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Cancer risks in painters: study based on the 
New Zealand Cancer Registry 

Peter  B Bcthwaire, Neil PearccO, James Fraser 

Abstract 
Painters a re  exposed to a range of complex 
chemical mixtures which include organic 
solvents and dye products with known carcin- 
ogenic and mutagenic potential. Trade pain- 
ters or those manufacturing paints and coat- 
ings have increased rates of noa-malignant 
diseases and cancers; including lung cancer, 
acute leukaemia, bladder cancer, and cancers 
of the oesophagus, larynx, biliary system, liver, 
skin, and large bowel. A series of case-control 
studies of painters, based on the New Zealand 
Cancer Registry, are presented. These concer- 
ned 19904 male patients registered for the 
period 1980-4 who were aged 20 or older at the 
time of registration. For each cancer site 
studied, the registrants for all other cancer 
sites formed the control group. Three cancer 
sites were associated with work as a painte- 
namely, bladder cumours (odds ratio (OR) 
1.52, 95O6 confidence interval (9S0!, CI) 1.00- 
3.31), kidney and other urothelial tumours (OR 
1.45, 95O!, CI OSS-Z~50 ) ,  and multiple myeloma 
(OR 1.95, 9S0!,, CI 145-3.65). Risks for multiple 
myeloma were greater among car or spray 
painters and signwrirers (OR 3.51) compared 
with construction and general painters (OR 
1.80). No increased risk was found for leuk- 
aemia or for respiratory. biliary, skin, or gas- 
trointestinal cancers. 

Persons engaged :n the manuBc:ure and Application 
of paint .ire potenriall:; zuposed :o a kerogeneous  
group of substances. :n aarricuiar 3 ;vide range of 
organic solvencs and 2:. c L*ruuiucrs. Se-:eral studies 
have !nvesrigated - h e  .xcucar:onal risks of work in 

the paincing [rads or ;n indusrr:cs .manufacturing 
pain: md coatings. Increased nsks have Seen shown 
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to occur for lung cancer,'-' a m t e  leukaemia,2b multi- 
ple n y e l o m a , ~ "  bladder cancer,' and cancers of 
the oesophagus, larynx, biliary system and liver,'' !' 
skin, large bowel, and Also, increased rates 
of non-malignant liver disease?.- heart disease,' and 
respiratory and upper gastrointestinal tract disease' 
have been described, together with a form of chronic 
toxic encephalopathy known as "painters syn- 
drome.'" 

We report here on the findings of a case-control 
study, based on the New Ze3land Cancer Registry, 
undertaken LO assess the risk of cancer for New 
Zealand men employed as painters and to generate 
hyporheses for funher  :esting. 

Met hods 
Our cohorr comprised male ?atients who were regis- 
tered with the New Zealand Cancer Registry for the 
period 1 9 8 0 4  u ho were aged 20 or older at iegistra- 
tion. ?he New Zealand Cancer Registry is popula- 
tion based and collects data from public and private 
hospitals rhroughouc the counrry. with further infor- 
macion obtained from death cerrificates and inciden- 
tal necropsy findings For tFe studv period under 
ionside:arion reg:srrarion was .,-irruaily complete. 

Occupation is defined as t l e  patients' current or 
most recent occ- pari ion At The -:me of registration, 
2nd :s a d e d  :n :he New Zeiiand Cancer Registry 
using the New Zcaland Standard Classification of 
OccuFariuns NZSCO - , chi5 .s a nodification of ihe 
International Standard Classification of 
dccupatiuns: Of :he :oca1 24 742 male regiscranrs, 
occupational informarion was coded for 19 904 
SOo o and dara analysis was confined to these. Table 

I - h o w  rhe disrr:bution of cancers in 'his group. 
The NZSCO :dencines cwo groups of painters. 

T h e  firsr group consisrs of general painters. painter 
decorators. and tree1 and other construction painters. 
?he second gnu? cJmpr:ses car painters. sprav 
painters. >ignu r:tex. and other mclabsined painters. 
The  cla5k:iicarion itoes nor d l o w  for che !dentificarion 
-3f itorkers manufxruring painr and coarings. 

The design conssted of 3 series of case-control 
studies using the over311 group of i o  004 registrants, 
to examine t h e  association between diverse cancer 
sires and work as 3 painter. F o r  each cancer sire (see 
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table 1 '  the regisrrants for che ocher cancer sites 
formed the control group. For example. in tit 
analysis for cancers of the buczal cavity and p h a F n x  
, International Ciassificacion of Di>csse ICD , Sch 
revision. :odes :-IO-I-W , che :ase group ionsisred 
of the 698 registrants wich L!is rype of cancer, and the 
ocher 19 306 cancer registrants formed the control 
group table 1:. T h e  identical procedure was then 
applied to the other diverse sites. T h e  analysis was 
conducted using the 5:;;i;ticai .-Lrz$:;s 
Age adiusted odds ratios ORs were estimated by che 
Mantel-Haenszel method" using 10 year age groups. 
Confidence intervals 95" C! were calculated using 
.Mierrinen's approximate method." 

Several previous case-control studies based on rhe 
S e w  Zssland Cancer Rsgistry nave used "other 
c a r e r s "  to form *e control group. T h e  relevant 
issues in this design are described '- T h e  
principle advantage of using other cancers as controls 
is che minimisation of information bias, rogether with 
a reduc:ion in selection bias su-ing to incomplete 
cancer registration. .A potential disadvantage is the 
possibility of selection bias if the exposure under 

Results 
Table 3 shows h e  age adjusted ORs for the various 
cancer sites in S e w  Zealand painters. The  principal 
findings are :he rnereased relative risk for u r i n a p  
cancsrs and mulnpk  myeloma. There was little 
evidence 6f an increased risk for other cancer sites; 
notably no excess nsk occurred for lung, gastrointes- 
tinal, liver and bilary tumours, or leukaemia. 

Table 3 shows char che excess risks pertain to both 
bladder ;ICD? 9th re-.%x, rnde !%) and to kidney 
and other urothelial tumours 'ICD. 9th revision, 
code 189 I although che number of iases is small in 
the 189 group. Risks for bladder and urinary tumours 
were slightly higher in the car. spray. and signwriter 
paixtsr group OR = 1 32. S j " ,  CI 9.85-2-5' than 
among ionsrFxriun and general painters ,OR = 
1.47. 9joQ Ci 1-02-2.13 . A larger difference was 
found for multiple myeloma, with t h e  car, spray. and 
signwriter group having a greater risk :OR = 2.81, 
W o o  C1 0.7310.7', than construcrion and general 
painters ,OR = 1-80. 9 j o 0  CI 0.89-3.61). 

Table 4 shows that che ORs for both the urological 
cancers and for multiple myeloma were particularly 

consideration is associated with an increased risk for 
other cancer sites. Such bias is likely to be minimal in 

increased in younger persons. 

occupational studies. however. unless exposure is 
assoc:ated with a common cancer '' Even in this 
situation the  direccion of bias is towards h e  null 
value Generally this bias cw. be minimised by 
selecave exclusion of txposure related cancers from 
the control group. although this may in certain 
siruacions acrually lead to an increase in n e t  bias.-- 

Table I 
Zsuidnd men aged 20 or older, 1 9 8 0 4  

Disrriburron oj;ancer cases. 6.v sire in .VIC 

Discussion 
T h e  finding of an increased risk of bladder cancer 
among painters is consistent with previous studies. 
.in excess of bladder rumours was noted in a propor- 
tionate mor:alin ,rud\ of artistic painters. .A his- 
torical cohorr stud\ ionducred on 19 l o  Geneva trade 
painters. followed up from I070 until 1984, showed a 
standardised mortality ratio SMR' for painters of 
?Ob 95'0 CI  97-38;' and a standardised incidence 
ratio of 171 9 j 0 0  CI  101-172; for bladder m o u r s . s  
No increased risk xas  noted for kidney tumours in 

L o  01 m i h  this study Jensen er a1 in a case-control s n d y  
underraken in Copenhagen, found an increased nsk 
for bladder cancer m trades undertakInnp uamting 

TOW 
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ICD xcupuriun 
. J K ~ O ~  recorded ' 0  Tire ut idme* 

Buccal cavity l*140 
Oesophagus I50 
Stomach 151 
Colon 153 
Rectum I54 
L i v e r  1 5 5  
Gallbladder 156 
Pancreas 15- 
Nasal ;avit\, s u m s  I ou 
Lamns I O 1  
Lung I h2 
Soir :Issue sarcoma 1 T I  
.Malignan1 melanoma 172 
Prostate I85 
T ~ S I J S  i YO 
Bladdrr IS8 
Kidnei I 80 
Brain 101 
Non-HodgLin'5 lvmphoma 200.20:  
Hodgwin's lvmphoma 201 
Muirlplc rnveluma 20 3 
Lrukaemia 204-20Q 
Other - 
Tiiral I 4Q-200 

583 82 708 
385 83 463 

1014 81 1258 
2043 A 2  25w 
: 3 7 0  82 1670 

184 33 2'3 
I20 87 138 
571 82 00-5 
4b 79' 58 

303 SO 179 
4224 84 5031 

142 A 3  I - !  
! I16  -- 1 HR 
2135 73 3 3 4 7  
100 92 435 
012 i 2  1259 
542 '81 m o  
431 90 18 I 
535 82 652 
! 7 0  01 I80 
205 83 355 
534 82 b4Q 

l iM 78 1088 
!QOO4 80 247b2 

, O R  = 1.j9,95OO CI  1.04-1.86)for 10yearsdurauon 
of employment, with a significant trend for duration 
of employment." .A German case-control smdy 
examining lifestyle and occupational risk faaors  for 
lower urinary rrac: cancer found an increased risk in 
spray painters 'OR = 4.67, 959'0 CI 2.10-10.39)." 
Olsen and Jensen. in an analysis of a linked data set 
from rhe  Cancrr Regsrry and the Danish Sup- 
plementsr). Pensions Fund found a significant 
increase in cancers of the lower urinary tract among 
persons employed in paint and glue manufacrure and 
among persons working in paint shops." An 
increased risk of bladder cancer has also been des- 
cribed in painters in the United S t a ~ e s . ! ~  

Increased risk of multiple myeloma has been 
associated with 3 number of occupational groups 
including wood workers," printers," 
workers in chemical manufacturing plants," and in 
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Tdblz 3 . - Ip c ldp tzd  ORA 95 '1 CI /or cancer in painters; .Vrw Zralmd Cancer Rrptsrr; 1 9 8 0 4  

OR 95% CI S i r z  of .rlnccr ICD ; ~ r z r o ~  Exposed smcr Exposed aniroir 

Sucul  d v l n  
Oesophagus 
Stomach 
Cdon 
R e m m  
L.rer 
Gdlbiaddrr 
Pmcrcas 
Larvnx 
Ldng 
Sotr cissuc sarcoma 
Maliqnant meianoma 
Prosrare 
Testis 
Lrinarv, bladder 
Brain, nervous svstem 
Yon-Hodgkin s lvmphoma 
Hodgkin s lvrnphoma 
Multiple rnveloma 
Leukaemia 
Other 

143-149 
I50 
151 
I53 
1% 
I55 
I56 
I57 
141 
I42 
171 
I72 
185 
IY6 
188. 189 
191, 192 
200.102 
20 I 
203 
10&-?09 - 

10 
7 

I O  
3 
25 

3 
6 
6 

98 
1 

I4 
43 
5 
38 
10 
9 
! 

IO 
i 

37 

3 

343 
380 
005 
201 5 
1351 
353 
I17 
565 
397 
265 
141 
1102 
2392 
394 
315 
345 
526 
169 
185 
348 
314 

r d b k  3 Age ddjusted ORs 95'0 C I  for painters by 
, u a s i e ,  .Vr.- Zruiand C m c e r  R.e:str;., f 9 8 0 - 4  

workers exposed to petroleum  product^.'^ Several 
case-control studies have reponed small non-sig- 
nificant excess nsks of multiple myeloma among 
pamters.' lo ' I  A cohort srudy based on Swedish death 
cerrificates of 416 paint indusrrv workers was under- 
taken by Lundberg and colleagues. .imong 96 work- 
ers who died, three deaths cccurred from multiple 
myeloma against O i de3~hs -xprcted.' Our study 
found no excess risk for ieuKaemia m o n q  painrers, 
although chis has been :e;.orr:d by other workers, 3 
study based on New Zsalmd de3ch certificates found 
an increased risk for all kuKaemias :n male painters 
SLUR 2 3 4 9 4  I CI ! O  1- 40 i . 3s did a Swedish case- 

control study where painters with exposure io 
"___ ____.___ panic solvents exhibrced an OR of 13 
195O, CI 2-551 ' 

Tine cxposure of  painters io chemical compounds 
IS  complex and the composition of paints and glues IS 

,.,-,-,.-,..*-",.I .. 

likely to vary between countries. No specific study 
has been undertaken in New Zealand to document 
the various exposures m o n q  different groups of 
painters. Painters are exposed co various dye and 
pigment products, with one of the most common 
exposures being to organic solvents.' I b  Painters are 
exposed to organic solvents either 3s vapours or by 
direct skin application *rough the regular use of 
cleaning solvents. .A common jolvcnt used by house 
painters is white spirit Sroddard's solvent), which is 
a mixture of around 20'- aromatic and goo, aliphatic 
hydrocarbons. Paints and lacquers also contam a 
mixture of aromatic solvents ',G-C0), toluene, and 
xylenes. Spray painters are also exposed to aerosols of 
paints, fillers. and catalysts.'- * Also, some painters 
use a range of adhesive m d  degreasing agents that are 
heterogeneous solvent producrs commonly contain- 
ing rrichloroethl;lene. n-bexane, and methylethyl 
krone." '' T h e  use loibenzene :s prohibited as a pure 
soivenr in most countries. but mal; Sr present in small 
quantities as m impurit:; :n orher scivents.' A range 
of organic solvencs has bern shown io have mutagenic 
;.rOpCKleS but detailed :knowledge on the specific 
risks posed by indi,;idual solvenrs is 

.+lso, exposure to GipZGi; j < ~ ~ ~ C Z Z  has been linked 
IO 3 number hacnaropoimc malignancies, in 
particular. 1l;mpnornas. ieukaemia. and multiple 
my e io ma. . ii 
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T h e  interpretation of nnding a greater risk for 
urological cancers and multiple myeloma in younger 
male painters is uncertain. This  rnay reflect a change 
over time in the composition of paints and glue 
products. together with a change in the work prac- 
ticcs of painters or in other environmental confound- 
ing factors. .\Iternatively mortality among younger 
painters may reduce those at risk of developing 
cancer at an older age. Further. the difference may be 
a function of the use of a relative measure of effect 
radier than an absolute measure.* 

T w o  main limitations of a registry based study of 
this type are the lack ofvalid information on exposure 
and the lack of information on potential confounding 
factors such as cigarette smoking. Knowledge of only 
the most recent occupation of registrants provides a 
crude occupational histor!.. wi:h nc; information on 
spec:fic esposures. Secondary information on smok- 
ing behaviour is available from the 1981 census of 
population and dwellings, which showed that 364'0 of 
New Zealand male painters were regular cigarette 
smokers, compared with 3 8 O b  of the total male 
workforce.'' T h e  higher proportion of smoking 
behaviour among male painters rnay partially explain 

xcess of bladder cancer seen in this group. It  is 
ri,.;worrhy, however, that no other cancer sites 
srrcmgly associated with cigarette smoking showed an 

s of cases among painters. Siemiatycki er al have 
as,cssed the degree of confounding bias related to 
smoking and socioeconomic state in estimates of 
occupational associations with bladder cancer. They 
concluded that relative risks in escess of 1.20 were 
unlikely to be attributable to confounding bias by 
these variables.'' Whether ir is prudent to generalise 
from these results is uncertain, although similar 
results were reported from Finnish"' and American'a 
studies. 

In summary, this cancer registry based case con- 
trol study has examined the cancer experience of 
male painters, who are known from previous work to 
have an excess of certain cancer types. Painters are 
exposed to a wide range of complex mixtures that 
include a number of known carcinogenic and 
mutagenic chemicals including organic solvents and 
dye products. T h e  findings are consistent with 
previous work showing an increased risk for 
urological and haematic cancers among painters. T h e  
study found an excess of cases of multiple myeloma, 
however. among painters whereas other workers 
found an excess of leukaemia. These associations 
point to priorities for further research into the 
occupational exposures and cancer experience of 
S e w  Zealand painters. 
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