  for sheep and 

lambs . The Has tings re gion showed the h i ghes t regional means in 

b o th cases . The means o f  the other re gions vary only s l i gh t ly f rom 

each o ther al though in sheep , Palmers ton North showe d a h i gher 

prevalence than the o ther three regions . 



-86-

TABLE 16 REGIONAL MEANS AND THEIR STANDARD ERRORS OF PERCENT PREVALENCE 

OF ACTINOFORM LES IONS AND PLEURISY OF CATTLE 

DISEASE AUCKLAND HASTINGS PALMERSTON NTH . CHRISTCHURCH DUNEDIN P-VALUE 

ACT INOFORM 

LES IONS 

PLEURI SY 

0 . 8 1  

± 0 . 1 9  

2 . 2 6 

±0 . 2 3 

1 . 1 4 

±0 . 1 1  

4 . 7 5 

± 1 . 5 2 

1 .  32 

±0 . 1 1  

3 . 2 2 

±0 . 29 

0 . 4 7 

±0 . 08 

1 . 69 

±0 . 2 3 

0 . 5 3 

±0 . 1 3 

1 . 1 8 

± 0 . 1 9 

< 0 . 0 1 

< 0 . 0 1 
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FIGURE 7 : REGIONAL PERCENT PREVALENCE OF SOME DISEASES 

OF SHEEP , LAMB S AND CATTLE* 
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Comparisons o f  means between sheep and lambs in each re gion 

showe d that arthritis of sheep is about 2-3 t ime s more p revalent 

than that of lamb s . This is a reas onab le indi cation of increased 

prevalence due t o  exposure wi th age . 

A survey aime d  at assessing sheep farme rs ' opinion on the relat ive 

importance of a range of diseases was implemen ted by the M . A . F .  in 

the autumn and wint er of 19 7 5 . A pos tal ques tionnaire was forwarde d 

to app roximately 1600 sheep owners asking them to nominat e  each o f  1 7  

"disease" condit ions as "non-existant " ,  "present-no prob lem" , 

"mo derate prob lem" or " s erious prob lem" in their flocks . This was 

followed by having 600 of these farmers inte rviewed and the farmers 

were aske d to nominate in order o f  importance , the four mos t  serious 

diseases from the same lis t as they rece ive d in the pos t ( S impson , 19 76 ) . 

Re sults from that survey indicated tha t arthri tis is ranked third among 

the mos t  serious condi tions listed ( S imp son , 19 76 ; Anon , 19 75) . The 

p resent study appears to indicate that arthritis is particularly impo rtan t  

i n  t h e  lower part of the No rth Island . 

Cys t i ce rcus ovis 

Table 1 3  shows a mean prevalence of 4 . 45% in Cys t icercus ovi s in 

sheep and 0 . 40% in lambs . I t  may be assumed that inspect ion o f  C . ovis 

wi ll b e  reasonably p recise ( i . e .  repeatab le) as the cys t should b e  easy 

to dis tinguish from o ther diseases and defects . Howeve r ,  it is  p rob ab ly 

not very accurate as many deep-seated cys ts will b e  missed  (McNab and 

Robert son , 1 9 72) but it may b e  assumed that the same p roport ion will be 

missed by all inspectors . 

Taenia ovi.s ,  the adul t form o f  Cys t ice rcus ovis in the final hos t ,  

is concurrently under a con t rol p rogramme toge the r wi th Echino coc cus 
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granulosus ( the true hyda tid) and Taenia hydati gena ( the fa l s e hy datid) 

by the Na tional Hydatids Council . All three tapeworms occur in th e dog 

and as far as is known this animal is the only primary hos t in New 

Zealand ( Gemme l ,  196 1 ) . Taenia ovis was b rought under the de fini t ion 

of hyda tids as mentioned by Thomson ( 19 75 )  because of i ts ove r lapping 

"e cological niche" with the other two paras i tes ( Harri s ,  1 9 80) . 

The progress o f  the eradi cation campaign of Taenia ovi s could b e  

monitored through the prevalence levels of  Cys ti ce rcus ovis found a t  

the works . In thi s  s tudy , the insi gnifi can t re gional differences o f  

mean prevalences of  C .  ovis i n  both sheep and lambs from the analysis 

of  me at works s tatistics indi cate a uni form prevalence of T.  ovi s in 

dogs in the dif ferent re gions . Howeve r ,  analysis of indivi dual works 

might de tect  area di f ferences as is known to occur in E .  granulos us 

in dogs . 

Gaseous lymphadeni tis of  sheep and lambs 

Analysis of Mea t  Divis ion re cords ( Anon , 19 79) ob tained from five 

killing seasons cove ring 19 74 to 19 79 showe d an increas ing prevalence of  

caseous lymphadeni t i s  of sheep and lamb s . I t  was also indi cated that 

South Is land has had , tradi tionally , a higher p revalence of this disease 

than the Nor th Is land . Diffe rences in c limati c  condi t i ons , managerial 

app roach and mea t  inspe ction proce dures were c ited as p ossib le explanat ions 

to the dif ferent p revalence levels  in the two islands . 

Dayus ( 19 5 3) reported tha t  in Southland,  a province in the South 

Island , the maximum levels o f  s tock ing f requently occur and that pas t ures 

are extreme ly bare in winte r for upwards of  four month s . 

In this analysi s , a s i gnifican t  re gional difference was shown for 

caseous lymphadenitis of  sheep . The means of  the two South I s land re gions 
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are much higher than the means of the three North Is land re gi ons , 

Auckland being the lowes t  ( Tab le 14  and Figure 7 ) . The s tatis t i cal test  

used did  not  show s i gn i fi cant regional variation in  the case o f  lamb s . 

The highe r means o f  the S outh Is land regions indi cate the p resence 

of fa ctors in tha t Is land , possibly more adverse weather condi t ions and 

higher s tocking dens i t ies , that might ac count for the differences in 

disease prevalence of sheep . 

A comparison o f  the re gional means showe d that caseous lymphadeni ti s  

of sheep is 4-5 times mo re prevalent than tha t o f  lamb s  i n  the North I s land . 

In the South Is lan d ,  i t  i s  1 4  and 2 8  times mo re prevalent in sheep than 

lamb s in the Dune din and Chris tchurch re gions re spe c t ive ly .  

Ob servat ions b y  the autho r o f  meat inspection procedures at a few 

work s , indicate tha t  they are likely to have a high ac curacy of diagnosis  

of caseous lymphadenit i s . Ovine tub erculosi s ,  reported as  having a nil 

prevalence ( Tab le 1 3) ,  mi ght have presented a problem o f  d i f feren tial 

diagnos i s .  

Pleurisy of sheep , l�s and cattle 

S i gnificant re gional d i f ferences in pleurisy were estab lished for 

sheep , lambs and ca t t l e . These s i gnificant differences ar-e a t t r-ibuted 

to h i gher prevalences in the three North I s land re gions . Gene rally , the 

tren d in ca t t le i s  s imilar to tha t o f  s he ep and lambs . 

McGowan et  al 09 7 81 and Dysart ( 19 76 1  analysed Me.a t  Divis ion 

re cords of pleurisy of sheep and lambs f rom the 19 74-75 ki lling season 

and indica ted the sub s tant i al magnitude o f  dif ference in pleurisy of  

both sheep and la� s b e tween the North and S outh Is lands . No explanation 

was given for the higher prevalences in the North Is land . 



- 9 1 -

Fi gure 7 shows an ident ical t rend in the his togram representations 

of p revalences of pleurisy b e tween sheep and lamb s in the five re gions . 

The order o f  p revalence o f  p leurisy o f  sheep among regions is the same 

as tha t of lambs . 

Computing the ratios o f  the re gional p revalences o f  sheep ( Tab le 1 4 )  

to lamb s ( Tab l e  15)  gave resul ts o f  6 . 6 ,  6 . 5 ,  8 . 6 ,  9 . 7  and 8 . 7  f o r  

Auckland,  Has tings , Palmers ton North , Chri s tchurch and Dunedin , 

respec tive ly .  These fi gures quan t i fy the re lat ive risks o f  sheep and 

lamb s in the respe ctive regions . Ki rton et al ( 19 76 )  showed that l amb s 

may have s ub c lini cal les ions o f  pne umonia as early as 45 days o f  age 

and assumed that pleural adhe sions are sequelae t o  pneumonia .  McGowan 

� al ( 19 7 8) indi cated that the increas ing p revalence o f  en zoo tic 

pneumonia-pleurisy in the l amb populat ion may b e  a func t ion o f  incre asing 

expos ure wi th age . A hypothesis that could b e  advanced � frum the 

info rmation provi de d by the computed ratios i s  tha t at Chr is t church , 

a gre ater proportion o f  "younger" lambs are b rought to the works 

than at Auckland or Has tings , or that lambs from the Ch ris tchurch re gion 

acquire the disease at  a later s tage in life . 

S arcocys ts of sheep 

A s i gni ficant di f fe rence b e tween means of re gions was ob taine d 

in the analys is of p revalence o f  sarcocysts o f  sheep . The measure 

of prevalence records the mac ros copically vis ib le and detectab le 

cysts obse rved at meat inspe c tion . The re are three species o f  

S arcocys t is in sheep , two o f  whi ch give rise to macrocysts  detec t ab le 

a t  meat inspe ction ; the thi rd is  mic rocys tic  and dog-derived . The 

mac rocys t i c  species are b oth cat-derived (Collins e t  al , 19 79) . 

In the light o f  thes e  findings , i t  can b e  assume d  therefore that the 
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recorded prevalences reflect the leve ls o f  mac rocys t ic infe c tion of 

sheep b rought to the works wh i ch we re indicated to b e  much h i gher 

in P almers ton North and Has tings as compare d to Auckland , and s omewhe re 

in be tween in the two South Is land re gions ( Tab le 1 4  and Figure 7 ) . 

Re gi onal differences mi gh t have been due to d i f fe rences in inspection 

proce dures in these re gions . De tect ion of sarcocy s ts p re s ents some 

di f fi cult ies becaus e o f  its subj ective nature and i t  is l ikely that nearly 

100% o f  adult sheep are infected with ei the r macrocys t s  and/or mic rocys ts 

( G . H . Collins , pers . comm . ) .  Meat inspection i s  sub j ected to s crut iny on 

a regi onal basis  by the Re gional Meat Ve te rinarian . I t  would there fore 

no t be unexpec t ed to find di f fe rent standards not only b e twe en works 

but also between regions . 

Close examination of the re corded prevalences revealed that : 

( 1 ) The Auckland re gion has the lowes t  prevalence b e tween re gions . 

Wi thin Auck land, two works showing the highe r prevalences have catchment 

areas likely to be adj acent to those o f  the works f rom the o ther two 

re gions in the North Is land wi th higher means o f  prevalences . 

( 2 } The re is the same prevalence leve ls between works with the 

same catchmen t areas i . e .  Fe i lding ( 1 7 . 6 1 %) and Longb urn ( 16 . 8 8%) 

wi thin the Palmers ton North region . 

Although Auckland has a much lower mean prevalence than Palmers ton 

North or Hast ings , i t  i s  my opinion tfiat these could not be explaine d  

b y  inspect ion inaccuracy . The re gional mean p revalen ce s indicate that 

there mi ght be true geographi cal differences in the prevalence o f  

Sarcocys ti s  infec tion .  
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No s tudies have been made on the ge ographi cal dis tribution o f  

Sarcocys tis infec tion in New Zealand . This author sugges t tha t  an 

inve s t i gation o f  s ome works from re gions tha t showed di f ferent levels 

of prevalence be carried out to examine the re gional di f ferences 

es tab lished in this analysis . 

Ac tino form lesions 

Act ino form les ions include those associated wi th actinobaci l losis 

and actinomycosis . They are chroni c focal suppurative inflamma tory 

lesions us ually with primary foci in the tongue ( actinobacil los is) , 

and maxilla and mandib le ( actinomycosis) . 

According to Powell ( l9 79 ) predispos ing factors to these diseases 

include those condi tions that caus e ab ras ions to the mucosa tha t  oc cur 

in fee ding low quality s talky materi als as well as see d awns an d coarse 

hay . He cited Hungerford ( 19 70 )  as having reported that in New Zealand, 

actinobaci l los i s  is seen after the b urning o f  crops on peat country due 

to inge s t ion o f  gravel and ash caus ing ab rasi ons of the mucosa .  

In a s tudy of 16 cases of act inomycos i s  in a beef herd , B ruere 

( 19 5 5 ) , a t t ributed the re la tive ly high incidence of act inomycosis to 

the age s us cep tibility ( 3 - 4 years t ee th erup ting) , toge ther wi th 

the fac t tha t s teers graze d heavy swampy ground and frequent ly chewed 

barks and twi gs o f  trees . 

A s igni f i cant re gional di f fe rence of means was ob tained in the 

analysis  of p revalence of actinoform les ions . The levels of p revalences 

are h i gher in the three North I s land re gions than in the two South 

I s land re gions . Taking into a ccount the wo rk o f  Powe l l  ( 19 79 ) , this 

may be a t t ributed to different types of husbandry . Beca use of the 
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localisation o f  the les ions t o  the head , actinoform les ions are o f  

minor dire c t  consequence f o r  the Meat Indus try . 

Obvious ly anyone can perform s imilar analys es o f  abat toir data 

providing vi tal s tatistics are avai lab le . All analysis were performe d 

using a small pocket calcula tor with one memory . I t  was found that 

this task involved approxima tely one hours wo rk for each di sease 

condit ion . The results we re later checked us ing the p ro grammab le 

calculator , an exercise wh ich could be carried out in ab out five 

minutes for each condi tion .  This , coup le d with the fact that the 

minimum handling of data on a calculator les sens the p rob ab i l i ty o f  

human erro r ,  sugge s t s  tha t a p rogrammab le calculator i s  a good choice 

for th is kind o f  work .  

CONCLUSION 

"There is lit tle point in performing e le gant s tatis tical manipula tion 

upon heaps o f  figures i f  we do not know wha t  the ori ginal data 

represented" ( Blackmore and Harris , 1 9 7 9 ) . To be of any use vital 

s tatis t i cs should be reasonab ly accurate or they should be a t  lea s t  

pre cise ( i . e .  repeatab le) . 

To ass es s  the accuracy and/or precis ion o f  the vi t al s ta ti s t ics 

is  obvious ly a di f fi cult task b ut I believe the work de s cribed in 

the first  p art of this chap ter indicates a high de gree o f  accuracy 

of one of the condi tions pre s ent ly recorde d .  This would ' give s ome 

confi dence to s ome of the data routine ly generated by the Meat Division . 

In the second part of this chap ter an attempt was made to evaluate 

dis ease prevalences in di f feren t  geographical locations of the count ry . 
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Some o f  the findings tend to confirm previous s tudie s b ut it is also 

believed tha t  in at  least one of the conditions analyse d ( sarcocys t s )  

some h i the rto unseen geographical di s t rib ut ion of the disease was 

discovere d .  This indica tes that close sc rutiny and proper evaluation 

o f  availab le data may form a good bas is for further inve s ti gat ion . 
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GENERAL DISCUSS ION 

Three t echniques of handling data acq uire d from ab attoirs we re 

presented in thi s work . Firs tly , a card index sys t em was used to 

manually sort information from the " cance r  eye" survey . S econdly , 

through a sys tem of computer programs , two serological surveys we re 

analyse d .  Thi rdly , one-year vital s tatis tics from meat works were 

evaluated by conven tional me thods , the s o-called "pencil and pape r" 

me thod in whi ch s tatis tical analyses were also performe d wi th the aid 

o f  pocket c al culators . Each o f  the te chniques had inhe rent advant ages 

and dis advantages . 

The AZ64 printed card us ed in the manual sorting of data could 

contain 9 9  values rep resented by corresponding alphabetic letters and 

numbers cut alon g i t s  e dges . To analyse the data ob tained from the 

" cancer eye" survey , 9 3  values from the me as urements made of 784  cases 

of " cance r eye " we re put onto AZ6 4 printed cards . A card index sys tem 

is economi cal and could expe dite the acquisit ion of information from 

survey re turns . Thi s te chnique requires no sophisticated equipment . 

I t  is a, relat ively inexpens ive ( 6 cents per card) and e f fec tive me thod 

o f  ob taining information p rovided that the meas urements could be 

ac commo dated on the index card . The card file should b e  limi t e d  to less 

than 1 , 000 uni ts of analysis , or cases , and divi de d int o  s ub f iles of up 

to 100 cards each . Othe rwise , sorting o f  information would b e  a ve ry 

tedious p roces s .  

Through a sys t em of package p ro grams , two data f i les , e ach containing 

more than 1 , 200 cases and each of the c ases with more than 70 e s t ab li she d 

variables , we re analyse d  in the comput e r .  I ts use i s  facilitated by the 

availab i li ty of a program that is app li cab le to the type of data for 
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s tatis tical analysis . Set t ing up the basis o f  data rearrangemen t s  

is ne cess ary . Coding,  key-punch ing and copying data , and o ther re lated 

tasks in ente ring information to the comput er require careful p roofing 

to check ac curacy of data and in formation .  Precise sets  o f  ins t ruc tions 

to the computer mus t be prepared to p ro cess the data correc t ly .  However ,  

such analys i s  requires the availabi lity o f  expensive and large computer 

and all the related facilit ies such as input and output devices , key-punch 

machines an d card readers . The type o f  analysis performed would have been 

almos t impossible wi thout the aid of a computer . 

An evaluat ion was made o f  the condit ions routine ly recorded at the 

meat works . Data used in thi s evaluat ion are continually being gene rated 

from ab attoirs . A greater us e mus t b e  made o f  th i s  type of data . I t  

was simp le to perform statistical analys is b y  "pencil and paper" comb ine d 

with the us e o f  a calculator . Wi th furthe r manipula t ion o f  data and 

the app l i cat ion o f  compute r p rograms on the dat a base , s imi lar res ul ts 

could be ob taine d .  The only requi s i t e  for thi s  typ e o f  analys is i s  the 

provis ion of reliable  vi tal s tatis t i cs and personne l wi th some knowledge 

of the re levant biome trics- .  

I t  i s  be li eved that all t h e  techniques use d  in this cont rib ution 

can also be app lied in handling data that can be ob taine d  f rom disease 

surve illan ce activities in the Phi l ippines al though the s i tuation 

is di f f erent . 

Animal diseas e surveillance in the Phi lippines i s  th e t ask o f  the 

Re gulat ions and Control Divisi on o f  the Bureau of Animal Indust ry ( B . A . I . ) . 

Under that division i s  the Di sease Inte lligence and Epi demiology Secti on 

whi ch reco rds and compiles disease s i t uation reports s ubmitted f rom f ie l d  

o f f i c e s  o f  the Bureau . S uch reports contain the numb er o f  cases o f  
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diseases encountere d  among farm animals in which government ve terinary 

s ervices are rendered . 

To wi den th e s cope of disease surve i llance , organise d p oul t ry farms 

h ave been tapped as source of disease s i t uation reports . Comme rcial 

poul try rai sers employ prac ti s ing ve t e rinarians , eithe r working as 

full-t ime farm managers or as visi ting consultants , who are concerned 

with flock health , management and disease control act ivi ties and they 

could furnish the B . A . I .  information on di sease surve illance . This 

type of surve illan ce activity could b e  extended to pig farms and possib ly 

o the r livestock industries . 

Two sp eci fic ac tivi ties shoul d b e  given priority in con f ronting 

th e task of di sease survei llance 

(J )  e xp res sing disease si tuat ion rep orts as rates , and 

( )) e s tablishing o ther sources of data . 

Rate is  the exp ression o f  the frequency o f  disease occurrence in 

re lation to a uni t size o f  population . Ins tead of submit ting reports 

as numbers o f  cases , thes e data shoul d b e  calculated at the source as 

rates . I t  is imperative to estab lish the denominator p opulat ion so that 

disease frequencies can be expressed as inc idence and p revalence (B lackmore 

and Harris , 19 79 } . 

One s ource worthy o f  imme diate conside ration is  the ab attoir . This 

work showe d the use fulness o f  aba ttoir data . In the Phi lippines , data 

could be ob tained from s imilar es tab li shments . S everal operating policies 

es tab lished by two government agencies principally concerne d wi th live s to ck , 
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the National Meat Ins-p ect ion Commission (N . M . I . C . )  and the B . A . I . , 

could facilitate collecti on o f  data from the s laugh terhouse : 

( 1 ) The N . M .  r. C ,  t rains veterinarians and meat inspectors for 

the execut ion of meat inspection p rocedures at the s laugh ter

hous e .  

( 2 ) Seven s laugh t erhouses ( Vi tas , Pas ay , San Juan , Man dal uyong , 

Philippine Integrated Me a t  Co . ,  Food Te rminal Inc. and Marulas ) 

and a numb er o f  private meat p lant s  in Me t ropoli t an Mani la 

ope rate under the supe rvision o f  the N .M . I . C .  and during 

the period July - Decemb e r ,  1 9 79 , the Commission inspected 

an d passed as fit for human cons ump t ion 40 , 886 , 48 1 ki lograms 

and condemne d 1 74 , 70 8  ki lograms o f  mea t and mea t  p roduc ts 

( B . Carreon , pers . comm . ) .  

( 3) B . A . I .  pers onne l supe rvise regular shipment o f  animals f rom 

the island provinces to Me t ropoli tan Mani la . 

( 4 )  Animals b rought for s laugh te r  are accompanied by shipping/ 

transport permits issued from fie l d  o f fices o f  the B . A . I .  

Such permi t s  speci fy the owne r/shipper of animals and �he i r  

poin ts o f  ori gin . 

Fas cioliasis is  one o f  the diseases for which a s laughterhouse survey 

could be carried out . This disease is known to be endemic in s ome re gions 

of the country . For the pas t  few years , the B . A . I .  has ins ti t ut e d  dos ing 

of cattle and carab aos (water buffaloes)  to control the di sease in these 

re gions . At p resent the e f ficien cy of this control p rogram is  measure d 

only by es timating the re duction o f  mortali ties due to the di seas e .  I t s  

p revalence can b e  more . obj e ctively measured by the examination o f  live rs 

of cattle and carabaos b rough t to the s l augh terhouse f rom the live r  fluke 

control areas . 



-lOO-

Perusal o f  the gui de lines employe d in mea t  inspe ct ion proce dures 

(Anon , 1 9 7 7) shows that reports submi t ted reco rd the volume o f  

carcase s  and s peci fic  vis ceral organs that are condemne d .  Mea t  

inspe ctors are supposed to  indicate the causes o f  the se condemna tions . 

Of  the pos s ible causes of  condemna tions , 29  disease conditions have 

been lis ted and coded (Anon , 1 9 7 7 ) . 

To be us e ful for disease surve illance a modi ficat ion o f  the format 

o f  re cording is nece s s ary , and ini t ially , i t  will prob ably b e  ne cess ary 

to inte grate the ob j ectives of the two agencies , the B . A . I . and the 

N . M. I . C .  The B . A . I .  should make us e o f  the re cording sys tem used by 

N . M . I . C . ins pe ctors . An understanding mus t b e  reache d to  enab le the 

reco rding of numbers o f  dise ase condit ions found during meat inspe c t ion 

from whi ch a data base can be es tab lished to dete rmine the p revalence 

of disease condi t ions o f  animals b rough t  to the s laugh terhouse .  

I t  is in these areas where the author hopes to apply the technique s  

learned from handling ab attoir da t a .  A card index sys tem would be use ful 

for a s laugh te rhouse survey o f  fas cioliasis . The au tho r mos t  certainly 

hopes to  improve the conventional metho d of da ta handling using "penc i l  

and p aper" and a calculator , on dis ease s tatis tics from s urveillance 
yu,e; veJ 

repo rts / by the Disease Intelligen ce and Epidemiology Secti on o f  the B . A . I .  

I t  i s  also hope d t o  es tab lish dis ease prevalen ce data from some s l augh te r-

hous es in Me tropo li tan Manila by e ncouraging cooperat ion b e tween the B . A . I .  

and the N . M . I . C .  

I t  is hoped that the success o f  these ini tial proj e c ts wi ll p rovi de 

the s t imulus for more extens·ive work in the future and the provis ion o f  

computer faci l i t ies b y  the �nis t ry o f  Agriculture o f  the Phi lippines .  

Thi s  is no t an unrealis t i c  aim as such facili ties are alre ady availab le 

within the Minis t ry .  
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APPENDIX I : A SAMPLE 
RETURN OF "CANCER EYE" 
SURVEY 

Subwi '..; ter 1 ::;  Case Ref .  No . :  

Da tc� E;;:a_;u.ined. : r-·1J; (J----� ' 
L---· -·- ·--

n ... ,ad•  / .. .,/ &-v-tl;--v-f./ ,i;.,l. f:... - ... ·• • •  " . . . ..  " . .. .. . .  ,1( • • • • • •  4 . . .. . . . 

I 
Sex : 

Not 
Y8 s No :Det8rmi.ne d 

- 10 8-

vlvrks :N 0 . : [ _
_ 
= __ ?_'-__ _. 

M I<' Castrate 

D CL2J D 
r J D [ ] Age by tee th: [ �Tcl 

-r-· . .  
' I ,(j I ,_,e I ·t�-Ovt./L;-

,� . . .. . . � • •  " .. � .. . . . . . . .. .  � . . .. . . . . . . . . .  " • • • • • • • • • • • • • •  0 • • •  S' • ., ... r- . . ..  . 

Nu::,-;.be:r· _i.n line : [�L� l Ref . Nos . of othe.m in line affe c ted : [ :: � J 
Yes Uo 

�fE:l'C alJ. the a.'limals in the l:ix,_e of the s ane breed? m D 
Lef t  

�

�-���tJ Bo th 
Eye affe c ted. ; D r-v u (If both affe c ted, cor:plete hro forms using 

same Ref . No . but -v;i th A and B pref:Lx . )  

(a) Dis c:Te te sing18 lesion L� 
< 1  c� . 1 - 2 cm 2-5 cm > 5  cm. 

Size ! [= ] L j L_] f J 
Hic te.tiro� 'J;_:Jper LoNer 

membrane l i d  l i d  Scl era 
Sit e ;  [' l [-=_-] D r-1 

(b) Eviclence of local in.fil tra ti cn : ITJ 
Size ! 

.1::2 cm . 5-1 0 ,�m . 1 C-20 cm. > 20 cm . L_] cv-J r · � 1 c . .. _] 
Nic tB. ting Upper Lov1e!' 

membrana Lid l:i. d Sclera 

Susp e c t  prirr.ary si te ( if p oss ible ) � [ t/J D CJ I 1 

Tissues involved :  

Nic tating Upper Lo"·e r 
membrane lid lid 

O D D 
Scl e ra 

I. I 
L---1 

Peri orbital 

ti.s s":lt-) 

L_] 



I ' 

........ )' . 
- 109-

Yes 
Dis.g.cc::: �- � '  of prima..�:y c o!1firme d. his tol ogically: QZJ / 

of rne t.as tasis 0Crtfi.rrnsd. his tol agic��lly: D l l'! o] IFL;;;:;.ab.::..•:.....:;;R�e:...f.:..• ...:.N:..:o�.J 
Yes N o 

{ a) at ante-IDort8m :i.nspec ti or ? Cl [�ZJ 
Y<: 8 / No r--7...,., D a.t p os t-�rt.ortem insy.) e c {i oil? L' 1�/ j J _ ;__ L--

(b)  

• • • • • • • • • • • • • • 0 • ' • • • • • •  "ic�./. -(. .. -. c-;-;-;;--;-;-• . • •  -t.�:'f: . . . . . ' 

. . . . . . . . . . . . . . . . . . . . . . . .  :. . . . .  ·I�'�"�·£ . . . . . . . . . . . . . . . . . 

I 
• • • • o • • ·, .., • • • • • '* • • " • # • • • tt • • ,. • • • • • • • :J • • • ., • • ,. • • • • • • • • • • • • • • • • • • • • • • • • ot • • • • • • t • • • • • • • • •  

n / -./ V r> A--- (. /1, . . t'Y', / ' 'v !- . "'· " 

Signature : . . . . .  f./d . . . . . . . . . . . . 



Appendix I I  

Variab le 

BREED 

SEX 

PIGMENTED EYELIDS 

AGE 

EYE AFFECTED 

NUMBER OF CASE S  IN 
THE LINE 

- l lO-

CARD INDEX SYSTEH CODE 

Symbol 

A 

B 

c 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

Me 

N 

0 

p 

Q 

R 

s 

T 

u 

V 

w 

X 

y 

z 

A 

E 

I 

0 

u 

1 

2 

3 

4 

5 

6 

Descript ion 

Hereford 

Hereford cross 

Fries ian and Fries ian cross 

Other breeds 

Not indicated 

Male 

Female 

Cas trate 

Not indi cated 

Yes 

No 

Not determined 

Not ind icated 

Pigmented right 

< 3 years old 

3 - 4 years old 

5 - 6 years old 

7 - 8 years old 

9 - 1 0  years o ld 

> 1 0  years old 

Full mouthed 

Adult 

Mature 

> 3 years old 

Aged 

Old 

Not indicated 

eyelid only 

Single eye , left  

S ingle eye , r ight 

Both eyes , left  lesion described 

Both eyes , r ight les ion described 

Not indicated 

One case 

Two cases 

Three cases 

Four cases 

Five cases 

S ix cases 



- 1 1 1-

7 

8 

9 

1 0  

EXTENT OF PRIMARY LES ION 
1 1  

20 

28 

1 8  

SIZE O F  DISCRETE LES ION 1 2  

1 3  

1 4  

15  

16  

SITE OF DISCRETE LES ION 2 1  

22 

2 3  

24 

2 5  

2 6  

SIZE O F  LOCAL 
INFILTRATION 29 

30 

3 1  

32 

3 3  

SUSPECTED PRIMARY S ITE 
OF LOCAL INFILTRAT ION 34 

35 

36 

37 

38 

39 

TISSUES INVOLVED IN 
LOCAL INFILTRATION 40 

4 1  

4 2  

4 3  

44 

45 

GROSS S ECONDARY 
INFECTION IN LOCAL 4 7  
INFILTRATION 

48 

49 

seven cases 

eight cases 

not indicated 

more than e ight cases 

single d is crete lesion 

Two or more discrete les ions 

Local infiltrat ion 

Ablated eye 

< 1 cm 

1 - 2 cm 

2 - 5 cm 

> 5  cm 

not indicated 

Nic t i tat ing membrane 

Upper lid 

Lower lid 

Sc lera 

Cornea 

No t indicated 

1 - 5 cm 

5 - 1 0  cm 

10-20cm 

> 20 cm 

Not indicated 

Nic t itat ing membrane 

Upper lid 

Lower lid 

Se lera 

Cornea 

Not indicated 

Nictitating Membrane 

Uppe r  lid 

Lower lid 

S clera 

Periorbital t issue 

Not indicated 

Yes 

No 

Not indicated 



METASTAS I S  OF PAROTID 
LYMPH NODE 50 

5 1  

5 2  

METASTASI S  ELSEWHERE 5 3  

DISPOSITION O F  PRIMARY 
LES ION 

DISPOS ITION OF METASTATIC 

54 

55 

56 

57 

LESION 58 

CONDEMNAT ION OF 
CARCASE 

59 

60 

6 1  

62 

63 

- 1 1 2-

Yes 

No 

No t indicated 

Yes 

No 

No t indi cated 

Sent to laboratory 

Sent to laboratory and confirmed his tologically 

Sent to laboratory 

Sent to laboratory and confirmed histologi cally 

Condemned at ante-mortem 

Condemned at post-mortem 

Not condemned 

Condemned due to other c auses . 
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APPENDIX I l l  

CODEBOOK : SEROLOGICAL SURVEY OF MEAT INSPECTORS 

Column Variable Name 

1 - 2 WORKEMP 

3 - 6 LABREF 

7 - 8 AGE 

9 SEX 

1 0  RACE 

1 1  IMIGRANZ 

1 2  DURIMIG 

1 4- 1 5  NYRINS 

1 6  . I GRADE 

1 7  WO CONS 

Variab le descript ion and code 

Works of  Employment 
1 .  No t c lassified 
2 .  Borthwicks , Feilding 
3 .  Longburn 
4 .  Imlay , Wanganui 
5 .  Wanganui Abat toir 
6 .  Patea 
7 .  Hawera , (Walkers)  
8 .  Eltham , Huttons Meat Co . 
9 .  Borthwicks , Waitara 
1 0 . Geat Meat , Petone 
1 1 . Wellington Abattoir 
1 2 . Borthwicks ,Masterton 
1 3 . Horo t iu , Hamilton 
1 4 . Gisborne 
1 5 . Gisborne Abattoir  
1 6 . Te Puke ( Rangiuru) 
1 7 .Wairoa , Swif t s  
1 8 . Tomoana , Hastings 
1 9 . Whakatu 
2 0 . Pac ific Meats 
2 1 . Feilding Abattoir 
2 2 . Hellaby , Short land 
2 3 . Westf ield , Auckland 
24 . AFFCo , Southdown 
2 5 . Auckland Abat to ir 
26 . Hellaby , Auckland 

2 7 . Whangarei Abat toir 
28 . AFFCo ,Mo erewa 
29 . Hellaby , Franklin 
30 . Picton 
3 1 . Blenhe im Abat toir 
32 . Nelson 
3 3 . CFM , Belfast 
34 . CFM , Canterbury 
35 . Kaiapo i  
36 .N . Z . Ref . Co . , Islington 
3 7 . Christ church Abattoir 
38 . CFM , Fairton 
39 , Burns ide , Dunedin 
40 . Dunedin Abat toir 
4 1 .Mataura , Gore 
42 . Alliance Freezing Co . 
43 . Cambrid ge 
44 . Makarewa-Invercargi l l  Works 
45 . 0cean Beach Freez ing Co . Inv ' l l . 
4 6 . Balclutha 
4 7 . Pukeuri , Oamaru 
48 . CFM , Pareora 
49 . Smithf ield , Timaru 
50 . Hokit ika Abat toir 
5 1 . Ashburton Abat toir 

Lab . Reference Numbers - Exact value 

Age 1 5-65 9 9 . Miss ing value 

S ex 1 .  male 2 .  f emale 9 .  mis s ing value 

Race . 1 .  European 2 .  Maor i  3 .  Islander 
4 .  Others 9 .  Mis sing value 

Immigrant to New Zealand 
3 .  
4 .  
9 .  

1 .  No 2 .  From Europe 
From Is lands 
From elsewhere 
Mis sing value 

Durat ion of immigration to New Zealand 
1 - 20 Exact value in years 
2 1 .  > 20 yr s .  
00 - non immigrant 
99 - miss ing value 

Number of years working as Inspector - Exact value 

Present s tatus as meat inspector 
1 .  Assistan t  meat Inspector 2 .  Meat Inspec tor 
3 .  Sr . Meat Insp ec tor &Tutor 4 .  Supervising Meat Inspector 
5 .  Veterinarian 6 .  Others 

Contact with sheep at works 
1 .  Presen t ly in contact and up to 2 years ago 
2 .  2-5 years ago 3 .  5 - 7 years ago 
4 .  7 - 1 0  years ago 5 .  > 10 years ago 
9 .  Miss ing value 0 .  No contact 



1 8  WOCONC 

1 9  WOCONL 

20 WOCONP 

2 1  WOCONG 

22-23 DUWOCONS 

24-25 DUWOCONC 

26-2 7 DUWOCONL 

28-2 9 DUWOCONP 

30- 3 1  DUWOCONG 

32 OUCONAGS 

3 3  OUCONAGD 

34 OUCONAGB 

35 OUCONAGP 

36 OUCONAGG 

3 7  OUCONS 

38 OUCOND 

3 9  OUCONB 

40 OUCONP 

4 1  OUCONG 

42 OUCONDC 

4 3  OUCONHP 

4 4  OUCONHD 

45 OUCONHPI 

46-47 SUFLEP 

- 1 1 4-

Contact with cat tle at works 
1 - 5 ,  9 , 0 as above 

Contact with calves at works 
1 - 5 , 9 , 0  as above 

Contac t with pigs at works 
1 - 5 , 9 , 0 as above 

Contact with goats  at works 
1 - 5 , 9 , 0  as above 

Durat ion of cont inuous contac t with sheep at works . Exac t  value 
9 9 . Missing value 

Durat ion of cont inuous cont act with cattle at works . As above 

Durat ion of continuous contact with calves at works . As above 

Durat ion of continuous contac t with pigs at works . As above 

Duration of cont inuous contact with goats at works . As above 

Previous contact with sheep outside works 
1 .  with previous contact up to 2 years ago 
2 .  2-5 years ago 3 .  5-7 years ago 
4 .  7 - 1 0  years ago 5 .  > 10 years ago 
9 .  Mis s ing value 0 .  No contact 

Previous contact with dairy dat t le outside works 
1 -5 , 9 , 0  as above 

Previous contact with b eef cat t le outside works 
1-5 , 9 , 0 as above 

Previous contact with p igs out s ide works 
1 -5 , 9 , 0 as above 

Previous contact with goats outside works 
1 -5 , 9 , 0  as above 

Present contact with sheep outs ide works . 
1 .  Yes 2 .  No 

Present contact with dairy cat tle outside works . 
1 .  Yes 2 .  No 

Present contact with beef cat t le outside works . 
1 .  Yes 2 .  No 

Present contact with p igs out side works . 
1 .  Yes 2 .  No 

Present contact with goat s  out side works . 
1 .  Yes 2 .  No 

Contact with Dog and Cat 
1 .  Yes 2 .  No 

Hunting pos sum 1 .  Yes 2 .  No 

Hunt ing deer 1 .  Yes 2 .  No 

Hunt ing pig 1 .  Yes 2 .  No 

Previous Clinical Lep tospirosis 
1 - 15 No o f  years p revious infected . Exa c t  value 

1 6  .> 1 5  years previously infected 
77 Yes but No . of years no t indicated 
66 Yes but not medically confirmed 
88 No 
9 9  Miss ing value 



48-4 9 SUFBRU 

5 0-5 1 SUFTOX 

5 2- 5 3  SUFORF 

54  LEPHAR 

5 5  LEPPOM 

5 6  LEPCOP 

5 7  LEPTAR 

5 8  LEPBAL 

5 9  BRUSAT 

60 BRUCFT 

6 1  BRUAHG 

62 TOXTEST 

63-64 MBLED 

65-66 YBLED 

67-68 MRBLED 

69-70 YRBLED 

7 1  RLEPHAR 

7 2  RLEPPOM 

7 3  RLEPCOP 

7 4  RLEPTAR 

7 5  RLEPBAL 

- 1 1 5-

Previous c linical brucellos i s . As above . 5 5  self inj ected 

Previous clinical toxoplasmo s is . As above 

Previous clinical orf . As above 

Hardj o test resul t s  
0 .  no test  1 .  negative 
2 .  + 1 : 24 3 .  + 1 : 48 
4 .  + 1 : 9 6 5 .  + 1 : 1 92  
6 .  + 1 : 384 7 .  + 1 :  7 384 
9 .  Miss ing value 

Pomona test result s ,  1 - 7 , 9 , 0 as above 

Copenhagali test resul t s , 1 - 7 , 9 , 0  as above 

Tarassovi test resul t s , 1 - 7 , 9 , 0 as above 

Bal lum test result s ,  1 - 7 , 9 , 0  as above 

Blanks 

Blanks 

Blanks 

Toxop lasmosis test resul t s  
0 .  not tested . 1 .  Negat ive . 2 Pos itive 

Month bled . 1 - 1 2  corresponding to month 

Year b led . 7 8 , 7 9  corresponding to year 

Month rebled . 1 - 1 2  correspond ing to month 

Year reb led . 7 8- 7 9 ,  corre sponding to year 

Hardj o ret est result s .  1 - 7 , 9 , 0  as LEPHAR 

Pomona retest resul t s . 1 - 7 , 9 , 0  as LEPPOM 

Copenhageni retest resul t s .  1 - 7 , 9 , 0 as LEPCOP 

Taras sovi retest resul t s . 1 - 7 , 9 , 0 as LEPTAR 

Ballum retest results . 1 - 7 , 9 , 0 as LEPBAL 
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APPENDIX IV 

CODEBOOK S EROLOGICAL SURVEY OF MEAT WORKERS 

Column 

2 

3-6 

7-8 

9 

1 0  

Variable Name 

WORKEMP 

LABREF 

AGE 

SEX 

RACE 

1 1 .  IMIGRANZ 

1 2- 1 3  DURIMIG 

1 4- 1 6  NYRMEAT 

1 7- 1 8  MWGRADE 

1 9  SLASHE 

20 SLACAT 

2 1  SLACAL 

22 SLAPIG 
23 SLAGOAT 

Var iable Descrip t ion and Code 

Works of Employment 
1 .  Tomoana 
3 .  Wes t f ield 
5 .  Frankl in 

Laboratory reference numbers 

Age exac t value 

Sex 1 .  Male 

Race : 
1 .  European 
3 .  I s lander 
5 .  Maori-Islander 
7 .  Others 

Immigrant to New Zealand 
0. No t an immigrant 
2 .  From Is lands 

2 .  Moerewa 
4 .  Hellaby ,Auckland 
6 .  Southdown 

Exact value 

9 9 . Miss ing value (MV) 
2 .  Female 

2 .  Maori 
4 .  European-Maor i  
6 .  European-Maori-Islander 
9 .  M . V .  

1 .  From Europe 
3 .  From elsewhere 

Durat ion of Immigrat ion to New Zealand : 
1-20 Exact value in years 
2 1 . > 20 years 

Number of years as meat worker 
Exact value , one decimal place 

Present status as meat worker : 
1 .  L ive animal worker (yardman , s tockman , s t ock truck driver) 
2 .  S laughterboard worker ( chain foreman , chain worker , beef 

butcher , mut t on but cher , pig butcher , labourer , previous ly 
a meat inspector) . 

3 .  Chi ller/Freezer/ Chamber hand (worker and f oreman) 
4 .  Carcase Processor (boner , grader , trimmer , carton worker , 

cannery / cut t ing room worker , quality control worker) 
5 .  Viscera Processor ( small goods -,  guthouse- , of fal- , 

pet food worker and foreman , casing worker )  
6 .  Shop but cher 
7 .  Fellmongery and hide worker 
8 .  Rendering department worker 
9 .  Maintenance worker ( f it ter , p lumber , elec trtcian , 

carpenter , engineer )  
1 0 .  Lab . s taff and management 
1 1 .  None or little animal contact ( cant een worker , s taff  

c leaner , driver , contrac tor , retired emp loyees , s toreman , 
out of j ob ) . 

1 2 .  Unc lassified worker 
1 3 .  General worker (doing s everal j obs at a t ime ) 
99 . Missing value 

Sheep s laughterboard worker : 
0 .  not  a s laughterboard worker 
1 .  s laughterboard worker not in contac t with this species 
2 .  slaughterboard worker in contact with this species . 

Cat t l e  slaught erboard worker . 0 , 1 , 2 as above 

Calves slaughterboard worker . 0 , 1 , 2 as above 

Pig s laughterboard worker . 0 , 1 , 2 as above 
Goat slaughterboard worker . 0 , 1 , 2  as above 



24- 2 6  

2 7-28 

29 

30 

3 1  

32 

33 

34-36 

3 7-38 

39  

40  

41  

42 

43 

44-46 

4 7  

4 8  

4 9  

s o  

5 1  

5 2  

5 3  

5 4  

5 5  

JOBDUR 

PMGRADE 

PSLASHE 

PSLACAT 

PSLACAL 

PSLAP IG 

PSLAGOAT 

PJOBDUR 

SEPGRAD 

SESLSHE 

SESLCAT 

SELSCAL 

SESLP IG 

SELSGOAT 

SEPJOBDU 

WO CONS 

WOCONC 

WOCONL 

WOCONP 

WOCONG 

SASSOC 

CASSOC 

PAS SOC 

OUCONS 

5 6  OUCOND 

5 7  OUCONB 

5 8  OUCONP 
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Durat ion at present j ob .  Exac t value , one dec imal place 
999 mis s ing value 

Previous s tatus as meat worker : 1 - 3 as MWGRADE 
0 .  no t app licable 

Previous sheep s laughterboard worker 
0 , 1 , 2 as SLASHE 

Previous cat t le s laughterboard worker . 0 , 1 , 2  as above 

Previous calves s laughterboard worker . 0 , 1 , 2  as above 

Previous pig s laughterboard worker . 0 , 1 , 2 as above 

Previous goat slaught erboard worker . 0 , 1 , 2  as above 

Durat ion of previous j ob ;  exact value , l decimal place 
999 . mis sing value 

Second previous s tatus as meat worker 
0 , 1 - 1 3  as PMGRADE 

Second previous j ob as sheep s laughter 
0 , 1 , 2 as PSLASHE 

Second previous j ob as cat tle slaughterboard 
0 , 1 , 2 as above 

Second previous j ob as calves s laughterboard 
0 , 1 , 2 as above 

worker 

worker 

Second previous j ob as pig slaughterboard worker 
0 , 1 , 2  as above 

Second previous j ob as goat slaughterboard worker 
0 , 1 , 2  as above 

Durat ion of second previous status as meat worker 
Exac t  value , 1 decimal place 
9 9 9 . mis sing value 

Contact with sheep at works 
0 .  no contact 1 .  in contact 

Contact with cat t le a t  works 0 , 1  as above 

Contact with calves a t  works . 0 , 1 as above 

Contact with p igs at works . 0 , 1  as above 

Contact with goat s  at works . 0 , 1  as above 

Previous sheep-associated occupat ion 
0 .  none 1 . ...:::. 2 years ago 
2 .  2 -5 years ago 3 .  5-7 years ago 
4 .  8- 1 0  years ago 5 .  7 1 0  years ago 
6 .  Yes , t ime interval no t determined 
9 .  missing value 

Previous cat t le-associated occ upat ion . 0 , 1 -6 , 9  as above 

Previous p ig-as sociated occupat ion . 0 , 1 -6 , 9  as above 

Present contac t  with sheep outs ide works 
0 .  No 1 .  yes 9 .  mis s ing value 

Present contact with dairy cat t le outside works 
0 , 1 , 9 as above 

Present contact wi th beef catt le outside works 
0 , 1 , 9  as above 

Present contact wi th pigs out s ide works 
0 , 1 , 9 as above 



59  

60 

6 1  

62 

63  

OUCONG 

DC CON 

POCON 

DE CON 

PI CON 

64-65 SUFLEP 

66-67 SUFBRU 

68-69 SUFTOX 

70- 7 1  SUFORF 

7 2  

7 3  

7 4  

7 5  

7 6  

7 7  

7 8  

7 9  

8 0  

LEPHAR 

LEPPOM 

LEPCOP 

LEPTAR 

LEPBAL 

BRUSAT 

BRUCFT 

BRUAHG 

TOXTEST 
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Present contact with goats outs ide works 
0 , 1 , 9 as above 

Contact with dog and cat . 0 , 1 , 9 as above 

Contact with pos sum .  0 , 1 , 9 as above 

Contact with deer . 0 , 1 , 9  as above 

Contact with wild p ig .  0 , 1 , 9  as above 

Previous clinical lep t o spirosis 
0. no his tory 
1 - 1 5  Exact value . number of years previous ly af fected 
1 6 .  > 1 5  years previously a f fe c t ed 
1 7 .  Yes , number o f  years not indicated 
1 8 .  Yes , but no t medically confirmed 
9 9 . missing value 

Previous clinical brucello sis 0 , 1 - 1 8 , 99 as above 

Previous clinical toxop lasmosis 0 , 1 - 1 8 , 9 9 as above 

Previous c linical orf . 0 , 1 - 1 8 , 9 9 as above 

Hardj o test results 
0. no test 
2 .  Seropositive 1 : 2 4  
4 .  S eropositive 1 : 9 6 
6 .  Seropositive 1 : 384 

1 .  negat ive 
3 .  Seropositive 1 : 4 8  
5 .  Seropositive 1 : 1 92 
7 .  Seropos i t ive � 1 : 384 

Pomona test result s .  0 , 1 - 7  as above 

Cop enhageni test  results . 0 , 1-7  as above 

Tarassovi test  resul t s . 0 , 1 - 7  as above 

Ballum test result s , 0 , 1 - 7  as above 

Blanks 

Blanks 

Blanks 

Toxop lasmosis test  results 
0.  no test . 1 .  negat ive 2 .  posit ive . 
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APPENDIX V 

THE PUBLI C HE;\LTH S H ::I\ T.FICt.��c:� ur: Li7PTOSP T IW S l S  FOR THE P.!F:AT INDlJSTr�� 

INTl�ODt: CTI ON 

D . K. B l a cbnore 
Department cf Ve t e r i n ary P a tho logy and Pub l ic Hea l th 

MH s sey Un ivers ity 
Palmers t c r. Nor th 

New Zea land . 

The genus lep t -:.l s p i r a  c <Jn s i s t .s of on ly tw·o sp e c ie s . L .  inter>i.'ogans , 
t h e  pa d1og�nic s p e c i e s , i s  suhdivJ.d ed in t o more t han 1 5 0  s t ra in s  n r  
serova;� s  l·lhile L . biflexo. con s i s t s  o f  a v a r i e t y  o f  non pa t h ogeni c sap r o p hy t i c  

St�LO""JClrS . 

AJ. though 1 .:-. p t o s p i r e s  canno t b e  cons idered t ru e  psych:c o t ophs , mo s t 
s � r ov a r s  of ;_ . .  1:r: te:-:-·2··ogorw havt: (lp t inw l growth in m: t-r•o a t t emo era t u r e s  

b ] "l00 ' , • �- · . ' 0 . 
• 

' 
e _ow J C a nL � . o�; �exa w 1. l L  g�ow at 1 3  C .  Lep t o s p 1res are a l s o  c apaule 

of s nrviv i �_� g  for p e r i o d s  o f  s evl�ral \,·eeks at c h i l l iag and f r e e z ing 
t emperatuY F;: s  ('.i'nrner , 1. 9 -i l, ) . 

Al thou�h lep tcsp i r e s are n o t  a s s o c i a t ed w i t h  meat sp o i lage , and on ly 

rar e l y  wi th food tra nsrel t t cd d i s e a s e s  (Hergt , 1 9 7 l ) , they c an c r e a t e  an 
occupa t ional l �au •. r .:l  t<)r c: e r t a in gr oup s  o f  wo rke rs :Ln the mea t p r o c e s s i:12; 
i n cl u st ry . !nve s t J g a t i o n s  in the U . K .  ( Schone l l  e t  2 l , l 9 6 6 ) , t he U . S . A .  
(Bcnce and H � l J. cr , 1 9 5 8 ,  lh au u , 1 9 6 1 ) , Aus t r r� l j a  (Forhes  and Ha nnon , l 9 6 4 , 
anci Hml sl,liln et :;.l>  1 9 6 8 )  2 n d  Ne.v1 Zealand (Elacb,ore e t  a Z> 1 9 7 9 )  have 
demans t r a tcd t L a t  l ep t o s p i �o s i s  is an o c cupa t ion a l  haz ar d  of �ca t  wo rkers 
a.nd me2.t  in splc ;: t ors . I n  In•) S t C8untries , lepto[.; p i r o s ::.s i s  a relc1 t ively 
coml'iOll d ;_ E.ease  of d u,r.e s t i c  s •·.ock a nd Hi1 d l i :f 2  a n c.  those sc rovDrs \vr1 i c h  
a r e  end en�ic i n  2. c: c u n t ry a r: f:: US12<tlly .oldap t e d  t o  s p e c i f i c  m c d rf. tenal'_ce } , ::J s t s , 

Hhi ch shm• r.Iin im,-:l p a t ho J o � :i c c� l  r e E; p on s e s  to j u fe c t ior.. ( BL :tcku�ore and 
Ha tb.:mr.·.y , 1 9 7 9 ) . Such rr.a i.n t er:a.nc c  ho s t s  d ·�velop c h r on i c  r en al t ub u l a r  
infec t ion \·Jh ich p e r s i s t s  for 1aa:1y mon tc-.s an d even yc:art-: . The inf z c ted 
kidneys an d u r i n e  f r o m  i n f ec t ed a n �rn l s  are the u s ual so ur c e of inf e c t � on 
for o ::he :...- mima. l s  in cluci ing man . Tr2nsmi s �: j on o f  inf e c t ion from a lt1a h� i: en .:l n c: e  
h o s t  t o  a d i f f e r en t s p e c i e s  o f  anim.:1l o f t en resul t s  in s evere c l in i � a l  d is ease . 

'Ihe n:aj oY r i s t: f o r  mC:' a L  \Wr1:ers f r o'3 leptosp :l rosis  is  a s s o c ia t e ci  \v i L l i  
the n umb er o f  in fec ted c:n i.1Jl<1 1 s  sub:ni t t 2 d  for s l<J uf,h ter a n d  t h e  degree 1J f 
d ir e c t  c un t a � t  w i th inf e c t e d  kid n e y s  and urine . Con t amina t i on o f  the abat t o ir 
wl th l ep t o s p i l:e s  c2pable of- surv iving in such an e:;v i romnen t  for some t ime 
may ln crc:ase the risk . 

On an int .ernatior.al h,q s i s , i t  appears tha t endemic lep t o s p i ro s i s  o f  sh2 c'P 
is unc m::r.1on ; in f e c t ior:. r<:J t t:' s  o f  ca t t: 1e v a r y  cons iderab ly and in f e c t i or; ra t e s 

in pigs are !:igh . The · s erov2 rs er,demic in A. par t i cuJa;::- type o f  s t o ck in one 
co�n t ry may be quite d i f f erent i n  an o t her . 

Only s ix E e ;:cw<J r s  are known t o  b e  endemic in Ne\\r Zealan d , three o f  >vn J_ c n  

are ma in t A in e d  J r.  ciome s t i e  s t o ck .  Ca t t l e  are t h e  ma i n t en :m c e  hos t s  f o >:  h:<.i'djo 
and pigs the P..3 :lnt,er.anc e hos t s  f or pomona and tarassov1: . S p o ra d ic cutb rec.ks 
of pomonc: in f c c t io<� can occur in ca t t le , usually as a r e su l t  o f  con t a c t  •-J:i. th 
infeeted plg�:; ( B l a r:kmo re , 1 :08 ) . S u rvey s have sho'm tna t more than 60/� o f  

ad u l t  c a t tle l1ave  aggJ.ut in :i.ns t o  h-�-�Y'd;fo a!1d tha t t h e  maj o r i t y  o f  anima l s  

became in f e c t ed be tween o n e  and two years of a g e  a n d  r ema in l e p t o sp i r u r i c f0r 
9-20 non ths . I t  has been e s t ima t ed t h a t  in many la r ge r  p i ggeries up to 80% 
of pi g8 b e t\.Jeei: 3 and 1 2  mm"lths are inf e c t ed \vi th pomona ar:d 1 0% with 

tarassovi . 
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LeptostJj ros i s is  a no t i f L:1b le d i s ease in NeH Ze<! lar�d and the hur'laa 

inci�cnce i s  h i gh compa r ed w i t h  many o ther coun t r ie s , but the maj o r i ty o f  
such human no t i f i c a t ions a r e  o f  dairy f armers . I t  \<Ja S therefore ded.dEd t o  
initia te ser o log ical surveys o f  a var i e ty o f  occupat ional groups in an 
at temp t to mo re . p r e c i s e ly d e f ine relative occupat ion risks o f  lep t o s p iro s i s . 

This pap e r  records the resul t s  obtained from meat workers and mea t  
inspec tors . I t  also g ives the r e s u l t s  f rom a s tudy of the survival o f  
leptospires in kidn eys held a t  chilling and re fr i ge ra t ion temp e ra t u r e s  

a n d  discuss e s  s ome of t he pub l ic  health imp l i ca tioas o f  t h e  res e1lts . 

MATERIALS ANiJ METHODS 

Iu i d .a l  d is c u s s ions were h e ld \vi th the Hini s t ry of Agr icul ture , the 

Health Departmen t ,  in d u s try management and workers 1 union s t o  en sure max iuu;p 
apprec i a t io>1 B!ld cooper.J t ion . Each aba t t oir Has· sent a \vr i t t en exp l;:mat ion 
of t he a ims of t�1e s urvey and a requ e s t  for voJ..un t <? E: r s  to give e blood s <::mp le 
f or s ub s �quent t e s t i ng  for ar..t ib :Jd ies age in s t  Bvuce l la aboPtus� Cox-ie Z. Ta 
bw>netti_, Leptosp-ir>a intei.'i'ogarw c:md To.rcp Za.sma gondii . 

Aba t t o i r s  we re vi s i ted and approxireately 1 5ml o f  blood col lec ted by 

ven epunc ture fl·o:r: each of l ,  250 mea t �vo r ke;:-s from s i x  abe.ttoi  r s  a:-:d 1 ,  003  
mea t  ins p e c t ors from 4 4  abat t o ir s . Each worker was intervi ewed an d a 
quest ionnair� comp l e t ed . Informa t ion Ha s recordert concerni�g t he age , s ex 
and race o f  the ind i v id ua l and a w i d e  v a r i e t y  o f  o t her variab l e s  in c lu d i n g  
exact  typ � o f  o c c upat ion and t ime emp loyed , p r e sent or previous con t a � t  with 
anima ls outs id e  t he a ba t t oi r and prev io� s h i s t o ry o f  c linical l.ep t o s p i ro s i s  
or o t he r  zoono s e s . More than 90% of the insp e c t o r s  on duty a t  the t ime 
of the vis i t s  and the m� j o� i t y  of workers  at two of the ab6 t t n trs we r e  b led . 
l1t the. o t her f o�r a � .:t t t o i r s  mo s t  o f  th2 �J vrkers bled v1er2 ;:hos2 cl ona l i.n g  
b lood t o  the Nat ional B lood Tran s fus ion S e r v i c e . 

Serum was remov ed from t he blood a f t er cent r i fugation anL� s tored at 
-20°C unU � examin ed . A l ep t o spi ra l mi. croa f.glu t in.:it ioa t e s t  O·L\T) \·Ia s 
carr ied. C l ' '.: a c cording  t o  the method o f  �ole et aZ�  ( 1 9 7 3 )  vlith an in i t ia l  

f inal serum J i.lu t ion o f  1 : 2 4 . Cultures o f  ba l lL!:n� 'copenhageni� har>J..jo_, 
pomona and tar•assovi were u s e d  a s  representat ive of the s e rogroups  en demic 
in New Zea lan d . Both hcn'djo and ba lcam.�ea , v:hlch i s  c.lso  pres ent in 
New Zea land , br::lc.ng t o  t h e  Hebdoma d i s  F cro group and cro s s r e a c t . 

Twenty pai rs o f  p i g  k idney s , condemned b e c a u s e  of le s iOl1S asso c ic. t e d  
\·liLh lep tospirosis  were coll ec t e d  an d each '"a s  d iv i ded into e i gh t e q ual 
portions . Ten pai r s of  d ivided kid ney s we r e  s t ored at 0

°
C for  1 �  d �y s  

and th� o th ers at  - 1 5
°

C fer 30 d ays . At seven int ervals during th i s  p e r iod 
o f  storage a samp le of  kidney wa s removed and cult ured i n  John s on-Ha r r i s  

Bovhte Serum Al bund.n T�.;ee<"t- 8 0  semi s o l id med ium . Lep tosp iral isol a t e s were 

ident i f j_ed by a HAT . These me thod s h a v e  b e e n  described i<"� d e t a i l  e l s e�·- h e r e  
(Ho and lllackmo r e , 1 9 7 9 ) . 

RESULTS 
Tables 1 and 2 sur:unar i s e  t he r e sults  recorded inc lud in g  the r e s u l t s  

ob tained frcm 1 , 003 mea t in spe c to rs which have b e en record ed i n  greater 
detail e l sr.vhere (JHa ckn:o r e et; aZ� 1 9 7 9 ) . Prelimin ary ana.ly s i s  of  the data 
obtained f r om an ad d i t iona l 2 1 1  mea t in spe c tors f rom four mor e  abat t o i r s  
revealed n o  s ign ifi can t differences in· rates  of s erologi cal prevalence and 
assoc:i at :i.ons . 

I t  wi ll be no t e d  that there is a si gn if i cant d i f ference in the overall  

p r eva l en ce r a r e  o f  t i t re s to  leptor>p ires o f  6 . 3% in me at �vorkers compa r e d \V'i t h  

t h e  ra t e o f  1 0 . 3% o f  in spectors (P> 0 . 00 1 ) . 
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Scrut iny o f  t h e  p r eva lence rat e s  cf the ov erall t i t r es to sp eci f i c  
serovars (Tab�_e 1 )  sh o>·lS t ha ::: the rodent a s s oc i a t e d serovc:rs ba ll.L�m e.nd 
eopen7ulgeni , are the lo\-1e s t . Although -tarasvc1..:i , a pig a s so c i a t ·�d sc.zo-.·:: :c , .  

was lowes t in meat workers . it  wa s the s econd mos t  p r eva l e n t  in inspe r t o r s . 
The r a te o f  hwocljo t itres \•las l e s s  �han 1 .  5�� in b o th occup d. ti ona l gro u p s . 

Pomona t i tres , wh i ch � an be. assc c ic:ted. wi th p :i_g c0n t a c t , were th e most 
prevalen t  in both o r. cup a t iona l gronp s . T i t rP.s to b o t h  po:nona an d ta:Yr23C:-'·Z 
accoun t e d  f o r  852 o f  l e p t o sp iral t i t r e s  in insp ecto�s and � 9 %  of t i tr e s  i� 
mea t wo r ke r s . Cf 3 7 6  insp ec c or s wo rk ing at aba t to ir s  p ro c e s s i � g p igs , 5 2  
( 1 3 . 8% )  had t i t r e s  t o  the s e  s erovars c ompared w i t h  3 6  ( 6 . 1 % )  a t  p lan ts 

wh ich d i d  n o t  s lau ght e r p i gs . This is a highly s i.gn i f icant d i f f e1:ence 
(P>0 . 00 1 ) .  A high ly s i g n f i c ia n t  assoc i a t ion also o c c u r r e d  be t�een worl� 

exp o s u r e  t o the processing of p i gs and the preva l ence of pomona. t i t r e s  
in meat work er s (P>0 . 0 1 ) . Th is associat ion �a s p a r t i cu l a r ly o b v i o u s  a t  
Harks F · (Tab l e  1 )  \•!b ich 0 11 ly pl·ot.:es sed p i.gs and \·ihere 2 3 . 1 % o f  �,7:::- rkE:T S 

h&d t i t r e s to pornona althoug!1 tbe p lant h&d only h ecn in op2r 2 t ior. f o r  
four year s . 

Prom thC:: resu l t s  of the <!lle s t i on n a i r e s , a h i gh l y  s ign i f ir:c.n t cor ...-e l a t i Oii 
(!>> 0 .  002 ) v.'aS sh:..>VT::l b e tween C �1n t a c t  \.J i t h  p i g s Out s i d e  the aba t t o ir anJ U.., e 
prohab ili t�' o f  hav ing a t i tr e  t o  pomoncr, . ThJ.s t.:on t a c t  with p ig s  o u t s i d e  ths 
aba t t o ir c ou l ci  a c c oun t fm: h& lf the pomon.c:. t i t res o £  ,.10-;.-ke r: s  at .:,ba t t c i r  A 
(Tab l e 1 )  whi c h no long e r  s laugh t er s  pigs . 

A t ot a l  o f  2 1  c on c urre1 t t  react ion s  �o two serova rs we re d e t ect ed . Of 
these , 1 8  we r e  t o  pomo:?.r.:. •,.,ith o n e  o t her s e rovar ( s even with lzardjo , s c::v e: r; wi t !:  
tc.l�a.c:E'oui , a.nd f () U r  �:·Jith ccpe·1hageni ) ,  two copenlw.geni wi.th  baU.n:;� .::n; d  c-,-. c t o  
he-:.rdjo wi t!-. ba. l ll!J ·· : ,  T h e  conuEr ent rea ·: t ivni> o f  eopenhageni & ; l d  ba. Z. Z :-::n� 
ha.rdjo an d p.:xnona� aac1 pc•.<m·•a and tc.'.l'assov i v.• e r e  s i gn i f ic a n t l y more ( P> O .  (; O l )  
than t,.!o uld b e  ex p c c t �d b y  cha n c e . Th i �> :i s  i!l d i c a t iv e  o f  dual i n f e c t iot� s  ;;:nd 
a common s our c e o f  in fe c t ion of tho s e worker s  wi th dual t i t r e s , - i . e . roden t s , 
ca t t l e  and p iss  r e s p e c t ively . 

Tab le 1 d eH1on s t r e1 t e s  the p reva len c e  o f  t i t re s  :i n  d i f f er en t o c c u v a t i oi1 H l  

group s .  Al though wo rke rs we r e  subd ivid e d  i� t o  th ir t e en d i f f er e n t  o c c u p a t i o n a J  

ca t ego r i e s f or the s H k e  o f  c la r i ty , the s e  have been red uc �d to f i ve in TaL l e  2 .  
It was in t er e s t in r,  t o  n u t �  t ha t mo r e  t '•tau 70%  o f  v; orke. r s  in ea ch c a t c- gm: ::; 

had n o t  chan ged t h e ir t yp e  o f  j ob w i t h in the abat t o ir . Al l the t i t r e s  o f  

hardjo and pomona , 'vh i c h  a r e  sero'.'ctrs a s so c ia :.: e d  ,.,i th douce s t ic s t ock , o c: c u r  
in worke r s  c on ce rned \,r i t h  t h e  s laugh t e r  and p r ir.w.ry p r o c e s s i ng o f  s t o c k . T i t e  
o the r t hree serov�rs sh ow no obv ious a s so c ia t ion w i t h  sp e c i f ic o c cupa t i c n  
except f or taraasovi. in in s p e c t o r s . 

Twen t y  th rP. e  (22%)  in B p e c t ors who had t i tr es to 1ep t o s p ir e s  r,2.cl a b j  S tory 

o f  p r evi ous c l ini cal lept osp i ro s i s c on f irmed hy a med i c a l  p ra c t i t i one r . Th i s  
compar e s w i th 1 2  ( 1 5��)  o f  neat 'v orker s . Ana lj s i s  c f  t h e  d a t a  r e la t in g t o  
the on s e t  o f p r ev io u s  c linic31 d is eas e i n  m e a t  insp e c t or s showed that t i t r e s  

d e t e c t a b l e  down t o  a level of �1 : 24 can p e r s i s t  f o r  a t  lea s t  10  years  
(Bla ckmo re et al� 1 9 7 8 ) . 

Nineteen of t he 20  k i d n ej s  y ielded lep to sp ires when cu l tu r ed b e.: f o r c  

chi l l ing a n c  freezin g .  Al l 1 9  i so la te s b e longed t o  t h e  pomona serogro t.• p · 

One kidney was cul tu r&llj neg<=t t ive befo r e , and at: all t ime s during , the -
ch i l l in g  exper imen t . 

Seven of the n ine k idneys ( 7 8% )  s t o t e d  at 0
°

C were cu l tur al ly po s i L iv e 
a f t er 1 4  days ( Table 3 )  by ,,;h ich t ime ther e Here s i gns o f  in c i ? ie·.< t spo i. J. a ije · 

Eigh t o f  t h e  1 0  k i d neys ( 80%) s tor ed a t  - 1 5°C were cul tura l ly po si t ive a f t e r  
30 day s (Tahle 4 )  at wh:L ch t ime t he exp e r irr,cnt v1a s t e r.uina t e d . 
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Both c h i l l in g  at�d f r e e z ing ( f rcm r o om t emp erature d own to the 
v 0 

1�e s p e e t :i.v e  tempera t u r e  o f  0 C a11d - 1 5  C )  o c cutT(�d c. t  an average ra t e  
(' of 1 ' c/h . 

DISCUSSlON 
Froc!l a kno;J� l e d g e  tha t r c d eu t s  a r e  the m a in t enan ce h o s t  o f  s erovars 

bal:ln·n and aopen hageni and t h e  r e s u l t s  f r om this survey , i t  'vou l d  apiJ ea:;:-
tha t  nc i t l l ·�r a.-re o c c u p a t iona l hazard s in t h e  rr.ea t  inc'.u s t r y .  Ro d en t  
in f e s t n � i on o t  a n  abat t o ir in New Zea land would b e  v i r t u a 1 ly _ imp o s s i b le in 
v i ew of th e: h i g h  s t a n d ard o f  hyg i ene a nd b u i lding cons t ruc t i oa . I f ir1 f e c t io !1 
had been contr-ac t ed i:: rom .s t ock , i t  T,lou ld b e  exp ec t e d  that the h i gh e s t  r a  t: es 
wou ld b e  in Horkc· r s  c on c e rn e d  \vi t h  the hand l ing o f  carcases and fresh v i s c e r a  

as was t h e  c a s e  v;r i t L  hardjo and pomona, b u t  this was n o t  t h e  ca s e  f o r  

v1orke r s  \v i t h  t i t r e s  t o  ha lJ:;m and copenh.agrJni . The d ua l  r e a c t i o n s  t o  
copenho.qeni and lx;.l lum \vere s i gn i f i can t and ind J c a t e  a c ommon s o u r c e o f  
in f e c t :i.nn , L e . r c d en t s . The r e f ore t i t r. e s  t o  t h e s e  ser ova r s  shculd r.o t be 
cons idered -y;h-2n a s s e s f.; in g  the t r u e.  o e c upa t icrt a l  r i.sk o f  ll� p t o sp irc s i s  i n  
the mea t ind u s t r y . By igno-r- ing the ba l lum and c:openhaJt?-l"l'�: c a s e s  and 
ecr n : c U.n6 tl1 .::� concurren t t i tt e s ,  only 56 (4 . 5%)  me a t  worker s  had evj_den cc. 
o f  o c c u p a t ion a l  lep t os p i r os i s . S i mi la r  edj u � tment to t h e  ov e r a l l  f i gur e 
for me a t  in s p e c t o r s  would o n ly reduce t h e  f i gur e t o  1 0% . 

There wa s a hi6hly s i gn i f i ca� t asso c i a t ion (P<0 . 00 1 )  i� b o t h  mea t 
\JOrker s and insp e c :: o r s  be tween Kor k i n g  v.ri t h  p ig s  an d havin:; a t i t -r- e  t o  
pomona , b n t  n o t  oe. t\-Jeen pr oce s s in g c a t t l e a n d  hav ing 2 hardjo t it r e .  Th i s  
i s  st:rp r i s _:_e.s i n  v i.ev: o f  the s im i lar h i gh p revalence r a t e s  o f  har·djo in f e c t i o n s  
in cat t l e  a n d  por.zona. i l i f e c t ions in p i gs . 

B o t h  pomcna <Jad hw�djc t i t r e s  \v ere. o n ly ()bsez·vcct in �-Jo rkers pro c.. <2 s s ing 
f resh c a r c a s e s  and v i s c e r a  a n d  n o  t i t r e s  �ere d emonstrated in main t en an c 2  
w o r k e r s  a a cl  e n g i neer s .  T h i s  i s  i n  c orep le t e  c on t r a s t t o  prevaleJJCC o f  t i t r e s  
to BI•u.c:e ila chm'iAIS , \·:here mai n t enan c e  workers are j_n t h e  group r:!O S t  a t  r i. sl� 
( B lackmorc et a l� un,ubl:i.shed ) . This d i f f er enc e m i gh t  s u g ge s t  t h a t  m? j n t en a n c e  

wor k e r s  � 0 t o t � a c t  b ru c e l lo s i s b y  ae ro so l  an d l e p � o � p i r o s i s  i s  l e s s  likely t o  

b e  con t J�a c t ed b y  t h i s  method . 

Al thot1gh the o v e r a l l  f igure for t h e  o c cupa t ion2 l .ly a s s o c ia t ed p r evalence 

o f  t i t r e s  t o  l ep t osp i r c s  has b e en e s t i�at e d  a t  � . 5 % a n d  1 0% f o r  rn2 a l  worke r s  
and ins p e c t or s  r e .s p e c t ively , s ome c f  t h e s e  s c r o p c s i t j_ve c a s e s ',J i l l  h a v e  been 
a s s o c ia L cd �i th c on t ac t o u t s id e  t h e  abat t o .lr . A s i g n i f i c an t a s s u c i a t icn 

L e t\,•een pomo-rta. t i t r e s  and cont a c t  u i th p i g s ou t s j_de t .he aba t t o i r  h a s  been 
d et:w n s t r a ted a nd there i s  ev lden c e  for a s im i l a r  a s so c i a t ion b e tween hardjo 
t i tres a nd c o n t a c t  w i t h  c a t t le . 

D i e s ch ( J. 9 7 l. )  d emon s t r a t e d  t h a t  pomona c o u l d s u rvive in the. manu r e  
of a n  oxidat io� d i tch f o r  61 days . W o r k  i n  the author ' s  lab o r a t ory h a s  
shmm tha t t h is se rovar c a n  s urv ive in s o LI. for 42 days u11der s iJTn.d.a t e d  
N eH Zealan d  'd::� t er c c  :td it ions (Hcll s t rom an d Marshall , 1 9 7 8 ) . Pomona 
w�s a l so t h e  c n ly s e r ovar wh i ch c ould be i s o lD ted f r o� d r a ina ge wa t er from 

a f arm "Yl i t h  s t o c k  infe c t e d w i t h  both hard;io and pomon.a . The exp lan a t ion 
for this o b s e 1 ·v a t i on could be t !1a t porr.on.'1. i s  a mor e p er s i s t a n t  env i ronme n t a l  
COi1 tam:i.:1 ant th2n har·djo . Hm-.rever , d a r k  f ie ld micro s copy o f  u r ine f rom 
lep t o s p i ru r i c  cat t l c>  arid p i g s , h a s  shmm that porr.ona in f e c t e d  p i gs exc r e t e  
much lar ger numb e r s  o f  l ep t o s p i r e s  i.n t h e i r  u r ine t h .:>.n  d o  h.al'd.jo in f e c t e d  
c a t t le (r-:.::. ckinr.osh , p e r s . r:om.rn . ) a n d  t h e r e f o r e  the t o t a l  env i r onment a l  
con tamin a t ion m a y  b e  greater f o r  pomona t hc.n f o r  hardjo , thus f avol.!r ing 
the isola t i on of the former . 

In N e\v Z ea land 2 lar ge numb er o f  a d u l t  da iry c a t t l e , a s  "Yl e l l  a s  youn ger 
beef anj mal s , a r e  submi t t ed for s la �g h t e r . Only 2% o f  such c u l led cows l1ave 
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in f e c t ed k idney �: . The maj or i ty o f  p ig �� su br.J.i t te d  f o r  s laugh t e r  ar e l e s s  
than s i x  mon ths c f  � g e  and i f  infected a r e  s t i l l  l i ke ly t o  be lep t o sp ir u r i c 

but t h e  rat J o  o f  p i gs t o  c.a f: t l e  s la u gh t e r e d  ia :�e\·7 Z e aland ). s about l t o  3 .  
I t  i s  sugge s t e d  t h�refore t h a t  the g r en t er o c cup 3 t iona l hazard cons t i t u t �rl 
by '{/Omonu_ iLl p i !; S  t :-.an by ho.J •d.Jo fn ca t t le , c o u ld b e  a s s o c i a t ed \li th a g r c .1 t e r  
r e s i s t an c e  af pomona t o env i r onmen t a l  f a c t o r s , ·a h i �,;h conc ent ;_·.:, t ion o f  

organ i sms i n  p i� u r ine and th� high in f e c t ion ra t e s  o f  p i gs subr.J.i t t ed f o r  
slaugh ter . The h igher r i s k  f o r  i n sp e c t o r s  comp a r e d  with mea t worke r s  ma y 
be a s s o c id t ed � i t� the g r e a t e r  c ontac t with k i dn e y s  dur in g ins p e c t ion 
proc ed u r e s . 

S a s s e  and Re l! t e r  ( 1 9 7 8 )  d emon s t ra t e d  tha t pomona Ha s c::1 lt� to surviv � 
at -40°C f or ten d ay s , \<7hCli iDocula t e d  pos t moJ'tem i n t o  p i g  b d n e y s . 
Rmvev e r , t he re�; u l t s  p r e s en t e d  in t h i s paper shm.• t h a t  pamona i s  capable , 
o f  surv iving in r.a cura l ly inbec c e d  p i g k i d neys for a t  leas t l l� days fl t 0°C  
and mo re than 30 days  a t  - 1 5  C ,  a t emp�r2 t u r e  f r e quen t l y  uE ed f o r  t h e  s t o r 3 g �  
of f r o z en mea t p r oduc t s . 

These f ind j n g s  r e i11 f o r c e  t he hyp o t !-. e s i s  tha t porr;ana. i s  n r e l c. t ively 
re ::>i s t2n.t organ i sw .  Th ey <:1 l::: o  s u gge s t that c h i l l r: d  o r  f rozen p- :c od u c t s  

could :- e ma in a hazard f o r  meat \vo rke r s . I :1  t h i s  r e ;; p e c t , i t  i s  :i.nt '2 r c s t i n �:;  
t o  no t e  ( see Ta b l e  2 )  tha t 2 . 8% o f  thos? working i n  c h i.l l e r s  and f r e e z e r �  

had t it res t o  bot:h  hc::I•djo aud pamcn..'l .  P e o p l e  ha n d l ing o r  p r ep a r i n g  k i c1 D P ) S 

in r e t a i l  butch e r s 1 sh o p s  o� in t he home may a l so b e  at r i s k . Contrar � in g  

l e p t o s p i ro s i s  b y  such a me thod � a s  b e en r e cc r d e d  in Germany o:' ll c� r g t  (l 'J / l ) . 

Lep tc sp ir o s i s  rece i v e s  g r t: a t e r  re c '- gn i t ion in N e\·7 Z e a l an d  as a 
common end em i c  d i ;,: c a s e  o f  dome s t ic s t o c \  2. n d  po t e11 t i a l  c ccup a t i.Oi.l a l  ha z a nl 
than i11 many o ther c ount r i e s . Ho\·leve r , s urveys iu Eu:cop e , N o r t h  .Ame r i c a  
.and Aus t ra l i a ,�!h J e h  ha·,.re h ecn referred t o  :!. !·i. the :i n t ro d u c t ion o f  t h i s  
p ap e r , hav e shc)\J;� s imilar or r. i gl·, e r  p r e'. :, lences o f  t :! . u :· e s  to l e p t o s p ira l. 
a gg l � � in i n s  in �e 2 t  wo rke r s , t a t �o se r e c o rded h e r e . �he p a r t i cu l a r  r i s \  

of p i t, s  in n:: :Ln t io �·, t o  pomor'la in f ec t ion in ab a t t o i r \7orke: r s  h a s  also 
b e en n o t e d  in North Ame r i ca ( Braun , 1 9 6 1 ) . I t  i s  t he r e f o r e  �:u.;gcs t e d  t h'! t  
l ep t o s p i r o �; i s  n1ay },e a much g r e a t er in t. e ::n a !: ional o c c u p :'< t ion<! l  l w z a r tl o f  
mea t workers thau t1 i th e r t o  s u s p ec t e d , £ Jp e c ia l l.y i n  t ho s e  co un t r ie s � : th a 
lar ge and in tens L'c p i g  in d u s try . 
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Number . A11 l.IDB 1. S  -�e c i t i c  � erovnr. Response works App rox. x, 
b l ed o f  t o tal s l augh t ered ho.rdjo pe;,r.ona tara:::8ovi copenhageni 

\,1ork f o rce No . '" No . C' Na . Cf No . io /u 10 

--

A 2 2 4  s�1eep � ca t t l e 6 2 . 7  1 ') � ...) 5 . 8 I 1 0 . 04 1 

B 1 24 sheep , ca t t l e  0 0 3 "2 .  l� 0 0 6 
-

, .  2 3 2  sheep , ca t t l e  1 0 '  /+ 6 2 . 6  0 0 9 1.. 

D 5 8 8  7 0  
sheel) , ca l: t le 9 1 . 5 9 1 . 5 1 0 . 2  2 p ig s  

E 5 6  sh0ep , ca t t l e 
0 0 5 8 . 5 0 0 1 pigs 

F 2 6  9 0  p i gs only 1 3 . 8  6 2 3 . 1  0 0 2 .... 

Total 
.. 1 2 5 0  1 7  1 . 4 4 2  3 . 4  2 0 . 2  2 1  0 -

· -

Mea t 
. 1 0 0 3  7 6  - 1 2  1 . 2 7 8  7 . 8 1 9  1 . 9  4 

Inspe c tors 
* in c l ud e  10 dl l<:'. l ,: eac t ions , i . e .  total seropositive ind{�idua l s  == 79 o r  6 . 3�� 
+ include · 1 1  d ua l  reac t ions , i . e .  t o t a l  seropos i t ive ind iv i dua l s  � 1 03 o r  1 0 . 3% .  

- . - · 

'i'ABI,E 2 : AS SOCIAT I ON Of SEL1.0VAR REACTION h1I TH OCCTJPAT10N 
· ---- ----

Type of Wo rk Nur.tb e r  in 
Group 

--��.....:.?.:..c·_<.:..·'·.:...J . th r_::�r.: t :i 0 :1. t c sp e c l f :!.c s e�,w:�:.:r=--__,-..,...,,---
___ r..:.:.(�.::.:'2.:... ,d,jc pci�!o; w t:::_-r:y:'a§i�Q_7Jj __ cope'1hage;1i. ba Uum 

Hith l hre anima ls in yard 

S laughter , ev i s c erat ion 
an d carcase dres s ing 

Fur ther p ro c e s s ing of meat 
o r  o f f a l  

I n  ch i l le r s  & f r eezers 

Other type of emp loymen t 
within a ba t t o i r  

·Meat in spec tion 

60 

3 6 Lf 

340 

1 09 

3 2 3  

1 003 

nil 

2 . 7  

0 . 9  

2 . R  

r:il 

1 . 2  

ni l 

6 . 6  

2 . 9  
2 . 8  

0 . <1  

7 . 3  

nil  niJ. 

c . s  1 . 9  

n i l  1 . 8  
nil n il 

n i l  J.. 9 

1 . 9  0 . 4  

1 . 7  

0 . 8  

0 . 9 
n i l  

n i l  

0 . 1 

% 

0 .  0 1. 

4 . 8  

3 . 9  

0 . 3  

1 . 8 

7 . 6  

1 . 7 

0 . 4  

ba z:lwn Total 
No . 

4 

1 

0 

1 

0 

1 

7 

1 

% No . % 

1 . 8  2 5  1 1 . 2  

0 . 8  1 0  8 . 1 

0 1 6  6 . 9 

0 . 2  2"2 3 . 7 

0 6 1 0 . 7 

3 . 8  1 0  3 8 . 5  

0 . 6 8 9 * 7 . 1  

0 .  1 1 1 4+ 
1 1 . 4  

Overall % o f  
s e r ovar r e a c t ion 

l . 7  

1 2 . 6 

6 . 5  

5 . 5  

2 . 5  

1 1 . 4  

I 
..... N 
Vl 
I 



- 126-

TABLE 3 RECOVERY OF LEPTOSPIRES FROM P I G  K I DNEY S CHILLED AT 0°C 

0 1 2 3 5 7 1 0  1 4  ------)ay s torage 

Kidney* 

------------------------------------

C = e:ot1 t amin a t  ion 

+ 

c 

c 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

c 

+ 

+ 

+ 

-l-

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

---------------------------

+ = grmvtlt  - = no grm·1th 
* Kidn ey C was apparently not inf ec t0d and therefore has b een omi t t ed . 

TAP. LE I+ RLCC V:SRY (,f, J .EPTOSP I P:f. S  FROH P l ";  J� IDN f<:Y S FROZ!�IJ AT - 1 5
°

C 
·-·----------- - - - -- · · - ----- - ·  ---·---------- -- - ----------

l� s t or a g e  0 1 3 5 7 1 0  1 1� 3 0  -------------

Kidney 
, _____ ..,. __ _ 

F 1 + + + + + 

F2 c + + + + + 

F 3  + + + + + + + 

F '+  + + + + + + + + 

F s c 
·

+ 

}' 6 + + + + -i- + + + 

F 7  c c + + + + + + 

Fe + c + + + + + + 

F 9  + c + + + + + + 

F 1 0 + + + + + . + + + 

c - c on t aminat ion + growth = no grov1th 
• 

1 i 

I 
I 
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HAZARDS FOR FOODtmRNE I NFECT IO�!S F•.1R HEi\T FO!:r: :m.S 

D . K .  :SLACl:J·!GRE :md L . !-1. SCi:Otl..Ul-1 
Depar tment o f  Veter i�1a ry Pa t ho ::..ogy  and Publ:i.c Henltl-, 

Mns s�y llrdv.crsHy 
PC1.lmerston No r th 

New Z.ea land . 

INTRODUCTIO� 

Mea t hygiene is the d i s c i r; l j_ne c onc e r n e d  wi.t�t the i'.yg ienic r roduct ion 
of safe and �<holesoir�e mea t p r o duc t s , and a v r j_me obj e c t iv� i s  coll sume i" 
pto t e c t i on .  H c�ev e r , t he hyg i� n i c  mea s u r e s  in� t igntcd mus t  a lso be des igned 
to pr ot ec t the hea l th o f  t he workers p roduci�g the p roduc ts . 

Occupa t i onal hea l th i s  2 co�?lex d i s c i � l ine and , when r e l a t e d  t o  wo �kers 
in th e live :: t 0 ck i:1d u�; t. :ry , rcuF; t  i.!� c  lude con s id e rat ion o f  occu?at ion .:. s soc .� .? :� �� d  
zoono s e s .  S c<n� o f  t he zoono.::- �.3 o f  ·:3 0t.te:> t.ic s t o c )<. v1hich hCJ':e �) cc:. n  r e c o r d .: Cl  <- ="· 
haza r G s  f o r  ::1cc:t wo rkc � s  inc l tH�'"' dr:t h:r·ax , b r u ·�· e .l. l o s i s , crys i p c l o i  -1 ,  lt:? t o ::: :J i r o s  � �: 
and tubercuJ.o s i s  (Van der Hoeden , 1 9 6� ) . �Jo z o o n o s e s  �hi ch s till a p �ear to 
be m::lj o .c  occ upation a l  ha<:ards f�t ;;;!�at ':·w r :i::' t: s in many ce>u.n t r i C! s  are 
b r u c e l lo .:; i ;:;  a nd Q . fe·.·e r  ( Schcn e ll .;; ·:; a.Z , l 9 �J (! ,  <U!J Hai.t Sl!'an et a l. , E : t. ; . 
The r isks f r or;:. zoon o s 2 s  >d l l  va"!:y :i.P d i f f e ;: e n t  cc,un t r i t : s  a cconl ing to the 
prev & lC:nce o f  the d i a c:a s e �; in dow:"! !> ;: i c s t o c k  e.nd s t andards o f  hygiene i.a 
the aba t t v i. r . 

or th� 1 5!'1 �iJOr..c s c s  ree og·, d  s c:-:rl  L 1  the \•.'Orld. only abou t 20 a r e  :::-.ndc-:m:i. �  
i n  New Zcnland and lc::· �;s  tkm t t: 11 a L�c c ct <"l omu � t i c  s 1: o ck . Hm-iL>vc r ,  .?. fJP�''.r.irr.a '.: e l y  
3 5  L1i l l io:1 .sheep aHcl J eubs , :? • .f m:L 1 l. :i. on r: a t <: J.e , 1 . 2 rni l l H•n c;:;,�_ v .:.> .<; and 
800 , 0:JOO p i gs .:re s laut_;:l � C r'?d ead, y ?. :H :n:d <:. pp ::oxi!"2 t e ly 30 , 000 \·:o rkt?rs ::: n� 
exp0:. r:!d t o  �:i: e s '?  an �_!'!<. l s  •br i11 g t !'..c. i r  s l c:-.u�,)! :: e r  a�1d p !:'o c e s s :::.n g .  \·i:L t h  C:i:l f.: 
41 dve :1 t n f.  t i t2 Ac c i dcnr CcrJ.pen s a U t.. .. n CoU'a:i s s i <:·· r.. , .,-.hich p a y s  •.:or:tiK n s c: U c.:l t o  
an y Ne1v Zeu J ar.·:. n : s i(:.c r; t ·.,;ho su f f e c:; ; m  acr. :i..:lent o r  c ·.) n t. r c: c r. s  � e r t a  . .  in 
o c c u p a t i on a l  d i se3ses . includ ing bYu �cll0�is  and leptosp i ro s i s , it Lecarn� 
i�creas in 3 l y  i�p o r t �nt L O  3 � i n  rr o r � inf or�G t i o . •  an the i�c idcn c e  o f  � �  :h  
dis e a ses i n  ci if f :: r ent. vc c up.:1 t irma l grv•J j: S .  

l t  was with t hese  fac t s  in mind and � h e  a u thor ' s ? r o f e s s iona 1. 1n t c r�s t 
in vete rh,ar y pub l i c hr-;:d th t:i1a t i t- '"a s  dcc i Gc(.� to  in ;:; t ir,:i '.: <:�  <l scroiur,ic.a :'. 
s ur v e y  o f  mea t  'wr k e r .:-;  t ·.) g n i n  1n 0 r e  .ir, fo rw;, t i on on pOF � s :i. b )  . .:! o ::.:c�1p<.· t i •.m�JJ 
ti 3f' '.)C :i a t j o:1 s  �·j t £1 t.J •:u c ·� J.Ios:i.s , lc' 1) tc.s ; d_r , � �, i �> .:Ed t ox,.r� :'..a s :1:o :·; ) f ; .  "\ ] tr •J 'l 1:: 
Q fever d oes n o t. occ \ • r  :i.r- �e.�,; Z c_ :-! L.Jnc i t  -w<: ;;; d E.: c i deri  t c  t c �o: t:  <� o ,;:2 r; L� L: J- ;� r  
c-vidcl·tcc o f  a n t ibo d i :=- s  -:.: c  ::�J:�:..: z z.a b:, L·· : :<;.L i �  t o  c c::;p: �·e • . .  2:: b -: .� :: u !  t •: '.: r· ·.:.;�: 
o tl1c:r c ou n t r i (� S . I t  \·l.:i s ;i: !.=.0 i �opc.d t L' t:p ·t_ ,._ s on1c l e s �3 ohj c c. t i'.;e i!, f v r rr =. .t ·i ,)\.1 

on t he i nci,lence o f  othei p .:> s s .itJ � .c. •J c � up;H: :l . . :-r· �: l zoonos e s . 

HATERIALS LND HETF.ODS 

Ini t ial d i s c u s  ; i on3 were h-'�l::l  ·,:i�h t1.' P. . 
:-U.ni s t. ry o f  Agricu �ture , the 

Heal th De par t:ln!'nt , indu s t t: :y  rcana :;e;�f:r� t aud ,.;c.r :•:e r: s  1 u-:1 i on� in o rciS' r r e  
ensure maximum cooperH t ion . Each a1;a t ::- oir t-J ;: :-; !�t:.'1l: a l·��i :: t en c:i!'p!.a·.1n t i or:. 
o f  t�e a ims of t �e su�v � v  3 ld 
sample f or seh sequent tes ting 
Co;ci.e 7, !.c. burnett·(. Lep-tosp·r.ra. 

n r 0 q u�� t i ot valun t e 2 r s  t o  � � v� a h lo J J  
i c :L  ; ·.nL i U a .:l i c s  a gai::s t br":.J.c�e Z Z6. : . .  ;,t;: i) �-;t-3 ; 
,i.,rte.�,::"o .. 7r;,::s ��.nci '1-:0.:c(XO l(:.�rn.::z ga;·tc:·� � .  

y • • 

Ah u t t o i r s  � e re visi t ed and a�p ro�ima t �ly 1 5ml o f  blood c o l l ected my 
venepunc tnrc f r cm e ach o �  1 , 250 neat oo rkers from s ilt abs t t oiro �n d 1. > 003 
mea t  ins pec tors f r oTfl 44 a ba t t oil"s . Ea ch worker was int e rv i ewed an<t a 
quest ionl\Si re C OIIlp l et ed . I n f orma t i on v a s  r � c o rded c.once r n i ns t he age , se� 
and race of the i nd iv).dual s11d a wide variet� ()£ ot her vadebles inc.l ud i ng 
exa ct ty pe o f  occupat ion and time emp loy�d \ p resent or previous cont act � t h  

•I 



animals o u t s :i cl c  the aba t t o i r  and p revi ous h i s t � ry · o f cllnical l ep t o s p i ro s i s  

o r  o t her zoonoses . Thi s  in c lud ed sho�,ring each p oc> r s on a colo1 1r  p ho r. o g r .::-�ph 

of an or£ l e s ion on a wo�kcr ' s  hand . Mo re than 90% o f  the i n s p e c t o r s  on 
duty at the t ime of the v i s i t s  and t h e  maj o r i t y  of ;.vorke r s  a t. twn o f  t h e  
abat toirs were b l e d . At the ot he r f o u r  aba t t o i r s  mo st of  t h e  wor kers b �ed 
we re tho se dona t ing b lood t o  the Na t iona l  Blood tran s f u s i on S e rv ic� . 

Serum ,,,a s  r emoved f rom the b l ood a f t e r  c en t r i fugation anci s tored a t  
-20°C un t i l  examined . A lep t osp i r a l  m i c -::-oagglut ina t ion t e :; t  (MAT)  was c a r r ied 

out a c eo rd ing t o  the me thod o f Cole et a l ( 1 9 7 3 )  w i th an i n i t i a l  f in a l  s e r um 
d ilu t ion ·o f  l :  2 4 .  Cul t ure s o f  ba Uwn, copenha.geni� hardjo� pomoY'.a. and 
to:rassovi we re u s e d  as r e p re s en t a t ive of the s er o�roup s end emic in 't>:e\·! Zea land . 
·Bo th hardjo :md balcanica , which i s  a l s o  p r e s e n t  in New Z e a l an d , be l ong t o  

the Hebdomad i s  serogr oup and cross reac t . 

Te s t s  f o r  Bruce l la and Toxop l a sma an t ibod i e s wer e ca r r i e d  out by t h e  
Nat iona l H e a l  � h  I n s t i t u t e . The Bru c c l l.:1 t 0 s t s  ,.; e r e  by a := t .:::r:d a ru A�gl.ut i�1a t i o r.  
Test ( SAT) (Al ton e t  a l� 1 9 7 5 )  w ith i n i t ia l  s e r um d i lut ions o f  1 : 20 and t ,y  
sub s2q uei'.t t e s t ing by t h e  Coambs t e s t - (Kerr et aZ, 1 9 66) . The Toxo p .l.:>. s r,•a !: es t f; 
were by an ind i re c t f l u o r e s cent an t ib o dy t e s t ( lFAT ) ( Sulzer �n d Hal l , 1 9 6 7 )  
w i � 1  an in i t ia l  serum d ilu t ion o f  1 : 1 6 .  

Tes t s  f or Coxi ella a n t ibod ie s we re car r i e d  out a t  the Wa l lacev i l l e  

An imal Research Cen t r e , by a comp l emen t f ixa t i on t e s t  ( CFT ) a s  d e s c r ibed 
by Lenne t t  and S chmid t  ( 1 969 )  u s ing a comme r c i a l  antigen•� �  

RESULTS 

Tab l e  1 in d i c a t e s  the numb er o f  p eop le \-7ho c l a imed t o  have suf f e r c· cl 
f r om a med i ca l ly con f i rmr"d z o ono s i s , whi ch could have b een C t'n t r a c t e d  as .:: 
result o f  the i r  o c cupat i on . I t  was no t p o s s i b l e  t o  check on t h e  va l i d i �y 
of t he s t a t ernrnt s .  Howeve r ,  in r e s p e c t o f  l ep t o s p i ro s i s  and b r uc e l l n 3 i s , 
the re WF ; a h i �� ly s ig� i f l cant c o r r e l a t io n  (P<O . OO l )  b e tween a c la i m  o f  
previous c l in i ca l d i s e a s e  and having a t i t r e  t o  the ap p rop r ia t e ant igc� 

at the t ime of the s urvey . 

TABLE 1 REPOP..TED CASEs·  C'F CLINICAL D I S r.AS E 

D i s e a s e  Hc<-< t  Worke n _; Heat  Insp e c t o r s  
No . % No . % 

Ps eud oco�'POX * 5 0 . 4  1 0 . 1 .. 
Orf 1 5  1 . 2  4 0  4 . 0 
Q fever ni l nil 

Ery s i p e l o i d  ni l nil 

Leop to spiros i s 2 3  1 . 8 4 2  4 . 2 
Bruce llo s i s  3 9  3 . 1  34 2 . 8  
·roxoplasmosis nil nil 

· * a l l  c a s e s  cont rac t e d \vhi le working o n  da iry farms . 

Or.ly t he sera from 1 1 2 meat workers and 2 4 3  in s p e c t o r s  f ro:': 21, aba t t c i r s  
\vere examined b y  the C?T f o r ev idence o f  Q :ever , hut all shcPe :l a ncs::: r i.v.: 
rea c t ion . 

I t  mu s t  be flpprec i2 t e d that these f j.gu r e :; in Ta b l e  J ei'T2 r.o i . .  rl �. c n i r •n ' ' !. 
the o.nnual i n c idence o f  t l, e  var i o u .;;; d i s e a s e s , c.nd :i.nc luLie cl .::. t ;.,_ : r e . :, �. :.: ,  �; · ; · - :; 

\olho 1 .:-ul on ly l'C!cently j o :L:1·:; d t he in dus try as 'ive l l  a s  some \-•llo i :a,: G<.;<' ii :�:�· ! · l �yeti  
f or mOH! t h::ln 30 y ea1.·s . TIH--< qu es t ions were a l s o  b iased i n  favour o f  g:d : > it!g 
,j; r J • ]' • J ] ,, 1J•.:! P:1.ng .. F:� t ::. �l i t e , F� [.;.t: t �· . . . RC:'puh. l i c  o f  Germany .  
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informa tion on l ep to s p i r o s i s , bruc e l l o s i &  and to n l e s s e r  ex t en t  o r £ . Th e r �  
w::;.s an indica t i on o f  a n  ia c rea s ing incicl P.nce o f  or- f  in . me a t  1.-o rke r s  in r c c e :--.. t 
years . I t  was a l s o  in t eres t i ng to no t ?.  that a l l  c a s e s  o f  t: b� o t h(.r poY 
virus z o on o s is , pseudocowpox , had been contrac t e d  Hhile workint.; en da i ry 

farms . 

Sixty four p e rcent o'f meat in sp ec to r s had t i tres o f an t ibody to T. gondii , 
which is a v�ry s imi lar f i gure to t ha t  o b t a ined f r om a c on t r o l  popula t i on 
of b l oo d dono r s  in 1 9 7 6  o f  6 1  ;; (Ne tcalfe e t  aZ;, 1 9 73 ) . No s ign i f i can t 

asso c ia t ion could be f ound wi th e i ther s p e c i f i c  s t o �k con tac t or c a t  own e r ship . 

Pre l iminary data f r om meat workers ind ic a t.�s v e ry s imi lar r e s u l t s .  

The resul t s  r e l a t e d  t o  lep tosp iros is have been p ub l i shed in d e t a i l 
els ev1lwr e  ( B lackmo re et al�  1 9 7 9 , Bl a ckiT'.ore and S c:ho l lum , 1 9 80 ) , Insp c .:: t o c s  

are app a ren tly at grea ter r i s k  t han mea t  �orker s wi t� the ov e r a l l s e ro J o g i cD l 
ra tes b e ing 1 0 . 3 % and 6 . 3 % =e s pe c t iv e ly ( s e e  Table 2 ) . Howev e r , soiT'.e r e a c t i on s  
were asso c iated \.;i th t he r o d e n t  adap t e d  s c: r ova. r s ; ca l l-i'JT/ and copenh:x�;p;z:.' , 

- which He r e  no t c c n s idered t o  "b e  ind i c ;t t tve o f  o c c n p a t ior:al e x p o s ur e . Thus 
the ove r a l l  se ro l o g i c al ra t e s  corre c t ed for o c cu p a t  io:.al e;:p o s u r e  '"er e  1 01; 
and 4 .  5% . Seropositive c a s e s  only o c c u r: r e.ci in t l:o s c.  pers on s h2ndling f r es!.·t 
carc a s e s  and vis c e ra and the pig udap t c�d s e -:: ova r s  o f  pomor.a 1c:1d taY>asso?n� 
cons t ituted mu ch gr ea t er o .::cupat ional h ;:; <: 2 r d :;:;  thrli1 h�.u·d;;io , the cat t le a d :::p t e d  
serovar . For ty t\.JO ( 4 . 2%) o f  ins p e c t o r s  ;md 2 3  ( 1 . 8/� )  of wor) �(·rs c J.aimed 

to have p rev iou s l y  suffered f r oiT'. med ically conf irmed lep t o s p j c o s i s  ( s e e  

Table 1 ) . 

TABLE 2 Sill11·L.<\RY OF OVERALL PREVALENCE OF TI'l'Rr:S IN l·lORKElZS I .. T D lFFEREl'IT 

Works 

ABATTOIRS 

Numb er 
Bled 

An ima l s  
s laught ered 

--------------· 

-_____,....,..�u::if i ��e�uvn_E __ _ Re s p c: n .:; e_ _  _ 
_ __ _ _ 

hardj o pomor:.a tc:1;,1ssc,(;·i copenha}r�ni ha l Z  �;.n: To t: a l 
% % % --- % - -· ________ _3_ _ __ ?-_ _ _ _ _ --------------------·----------�-�--------�-

A 224  

B 1 2 4  

c 232  

D 588 

E 56  

shee p , 

ca t t le 

sheep , 
ca t t l e  

sheep , 

c a t t. J e 

sheep , 

ca t t le ,  
pigs 

sheep , 
cat t l� , 
p igs 

F 2  _6 ____ �P�J�·-�s unlv 
To� 

2 . 7  5 . 8  

0 2 . 4  

2 . 6  

1 . 5 1 . 5 
.. 

0 8 . 9  

3 . 8  2 3 . 1 

6 1 2 5�0==========1=·=4=· ====3 -=· '�· = 
Meat 1 003 1 . 2 7 . 8  

0 . 0 4 

0 

0 

0 . 2  

0 

0 

0 . 2  
1 . 9  

0 . 04 

3 . 9  

0 . 3  

1 . 8 

l . H 1 J . 2. 

0 . 8  8 . 1  

0 6 .  G 

0 . 2  3 . 7  

0 ! 0 . 7 

]_._6 __ _ �--}�. ) 
1 . 7  0 . 6  7 . 1 � 

==== -- ·= ---"' � -=--==--- - -0 .  4 0 .  1 li. . 4+ 
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Thi rty four of 1 ,  2 1 4  (2 . 8%) insp e ctors and 39 of l ,  1 8 3  ( 3  . 1 % ) i'-'O l�ke r s  
claimed to hnve previously suffered from med i cal ly con f i rmed b ruce l lo s is 

(see 'Table 1 . ) .  

Table 3 .shows the overall distribution o f  d i f feren � · titres to 
B. abortus an t igen in b c th meat wo rkers and inspec tors , and the percen tage 
of individuals with a specific t i t r e  and a h i s tory cf pr evious medically 
conf irmed bru cellosis . I t  is apparent that only a sma l l  proport ion o f  
inspectcrs w i t h  titre o f  1 : 80 and bE:low had c linica.l his tories and i t  might 
there.f"ore te ccmcluded that the maj ority of s u ch titres ';·Je re non-spec:i fic . 
Al though · titn.s o f  ::;.1 : 1 60 wou ld be the most speci fic ( i . e .  ability ta de-cect 
nega tive cas e s ) they would l a c k  sensitivity ( i . e .  ability to  detect  p o s � tive 
cases) . It was the refore decided t o  take titres of 1 ; 80 and abov e as the best  
overall estima te of prev ious infec tion . This t itre also to rre spond s to tha t 
assullll.ed to be a s sociated \vith previous infection · by some other workers (Wi lson 
and Miles , 1 9 6 7 , and Cogh lan and Longmore , 19 73 ) . 

The serological prevalence of t i tres of 1 : 80 or greater  of an � ib o d i e s  
to B. ahortus was 1 4 . 6% for meat insp e c .: or s  c ompared with 4 . 8% for meat 

workers . However ,  it mu s t  be appre c iated tha t t h e  wor kers bled at three  
�orks were a very biased s ample , bccnuse  as a resu l t of un ion a ctiv i �y . t h e  
maj o r i ty had <1 ve sted interest i n  bru cellosi s .  Th i s  b i a s  is bel ievPd t o  he 
partia l ly r e s p on s ib l e  for thE! higher percent age of workers , comparPd \d th 

inspe ctors , wi t h  a his tory of  clinical bruce l lo s i s and t i t r 2 s  o f  1 : 40 or grea l to r  
(see "Tat lt: 3 ) . Thus a sma l le r  pr.:>portion of t i t r e s  b e lo�J 1 : 5 0 were non - s p P. r :i f �. �: 
than in the in spector g r oup . ThE: overal l  serological ra te  f rom th� s e  three 
abattoirs wa s 8 . 4 %  compared w i t h  3 . 1 % f r om the three other aba t toirs wh �r2 
larger a n d  mo r e  representative samp les o f  the workers w e r e  b l ed . 

'l'ABL� 3 : OV fR;\.LL DI STRI BUTION OF T I TRES TO B. 4 BORTUS A�m CORRELA T I ON 
W I 'J'B H I STORY OF lJND !JLANT FEVER . 

T i t re P e r c e n t a ge o f  Population Percent age \·7ith lH s tory o f  D i s e: 2 s e  
Inspe c tors \vo rke r s  l n2.I?_E:ctors Horke�· s 

< 20 4 3 . 6  75 . 8  0 . 3  1 . 1  

20 2 7 . 4  1 2 . 9  1 . 7  2 . 0 

4 0  1 4 . 4  6 . 5  2 . 5  1 5 . 6  

80 6 . 6 2 . 9 3 . 7 2 3 . 6  
1 60 4 . 7 1 . 4 2 7 . 8  2. 3 . 6  
320 0 . 9  0 . 3  38 . 5  33 . 3 .. 
6 4 0 1 . 3  0 . 1  1 1 . 2 n i l  

1 280 0 . 6  0 . 1 40 . 0  n i l  

2 5 6 0  0 . 6  0 . 1  .nil ni l 

Total s e ra 
868 1 1 83 844 1 1 8 1 

test�ci 

With inspectors , "t·:ho handle a l l  cla s s e s  o f  s tock ,  i t  Has d i f f:!. c t> l t  c: o  
corre l a t e  specific s t o c k  con ta c t  w i th pos i t i v e  t i t r e s  and n o  associAt ; o� �  �P TC 
s t a t is t ically s i gnifican t .  Howev e r , as night be exp 0 c t e �  the r e  wa s a ne ga t i ve 
as8ociation w i th conta c t  wi th she2p and a p o s i t i v e  c0�re l.� t i on wi t h  cdt t l� . 
In add � t ion there was a signifi can� l y  h igher  (P<O . O � )  r� t e  o f  t it r�s  in 
inspectors from the Nor th I s land ( 1 6 % )  compared w� th ti 1ose i re� the S a u c h  
I s land ( 1 1 % ) . 
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As m ight be exp0. c t e d  t1w r e  \\':.ct s a s i r,u i f i can t a�; s c. c i il t ion b .:-� c ween tvo rkc r �3 
wi th a t i t r e  t o  B. abm'tus and work w i t h  ca t t le (P<O . OOL1 ) . There \-Jas a s im i. l a -c 
assoc ia t ion \·l i th p ig s  b u t  ca t t le hand l e r s  a re also the g r oup \•Jho p r o c e s s  p igs . 
A suxallcr p ropo r t ion o f  wor:-:e r s  hcmcUing s h 2. c p  h.:.d po:o.: L t iye t i t re s  c. cmpared 
with those han d l ing o t her  c la s s e s  of lives tock . S e r a  f rom me a t  wo rke r s  f rom 
one aba t to i.r ,.,e r e  a l so subj e c t e d  to a CFT u s ing Broee U a  avis a.s an an t i gen 
and p o s i t ive resul t s  were only o b t a ined f roM l l  wo rktr s , all o f  whom had 

concurrent t� t r e �  to B. abort·w3 . The high.:· s t  p e r c.E:n t u ge of serop o s i t ive 
cases were i n  those '.wrking in the rende r i ng depar t�;en t and workers ('mp loyecl 
as aa in tenance engine e- r s . N irtE: t e en o f  1 4 8  ( 1 2 . 8�0 peop1e in the s e  groups 
had tt i tres of 1 : 80 o r  greater and t his wa s a s i gni f i ca n t  o c cupa t i onal 
assoc 1 a t i on (P<O . 00 1 ) . The re ''a s  a t rend tm..ra rd s  an iucr e a s ing p r ev H l ence 

· o f  t i tr e s  \·l i t h  the t ime a wo rkc1: had been eElp loyed in the indus t r:-; .  For t h o s e  
emp1oyeJ f o r  l e s s  than fiVE: ye<J n �  the ra t e  ':i<J S  2 � 9�� comp ared v: i t h  6 .  4%  f o r  
thos•e emp loyed f o r  m o r e  than f i-..' e  years . S e r a  were a ]  so exami ned f rom 5 )  
ve ter ina!.· i an s  worki n g  i n  aba t  t o "i. r s . Tv.1ent:y ( 34 . 5%)  h <� d  p o s i t i v e  t i tres nnd 
23  (39 . 5 �� )  had a h i s to ry o f  previous c l in Jc-.:.1 b -:: u c e  l lo s i. s , bu t a ll  b 2 1i evecl 

that: th(oy had contra c t e d the d is e 8 :> e  \vhen in . general p ra c t ice and  of tea as 
a result o f  a c c i d en t s  involving S l 9  v a c c. i.nc. . The r e  ·"' e r e  no s i gn i f i c ant 

a s soe:iat ioas b e t ween the prevalence of t i t r e s  to l e p t o s p i r o s i s  <m d t i L re s  t o  
B .  abortus in any of t h e  o c cupa t: i onn l groups . 

D IS-CUSS ION 

l.1 forma t ion on t h e  incidence of o cc u p :1. i: ion a s s o c i :.:. t 0 d  zoonoses in 
mea!t wo rke r s  and in 8 p c c t o r s  Has only o b t a ·i.n e d  f l· om i n t  e r v  i eY.1S , and o n l y  
in a few c a s e s  wa s t he v a l i d i ty o f  a p o s i t iv e  r e s pons e c o n f i rme d by 

coh:t& c t l n b  t he p a t i e tl t ' s  phy s i c i D.-,1 . 7he d .J ! a  on mcd 1 r aJ. ly con f ilT1 e d  
o c cupat iorl .:< l  zoono ses (Tab le 1 )  can only b e  cons i d e r e d  2 11  iP d i c ;:� LL on 
o f  th e r e la t ive r i sk s . The r e l a t iv e l y  low o c c u r r e n c P  o f  s ome o f  t h e s e  
d i s�ases May in dica t � , a t r u e  l o w  inc i d e n c e ,  a l ow ri j � gnos t i c  r� t a  o r  
t h e.  f a i l u r e· o f  t h e  Horke.r t o  rememb e r  the i. l lnes s  or t1!e di  . .:<gnos i -:; . 

As pseucloco"'PO); i s  mo s t  l i k e ly t o  he c o n t r<l c t e d  f r vm c o :·; t o c t  \·i i tl! 
in fe c t e d  cow ' s  t e a t s , it woul d be u n l i k e l y  to b e  a common d i s e a s 0  of mea t  
work e r s . I t  i s  i n t e re s t in g  to n o t e  t h a t  il l l  s ix. c �J.S e s  r e corded ,.; c� r e  c o11 t :cac ·� r!d 

by the ind i v i duals wh i l e  t hey we re working oa d a iry fa rws . 

F i f t y  f ive p e r s o ; 1 s  r e p o r u, d  o r f  i n f e c U  l� n o f  the h.;; n :-ls . This i 8  a 
coru.mo n d is 2ase o f  Ne•·-' Zer1 land L: .. n i ) S  a nd i t  .i. :; (: s t imat e u  t h a t  <>pp r u , d :l!a t: c ly 
1 80 , 000 i l1 fL:·ct.ed n n i r.1.'l l s  a r e  s Ln.:D:1 L 2 r e d  c ;,ch yP <:: r (A . J . Roh i::.::; o ;� , )".' C; r s . cc:n.'! . :- .  
Rec ent changes in sheep d re s s in g  p ro c e d u r e s  � h i ch evo l v e  comp l e t e  s l · inn i ng 

of the head , may have increa s e J ' t he r i sk of cont rac t ing the d i s e a s e . Claims 
to t he Ac c i dent Compensa t ion Con� i s s ion , f o r  cont rac t in g  this d 1 s e a s e  f rom 
o.-:cup a t io n a l  conta c t , have i n c r e a s e d  f rom four in 1 9 7 4  to 1 !1 3  in 1. 9 7 9  (D . C lo u s t ol 
per.s . comm . ) . 

There v!a s no evidence o f  expc sure t o  
whom s e r a  v7 e r e  examined , and t hese r e su l t s  
d isease i s  n o t  endeni c i n  New Zea land . I t  

Q fever i n  any o f  t h e  p e c p .l e  f r om 
con f i rm o n c e  mo r e  that thi·s 
c o u l d  be t h a t  o c c up a t ionCJ l groups 

\.: it.li a high exp o s u r e  to .:tn"L il:C'.lo cons Li tutc a u s e f u l  sen.t: inel zrrJ : ,;.> " o r  
det:..ec t in g  the p r e s ence o f  c e r t :-:. in zoonos es , a n d  i n  countt· i e s  i n  \·1tJ �_ ci 1  Q f e:ve r 
is endemic , a r e la t iv e ly h igh s e ro l o 1ical p rev a l ence c an be d e t � c : Ed in mea t 
,,rorke rs (l!a :wman et ol> 196(: ; s c:'1onc1.1  et al_,  l 96 r, ) . 

I t  '\o.1ct. S  i n t e re s t i ng t o  n o t e  t.h a t  no p e r s on Ha� r• : cu r .-c; c� d  C.. f, hr.. <ri ng 
s u f f e r r� d  f · r!'• ery s i  . .? � n ) d .  A l. U: ;, ·  :::: '� e rys j p ;:>J<.::. s i �  a r::. >  1: :':ve 1 y  u r,co;-,-�·•n 
d isease of p igs in N E:\v Z ea la n J , L.i ·ys{pc Z.o ·i' I:J.: ·iw--Lcl-::::: :.:·:A· .! . .', ·':.. n' ia L i " c! ::.J· 

common c aus(: of a r t h r i t is in lor01L s (Kafers te in ) :Jt a. Z>  1 9 7 2 ) . 

I 
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Toxop l c. smos i s  i s  ap?arent ly. a \o.Tidespread and commorl in fec t ion o f  sl: (�P.p 

in New Zea land and a re l a t ively c..ommon caus e of  ov i ne abn r t ion . Hmvc·.-b: , 
a l t h ough the s er o l o g i c a l  p r evalence o f  t i t re s to T. gondii wa s high in �� a t  
inspectors ( 6 4 ;n , i t  wa& not s i gn i f i c an t ly h ighe r  than expe c t ed fro>r; a 

normal popula t ion o f  New Zea landers . No s ign i f ican t corre l a t ions b e ���en 
seropositive p e �s ons and e it he r s tock c ontact  or  ca t ownership wer e  
demonstrate d .  

Lep t o s p i. r o s is has been c learly shmvn to b e  an o ccupa t ional h a z a r d  in 
t.h e group s s t ud ied , and the resul t s  have b een d i s c u s sed ::.n de t ai l e l s ewhe r e  

. (Bla ck.'Uore et  a Z., 1 9 7 9  and Blackmc r e  a n d  S c ho l l wll , 1 980) . Two o f  the mo re 
imp or tan t f in d ings wer e  the p ar t ic u lar r i s k  associated with the s laugh ter  
and proce&s ing o f  p i gs and the  gre a t e r  r i sk t o  in s p e c tors i s  as soc ia t e d w i t h  
their grea ter con t a c t w j_ th in f e c t ed kidn eys du r j ng insp e c t ion p r o c E": d :.c e s . 

- Th is s t udy a ls o  d emons t r a t � s  the i111por t an ce o f  <: knowledt;e o f  the e p i d ec �. u l q ���· 
o f  each l ep t o s pi ral serov a r  endemic in a coun �ry , when a t t emp t ing to  c a r r y  
o u t  s uch a s tudy . 

Compared \·J i th surveys f r om o t her c ountries  (Buchanan et a l , 1 9 7 4 , Hdnsma; : ,  
et a l , 1 9 66 a n d  S chone l e t  a Z , 1 9 6 6 )  the prevalenc e o f  wo rkers with t i t r e s  to 

B. abortus wa s no t high . Th i s  -vms 110 t un exp e c ted as the n a t ional �o\' i·c. c 

bruc e llos i s e r a d i c :1 t ion pro gramrne is  p rogre s s ing \.;e l l . In January 1 9 S O  l e s s  
t han � �� o f  he rds were infec t e d , and t h e  annua l human inc i d cn�;e o f  und u l n !'. t. 
fever has d e c r e a s e d  f rom 1 1 9 in 1 9 7 4  to 45 in 1 9 7 8  (Anon , 1 9 7 9 ) . The 
s ign i f i cant l y  l CJ\,Ter per centage o f  inspc t:: t o r s  t·Jith t i t r e  t o  R. abor tus i n  
t h e  Sou t h I s land ls  probably assoc ia te� wi t h  a ERa�lcr  num� c r o f  da iry 
herd s in this reg ion of New Zealand . Eve n  wh2n bovi�� b � � cello s is w2 s 
a t  a hi gllt !r  endemic lev�J. , the ra t e  o f  i n f e c t ion in b e e f  c a t t le was a_;_t;ays 
le e s  than in dairy b r e ed s . I t  i s  intere s t ing to note tho.t the group s  o f  
mea t workers mo s t  a t  r i sk t o  bruc�llo s i s  were t t o � e  worki.n g  J n  the r cn d �r i n � 
depar tmen t s  t�l i ch p ro ce ss condemned H n d  ine d ib l e  byprodu c t s  and tho s e  eG� ].o y e d  
as w. ;: d.rd · "na n c e  c nr; incers . I t  i s  sugge s t e d  that a p-ropo r t ion o f  the: c c  c <: � ::.; s  
cou ltl h a ·:· e b e e n  in: ectetl by t he a e r o s o l  route. Buchanan e t  a 7. >  ( l � / t; ) 
suggested a s i�i l a r  rou t e o f  inf ection for maint enanc e wo rke r s  i n  p i g  a b a t t o � r s  
in t h e  U . S . A .  Ano ther f a c t o r  whi ch may be assoc iated -with t h e  h igh L i s k  f e r  
such worket · s , i s  the lower s t andards o f  hy &ien e  in areas p r0cess ing p �od G c t s  
cons idered ine d ib l e  for humans . The apparent i n c1 eased r i sk ( o r  i� s v e c t o � s  
·c.oul d b e  a s s oc ia t e d  with the inc i s j o n :J f  lymph n od e s  o f  i n f e c ted c :i � t J e  <A : : <.l 
t h e  handlit1g o f  'J t er i  du ring roi l t ine insp e c t io n  of  vis cera . 

We have d emons t rated that a t  l eas t two d i3e� ses o f  s tock ( le p t o s p i 1 o s i s  
and b r uc e l lo s i s )  cons t i tu t e  impor t an t  o ccupat ional hazard s f o r  mea t worker s  
and ins p e c tors i n  New Z e aland . Al though the r i sks are no grea t e r , or even 
less , than tho se reported f r om other c oun t r ies , tl 1ey s t i l l  cons ti tu : e imp o r t a n t  
pub l i c  hea lth p rob lems . O ther coun t r ies wh ich have larger n umb e r s  o r  a 
grea ter preva l ence o f  s t ock a s s o c i a t e d  z o onos es , will have even greater 
prob lems . I t  is . believed tha t this a s pe ct o f  mea t  hygiene i s  o f t en neg !. e ��: ed 
and wa rrants greater internat i on a l  concern . 
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