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Objectives The purpose of this study was to assess cancer incidence and cardiovascular mortality among 
women with a high dietary intake of fatty fish from the Baltic Sea (on the Swedish east coast), contaminated 
with persistent organochlorine compounds. 
Material and methods Cohorts of fishermen's wives from the Swedish east (1989 subjects) and west (6605 
subjects) coasts were established. The mortality and cancer incidence were studied in these cohorts, and 
comparisons were made with respective regional populations and between the cohorts. Dietary interviews were 
made with 200 randomly selected cohort women and equally many women from the general population. The 
interviewed east- and westcoast cohort women ate locally caught fatty fish at least twice as often as their 
referents. 
Results Compared with that of the regional population, the breast cancer incidence was higher than expected in 
the eastcoast cohort [standardized incidence ratio (SIR) 1.29, 95% confidence interval (95% CI) 0.96-1.711, 
whereas it was lower in the westcoast cohort (SIR 0.89; 95% CI 0.77-1.04). When a direct comparison was 
made between the two cohorts, the eastcoast women displayed an increased breast cancer incidence (incidence 
rate ratio 1.35, 95% CI 0.98-1.86). No obvious difference was seen between the two cohorts concerning 
cardiovascular mortality. 
C O ~ ~ C ~ U S ~ O ~ ~ S  The results support, but do not prove, the hypothesis of an association between exposure to a 
mixture of persistent organochlorine compounds through fish consurnption and an increased risk for breast 
cancer. 

Key terms breast cancer, cervical cancer, colon cancer, dichlorodiphenyltrichloroethane, multiple myelomas, 
polychlorinated biphenyls, polychlorinated dibenzo-11-dioxins and furans, skin cancer, stomach cancer. 

The consumption of fatty fish from the Baltic Sea, on the 
Swedish east coast, is the main exposure route for carci- 
nogenic persistent organochlorine compounds, as for ex- 
ample polychlorinated biphenyls (PCB), polychlorinated 
dibenzo-12-dioxins (PCDD), polychlorinated dibenzo- 
furans (PCDF), and dichlorodiphenyltrichloroethane 
(DDT), in the general Swedish population (1,2). Cohorts 
of professional fishermen from different Swedish coastal 
areas have therefore been established to enable an as- 
sessment of whether a high dietary intake of fatty fish 
from the Baltic Sea may affect cancer incidence (3, 4). 
Thus far, the results indicate increased risks for stomach 
cancer, skin cancer, and inultiple myelomas and a de- 
creased risk for colon cancer among fishermen from the 
Swedish east coast (4). Whether this finding can be 
related to dietary habits is not known. 

As animal experiments with 2,3,7,8-tetrachlorodiben- 
zo-12-dioxin (TCDD) have shown gender-linked discrep- 

ancies in carcinogenic activity ( 5 )  and as accidental high 
exposures to PCB in the work environment have caused 
increased mortality from lives cancer among women, but 
not among men (6 ) ,  the possible cancer effects from 
contaminated fatty fish should be evaluated also for 
women. In a cohort of female woskers potentially ex- 
posed to dioxins at a chemical plant, nine cases of breast 
cancer were observed versus 4.2 expected (7). Moreover, 
breast cancer in women has, in some recent epidemio- 
logic studies (8-ll), but not in all (12, 13), been asso- 
ciated with an increased body burden of various per- 
sistent organochlorine compounds. The positive associa- 
tions observed have been considered interesting, espe- 
cially as some of these compounds, as o,p-DDT, meth- 
oxylated analogs of DDT, and certain PCB congeners 
have estrogenic effects (14, 15). On the other hand, 
TCDD and other persistent organochlori~le compounds 
acting through the Ah receptor are antiestrogenic (14). 
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The direction of the endocrine effect from mixed expo- 
sure to persistent organochlorine compounds through a 
dietary intake of fatty fish is not known. 

The main objective of the present study was to assess 
the cancer risk among women with a high dietary intake 
of fatty fish from the Baltic Sea. The wives of profes- 
sional fishermen were considered a feasible study popu- 
lation. Studying the cancer incidence among these 
women without exposure to potential occupational con- 
founding factors such as ultraviolet light, diesel exhaust, 
tars, and oils would also allow us to assess whether the 
observed cancer risk among male fishermen has been 
due to dietary or occupational factors (4). An additional 
objective was to assess whether a high fish intake, espe- 
cially of fatty fish species rich in n-3 polyunsaturated 
fatty acids (PUFA), was associated with a decreased risk 
for ischemic heart disease (IHD), as indicated previously 
(1 6), and also observed among the male fishermen (4). 

Subjects and methods 

Cohorts and follow-up 
Cohorts of fishermen from the Swedish east coast (Baltic 
Sea) and the west coast (Skagerrak and Kattegatt) have 
been established previously (3, 4). One inclusion crite- 
rion was that they should have been members of a fisher- 
men's organization for at least one year. The eastcoast 
cohort was complete as from 1968, whereas the west- 
coast cohort was complete already from 1965 (4). The 
observation periods for mortality and cancer incidence 
started therefore in these calendar years. 

By linltage to the national Swedish population regis- 
ter (SPAR) and to registers at the local parish offices, we 
identified 2175 women from the east coast and 7166 
women from the west coast who were, or had been, 
married to these fishermen. A 10-digit personal identifi- 
cation code could, however, not be retrieved for seven 
women from the east coast and 104 women from the 
west coast, and they were therefore excluded. The date 
of entry into the cohorts was defined as the date of 
marriage or the date when their husbands had been fish- 
ermen for a year, whichever was the latest. One woman 
from the east coast and five women from the west coast 
were excluded as the date for their marriage could not be 
retrieved. Ninety-five women from the east coast and 
109 from the west coast were excluded because they had 
died or been divorced from their husbands before the 
latter became fishermen. Moreover, 38 eastcoast women 
and 284 westcoast women were excluded because they 
had died or emigrated before the beginning of the obser- 
vation period (1968 and 1965, respectively). Finally, 
45 women from the east coast and 59 from the west coast 
were excluded since they had married a fisherman after 

1989, which was the end of the present observation pe- 
riod. The county of living for three eastcoast women 
could not be established, and they were therefore ex- 
cluded from the analyses using the regional general pop- 
ulation for comparisons. The final eastcoast cohort com- 
prised therefore 1986 women, and the corresponding fig- 
ure for the westcoast cohort was 6605. One of the west- 
coast cohort women had, however, been diagnosed with 
two cancers before the start of the observation period and 
was therefore included only in the analysis of mortality. 

The start of follow-up was defined for each woman 
as the date of entry into the cohort or the start of the 
observation period, whichever was the latest. The medi- 
an start of follow-up in the eastcoast cohort was 1969 
(10th percentile 1968, 90th percentile 1986). The corre- 
sponding figure for the westcoast cohort was 1965 (10th 
percentile 1965, 90th percentile 1979). 

The women from the eastcoast cohort were younger 
(median year of birth 1936, 10th percentile 1910, 90th 
percentile 1956) than those from the west coast (median 
year of birth 1925, 10th percentile 1900, 90th percentile 
1952). 

Vital status was determined as of 3 1 December 1989 
for all the subjects in the cohorts. Two hundred and 
thirty-seven women from the east coast and 1431 women 
from the west coast had died, four and three, respective- 
ly, had emigrated, and none was lost to follow-up. 

Date of death or emigration was used as the indi- 
vidual end points for mortality, whichever occuned first. 
Similarly, date of death, diagnosis of a second tumor 
(irrespective of site), or emigration was used as the indi- 
vidual end points for cancer incidence, whichever oc- 
curred first. 

Information on causes of death and tumors 

Information on cause of death for the period 1968-1989 
for the eastcoast cohort and 1965-1989 for the west- 
coast cohort was obtained from Statistics Sweden. The 
death certificates were coded according to the Interna- 
tional Classification of Diseases (ICD). All of the codes 
were transformed to the 8th revision of the ICD. 

Information on tumors (coded according to the ICD, 
7th revision), diagnosed from 1968 to 1989 in the east- 
coast cohort, and from 1965 to 1989 in the westcoast 
cohort, was obtained from the Swedish Cancer Registry. 

Expected numbers 

Expected mortality for the periods 1968-1989 and 
1965-1989 was determined for each county from death 
rates specific for cause, gender, calendar year, and five- 
year age groups. These rates were calculated from death 
and population counts obtained from Statistics Sweden. 
Similarly, yearly incidence rates for specific malignant 
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Table 1. Food frequencies of the randomly selected cohort of women from the east and west coasts and their referents, matched by age, 
gender, and county. 

Type of consumption Cohort women Referents 

East coast 
(N = 100) 

West coast 
(N = 100) 

East coast 
(N = 100) 

West coast 
(N = 100) 

Mean SD Mean SD Mean SD Mean SD 

Locally caught fish (meals per month) 
Lean fish 
Fatty fish 
Total 

Not locally caught fish (meals per month) 
Lean fish 
Fatty fish 
Unspecified 
Total 

Smoked fish (meals per month) 
Shellfish (meals per month) 
Meat (meals per month) 
Chicken (meals per month) 
Sausages, bacon (meals per month) 
Fresh vegetables (monthly) 
Fresh fruits (number per month) 
Coffee (cups per day) 
Alcohol (gram alcohol per month) 

tumors were obtained from the Swedish Cancer Regis- 
try. 

Dietary interviews 

Dietary interviews were performed with a random sam- 
ple of 100 east- and 100 westcoast cohort women, and 
with equally many randornly selected reference women 
from the general population, matched with respect to age 
and county of living. Of the original samples, 31 east- 
and 40 westcoast cohort women, and 81 reference women 
refused to participate in the dietary interviews. New sub- 
jects were therefore selected at random. The question- 
naires were distributed to the interviewed women be- 
forehand, together with color pictures of three different 
sizes of fish portions. The food frequencies for several 
different food items, as well as coffee, tobacco, and alco- 
hol consumption, were assessed, together with the aver- 
age amount of consumed fish (tables 1-3). The women 
were also asked about their food frequencies today com- 
pared with 10-20 years ago. 

Fish consumption 

The interviewed women from both the east- and the 
westcoast cohorts ate locally caught fish more than twice 
as often as compared with their referents (table I). The 
westcoast cohort ate fish more often than the eastcoast 
cohort, but this discrepancy was totally due to a different 
consu~nption of lean fish. The eastcoast cohort had, on 
the other hand, a slightly higher intake of fatty fish (table 
3). The older women from both the east- and the west- 
coast cohorts ate locally caught fish more frequently than 

the younger women (table 4). The consumption of local- 
ly caught fish had decreased during the last 10-20 years, 
but no difference was seen in that respect between the 
studied groups (data not shown). 

The women from the eastcoast cohort ate smoked 
fish almost twice as often as both their referents and 
wornen from the westcoast cohort (table 1). On the other 
hand, the westcoast cohort women had a higher intake of 
shellfish. 

Other dietary habits and coffee, alcohol and tobacco 
consumption 

Data from the interviews indicated that the eastcoast 
cohort had a slightly higher coffee consumption than its 
referents and the westcoast cohort (table 1). The west- 
coast cohort ate chicken less frequently than both ~ t s  
referents and the eastcoast cohort. The referents from the 
west coast ate meat more often than the women on the 
west coast. Women from both cohorts reported a lower 
alcohol consumption than their referents. There was a 
somewhat higher proportion of smoking among women 

Table 2. Smoking habits of the randomly selected cohort women 
from the east and west coasts and their referents, matched by 
age, gender, and county. 

-- 

Smoking status Cohort women Referents 

East coast West coast East coast West coast 
(N=100)  (N=100)  (N=100)  (N=100)  

(N) (N) (N) (N) 

Nonsmokers 55 64 52 62 
Ex-smokers 16 17 27 22 
Current smokers 29 19 21 16 
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Table 3. Consumption of species of locally caught fatty fish for the cohort from the east and west coasts and their referents, matched by 
age, gender, and county. 

Locally caught fatty fish (kg per month) Cohort women Referents 

East coast West coast East coast West coast 
(N = 100) (N = 100) (N = 100) (N = 100) 

Mean SD Mean SD Mean SD Mean SD 

Salmon 
Herring 
Total 

Table 4. Food frequencies of locally caught fish for 100 cohort women from the east and west coasts divided into three categories with 
respect to year of birth. 

East coast West coast 

-1 929 1930-1 949 1950- 
(N = 28) (N = 38) (N = 34) 

Mean SD Mean SD Mean SD 

Fatty fish (meals per month) 5.0 3.7 3.8 3.9 2.2 2.6 
Lean fish (meals per month) 6.2 5.2 4.5 3.7 3.1 2.4 
Total [meals per month) 11.2 7.8 8.3 5.3 5.3 4.1 

-1 929 1930-1 949 1950- 
(N = 36) (N = 46) (N = 18) 

Mean SD Mean SD Mean SD 

in the eastcoast cohort (table 2). No differences in the 
consumption of fresh fruits and vegetables were seen 
between the groups. The consumption of fresh fruits and 
vegetables had increased during the last 10-20 years, 
but there was no difference between the studied groups 
(data not shown). 

Statistical methods 

Exact 95% confidence intervals (95% CI) for cause- 
specific standardized mortality ratios (SMR) or stand- 
ardized cancer incidence ratio (SIR) were calculated by 
treating the observed number as a Poisson variable. How- 
ever, if the observed number was greater than 15, ap- 
proximate confidence limits were computed (17). Test- 
ing for trends in the standardized incidence ratio was 
performed according to Breslow & Day (18). Direct coin- 
parisons of mortality (mortality rate ratio, MRR) and 
cancer incidence (incidence rate ratio, IRR) between the 
east- and westcoast cohorts were performed by means of 
a Poisson regression (19), for appropriate age (2 39, 
40-49, 50-59, 60-69, and < 70 years) and calendar 
year (1972 or before, 1973-1978, 1979-1983, and 
1984-1989) strata, using EGRET software (Statistics 
and Epidemiology Research Corporation, Seattle). 

Mortality 

The overall mortality did not differ from the expected 
figure in any of the cohorts (table 5). An increased mor- 

tality from malignant neoplasms (SIR 1.23, 95% CI 
0.98-1.52) was, however, observed in the eastcoast co- 
hort. This increased mortality was mainly due to in- 
creased mortality from breast cancer (SIR 1.74, 95% CI 
1.08-2.72). For mortality from ischemic heart diseases 
in the eastcoast cohort, compared with the background 
population, the confidence interval did not support any 
difference, whereas a decreased incidence was seen for 
the westcoast cohort (SIR 0.92, 95% CI 0.83-1.01). In 
both cohorts, deaths due to accidents, poisollings or vio- 
lence were fewer than expected, mainly due to fewer 
suicides. 

Cancer incidence 

The overall cancer incidence was increased (SIR 1.17, 
95% CI 1.00-1.36) in the eastcoast cohort (table 6), 
whereas it was decreased in the westcoast cohort (SIR 
0.94, 95% CI 0.87-1.01). The breast cancer incidence 
was higher than expected in the eastcoast cohort (SIR 
1.29, 95% CI 0.96-1.71), whereas it was lower in the 
westcoast cohort (SIR 0.89, 95% CI 0.77-1.04), al- 
though the confidence intervals did not imply firm sup- 
port. For cervical cancer, a similar difference was found. 
Whereas the incidence of corpus cancer was as expected 
in the westcoast cohort, it was slightly enhanced in the 
eastcoast cohort. The interpretation of these data was, 
however, hampered by the wide confidence intervals. 
The risk for ovarian cancer seemed to be low in both 
cohorts. 

The risk for colon cancer did not substantially differ 
from unity in either the east- or westcoast cohort. There 
were no indications of increased risks for skin or stomach 

422 Scand J Work Environ Health 1995, vol21, no 6 



Rylander et a1 

Table 5. Mortality by detailed cause in 1968-1989 among 1986 women from the eastcoast cohort and in 1965-1989 among 6605 
from the westcoast cohort. (0 = observed number of deaths, E = expected number of deaths, SMR = standardized mortality ratio, 
95% CI = 95% confidence interval) 

Cause of deatha East coast West coast 

0 E SMR 95%CI 0 E SMR 95%CI 

All causes (000-999) 
All malignant neoplasms (140-209) 

Breast ( I  74) 
Multiple myeloma (203) 
Leukemia (204-207) 

Cardiovascular diseases (390-458) 
Ischemic heart diseases (410-414) 
Cerebrovascular diseases (430-438) 

Bronchitis, emphysema (490-493) 
Accidents, poisoning, violence (800-999) 

Suicide (950-959) 
Alcohol-related deaths (291, 303, 571, 577, 860) 

a Code of the International Classification of Diseases (eighth revision) in parentheses. 

Table 6. Cancer incidence in 1968-1989 among 1986 women from the eastcoast cohort and in 1965-1989 among 6604 from the 
westcoast cohort. (0 = observed number, E = expected number, SIR = standardized incidence ratio, 95% CI = 95% confidence interval) 

-- - - 

Cancer sltea East coast West coast 

0 E SIR 95% CI 0 E SIR 95% CI 

All (140-209) 
Lips (1 40) 
Stomach (1 51) 
Colon (1 53) 
Rectum (154) 
Liver. bile ducts 1155) 
~ung'(162.0-162.1i 
Breast ( I  70) 
Cervix uteri (171) 
Corpus uteri (172, 174) 
Ovary (1 75) 
Melanoma (1901 
Skin (191) 
~ r a i n ' ( l 9 i )  
Soft-tissue sarcoma (197) 
Lymphohematopoietic (200- 

Multiple myeloma (203) 

a Code of the International Classification of Diseases (seventh revision) in parentheses 

cancer in any of the cohorts. However only a few 
stomach cancers and, for example, multiple myelomas 
were expected in the eastcoast cohort during the observa- 
tion period, and therefore a precise evaluation is impos- 
sible at this time. In the westcoast cohort an increased 
risk was observed for multiple myeloma (SIR 1.61,95% 
CI 0.90-2.66). 

cer incidence (IRR 1.35, 95% CI 0.98-1 36);  the confi- 
dence intervals were wider for the observed risk increas- 
es in cervical and corpus cancer. 

Breast cancer incidence with respect to age and 
calendar year at diagnosis 

When comparisons were made with the general popula- 
tion, the point estimate for breast cancer risk in the east- 
coast cohort was somewhat higher during the first part of 
the observation period (1968-1978), but no difference 
in risk could, however, be established for calendar year 
(test for trend, P = 0.3) (table 8). A direct comparison 
between the two cohorts showed a 70% increased inci- 
dence for the eastcoast cohort during the first part of the 

Direct comparisons between the cohorts 

A direct comparison between the two cohorts did not 
reveal any difference in either overall mortality or cardi- 
ovascular diseases (table 7). The overall cancer risk was 
higher in the eastcoast cohort (IRR 1.19, 95% CI 1.00- 
1.41). The eastcoast cohort had an increased breast can- 
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observation period, and a 16% increase during the latter 
part. This difference was, however, not significant (test 
for interaction in the Poisson regression model, P = 0.3). 
In the eastcoast cohort the age at diagnosis (< 50 years 
versus 2 50 years) did not affect the breast cancer risk, 
whereas a slight difference was seen in the westcoast 
cohort (test for trends, P = 0.051), when comparisons 
were made with the general population. 

Discussion 

The maill result of the present study was the increased 
breast cancer incidence among the fishermen's wives 
from the east coast, as compared with the westcoast 
wives. 

The relatively liinited number of women interviewed 
(N = 400) might have somewhat decreased the precision 
in evaluating minor differences in dietary habits between 
the groups. A substantial proportion of the subjects ran- 
domly selected for dietary interviews refused to partici- 
pate, and new subjects had to be selected. However, the 

Table 7. Direct comparisons of mortality ( M R R )  and cancer inci- 
dence ( IRR)  between the east- and westcoast cohort, calculated 
by Poisson regression using data stratified for age and calendar 
time. (95% CI = 95% confidence interval) 

Cause of death/ MRRi 95% CI 
cancer sitea I R R  

Mortality 
All causes (000-999) 1 .OO 
All malignant neoplasms (140-209) 1.18 

Breast (1 74) 1.68 
Cardiovascular diseases (390-458) 0.92 

Ischemic heart diseases (410-414) 1.09 
Cancer incidence 
All (140-209) 
Breast (1 70) 
Cervix uteri (1 71) 
Corous uteri'(l72. 174) 

"ode of the International Classification of Diseases (eighth revision for 
mortality and seventh revision for incidence) in parentheses. 

proportion of refusers was similar for the fishermen's 
wives and the woinen from the general population. More- 
over, the procedure of selectiilg new subjects for inter- 
view did not affect the age distribution as compared with 
the original sample. The high proportion of refusers may 
only have affected the validity of the dietary compari- 
sons if the differences in habits between the refusers and 
nonrefusers differed between the studied groups. 

Women who have never been married carry a some- 
what higher risk for breast cancer (20). Both the east- 
and westcoast cohorts exclusively comprised married or 
previously married women; therefore an underesti~nation 
of breast cancer risk may have occurred in comparison 
with that of the general population. High socioeconomic 
status, urban living, obesity, age at first full-term preg- 
nancy, parity, and height are also established risk factors 
for breast cancer. A previous analysis of the reproductive 
outcome of the women in the two cohorts showed, how- 
ever, no cohort differences with respect to these potential 
confounders (21). Moreover, excessive alcohol consump- 
tion may also be a risk factor for breast cancer, but the 
alcohol consumption pattern did not differ between the 
cohorts. 

Our results may offer some support to the hypothesis 
of an association between exposure to a mixture of per- 
sistent organochlorine compounds and an increased risk 
for breast cancer (8-1 I ) ,  but firm evidence is still lack- 
ing. Neither was an association proved between a high 
intake of fatty fish from the Baltic Sea and breast cancer. 

One weakness of our study design was the lack of 
lneasurements of, for example, PCB, PCDD and PCDF 
in blood. Si~nilar discrepancies in fish consumption pat- 
terns as in our study were, however, seen between the 
east- and westcoast fishermen and their referents, and the 
blood levels of dioxin-like organochlorine compounds, 
expressed as toxic equivalents (TEQ), were at least two 
times higher for the eastcoast fishermen than for both 
their referents from the general population and the west- 
coast fishermen (22). 

In a recent study, the plasma levels of 2,2-bis(4- 
chloropheny1)- 1 ,1- dichloroethylene (DDE) and PCB 99 
(IUPAC) were increased only in women with estrogen 

Table 8. Breast cancer incidence in the east- and westcoast cohorts for the periods 1965(68)-1978 and 1979-1989, with respect to 
age at diagnosis. A direct comparison between the cohorts (IRR = incidence rate ratio) is also included. (0 = observed number of cases, 
SIR =standardized incidence ratio, 95% CI = 95% confidence interval) 

Time period East coast West coast East coast versus west coast 

0 SIR 95% CI 0 SIR 95% CI IRR 95% CI 

1965(68)-1978 21 1 56 0 98-2 42 77 0 85 0 68-1 07 1 70 1 04-2 77 
< 50 years of age 5 1 41 0 46-3 29 13 0 6 5  034-111 1 84 0 65-5 19 
2 50 years of age 16 1 6 2  095-267 64 0 91 0 71-1 17 1 66 0 95-2 89 

1979-1 989 28 1 1 3  076-166 94 0 9 3  075-114 1 16 0 76-1 78 
< 50 years of age 4 0 76 0 21-1 94 9 0 57 0 26-1 09 1 30 040-423 
r 50 years of age 24 1 24 0 81-1 86 85 0 99 0 80-1 23 1 1 5  073-181 

424 Scand J Work Environ Health 1995, vol21, no 6 



Rylander et a1 

positive breast cancers (1 1); this finding somewhat sup- 
ports a causal association. Estrogen receptors have not 
been assessed in previous studies (8-10). A cohort- 
based case-referent assessment of fish intake, and other 
possible effect modifiers, as well as analyses of estrogen 
receptors in tumor tissues among the eastcoast women, 
will provide more data on this matter. 

Dietary habits, like high salt intake and smoked food 
and a low intake of fresh fruits and vegetables, have been 
associated with a high incidence of stomach cancer (23). 
A significant increase in stomach cancer has previously 
been observed for Swedish eastcoast (but not westcoast) 
fishermen (4), as well as for Canadian (24) and British 
fishermen (25). The present results do not support an 
increased risk for stomach cancer in the eastcoast cohort. 
This discrepancy may be an indication that dietary habits 
differ between the eastcoast fishermen and their wives; 
for example, about a 60% higher intake of fresh fruits 
was observed among the women (22). Another possible 
interpretation is that a high intake of contaminated fatty 
fish from the Baltic Sea is not a risk factor for stomach 
cancer, even if this interpretation was somewhat ham- 
pered by the low expected number of stomach cancers in 
the present cohort. 

The increased risk for squamous-cell cancer among 
the eastcoast fishermen (4) was not seen among their 
wives. Such a contradictory result was, however, not 
surprising. A combination of a dietary intake of TCDD, 
and other persistent organochlorine tumor promoters 
(26), and occupational exposure to initiating agents such 
as high doses of ultraviolet light through outdoor work, 
tars and oils, may be needed to cause a detectable in- 
crease in risk. 

An excess mortality from multiple myelomas was 
seen among the eastcoast fishermen (4). Among women 
living in the Seveso area, where TCDD was accidentally 
released in 1976, an increased incidence of multiple mye- 
lomas has been observed (27). No increase in risk was 
seen in the eastcoast cohort, but a slight risk was indi- 
cated for the westcoast cohort. The low numbers of ex- 
pected cases in the cohorts make firm conclusions im- 
possible, however, at this stage. 

The eastcoast fishermen had a significantly decreased 
incidence of colon cancer (4). It is known that colon 
cancer risk is decreased by dietary fibers and high 
physical activity (28) but increased by high levels of 
dietary fat and protein and a high total energy intake 
(29). No decreased incidence of colon cancer was seen 
among the eastcoast women, possibly because they had 
less physically demanding jobs than their husbands. On 
the other hand, no such gender difference in colon can- 
cer risk was seen when the westcoast fishermen and 
their wives were compared. Whether the fish intake has 
been of any importance for these discrepancies remains 
unclear. 

Among the eastcoast fishermen a decreased mortality 
in cardiovascular diseases was observed when compari- 
sons were made with the general population (4). It has 
been hypothesized that this finding may be due to a high 
intake of fatty fish, rich in n-3 PUFA, but the lack of 
such a decreased risk among the wives of the eastcoast 
fishermen does not offer much support to this assump- 
tion. 
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