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ORIGINAL ARTICLE

Association of Occupation and Breast Cancer
Mortality in the State of Vermont, 1989-1993

Dominic F. Geffken*, M.D., Melissa J. Perry†, Sc.D., and 
Peter W. Callas§, Ph.D.

ABSTRACT  Vermont’s breast cancer death rate is among the highest in the U.S. This study analyzed
the association between breast cancer mortality and occupation in Vermont women. Given that
Vermont is a rural state, one initial hypothesis was that occupational exposure to pesticides might partly
explain the high death rate. Death certificate data from 1989-1993 were analyzed to determine relative
risk of breast cancer death according to occupation. Case-control analysis demonstrated increased
relative risk of breast cancer death for women in two broad occupational groups: 1) Executive,
Administrator and Managers and 2) Professionals. Decreased relative risk of breast cancer death was
seen for the occupational group of Homemaker. Data indicated that women in the occupational group
of Farming, Forestry, and Fishing were not at increased risk of dying from breast cancer. The
associations of occupation and breast cancer mortality in Vermont women do not differ significantly
from those seen in larger U.S. studies.

INTRODUCTION
Vermont’s breast cancer death rate is among the

highest of U.S. states at approximately 29 deaths per
100,000 women. Each year nearly 100 Vermont women
die from breast cancer and between 200 – 400 women
are diagnosed with the disease (1,2). Breast cancer is the
second leading cause of cancer mortality in American
women (3). The incidence of breast cancer is increased
in populations of women that are more affluent when
compared to less wealthy populations. The rate of breast
cancer mortality is 20.9 per 100,000 women in the
United States, compared to nations such as Mexico and

China where the mortality rates are 8.9 and 6.2 per
100,000, respectively (4).

Previous studies have demonstrated that women in
professional occupational groups are at increased risk
for breast cancer mortality (5,6). This is likely due to
social and economic factors associated with the disease.
Risk factors identified as predisposing women for
developing breast cancer include high socioeconomic
status (SES) (7,8), early age of menarche (9,10),
nulliparity and advanced age of first birth (8). In
addition, exposure to certain chemicals, such as
pesticides used in agriculture, have been shown to be
associated with developing breast cancer (11-14).
Vermont is a rural state in New England and one
purpose of this study was to look at the association of
breast cancer with occupation in this setting.

In trying to draw this association, steps were taken to
control for the “healthy worker effect” (15). The healthy
worker effect describes the epidemiological finding that
employed persons have lower mortality rates compared
to the general population because continued
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employment depends on good health. Certain
occupational groups may have an increase in a specific
cause of death (in this case breast cancer) due to a
decrease in other causes of death (e.g. ischemic heart
disease) because they are healthier than the general
population or than other occupational groups. The
prevalence of ischemic heart disease has been shown to
exhibit a healthy worker effect (16). In our analyses we
constructed a control group that excluded women who
died of ischemic heart disease and are therefore likely to
be “less healthy”, in an attempt to control for the
healthy worker effect.

In this study, data pertaining to occupation and cause
of death were obtained from death certificates. Death
certificate data are important sources of preliminary
information about causes of mortality in a state or
locale. Despite well known limitations such as the great
variability in the accuracy of occupations reported in
death certificates (17-19) these data are attractive to use
because of their ready availability, uniformity between
counties, and lack of expense. In states where breast
cancer incidence data are not centralized or where
mammography registries are in their infancy, death
certificate data represent information that can be used
initially to identify populations at risk and to develop
stronger hypotheses that can be answered with
subsequent incidence data when available.

METHODS
Death certificates inclusive for the years 1989 – 1993

were obtained from the Vermont Health Department. A
total of 12,765 female deaths were recorded for the
entire state of Vermont during the five year period, of
which 512 had breast cancer identified as the underlying
cause of death. Data obtained from the death certificates
were underlying cause of death, occupation, race, and
age. No personal identifiers were used in this study.

Preliminary descriptive statistics were performed by
analyzing the distribution of age and race of the women
who died from breast cancer within this population. A
series of case-control analyses were then performed.
Case subjects were defined as all women for whom
breast cancer was recorded as the underlying cause of
death (n = 512). Three separate control groups were
created from the 12,253 women who died from causes
other than breast cancer. The control groups were
created as follows: in case-control analysis 1, the control
group was selected from all non-breast cancer deaths; in
case-control analysis 2, the control group was selected
from all deaths except breast cancer and female
reproductive system malignancies (e.g. ovarian or
cervical malignancies); and in case-control analysis 3,
the control group was composed of “healthy workers” in
which deaths due to ischemic heart disease (ICD-9

codes, 410-414) (20) and deaths due to breast cancer
were excluded. We constructed these three different
control groups to elucidate the etiology of any
significant risk we observed. If for example we observed
a decreased risk of breast cancer death in Occupation A
for case-control analysis 1 but an increased risk for case-
control analysis 2 we might hypothesize that the odds
ratio (OR) was underestimated in the first due to the
inclusion of female reproductive system controls, which
may have risk factors similar to those of breast cancer.
Alternatively, if we observed a decreased risk of breast
cancer death in Occupation A for case-control analysis 1
but an increased risk in case-control analysis 3 this
would suggest that Occupation A had a large number of
“unhealthy” women who were dying from causes other
than breast cancer. 

Controls were matched to cases by age (± 1 year). For
each control group, three controls per case were
randomly selected from a pool of potential controls,
resulting in 1536 controls per group. 

Mantel-Haenszel odds ratios (21) and corresponding
95% confidence intervals (CI) were computed
controlling for age, to estimate the relative risk for 16
broad occupational categories. Because this is a case-
control study the relative risk cannot be directly
calculated. The Mantel-Haenszel method was used
because breast cancer death is relatively rare event and
the OR can be used to estimate the relative risk, which
is the breast cancer death rate in a particular
occupational category divided by the breast cancer
death rate for women not in that occupational category.
Decedent occupational data were coded according to
the 1980 Bureau of the Census classification system
also known as the Standard Occupational Classification
(SOC) System. The division of occupation in the SOC
system was established for the 1980 U.S. Census as a
standard to compare occupational data obtained from
household surveys with occupational data obtained
from industry. Prior to this attempt to standardize
occupational categories, the Bureau of the Census and
industry groups had separate systems that were not
easily comparable (22).

RESULTS
In this study, the mean age at death for the breast

cancer cases was 67.5 years, compared to an average
age of 77.5 years for women dying from other causes.
Analysis of breast cancer deaths by race showed that
99.6% occurred in Caucasian females which is
consistent with the racial distribution in Vermont.

Risk analyses demonstrated that Vermont women in
the broad occupational groups of 1) Executive,
Administrative, and Managerial occupations and 2)
Professional occupations were at higher risk from dying
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of breast cancer than other occupational groups (Table 1).
Housewives showed a decreased risk of dying from
breast cancer in comparison to other occupational groups.
Risk analyses also demonstrated that Vermont women in
the Farming, Forestry and Fishing occupational group
had a non-significant decrease in risk of dying from
breast cancer although only one breast cancer death was
recorded for that group. All other occupations showed no
significant increased or decreased risk of dying from
breast cancer, although again the number of deaths were
small for some occupations. There was no evidence of a
“healthy worker effect” in any of the occupational
groups. The same trends in occupational risk were
observed in all three of the case-control analyses. For
example, for the three case-control groups in the
Executive, Administrative and Managerial Occupational
Group the following results were obtained: case-control
analysis 1, OR = 1.61, 95% CI = 1.09-2.28; case-control
analysis 2, OR = 1.55, 95% CI = 1.05-2.28; case-control
analysis 3, OR = 1.48, 95% CI = 1.01-2.18. The three
case-control analyses for the Homemaker Occupational
Group produced the following results: case-control
analysis 1, OR = 0.66, 95% CI = 0.53-0.83; case-control
analysis 2, OR = 0.65, 95% CI = 0.52-0.82; case-control
analysis 3, OR = 0.69, 95% CI = 0.55-0.86. For ease of
interpretation only results of case-control analysis 1
(breast cancer deaths vs. non-breast cancer deaths) are
shown in Table 1.

DISCUSSION
The major findings of this case-control analysis are:

1) there was an increased relative risk of breast cancer
death in two broad occupational groups A) Executives,
Administrators and Managers and B) Professionals; 2)
there was a decreased relative risk of breast cancer
death seen in the occupational group of Homemaker;
and 3) there was a non-significant decrease in relative
risk of breast cancer mortality in women in the
occupational group of Farming, Forestry or Fishing.

The association of occupation with breast cancer
mortality is not remarkably different in Vermont women
when compared with the results of larger U.S. studies. In
our study we found that occupational groups at increased
risk of dying form breast cancer were Executives,
including Administrators and Managers (total number of
deaths from all causes n = 590) and Professionals (total
number of deaths from all causes n = 1768). These
results are similar to previous studies (6).

The women in the two occupational groups that
exhibited increased risk of dying of breast cancer have
no obvious predisposing workplace exposure that
would explain this increased risk. However, women in
these occupational groups are likely to be at increased
risk due to lifestyle factors that affect reproduction and

estrogen exposure, such as SES, parity and maternal age
at first birth.

High SES has been identified as a positive risk factor
for the development of breast cancer (7,8) and it is also
associated with numerous other positive risk factors.
Data for the Burlington Vermont Metropolitan Area
indicate that the range of mean weekly earnings for
Administrative and Professional occupations was $521
– $905 and $594 – $881, respectively (23). This was
compared with the mean weekly wage of $305 – $464
for clerical workers, a group that demonstrated no
significant increased or decreased risk for breast cancer
in our study. Women who enter occupations with higher
monetary compensation are themselves more likely to
come from higher SES backgrounds (24,25). Menarche
has been shown to occur at a younger age for high SES
females when compared to lower SES females (26) and
other studies have found early age of menarche to be a
risk factor for developing breast cancer (9,10).

Women in high SES groups may also have children at
a later age. Vermont data indicate that a greater number
of older women are experiencing the birth of their first
child. In 1990, 24% of first births occurred among
women over 30 years old (an age that is considered
advanced maternal age) compared to women 19 years
old and under, who accounted for only 16.5% of the
first births (27). According to national U.S. data, 33% of
the births were first births for women 30-44 years of age
in the Executive, Administrative, Managerial and
Professional Occupational Groups while only 9% of the
births were first births for Service sector women in the
same age group (28). Advanced maternal age at time of
first birth has been identified as a risk factor for
developing breast cancer (8).

Compared to the professional occupational groups the
women in the Homemaker occupational group may
have had children at an earlier average age. The present
study found that women in the occupational group of
homemaker (total number of deaths from all causes n =
5143) were at decreased risk of dying from breast
cancer. These findings are similar to a much larger
study in which 2.9 million U.S. death certificates were
analyzed using the National Institute for Occupational
Safety and Health (NIOSH) data set (6).

There is one discrepancy in the findings of our study
compared to the national study (6) that found the
occupational group of Administrative Support
Including Clerical workers to be at increased risk of
death from breast cancer. This was not seen in the
Vermont sample. The difference may be attributable to
the difference in size of the two study populations with
the number of women in the administrative support
population being 1414 in our study, compared to
111,421 women in the Rubin et al. study (6).
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The relatively small size of the population we studied
contributed to our findings of very few breast cancer
deaths in several occupational groups. This was evident
in the analysis of the Farming, Forestry, or Fishing
occupational group, which showed a non-significant
decrease in relative risk of breast cancer mortality,
though there was only one breast cancer death in the
case control analysis. One of our initial hypotheses was
that Vermont women had a high rate of breast cancer
mortality because more women were involved in
agriculture and were exposed to pesticides. Our results
do not support this hypothesis though the small size of
this occupational group prevents us from making strong
claims. In any case, employment in an agricultural
occupation may not be a good predictor of pesticide
exposure. A study of Swedish female farmers
demonstrated that they were at decreased risk of
developing breast cancer (29). A recent study showed
organochlorine tissue levels were associated with breast
cancer in women from the New York City area (14),
suggesting that pesticide residue may be a better
predictor of breast cancer development in urban or rural
women rather than actual occupation. Future studies of
the association of breast cancer and pesticide exposure
in Vermont women should use serum measurements of
organochlorines to determine pesticide exposure rather
than occupation as a proxy measure.

There was no evidence of the “healthy worker effect”
in any of the occupational groups analyzed. Specifically,
there were no changes in statistical significance or non-
significance when the “healthy worker” case-control
groups (case-control analysis 3) were compared to the

other case-control analyses. Since the relative risk was
similar in all of the case-control analyses conducted, it is
unlikely that the increase in breast cancer risk was due to
one occupational group or a subset of one occupational
group being healthier than another.

Among the limitations of this study is the use of death
certificates to gain information about the occupations of
study subjects. It has been observed that there is great
variability in the accuracy of the occupations reported
in death certificates (18). One study comparing
occupational data reported on death certificates with
that obtained from personal histories of surviving
family members yielded an overall match rate of 47.9%
(19). However, it is noteworthy that white females, the
group that made up our study population almost
exclusively, had the highest percentage of exact
matches for usual occupation at 60% (19). To our
knowledge there have been no studies looking at the
accuracy of data retrieved from Vermont death
certificates. Death certificate data remain important
sources of preliminary information about causes of
mortality in a state or locale because of their ready
availability, uniformity between counties, and lack of
expense. Identified populations at increased risk for
breast cancer mortality may benefit from increased
surveillance and further etiologic research into the
factors that place them at increased risk. 

The reasons for Vermont’s high breast cancer
mortality are still unknown. In terms of occupational
risk, data from Vermont do not differ greatly from the
rest of the U.S. It is unclear at the present time if
Vermont’s high breast cancer mortality is due to

Table 1. Mantel-Haenszel odds ratios and 95% confidence intervals (CI) of breast cancer death by 16 broad occupational categories for case-
control analyses.

Cause of Death: Cause of Death:

Breast Cancer Non-Breast Cancer
Broad Occupational Groups (n = 512) (n = 1536) Odds Ratioa 95% CI

Executive, Administrative, Managerial 41 79 1.61 1.09-2.38
Professional 83 183 1.44 1.08-1.91
Technicians and Related Support Occupations 12 33 1.10 0.56-2.13
Sales 34 107 0.95 0.64-1.42
Administrative Support, Including Clerical 73 184 1.22 0.91-1.63
Service 53 177 0.89 0.64-1.23
Farming, Forestry, and Fishing 1 17 0.17 0.03-1.04
Mechanics and Repairers 1 2 1.48 0.15-15.09
Construction 0 6 - -
Precision Production 9 22 1.23 0.56-2.66
Machine Operators and Assemblers 35 87 1.22 0.81-1.84
Transportation 1 5 0.62 0.07-5.12
Equipment Cleaners, Laborers, and Helpers 10 30 1.00 0.49-2.05
Armed Forces 2 0 - -
Homemakers 147 576 0.66 0.53-0.83
Never Worked 6 19 0.94 0.38-2.32

a Adjusted for age using Mantel-Haenszel analysis.
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increased incidence or due to later stage of detection
which reduces survival. A state-wide mammography
registry was initiated in 1994. These data should
become available for analysis in the next 1-2 years and
will be instrumental in determining the origins of
Vermont’s high breast cancer mortality and for
indicating which populations should be targeted for
more aggressive educational and preventive services.
Until then, careful monitoring of state-level mortality
data provide important demographic indicators of
excess mortality that warrant further attention.
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