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Abstract
Incidence of non-Hodgkin's lymphoma in dif-
ferent employment categories was evaluated
from the Swedish Cancer-Environment Regis-
try, which links cancer incidence during 1961 to
1979 with occupational information from the
1960 census. New associations were found for
men employed in shoemaking and shoe repair,
porcelain and earthenware industries, educa-
tion, and other white collar occupations.
Several findings supported associations found
in other countries, including excesses among
woodworkers, -furniture makers, electric
power plant workers, farmers, dairy workers,
lorry drivers, and other land transport work-
ers. Risks were not increased among chemists,
chemical or rubber manufacturing workers,
or petrochemical refinery workers. Caution
must be used in drawing causal inferences
from these linked registry data because infor-
mation on exposure and duration of employ-
ment is not available. Nevertheless, this study
has suggested new clues to possible occupa-
tional determinants of non-Hodgkin's lym-
phoma.

(British Journal of Industrial Medicine 1993;50:79-84)

During the past few decades, incidence of non-
Hodgkin's lymphoma has been increasing in many
countries including Sweden, particularly among the
elderly."q Although some of this increase may reflect
diagnostic improvements, environmental and
occupational factors have also been implicated.5 The
relation of occupational exposures to non-Hodgkin's
lymphoma has not been extensively evaluated,
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although excess risks have been reported among
farmers in several geographical areas." Among the
agricultural exposures implicated in non-Hodgkin's
lymphoma are pesticides, fertilisers, and live-
stock.7"2"5 Not all studies have found an increased
occurrence among persons in agriculture related
occupations or those exposed to pesticides,
however.'"'9 Workers exposed to organic solvents
such as chemical manufacturing workers,'2 1317 22 23
chemists,24 and petrochemical workers,'725 may also
have an increased incidence.20 2' To evaluate a
possible role for these occupations in the aetiology of
non-Hodgkin's lymphoma, we utilised the Swedish
Cancer-Environment Registry (CER), a national
linked registry of cancer and employment data.
Because earlier reports212' have examined agricul-
tural and forestry workers with this linked registry,
our focus is on employment outside these areas.

Materials and methods
The CER merges incidence reports from the
National Swedish Cancer Registry (NSCR) for the
period 1961 to 1979 with occupational information
from the 1960 census.29 The unique 10 digit number
assigned to each Swedish citizen allows linkage of
these two data sources for individual subjects. Accor-
ding to Swedish law, all malignant tumours and
certain precancerous conditions and benign lesions
must be reported to the NSCR.'0
The CER employs the International Classification

ofDiseases (ICD) 7th revision for coding of site and a
modified World Health Organisation coding system
for histopathological classification. During the past
25 years, numerous morphology based classification
schemes have been proposed for non-Hodgkin's
lymphoma and at present no single system is in
widespread use.3' The problems related to
reproducibility for a given pathologist or in attaining
agreement among pathologists, using either a single
classification or different schemes, have been
documented.32 These difficulties in conjunction with
the failure of the ICD coding system to reflect the
rapid changes in non-Hodgkin's lymphoma clas-
sification over time make it difficult to assess
occupational association by subtype over a long
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period of follow up. Thus in this analysis non-
Hodgkin's lymphoma will be considered as a single
entity.
The standardised cumulative incidence ratio

(SIR) was used to estimate the risk ofnon-Hodgkin's
lymphoma for each occupational and industrial
group. The SIR is the ratio of observed to expected
number of cases in a specific employment category.
The expected number was calculated by applying five
year birth cohort, sex, and region specific non-
Hodgkin's lymphoma incidence rates in the Swedish
male population for 1961-79 to the birth cohort and
sex specific distributions of the industrial and
occupational categories. To evaluate statistical
significance it was assumed that the observed number
of cases of non-Hodgkin's lymphoma followed a
Poisson distribution."
The employment classifications, derived from

international standards, and used in the 1960 census
were taken to define industrial and occupational
groups.3435 The SIRs were calculated for all major
(one digit code), general (two digit code), and specific
(three digit code) industrial and occupational
categories.

Results
There were 4496 employed Swedish men diagnosed
with non-Hodgkin's lymphoma (all microscopically
verified) during the 19 year follow up (1961 to 1979).
The SIRs for non-Hodgkin's lymphoma were

initially evaluated by the 10 major (one digit code)
industry and occupational categories. Incidence was

not significantly increased or decreased in any of the
major industrial or occupational employment
categories (data not shown).
There were few significantly increased SIRs among

the 46 general (two digit) industries, or among the 60
general (two digit) occupations. For general indus-
tries, moderately increased risks were seen in the
furniture and furnishings industry (SIR 1-3; 55
cases; p < 0-05) and in the electrical power industry
(SIR 1-3; 81 cases; p < 0 05). For the general (two
digit) occupation categories, non-Hodgkin's lym-
phoma was moderately increased among men work-
ing in education (SIR 1-3; 86 cases; p < 0 05).
Table 1 presents results for specific (three digit)

industries and occupations with statistically sig-
nificant (p < 0-05) SIRs. Workers in the dairy, shoe
repair, and porcelain and earthenware industries had
significantly increased SIRs for non-Hodgkin's lym-
phoma, as did those in the wholesale paper industry,
banking, research and scientific institutes, and in
other public jobs. The significant excess of non-
Hodgkin's lymphoma at the two digit level for the
furniture and furnishings industry was not seen at the
three digit level, although furniture making was still
increased (Industrial code (Ind) 250; SIR = 1-3; 44
cases) as was other related furniture work (Ind 252;
SIR = 1 9; four cases). The significant excess for the
electrical power industry at the two digit level was
not seen at the three digit level, although the SIR for
electrical power plants was still increased (Ind 500;
SIR = 1-3; 52 cases), as were SIRs for gas plants
(Ind 501; SIR = 2-0; eight cases) and waterworks

Table 1 Statistically significant (p < 0 05) SIRsfor non-Hodgkin's lymphomas by specific industries and occupations among
Swedish men, 1961-79

Code Cases Number expected SIRt

Industry
201 Dairy 25 15-2 1 6*
232 Shoe repair 23 12-6 1.8*
332 Porcelain and earthenware 14 7-2 1.9*
616 Wholesale paper 16 7-9 2-0*
670 Banking 25 14-1 1 8**
830 Research and scientific institute 13 3-7 3 5**
837 Other public jobs 10 3 7 2.7**

Specific Occupation
005 Engineers, technicians in mining 20 10-3 1.9*
050 School teachers 14 6-8 2-1*
052 Special teachers 24 14-8 1-6*
203 Bank cashier 5 1-5 3.3*
290 Secretaries, typists 11 5-4 2-1*
297 Health insurance clerks 6 1 9 3.2**
721 Shoemakers 23 13 4 1 7*
875 Lorry drivers 42 29-2 1-4*

*p < 005; **p < 001.
tAdjusted for age and region.
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(Ind 502; SIR = 1-8; nine cases). For specific
occupations (table 1, lower panel), significantly raised
SIRs were seen for mining engineers and tech-
nicians, school and special teachers, bank cashiers,
secretaries, health insurance clerks, shoemakers, and
lorry drivers.
To further examine non-Hodgkin's lymphoma

and employment, we evaluated risks for non-

Hodgkin's lymphoma for occupations within indus-
tries. Table 2 lists the occupations within industry
having significantly high SIRs. Of interest and not
already identified in table 1 were the increased risks
for engineers and technicians employed in power
plants, mechanical engineers and technicians in car
factories, and other woodworkers in sawmill and
planing mills.

Discussion
This CER survey for non-Hodgkin's lymphoma has
uncovered new associations among shoemakers and
workers in the procelain and earthenware industry.
There have been some links between shoe workers
and leukaemia, aplastic anaemia," " and non-
Hodgkin's lymphoma (two cases)38 in clinical reports,
but no excess of non-Hodgkin's lymphoma has been
found in analytical studies in the United States,3"'
the United Kingdom,42 or Italy.43 Shoemakers and
shoe repair workers have been exposed to a large
number of agents including benzene, other solvents,
glues, adhesives, polishes, and stains.' Workers in
the porcelain and earthenware industry have been
found to be at increased risk for silicosis, and to have
increased rates of lung cancer (although not in
Sweden) but non-Hodgkin's lymphoma has not
previously been linked with this industry.4"' Risk of
non-Hodgkin's lymphoma was significantly in-
creased among men in Iowa and Minnesota residing
near earthenware and pottery factories, however.49

Workers in the porcelain and earthenware industry
are exposed to fine dust particles and also to dyes,
paints, arsenic, lead, and other compounds.50
The excesses we found for office workers and bank

employees have not been previously described5'"
although these associations may reflect a relation of
non-Hodgkin's lymphoma to higher socioeconomic
state,53 54 rather than a role for specific occupational
exposures.
The increased risks of lymphoma among workers

in the furniture and furnishings industry and among
woodworkers in sawmills and planing mills are
consistent with the excesses of non-Hodgkin's lym-
phoma previously reported for carpenters, sawmill
workers, and pulp and paper mill workers in
Washington state55 and British Columbia.56 Potential
exposures include not only wood dusts, but also
paints, lacquers, varnishes, thinning solvents, and in
some situations, antifungal agents, insecticides, and
dioxin.57

Significantly increased risks were found among
engineers and technicians in the electrical power
industry. Occupational exposures to electric and
magnetic fields have been associated with increased
occurrence of non-Hodgkin's lymphoma among
Swedish workers in a large telecommunications
company,58 United States telephone company
employees,59 Canadian power and telephone lines-
men,61 and electrical engineers and technicians in
surveys in Massachusetts62 and Washington State.63
No significant excesses were reported among Swedish
electrical engineering graduates,'M Swedish electric
power linesmen and power station operators,65 or
Swiss electricians.'M Residential exposures to mag-
netic fields have been associated with increased risk of
lymphomas in Denver67 and the United Kingdom.68
As well as possible exposures to magnetic and
electrical fields, the Swedish workers may have had

Table 2 Significant (p < 0-05) SIRsfor non-Hodgkin's lymphomas by specific occupations within industries among Swedish
men, 1 961-79

Code Occ/Ind Specific occupation within industry Cases Number expected SIRt

203/670 Bank cashier in banking industry 5 0 9 5-8**
201/613 Bookkeeper in wholesale fules 4 0-8 4.8*
001/500 Engineer or technician in electric power plants 4 0 9 4 7*
635/620 Messenger in food business 4 0 9 4 3*
883/233 Warehouse worker in ready made garment industry 5 1-2 4 3*
883/642 Warehouse worker in hardware and machine business 4 1 0 3-9*
050/813 School teacher in other education 5 1-3 3.8*
005/340 Mining engineer or technician in iron and steel industry 10 3 0 3 4**
297/674 Health insurance clerk in health insurance industry 6 1 9 3-2*
003/363 Mechanical engineer or technician in car factories 8 2 5 3.2**
321/614 Travelling salesman in wholesale tools 6 2 1 2.9*
827/201 Dairy worker in dairies 15 8-1 1 8*
778/240 Other woodworkers in sawmills and planing mills 17 9-4 1.8*
721/232 Shoemaker in shoe repairs 22 12 3 1.8*

*p < 0 05; **p < 0 01.
tAdjusted for age and region.
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contact with various solvents, other chemicals, and
non-chemical exposures.65 In the absence of specific
information on exposures of engineers and tech-
nicians in the electric power industry, however, it is
difficult to determine the role of any agents in the
increased risk for non-Hodgkin's lymphoma.69
Although we found a significant excess risk among

dairy farmers, earlier case-control70 and CER28
studies in Sweden found no increased risk of non-

Hodgkin's lymphoma among farmers overall or

various subgroups of agricultural workers including
owners and tenant farmers employed in land or

animal husbandry, horticulture, and related occupa-
tions (reindeer husbandry, fur farming, care of
animals other than livestock, and miscellaneous).26
Some studies from the United States,"962 71-73 the
United Kingdom,74 Italy,75 New Zealand,1° and Tas-

mania" have reported an increased risk for non-

Hodgkin's lymphoma among farmers and other
agricultural workers, although no excesses were

found in other United States'6 52 76 77 or United King-
dom"8 investigations. The exposures linked to non-

Hodgkin's lymphoma among farmers include pes-

ticides, herbicides, fertilisers, and livestock.7 13 15

Also, slaughterhouse workers in New Zealand have
been reported to be at excess risk of non-Hodgkin's
lymphoma,78 suggesting that zoonotic agents may

have an aetiological role.79
HHfle Hcess risk we found among lorry drivers

supports earlier reports of significantly increased
non-Hodgkin's lymphoma among highway and road
transport workers.7 80 8' Recognised exposures in this
type of work include exhausts from petrol and diesel
driven vehicles, benzene, and various solvents.8283
The raised SIRs for teachers and those employed

in research and scientific institutes are consistent with
findings from other occupational surveys.626384

Whether carcinogenic exposures occur among these
workers is not clear, although socioeconomic and

53 54 85

dietary factors may also be important.
We found no excess of non-Hodgkin's lymphoma

among chemists, chemical or rubber manufacturing
workers, or in men working in petrochemical refin-
eries as described in other investigations.'722-258687
Also, no excess risk ofnon-Hodgkin's lymphoma was

seen among physicians and dentists as reported in
other surveys,62 637 among postal workers or main-
tenance workers as reported elsewhere.626384
The shortcomings of the CER such as the lack of

direct information on exposures and duration of
employment have been previously described.2688
Nevertheless, the CER has identified known high risk
occupational activities-for example, mesothelioma
among shipyard workers, nasal adenocarcinoma
among furniture makers, and liver angiosarcoma
among certain chemical workers.8889 Our results,
however, may be affected by the problem of multiple
comparisons, with some findings reflecting chance

events rather than true occupational associations.
In summary, this nationwide survey of occupation

and non-Hodgkin's lymphoma has shown new

aetiological leads as well as associations reported in
other studies. The overall results, however, suggest
that occupational risk factors have a limited role in
non-Hodgkin's lymphoma and the rising incidence
trends reported for this tumour.

Requests for reprints to: M S Linet, National Cancer
Institute, EPN 415B, Rockville, Maryland 20892,
USA.

1 Doll R, Muir CS, Waterhouse J, eds. Cancer incidence in five
continents. Vol II. Berlin: Springer-Verlag, 1970.

2 Waterhouse J, Muir CS, Correa P, Powell J, eds. Cancer
incidence infive continents. Vol III. Lyon: IARC, 1986. (IARC
publ No 15.)

3 Waterhouse J, Muir C, Shanmugaratram K, Powell J, eds.
Cancer incidence infive continents. Vol IV. Lyon: IARC, 1986.
(IARC sci publ No 42.)

4 Muir C, Waterhouse J, Mack T, Powell J, Whelan S, eds. Cancer
incidence infive continents. Vol V. Lyon: IARC, 1987. (IARC
sci publ No 88.)

5 Greene MH: Non-Hodgkin's lymphoma and mycosis fungoides.
In: Schottenfield D, Fraumeni JF Jr, eds. Cancer epidemiology
and Prevention. Philadelphia: WB Saunders Co, 1982;754-78.

6 Cantor KP. Farming and mortality from non-Hodgkin's lym-
phoma: a case-control study. Int J Cancer 1982;29:239-47.

7 Hoar SK, Blair A, Holmes FF, et al. Agricultural herbicide use

and risk of lymphoma and soft-tissue sarcoma. JAMA
1986;256:1 141-7.

8 Dubrow R, Paulson JO, Indian RW. Farming and malignant
lymphoma in Hancock County, Ohio. Br J Ind Med 1988;45:
25-8.

9 Brownson RC, Reif JS. A cancer registry-based study of
occupational risk for lymphoma, multiple myeloma and
leukaemia. Int J Epidemiol 1988;17:27-32.

10 Pearce NE, Sheppard RA, Smith AH, Teague CA. Non-
Hodgkin's lymphoma and farming: an expanded case-control
study. Int J Cancer 1987;39:155-61.

11 Giles GG, Lickiss JN, Baikie MJ, Lowenthal RM, Panton J.
Myeloproliferative and lymphoproliferative disorders in
Tasmania. 1972-80: occupational and familial aspects. J Natl
Cancer Inst 1984;72:1233-39.

12 Hardell L, Eriksson M, Lenner P, Lundgren E. Malignant
lymphoma and exposure to chemicals, especially organic
solvents, chlorophenols, and phenoxyacids. A case control
study. Br J Cancer 1981;43:169-76.

13 Woods JS, Polissar L, Severson RK, Heuser LS, Kulander BG.
Soft tissue sarcoma and non-Hodgkin's lymphoma in relation
to phenoxyherbicide and chlorinated phenol exposure in
western Washington. J Natl Cancer Inst 1987;78:899-910.

14 Weissenberger DD. Environmental epidemiology of non-

Hodgkin's lymphoma in eastern Nebraska. Am J Ind Med
1990;18:303-5.

15 Burmeister LF, Everett GD, Van Lier SF, Isacson P. Selected
cancer mortality and farm practices in Iowa. Am J Epidemiol
1983;1 18:72-7.

16 Schumacher MC, Delzell E. A death-certificate case-control
study of non-Hodgkin's lymphoma and occupation in men in
North Carolina. Am J Ind Med 1988;13:317-30.

17 Franceschi S, Serraino D, Bidoli E, et al. The epidemiology
of non-Hodgkin's lymphoma in the north-east of Italy: a

hospital-based case-control study. Leuk Res 1989;13:465-72.
18 Cartwright RA, McKinney PA, O'Brien C, et al. Non-

Hodgkin's lymphoma: case control epidemiological study in
Yorkshire. Leuk Res 1988;12:81-7.

19 Wiklund K, Dick J, Holm L-E. Risk of malignant lymphoma in
Swedish pesticide appliers. Br J Cancer 1987;56:505-8.

20 Brandt L. Leukaemia and lymphoma risks derived from
solvents. Med Oncol Tumor Pharmacother 1987;4:199-205.

21 Olsson H, Brandt L. Risk of non-Hodgkin's lymphoma among
men occupationally exposed to organic solvents. ScandJ Work
Environ Health 1988;14:246-51.

82



Non-Hodgkin's lymphoma and oocupation in Sweden: a registry based analysis

22 Wong 0. An industry wide mortality study of chemical workers
occupationally exposed to benzene. II Dose response analyses.
Br JInd Med 1987;44:382-95.

23 Ott MG, Teta MJ, Greenberg HL. Lymphatic and
hematopoietic tissue cancer in a chemical manufacturing
environment. Am J Ind Med 1989;16:631-43.

24 Li FP, Fraumeni JF Jr, Mantel N. Cancer mortality among

chemists. J Natl Cancer Inst 1969;43:1 159-64.
25 Tabershaw IR, Cooper WC. A Mortality study of petroleum

workers. Medical Research Report No EA7402. Prepared for
the American Petroleum Institute. Tabershaw/Cooper
Associates Inc, Berkeley, California, September, 1974.

26 Wiklund K, Lindefors B-M, Holm L-E. Risk of malignant
lymphoma in Swedish agricultural and forestry workers. Br J
Itnd Med 1988;45:19-24.

27 Wiklund K, Holm L-E. Soft tissue sarcoma in Swedish agricul-
tural and forestry workers. J Natl Cancer Inst 1986;86:229-34.

28 Blair A, Malker H, Cantor KP, Burmeister L, Wiklund K.
Cancer among farmers: A review. Scand J Work Envziron
Health 1985;1 1:397-407.

29 Wiklund K, Einhorn J, Wenstrom G, Rapaport E. A Swedish
cancer environment registry available for research. Scand J
Work Environ Health 1981;7:63-7.

30 National Board of Health and Welfare. Cancer incidence in

Sweden, 1988. Stockholm: Allmanna Forlaget, 1991.
31 NCI non-Hodgkin's classification writing committee. Classifica-

tion of non-Hodgkin's lymphoma. Cancer 1982;55:91-5.
32 Dick F, Van Lier S, Banks P, et al. Use of the working

formulation for non-Hodgkin's lymphoma in epidemiologic
studies: agreement between reported diagnosis and a panel of
experienced pathologists. JNatl Cancer Inst 1984;78:1137-44.

33 Bailar JC, Ederer F. Significance factors for the ratio of a Poisson
variable to its expectation. Biometrics 1964;20:639-43.

34 International Labor Office. International standard classification of
occupations. Geneva: International Labour Office, 1958.

35 United Nations Statistical Office. International standard clas-
sification of occupations. Geneva: International Labour Office,
1958.

36 Vigliani EC, Saita B. Benzene and leukemia. N Engl J Med
1964;271 :872-6.

37 Aksoy M. Malignancy due to occupational exposure to benzene.
Am J Ind Med 1985:7:395-402.

38 Aksoy M. Different types of malignancies due to occupational
exposure to benzene: a review of recent observations in
Turkey. Environ Res 1980,23:181-90.

39 Decoufle P, Walrath J. Proportionate mortality among US
shoeworkers, 1966-1977. Am J Ind Med 1983;4:523-32.

40 Garabrant DH, Wegman DH. Cancer mortality among shoe and
leather workers in Massachusetts. Am J Ind Med 1984;5:
303-14.

41 Walrath J, Decoufle P, Thomas TL. Mortality among workers
in a shoe manufacturing company. Am J Ind Med 1987;12:
615-23.

42 Pippard EC, Acheson ED. The mortality of boot and shoe
makers with special reference to cancer. Scand J Work Environ
Health 1985;11:249-55.

43 Paci E, Buiatti E, Seniori Constantini A, et al. Aplastic anemia,
leukemia and other cancer mortality in a cohort of shoe
workers exposed to benzene. Scand J Work Environ Health
1989;15:31 3-8.

44 International Agency for Research on Cancer. Wood, leather,
and some associated industries. IARC Monogr 1981;25:
249-77.

45 Goldsmith DF, Winn DM, Shy CM. Silica, silicosis and cancer.
New York: Praeger Publications, 1986.

46 International Agency for Research on Cancer. Silica and some
silicates. IARC Mongr 1987;42:39-143.

47 Simonato L, Fletcher AC, Saracci R, Thomas TL. Occupational
Exposure to silica and cancer risk. Lyon: IARC, 1990. (IARC
sci publ No 97.)

48 Westerholm P. Silicosis. Scand J Work Environ Health 1980;
6(suppl 2):34-7.

49 Linos A, Blair A, Gibson RW, et al. Leukemia and non-

Hodgkin's lymphoma and residential proximity to industrial
plants. Arch Environ Health 199 1;46:70-4.

50 Key MM, Henschel AF, Butler J, Ligo RN, Tabershaw IR.
Occupational disease: a guide to their recognition. USDHEW,
PHS, CDC, NIOSH, publ No 77-181, 1977.

51 Registrar General for England and Wales. The Registrar
General's decennial supplement, England and Wales.
Occupational Mortality, Part II, Vol 2. London: HMSO,
1958.

52 Guralnick L. Mortalilty by occupation ! or industry) and cause of

death among men 20-64 years of age: United States, 1950.
Washington, DC: Vital statistics special report 1963;53:95-
433.

53 Cantor KP, Fraumeni JF Jr. Geographic and temporal patterns
of non-Hodgkin's lymphoma mortality in US counties,
1950-1975. Cancer Res 1980;40:2645-52.

54 Vagero D, Persson G. Occurrence of cancer in socioeconomic
groups in Sweden. An analysis based on the Swedish Cancer
Environment Registry. Scand J Soc Med 1986;14:151-8.

55 Milham S Jr, Demers RY. Mortality among pulp and paper
workers. J Occup Med 1984;26:844-6.

56 Svirchev LM, Gallagher RP, Band PR, Threlfall WJ, Spinelli
JJ. Gastric cancer and lymphosarcoma among wood and pulp
workers. J Occup Med 1986;28:264-5.

57 Wills JH. Nasal carcinoma in woodworkers: a review. J Occup
Med 1982;24:526-30.

58 Vagero D, Ahlbom A, Olin R, Sahlsten S. Cancer morbidity
among workers in the telecommunications industry. Br J Ind
Med 1985;42:191-5.

59 Milham S Jr. Mortality from leukaemia in workers exposed to
electrical and magnetic fields. N Engl J Med 1982;307:249.

60 Matanoski G, Elliott E, Breysse P. Poster presented at the annual
Department of EnergylElectric Power Research Institute
contractors review on biologic effects from electric and magnetic
fields. Portland, Oregon; November, 1989.

61 Howe GR, Lindsay JP. A follow-up study of a ten-percent
sample of the Canadian Labour Force. I. Cancer mortality in
males, 1965-73. J Natl Cancer Inst 1983;70:37-44.

62 Dubrow R, Wegman DH. Cancer and occupation in Massa-
chusetts: A death certificate study. Am J Ind Med 1984;6:
207-30.

63 Milham S, Jr. Occupational mortality in Washington State
1950-1979. Cincinnati, Ohio: USDHEW (PHS) (CDC)
(NIOSH). DHSS publ No 83-116, 1983.

64 Olin R, Vagero D, Ahlbom S. Mortality experience of electrical
engineers. Br J Ind Med 1985;42:211-2.

65 Tornqvist S, Norell S, Ahlbom A, Knave B. Cancer in the
electric power industry. Br J Ind Med 1986;43:212-3.

66 Guberan E, Usel M, Raymond L, Tissot R, Sweetman PM.
Disability, mortality, and incidence of cancer among Geneva
painters and electricians. Br J Ind Med 1989;46:16-23.

67 Wertheimer N, Leeper E. Adult cancer related to electrical wires
near the home. Int J Epidemiol 1982;11:345-55.

68 McDowall ME. Mortality of persons resident in the vicinity of
electrical transmission facilities. Br J Cancer 1986;53:271-9.

69 Savitz DA, Pearce NE, Poole C. Methodological issues in the
epidemiology of electromagnetic fields and cancer. Epidemiol
Rev 1989;11:59-78.

70 Persson P, Dahlander A-M, Frederiksson M, et al. Malignant
lymphomas and occupational exposures. Br J Ind Med 1989;
46:516-20.

71 Williams RR, Stegens NL, Goldsmith JR. Associations of
cancer site and type with occupation and industry from the
Third National Cancer Survey Interview. J Natl Cancer Inst
1977;59:1 147-85.

72 Burmeister LF. Cancer mortality in Iowa farmers, 1971-78.
J Natl Cancer Inst 1981;66:461-4.

73 Goldsmith JR, Guidotti TL. Environmental factors in the
epidemiology of lymphosarcoma. Pathol Annu 1977;12:
411-25.

74 Fox AJ, Goldblatt PO. Longitudinal study of sociodemographic
mortality differentials, 1971-75. Office of Population Censuses
and Surveys. London: HMSO, 1980.

75 LaVecchia C, Negri E, D'Avanzo B, Franceschi S. Occupation
and lymphoid neoplasms. Br J Cancer 1989;60:385-8.

76 Decoufle P, Stanislawizyk K, Houten L, Bross IDJ, Viadana E. A
retrospective survey of cancer in relation to occupation.
Cincinnati Ohio: NIOSH. (DHEW (NIOSH) publ No
77-178.)

77 Fasal E, Jackson EW, Klauber MR. Leukemia and lymphoma
mortality and farm residence. Am J Epidemiol 1968;87:
267-74.

78 Pearce N, Smith AH, Reif JS. Increased risks of soft tissue
sarcoma, malignant lymphoma, and acute myeloid leukemia in
abattoir workers. Am J Ind Med 1988;14:63-72.

79 Miller JM, Miller LD, Olson C, Gillette K. Virus-like particles
in phytohemagglutinin-stimulated lymphocyte cultures with
reference to bovine lymphosarcoma. J Natl Cancer Inst
1969;43: 1297-305.

80 Balarajan R. Malignant lymphomas in road transport workers.
J Epidemiol Comm Health 1983;37:279-80.

81 Maizlish N, Beaumont J, Singleton J. Mortality among

Californian highway workers. Am J Ind Med 1988;13:363-79.

83



Linet, Malker, McLaughlin, Weiner, Blot, Ericsson, Fraumeni

82 Boffetta P, Stellman S, Garfinkel L. Diesel exhaust exposure and
mortality among males in the American Cancer Society
prospective study. Am J Ind Med 1988;14:403-15.

83 Wallace LA. Major sources ofbenzene exposure. Environ Health
Perspect 1989;82:165-9.

84 Dubrow R, Wegman DH. Setting priorities for occupational
cancer research and control: Synthesis of the results of
occupational disease surveillance studies. J Natl Cancer Inst
1983;71:1 123-42.

85 Franceschi S, Serraino D, Carbone A, Talamini R, La Vecchia
C. Dietary factors and non-Hodgkin's lymphoma: a case-
control study in the northeastern part of Italy. Nutr Cancer
1989;12:333-41.

86 Olin GR, Ahlbom A. The cancer mortality among Swedish
chemists graduated during three decades. Environ Res 1980;
22:154-61.

87 Wong 0, Raabe GK. Critical review of cancer epidemiology in
petroleum industry employees with a quantitative meta-
analysis by cancer site. Am J Ind Med 1989;15:283-3 10.

88 Malker HSR. Register-epidemiology in the identification of
cancer risks. Arberte Och Halsa 1988;21:7-50.

89 McLaughlin JK, Malker HSR, Malker BK, et al. Registry-based
analysis of occupational risks for primary liver cancer in
Sweden. Cancer Res 1987;47:287-91.

Accepted 30 March 1992

Destruction of manuscripts

From 1 July 1985 articles submitted for publication
will not be returned. Authors whose papers are
rejected will be advised of the decision and the
manuscripts will be kept under security for three
months to deal with any inquiries and then
destroyed.

84


