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Original Articles

Breast Cancer Screening among Employed

American Women

TERRI J. BALLARD, DRPH, CAROL A. BURNETT, MS,
W. KARL SIEBER, PHD, WILLIAM E. HALPERIN, MD

From the 1990 National Health Interview Survey Health Pro-
motion and Disease Prevention supplement, the authors esti-
mated the 1990 baseline prevalence of breast cancer screening
among employed U.S. women aged 50-70 years. Proportions of
women screened for breast cancer were calculated by occupa-
tional category and demographic characteristics, and were com-
pared with the Healthy People 2000 objective that 60% of women
aged 50 and older have had mammography and a clinical breast
examination within the preceding two years. The objective was
exceeded for white-collar workers (61.8%) and workers with
some college (64.1%), but was not met by any blue<ollar/ser-
vice workers (40.8%); or any workers with only a high school
diploma (54.7%) or less than a high school diploma (38.5%).
Identification of occupational categories and demographic sub-
groups among working women will be helpful to those planning
breast cancer screening programs, in both the public and the

- private sectors. Key words: breast screening; mammography; oc-
cupation; ethnic minorities; worksite health promotion; cancer
control.
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egular breast cancer screening with mammogra-

phy alone or in combination with clinical breast
xamination (CBE) has been shown to reduce
mortality from breast cancer in women aged 50-69 years
by approximately one-third.l:2 The U.S. Public Health
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Service recommends in its Healthy People 2000: National
Health Promotion and Disease Prevention Objectives that by
the year 2000, the proportion of women aged 50 and
older who have had a clinical breast examination and
mammography within the preceding one to two years
should be at least 60%.3 In the United States, costs for
breast cancer screening, including mammography, are
met mostly through out-of-pocket payments or private
insurance except for women in the Medicare program
and or in special community-based programs for low- -
income women, in contrast to several European coun-
tries, where breast cancer screening programs are part
of health-care entitlements.# In the past decade, many
public and private-sector breast cancer screening pro-
grams have been implemented in the United States,>11
several of which have targeted employed women. Be-
cause many women work outside of the home, providing
opportunities for breast cancer screening and education
at the worksite has the potential to greatly increase the
number of women being screened. Worksite programs
may offer education about the risks of breast cancer and
the benefits of screening, and may also provide CBE and
mammography referrals as part of periodic health ex-
aminations”2 or through on-site mammography pro-
grams via mobile vans.® In order to best target under-
utilizers of breast cancer screening among employed
women, it is important to know the distribution of
screening among women in different occupations and
within demographic subgroups of employed women.
No study to date has analyzed screening utilization
specifically among employed women, either in the
United Sates or in countries where population-based
mammography screening is an entitlement.

The objectives of the present study were 1) to esti-
mate the 1990 baseline prevalence of breast cancer
screening for employed women; 2) to compare this
baseline with the Healthy People 2000 objective of screen-
ing within the preceding two years by 60% of women 50
years of age or older; and 3) to identify occupations and
demographic subgroups where employed women un-
derutilize services for breast cancer prevention.
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TABLE 1 Breast cancer screening in women aged 50-70 years, by employment status, NHIS, 1990

Percentage Having Had

Employment Sample National Population Percentage Ever Having Mammography and Breast Exam
Status Size Estimatest Mammography (SE) in Past 2 Years (SE)
Employed 2,368 9,572,325 63.5(1.2) 54.8 (1.1)
Not employed 2,930 11,716,592 56.4 (1.3) 46.1(1.3)

TotaL 5,298 21,288,915 59.6 0.9 50.0 (0.9)

*Source: National Center for Health Statistics, 1991.
TNational estimate from weighted sampling frame, NHIS.

METHOD

We used data from the 1990 National Health Interview
Survey (NHIS) to examine reported utilization of mam-
mography and CBEs. The NHIS is an annual nationwide
survey of the non-institutionalized civilian population of
the United States conducted by the National Center for
Health Statistics. The 1990 survey included a Health
Promotion and Disease Prevention (HPDP) supple-
ment with questions about cancer screening, the re-
sponses to which supplied the data for this analysis. The
response rate for the 1990 NHIS-HPDP was 86.3%.13
The population selected for the current analysis in-
cluded 5,298 women between the ages of 50 and 70
years, of whom 2,368 (45%) were employed at the time
of the interview.

We explored breast cancer screening practices by em-
ployment status, occupational category, and demo-
graphic characteristics. Breast cancer screening was
measured as 1) ever having had mammography, and 2)
having had mammography and CBE within the two
years preceding the interview. Women who had had
breastrelated complaints at the time of the most recent
mammography were excluded from the analysis. Em-
ployment status was defined as employed or not at the
time of the interview. For employed women, occupa-
tional category was defined as 1) occupation at the time
of the survey and 2) white-collar or blue-collar/service
occupation, using 1980 census occupational codes.!
We measured the frequency of screening among all
women by employment status, and among employed
women by occupational category, annual family income
($25,000 and over, <$25,000), marital status (currently
married, widowed/separated/divorced, never mar-
ried), educational attainment (>12 years, 12 years, <12
years), race/ethnicity (white non-Hispanic, black non-
Hispanic, Hispanic, other), age (50-59 years, 60-70
years), metropolitan statistical area (MSA) of residence
(central city, non-central city, rural) and region of resi-
dence (Northeast, Midwest, South, West). Odds ratios
(ORs) and 95% confidence intervals (Cls) were used to
compare white-collar workers with blue-collar/service
workers for screening activities while adjusting for the
demographic variables described above. Respondents
who had not had mammography within the three years
preceding the interview were asked to choose their pri-

mary reasons for not doing so. We explored these rea-
sons among employed women by occupational status.

The proportions of employed women screened
within the two years before the interview were com-
pared with the Healthy People 2000 objective that 60% of
women aged 50 or older will have had mammography
and CBE within the previous two years. It is necessary to
clarify that the Healthy People 2000 goals were established
using the 1987 NHIS Cancer Control Supplement!® as a
baseline for reported utilization of mammography and
CBE for any reason, not exclusively for screening pur-
poses. Most subsequent analyses of NHIS breast cancer
screening activities, including the present study, have
focused on the prevalence of screening mammography
that excluded women whose most recent mammogra-
phies have been done because of breast problems.!6:17
The effect of excluding subjects who had mammogra-
phy for medical reasons is to underestimate the total
number of women having had these procedures. De-
spite the fact that the Healthy People 2000 objective was
not set exclusively for screening activities, we chose still
to use 60% utilization as our comparison point for em-
ployed women.

In order to account for the multistage probability sam-
pling design of the National Health Interview Survey, the
SUDAAN (Survey Data Analysis) software!® was used to
calculate weighted proportions and their standard er-
rors, and for multivariable modeling to estimate ORs
and 95% Cls comparing groups for breast cancer screen-
ing. The use of weighted data enabled us to calculate na-
tional estimates for frequencies and proportions.!?

RESULTS

From the 1990 National Health Interview Survey, it was
estimated that 45% of women aged 50-70 years were
employed. The employed women were younger than
the non-employed women (68% of employed women vs
32% of non-employed women were less than 60 years
old), and more likely to have family incomes of $25,000
or more (63% vs 41%), to have some college education
(35% vs 23%), and to be widowed, divorced, or sepa-
rated (32% vs 28%), but the racial compositions of the
two groups were similar. Table 1 shows that the em-
ployed women were more likely than the non-employed
women ever to have had mammography (63.5% vs
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56.4%) and to have been screened within the preceding
two years (54.8% vs 46.1%).

The frequencies of screening and factors associated
with screening utilization among the employed women
are shown in Table 2. Proportions and standard errors
are listed by occupational category and demographic
characteristics for ever having had mammography and
for having been recently screened. Utilization was great-
est for women employed in white-collar jobs, for women
with family incomes of $25,000 or more, for those cur-
rently married, those with some college education, white
women, those aged 50-59 years, those residing in
non—central-city areas, and those residing in the West.
The same factors were associated with both ever having
had mammography and having been screened with
mammography and CBE within the preceding two years.

Table 2 also shows the ORs and 95% Cls for screening
within the previous two years among employed women
from a multiple-logistic-regression model that included
occupational and demographic variables. Age, MSA, and
region were non-contributory and were dropped in the
final model. Women employed in white-collar work were
more likely to have been screened than those in blue-col-
lar work [adjusted OR = 1.86 (1.40-2.47)]. Other demo-
graphic characteristics that predicted screening were an-
nual family income of $25,000 or more and married
status. Although the percentage of screened employed
women was much higher among college-educated women
compared with those without high school diploma (64.1%
vs 38.5%), higher education became less important when
occupational category, income, marital status, and race
were controlled for in the model [adjusted OR = 1.35

TABLE 2 Breast cancer screening in employed women age 50-70 years, by occupational* and demographic characteristics

Mammography (Ever Had) Mammography and Clinical Breast Examination in Past 2 Years

Population Estimates % %  (SE) Adjusted Odds Ratiot (95% CI)

Occupational category

White-collar 6,312,477 70.3(1.3) 61.8(1.3) 1.86 (1.40-2.47)

Blue-collar/service 3.107.,048 50.0 2.2 40.8 2.4) Referent
Annual family incomef

$25,000 pius 4,940,886 71.9 (1.6) 62,7 (1.6) 1.81 (1.40-2.33)

<$25,000 2914145 51.72.1) 41.8(01.9 Referent
Marital status

Married 6,087,016 66.6 (1.6) 59.0(1.6) 1.95(1.18-3.22)

Widow/divorced 3,063,313 58.7 (1.9 47.7 (V.7 1.73 (1.03-2.92)

Never married 421,994 53.1 4.7) 45,1 (5.0) Referent

Education

Beyond HS 3.349.515 727 (.7) 64.1(1.7) 1.35 (0.92-2.00)

HS diploma 4,327,421 63.0(1.7) 54,7 (1.7) 1.09 (0.80-1.50)

< HS diploma 1,850,803 48.1 2.9) 38.5(2.8) Referent
Race/ethnicity

White (non-Hispanic) 7,750,751 65.3(1.3) 56.5(1.2) 0.992 (0.71-1.38)

Hispanic 567,670 61.1(4.2) 50.3 (4.9 1.19 (0.70-2.01)

Black (non-Hispanic) 1,064,705 52.6 (3.1) 45.0(3.3) Referent

Other 209,297 57.6 (7.9 50.9 (8.3) §
Age

50-59 years 6,487,710 64.6 (1.5) 55.1(1.4) §

60-70 years 3.084,613 61.0(1.8) 54.0 (1.8) ’
Metropolitan statistical area )

Central city 2,848,101 63.22.1) 54.3 2.2) §

Non-central 4,559,106 66.8 (1.6) 58.5(1.7)

Rural 2,165,116 56.9 (3.0) 47.6 (3.0)
Region

Northeast 2,209,877 63.42.1) 56.5(1.7) §

Midwest 2,273,117 61.6 (2.4) 523 (2.1)

South 3.231,673 59.7 (2.2) 51.0(2.5)

West 1.857.656 72.4(2.7) 62.3 (2.3)

*Source: National Center for Health Statistics, 1991.
TAdjusted for all other variables in the model.

t18% of the respondents had missing income data.
SNot included in the final logistic regression model.
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(0.92-2.00)]. Similarly, while white women were more
likely than black women to have been recently screened
(56.5% vs 45.0%), this difference disappeared when con-
trolling for occupational category, income, education, and
marital status (adjusted OR = 0.99). A similar model was
used with the full population of surveyed women aged
50-70 years, i.e., notrestricted to employed women. In the
place of occupational status (white-collar, blue-collar), we
used employment status (employed:yes,no). The crude
OR for having been screened within the previous two years
by employment status was 1.4 (1.2-1.6). However, when
controlling for income, education, marital status, race,
and age, the adjusted OR was 1.1 (0.96-1.3) (data not
shown).

The prevalence of screening (mammography and
CBE within previous two years) was estimated for whites,
for blacks, and for all workers (including Hispanic and
other races) holding jobs in 20 occupations (both white-
collar and blue-collar/service) in‘which at least an esti-
mated 50,000 women aged 50-70 were employed (Table
3). Among all white-collar workers, at least 65% of man-
agers, finance - officers, secretar‘ies,,‘ and registered
nurses had been screened. Screening prevalences were
similar for white and black white-collar workers (62.0
and 57.8%); only white women exceeded the Healthy
People 2000 objective of 60%. In contrast, the prevalence
of screening among blue-collar workers was far below

the 60% objective for both whites (41.8%) and blacks
(37.1%). No more than 35% of all waitresses, textile ma-
chine operators, domestic workers, licensed practical
nurses (LPNs), and food service workers had been
screened within two years. While screening rates within
occupation were generally similar in whites and blacks,
there were some noticeable differences, although they
were not statistically significant. Sixty-three percent of
white teachers had been screened, compared with 44%
of black teachers. Similarly, white assemblers, cooks,
and - domestic workers - were ' considerably better
screened than their black counterparts. LPNs were very
low utilizers as a group, but within that occupation,
blacks were much more likely to be screened (29.9%)
than whites (9.0%). Inadequate numbers of black work-
ers limited the ability to make comparisons by race for
some of the listed occupations, and may have con-
tributed to the lack of statistical significance for the few
categories where large differences were seen. The pro-
portion of employed black women was greater in blue-
collar and service jobs than in white-collar jobs. For ex-
ample, blacks comprised 59% of LPNs, 58% of domestic
workers, 26% of health service workers, but only 10% of
teachers and 3% of secretaries.

Reasons for not having had mammography in the
three years preceding the interview were analyzed for
the employed women (Table 4). For both white-collar

TABLE 3 Breast cancer screening in the two years preceding the interview in employed women aged 50-70 years, by selected

occupadation and race’

Totalt White Black
Population Percent Population Percent Population Percent
Occupation Estimate Screened (SE) Estimate Screened Estimate Screened
White-coliar 6,312,477 61.8 (1.3) 5,574,315 62.0 406,163 57.8
Manager/administrator 884,153 68.5 (3.7) 781,703 68.8 58,440 55,91
Finance officer 228,391 67.5 (8.5 217111 70.5 11.280 L8
Secretary 784,486 66.7 (3.2) 710,233 68.0 21,558 69.9
Registered nurse 275.348 65.2 (6.8) 226,553 65.0 29.250 71.1
Motor vehicle operator 77.471 64.3 (11.0) 61,865 60.1 11,588 Ce
Teacher 553,555 60.7 (4.7) 485,968 63.3 54,664 43.7
Clerk 670,284 60.1 (4.6) 610,962 57.9 27.763 71.1
Sales supervisor 206,976 57.6 (7.2) 195,781 60.3 4,458
Real estate sales 130,873 51.9 (10.7) 118,929 47 7 7.530
Blue-collar/service 3,107,048 40.8 2.4) 2,054,921 41.8 637,286 37.1
Agriculture worker 156,780 48.2 (8.4) 165,590 48.6 1.190 Ce
Health service worker 323,840 44.7 (6.0) 190.766 44.5 83,771 47.5
Assembler 139.946 41.9 (10.3) 79,608 41.8 30.363 14.0
Personal service worker 262,715 40.7 (7.6) 185,035 40.7 44,465 42,0
Cleaning service 286.443 39.3 (6.4) 154,002 36.7 82,464 46.4
Cook 203,757 38.8(7.9) 143,059 44.1 39.821 30.2
Woaitress 130,528 33.9 (10.1) 107,454 32.9 3.337
Textile machine operator 168,803 31.98.9 95,592 30.1 18.822 .
Domestic worker 317.378 30.2(6.7) 115,248 40.4 182,591 21.2
Licensed practical nurse 64,500 21.3 0.9 26,549 9.0 37.951 29.9
Food service worker 83,491 143 (7.9 54,212 16.4 18,323 . 16.4

“Source: National Center for Health Statistics, 1991.

TTotal includes all races; race-specific rates listed for whites and biacks only.

o value <0.05 for white-black comparisons within occupation.
§, .. = sample size inadequate for estimation.
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TABLE 4 Reasons for not having had mammography within three years preceding lnterwew employed women, aged 50-70 years’

Reason . Total % (SE) White-collar % (SE) Blue—collor/Serwce % (SE)
Thought not necessary 364 (1.7 33.22.0) 403 2.9
MD diid not recommend 26.0(1.8) 24.8(2.2) 27.5(2.6)
Procrastination 12103 16.3 (2.0 6.8(1.3)
Cost : 8.5 (1.0) 6.9(1.3) 10.5 (1.6
Fear 2.3 (0.6) 2500 20@©.7)
Other 14.8 (1.5) 16.2(1.9) 129 @2.1)

*Source: National Center for Health Statistics, 1991,

and blue-collar/service workers, the two most common
reasons were: 1) the woman did not think it necessary
or she had no problem, and 2) a physician had not rec-
ommended mammography. Procrastination was a more
important reason for white-collar workers than for blue-
collar/service workers. Overall, cost was not a major rea-
son for not having had mammography among women
of either occupational category, but was cited more of-
ten by blue-collar/service workers than by white-collar
workers (10.5% vs 6.9%).

We explored the possibility that the effects of occu-
pational category on screening varied by level of income
or education (effect modification), but did not find any
statistical evidence of this, nor of collinearity among
these variables.

DISCUSSION

This study demonstrated that while employed women
were better screened than non-employed women per se,

the difference disappeared when socioeconomic indica- _ -
tors such as income, education, and marital status were

considered. However, among the employed women, dif-
ferences in screening between white-collar and blue-
collar/services workers remained after controlling for
socioeconomic factors. Regardless of occupational cate-
gory, employed women with low incomes, less than high
school education, and non-married statts remained un-
derscreened for breast cancer. This is consistent with the
results of other studies that have explored factors associ-
ated with breast cancer screening among women regard-
less of employment status.%16.20-22 Race/ethnicity was
not a determinant of breast cancer screening among
employed women in the present study when consider-
ihg income, and to a lesser extent, education. The same
phenomenon was found in a study that analyzed data
from the 1987 and 1990 NHISs, showing that the gap in
mammography utilization by race/ethnicity narrowed
in 1990, leaving income and education to explain the
differences in screening behaviors.!?” However, despite
the equalizing effect of income on racial differences in
statistical models, in the real world there are dispropor-
tionate concentrations of minorities and poorly edu-
cated workers in low-paying and insecure jobs.?3 Black/
white differences in breast cancer survival rates may be
due in large part to differences in stages of cancer at di-
agnosis, implying that earlier diagnosis through im-

proved access and use of screening in black women
could be an extremely important factor in lessening the
gap.2* Thus, targeting black women at the workplace,
especially in blue-collar and service industries, may con-
tribute to lowering breast cancer mortality in this popu-
lation. The present study suggests that within the same
occupation, there may be differences in screening by
race. Among higher-income jobs, black teachers were
considerably less likely to be screened than white teach-
ers, an interesting ﬁndlng in light of a recent mortality
study of breast cancer by occupation,?® which showed
that teachers had a higher proportionate mortality for
breast cancer than did women in other white-collar oc-
cupations, and that the rate was considerably higher for
black compared with: white teachers.

Several limitations to the present study may have in-
fluenced .our ‘dlngs Income data were not available
for 18% of-the study subjects. In order to determine
whether this biased the occupational analysis, a dummy
income variable that assigned a value to those with miss-
ing income data was entered into a logistic regression
model along with occupation and all other demo-
graphic variables. The resulting estimate of effect for oc-
cupational category was essentially unchanged, suggest-
ing that there was no bias due to excluding subjects with
missing income data from the analysis. Similarly, miss-
ing income data were not related to mammography use
in an economic analysis of screening by Urban.? A sec-
ond limitation in the present study was self-reporting of
breast cancer screening in the National Health Inter-
view Survey, which was not validated by medical records.
However, studies have shown that women’s self-reports
of mammography are generally valid and may be used
reliably to monitor utilization.?’ A third limitation was
the absence of information about health insurance cov-
erage for mammography among the subjects of the
1990 NHIS-HPDP supplement. Not having health in-
surance at all or not having a plan that covers screening
mammography may influence screening behaviors
among disadvantaged groups, and may also influence a
physician’s recommendations for ordering one. A re-
cent economic analysis of screening, however, provided
no evidence that the effect of improved insurance cov-
erage would greatly increase the use of mammography,
particularly among low-income women.2® Utilization of
screening services varies even in countries where screen-
ing is an entitlement. In Great Britain, where breast can-
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cer screening has been available to all women aged
50-64 years since 1987, women in inner cities who are
older, of the lower social classes, or of ethnic minorities
have been identified as underutilizers of such services.?8
Lack of information about health insurance does not af-
fect the results of this study, whose purpose was to mea-
sure screening proportions within occupations in order
to better target employed women for prevention pro-
grams.

In summary, employed women in blue-collar and ser-
vice jobs of any race/ethnicity group, black employed
women regardless of occupational category, and women
with less than a high school diploma were far from
reaching the Healthy People 2000 goal for breast cancer
screening. In order to reduce health disparities among
Americans and to achieve access to preventive services
for all with respect to breast cancer screening, targeted
programs are necessary to provide better educational
and screening opportunities for women aged 50 years
and older. Worksite breast cancer screening programs
have the potential to reach minorities and lower-in-
come women, who are less likely than other women to
engage in preventive health care.2%30 Part of the blue-
collar/service—white-collar difference found in this
study may have been due to limited access to health care
or health insurance, but also may have resulted from the
unavailability of worksite health promotion programs
that educate women about the need for screening and
provide on-site mammography. Worksites with mostly
blue-collar workers have fewer health-promotion activi-
ties than do those with white-collar majorities; among
worksites that offer mammography, only 16.6% have
majorities of blue-collar workers.12 The most recent Na-
tional Survey of Worksite Health Promotion Activities
found that overall, only 7.5% of worksites that had 50 or
more employees offered mammography, but that the
percentage increased dramatically for worksites with
over 750 employees (42.1%).3! For those women whose
workplaces have breast cancer screening programs, par-

ticipation may be self-selected by perception of risk32 or -

by occupational category and education.3? Nationwide,
participation in worksite health-promotion activities ap-
pears to be greater among employees who are younger,
healthier, and more concerned with fitness and health
matters than non-participants.3#3%> Through education
about the need for screening and access to low-cost
mammography, worksite breast cancer detection pro-
grams may greatly increase screening by lower-income
and minority employed women, who are found pre-
dominately in blue-collar and service jobs.

This paper presents 1990 levels of breast cancer
screening activities among employed women and iden-
tifies occupations and demographic subgroups within
occupations where such preventive services were un-
derutilized. These data can be used to evaluate progress
towards the Healthy People 2000 breast cancer screening
objective, and will provide information to those plan-

ning screening programs, in both the public and the
private sectors. Many challenges remain to reach work-
ing women, especially those in blue-collar or service jobs
whose worksites do not offer screening or who are not
eligible for benefits that include screening. In addition,
creative solutions are needed to increase screening op-
portunities for employees in isolated workplaces, those
who do not work during normal working hours, and
those whose jobs do not allow them to take off time dur-
ing the work day to be screened. Although this study fo-
cused on employed American women, the demon-
strated differentials in  screening among employed
women may be useful to other countries that are in the
process of implementing national screening programs.
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