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Perceived Racial Discrimination and Nonadherence to Screening

Mammography

Abstract

Objective. We examined whether African American women were as likely as White women to receive the
results of a recent mammogram and to self-report results that matched the mammography radiology report
(i.e., were adequately communicated). We also sought to determine whether the adequacy of communication
was the same for normal and abnormal results. Methods. From a prospective cohort study of mammography
screening, we compared self-reported mammogram results, which were collected by telephone interview, to
results listed in the radiology record of 411 African American and 734 White women who underwent
screening in S hospital-based facilities in Connecticut between October 1996 and January 1998. Using
multivariate logistic regression, we identified independent predictors of inadequate communication of
mammography results. Results. It was significantly more common for African American women to experience
inadequate communication of screening mammography results compared with White women, after
adjustment for sociodemographic, access-to-care, biomedical, and psychosocial factors. Abnormal
mammogram results resulted in inadequate communication for African American women but not White
women (PAfrican American women may not be receiving the full benefit of screening mammograms because
of inadequate communication of results, particularly when mammography results are abnormal.
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The study objective was to determine whether perceived racial discrimination influenced nonadherence to
screening mammography guidelines. Enrolled in this prospective study were 1,451 women aged 40-79 years
who obtained an “index” screening mammogram at one of five urban hospitals in Connecticut between October
1996 and January 1998. This logistic regression analysis included 1,229 women (484 African American (39%), 745
White (61%)) who completed telephone interviews at baseline and follow-up (on average 29 months later). Per-
ceived racial discrimination was measured as lifetime experience in seven possible situations. Approximately 42%
of African-American women and 10% of White women reported lifetime racial discrimination. Perceived racial
discrimination was not associated with nonadherence to age-specific mammography screening guidelines in un-
adjusted or multivariate-adjusted analyses. Although these negative findings may reflect the well-recognized
problems associated with measurement of perceived discrimination, it is possible that women who recognize
and report racial discrimination develop compensatory characteristics that enable positive health prevention be-
havior, in spite of their past experiences.

African Americans; breast neoplasms; discrimination (psychology); ethnic groups; mammography; prejudice;

risk factors

Explanations for racial/ethnic disparities in health out-
comes, a persistent public health concern in the United
States, extend beyond issues of socioeconomic inequality
and access to care (1-4). According to Williams and Jack-
son (1), racial/ethnic disparities in health are rooted in his-
tory, geography, social culture, economics, and politics. In
attempts to explain variation in health outcomes by race/
ethnicity, the role of racism has been investigated as a con-
tributor to disparities in a number of physical and mental
health outcomes. Racial discrimination remains pervasive—
existing, for example, in mortgage lending, housing, hiring
practices, and the criminal justice system, as well as in in-
terpersonal experiences (5—7). Although the consequences
of racial discrimination have yet to be fully explored, many
studies have reported associations between perceived racial

discrimination and mental health outcomes (e.g., psycho-
logical distress, depression and anxiety) as well as physical
health outcomes (e.g., self-rated health, days spent unwell in
bed, blood pressure, cardiovascular outcomes, and low birth
weight), albeit with varying results (8).

Stressful experiences, such as discrimination, may lead to
a decrease in health-sustaining behaviors and an increase in
health-damaging behaviors (9, 10). Health-damaging be-
haviors associated with perceived racial discrimination in-
clude cigarette smoking (11) and alcohol use (12). Perceived
discrimination is also thought to influence levels of compli-
ance with medical recommendations, despite the lack of
literature in this area (8, 13). In one example, perceived
unfair treatment due to race/ethnicity was shown to be as-
sociated with delay in filling prescriptions (14). To our
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knowledge, no published studies have examined the influ-
ence of perceived discrimination on health preventive be-
haviors, such as breast cancer screening.

Mammography is widely accepted as an effective method
for early detection of breast cancer, and it is currently rec-
ommended annually (15) or (at a minimum) biennially (16,
17) for women aged 40 years or older. However, less than
half (46 percent) of all women receive mammograms
regularly, as reported in a systematic review of repeat mam-
mography (18). Furthermore, the percentage of African-
American women who receive regular mammograms may
be even lower (19). In addition to sociodemographic and
access-to-care variables (20), a number of social and psy-
chological influences on mammography screening behavior
have been reported (21, 22), including our own studies of
psychosocial factors associated with adherence to screening
mammography guidelines, using the same source data as the
present study (23, 24). As part of that larger prospective
study, Race Differences in the Screening Mammography
Process, this investigation aimed to describe the role of
perceived racial discrimination in nonadherence to screen-
ing mammography guidelines in a cohort of 1,451 African-
American and White women living in Connecticut.

MATERIALS AND METHODS
Study population, procedures, and participation

As previously reported (23-25), women who presented
for a screening mammogram (hereafter referred to as the
“index” mammogram) between October 1996 and January
1998 were recruited for enrollment. Because African Amer-
icans constitute only 9.1 percent of the Connecticut popu-
lation (26), we used 1990 US Census data (27) and our own
1994 survey of mammography facilities in Connecticut (28)
to identify the mammography facilities most likely to pro-
vide screening mammograms to African-American women.
Thus, study subjects were recruited from hospital-based fa-
cilities in the four Connecticut cities with the largest general
(and largest African-American) populations. Furthermore,
to increase geographic representation, we also included
the major hospital facility in a somewhat less populated
urban area, but one that was located in the fourth largest
county of Connecticut.

All eligible African-American women who obtained in-
dex mammograms at these five facilities during the study
period were invited to participate. White women were se-
lected by a computer-generated, random selection pro-
cess and were frequency matched to the African-American
women on facility and date of mammogram. Asymptomatic
women aged 40-79 years who self-identified as African
American or White and had no previous history of breast
malignancy, cyst aspiration, or biopsy were eligible for par-
ticipation. In accordance with age recommendations for reg-
ular mammography screening in the general population (29,
30), women younger than age 40 years were not included.
Women older than age 79 years were also excluded because
of a lack of consensus with regard to screening recommen-
dations for older women (31, 32). Approvals of the institu-
tional review boards of Yale University School of Medicine

(New Haven, Connecticut) and each participating hospital
were maintained throughout the study period.

Initially, 2,359 women were identified for participation,
with a final number interviewed of 1,451 after we excluded
ineligible women (n = 171), those who could not be con-
tacted or were deceased or ill (n = 206), and women who
declined participation (n = 531). Participation differed
across race group (African American, 69 percent; White,
77 percent; p < 0.001) as well as by age (age 40—49 years,
76 percent; age 50 years or older, 72 percent; p = 0.052).
Two interviews were conducted in this study: 1) a 45-minute
baseline telephone interview approximately 1 month after
the index screening mammogram to allow time for receipt
of mammography results (mean time to baseline interview,
1.5 months; standard deviation, 0.85 month) and 2) a follow-
up interview arranged a minimum of 26 months after the
index screening. The time interval between baseline and
follow-up interview averaged 29.4 months (standard devia-
tion, 1.42 months), with a range of 27-41 months. Of the
1,451 women who participated in the baseline interviews,
1,249 (86 percent) completed follow-up interviews, 20 of
whom were excluded because of a cancer diagnosis associ-
ated with the examination (n = 11) or inadequate informa-
tion to determine adherence to mammography screening
guidelines (n = 9). Thus, 1,229 women (484 African Amer-
ican (39 percent), 745 White (61 percent)) were included in
this analysis. Women included differed significantly from
those excluded or lost to follow-up by race (participation:
African American, 78 percent; White, 93 percent; p <
0.001) but not by age.

Measures

Perceived racial discrimination. Perceived racial dis-
crimination, assessed during the follow-up interview, was
adapted from the discrimination measure developed by
Krieger and used in the Coronary Artery Risk Development
in Young Adults study (33, 34). For this analysis, the par-
ticipants were asked whether they had ever experienced
discrimination, defined as having been prevented from do-
ing something or been hassled or made to feel inferior,
because of their race or color, in any of the following seven
situations: 1) at school, 2) getting a job, 3) at work, 4) at
home, 5) getting medical care, 6) on the street or in a public
setting, and 7) from the police or in the courts. The situa-
tions were summed and coded into three categories (none
vs. one or two situations vs. three or more situations).

Nonadherence to screening mammography guidelines.
The American Cancer Society screening guidelines in effect
(32) at the onset of this study’s data collection period (1996)
were used to determine the main outcome, nonadherence to
screening mammography guidelines. Women aged 40-49
years were considered nonadherent if they did not obtain
at least one mammogram within 2 years (+ 2 months) of the
index examination. Women aged 50 years or older were
considered nonadherent if they did not obtain at least two
screenings within 2 years (4 2 months) of the index exam-
ination. The “4 2 months” allowed for reasonable delays in
scheduling appointments.

Am J Epidemiol 2007;165:1287—-1295
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For 1,126 respondents (92 percent), the outcome was de-
termined by self-report. The remaining 103 women (8 per-
cent) did not provide sufficient self-reported information to
ascertain the outcome (i.e., they could not recall the month
or year of at least one mammogram), but they did consent to
a review of their mammography records. For these women,
we relied on radiology records to determine outcome status.
These 103 women did not differ from women who self-
reported data by recruitment site or family breast cancer
history, but they were more likely to be African American
than White (55 percent vs. 38 percent, p < 0.001) and to be
aged 50 years or older (78 percent vs. 63 percent were less
than age 50 years, p < 0.003).

A wide range of potential confounders and variables
known to be associated with screening mammography or
perceived racial discrimination, as well as variables known
to vary significantly by race/ethnicity, were also examined
in this analysis. Included were sociodemographic factors,
variables specific to the experience of undergoing mammog-
raphy screening, health status and behaviors, logistic bar-
riers, interaction with provider, provider characteristics,
psychosocial factors, and known breast cancer risk factors.

Statistical analyses

Bivariate associations were examined between perceived
racial discrimination and the outcome (nonadherence to
screening mammography guidelines) and additional covari-
ates. Statistical significance was determined by the chi-
square test (p < 0.05). Multivariate logistic regression was
used to determine the adjusted association between reported
racial discrimination and nonadherence to screening mam-
mography guidelines; adjusted odds ratios with 95 percent
confidence intervals are reported in this paper. Variables that
contributed significantly to the fit of the model by likelihood
ratio tests (35) were retained. A criterion of a 10 percent
change in the odds ratio estimate for racial discrimination
was used to identify potential confounders (36). Variables
known to be associated with mammography screening and/
or perceived discrimination or known to vary significantly by
race/ethnicity were tested in multivariate models. All anal-
yses were performed with SAS software, version 9.1 (37).

RESULTS
Characteristics of the study population

Characteristics of the study population by race/ethnicity
are presented in table 1. More than 60 percent of the re-
spondents were aged 50 years or older, with no significant
difference by race/ethnicity. African-American women were
significantly more likely than White women to be single
than married/living as married, to have lower annual family
incomes, to have less than 12 years of education, and to be
in the lowest occupational status quartile (based on a com-
bined spouse pair score, adapted from the Duncan Socioeco-
nomic Index (38, 39)). Over two thirds of all participants
reported complete coverage for annual screening mammog-
raphy. The majority of women reported having a usual health
care provider and that they received a recommendation from

Am J Epidemiol 2007;165:1287—-1295

their provider to get a mammogram in the 2 years after the
index screening (with no significant differences by race/
ethnicity). African-American women were significantly
less likely than White women to correctly identify screen-
ing mammography guidelines and less likely to report a
family history of breast cancer (any first- or second-degree
relative).

Perceived racial discrimination

As reported in table 2, more than 20 percent of the study
population reported racial discrimination in at least one sit-
uation. As expected, African-American women more com-
monly experienced racial discrimination. Approximately 42
percent of the African-American respondents reported racial
discrimination in at least one situation compared with 10
percent of White women. Perceived racial discrimination
experienced at work or with the police or courts was re-
ported most often (12.8 percent each). Nearly 10 percent
of respondents reported racial discrimination when trying
to get a job, and 8.7 percent of respondents reported racial
discrimination at school. Although the majority of partici-
pants reported no experiences of racial discrimination (77.5
percent), 14.4 percent reported one or two situations in
which they had experienced racial discrimination, and 8.1
percent reported three or more such situations.

Nonadherence to mammography screening guidelines

Bivariate results. As shown in table 3, 47.8 percent of the
total study population was nonadherent to screening mam-
mography guidelines. African-American women were more
likely than White women to be nonadherent (odds ratio =
1.48, 95 percent confidence interval: 1.18, 1.87). Perceived
racial discrimination was not significantly associated with
nonadherence among African-American or White women.

Multivariate results. As presented in table 4, perceived
racial discrimination was not associated with nonadherence
to screening mammography guidelines in multivariate
models among either African-American or White women.
Adjustment for primary covariates—marital status, age, in-
come, family size, full/annual mammography insurance,
having a usual care provider, and history of nonadherence to
mammography guidelines (model 1)—did not significantly
influence the results for either racial group. The results were
similar even with additional adjustment for these potential
confounders: body mass index, perceived susceptibility to
breast cancer, perceived usefulness of mammography, pain
experienced compared with expectations during the index
mammogram, provider recommendation to get a mammo-
gram, and receipt of a reminder notice for a mammogram
(model 2). Additional adjustment for discrimination based
on social class or position (model 3) also did not apprecia-
bly change the reported results in either racial group. The
relative infrequency of racial discrimination for White
women resulted in very wide confidence intervals, poten-
tially limiting interpretability of these results.

In view of the negative findings, we evaluated the poten-
tial influence of many additional covariates. The following
eight additional sets of variables were tested in multivariate
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TABLE 1. Characteristics of the study population by race/ethnicity (n = 1,229), Connecticut, 1996-2000

African White
American
Variable (n = 484) (n = 745) OR* 95% Cl*

No.t % No.t %

Sociodemographic factors
Age (years)

40-49 168 34.7 275 36.9 0.91 0.71,1.16
>50 316 65.3 470 63.1 1.00

Marital status
Single 319 66.5 206 27.8 5.16 4.02, 6.61
Married/living as married 161 33.5 536 72.2 1.00

Education (no. of years)
<12 146 30.4 34 4.6 14.24 9.25, 22.02
12 176 36.7 184 24.8 3.17 2.39, 4.21
>12 158 32.9 524 70.6 1.00

Annual family income (3$)
<15,000 206 46.7 62 8.8 18.93 12.77, 28.15
15,000-49,999 162 36.7 227 32.2 4.07 2.92, 5.68
>50,000 73 16.6 416 59.0 1.00

Occupational status$
Quartile 1(lowest) 202 48.4 54 7.7 17.86 11.37, 28.15
Quartile 2 121 29.0 196 28.0 2.95 1.98, 4.40
Quartile 3 45 10.8 216 30.9 0.99 0.62, 1.59
Quartile 4 49 11.8 234 334 1.00

Access to medical care

Mammography insurance
(full, annual coverage)

No 155 32.3 231 31.0 1.06 0.83, 1.36
Yes 325 67.7 513 69.0 1.00

Usual health care provider
No 56 11.7 64 8.6 1.40 0.95, 2.04
Yes 424 88.3 676 91.4 1.00

Mammography-related factors

History of nonadherence to
mammography screening

guidelines§
Nonadherent 143 29.8 93 12.5 2.96 2.21,3.97
Adherent 337 70.2 649 87.5 1.00

Health care provider
recommended a

mammogram
No 134 27.7 201 271 1.03 0.80, 1.33
Yes 349 72.3 541 72.9 1.00

Knowledge of screening
mammography guidelines

Incorrect 188 40.6 220 30.3 1.58 1.28, 2.00
Correct 275 59.4 507 69.7 1.00

Family history of breast cancerq
Yes 104 21.6 251 33.8 0.54 0.41, 0.70
No 378 78.4 491 66.2 1.00

* OR, odds ratio; Cl, confidence interval.

T Numbers for each characteristic may not sum to total because of some missing data. (Percentages are based
on nonmissing data.)

¥ Combined spouse pair score, adapted from the Duncan Socioeconomic Index (38, 39); missing data included
women who reported no occupation for either themselves or a partner.

§ Refers to a previous history of nonadherence to guidelines, calculated based on the respondent’s age and
available data on the number of lifetime mammography screenings she reported (0, 1, 2, 3, 4, or >5). Women aged
40-49 years were considered nonadherent if they did not obtain at least one screening every 2 years. Women aged
>50 years were considered nonadherent if they did not obtain at least five screenings.

9 Breast cancer in a first- or second-degree relative.

Am J Epidemiol 2007;165:1287—-1295
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TABLE 2. Perceived discrimination based on race or color
reported by situation/context (n = 1,229), Connecticut, 1996—
2000

Aﬁ;gﬁign White Total
(n = 484) (n = 745) (n=1,229)

No.* % No.* % No.* %

No. of situations

reportedt
None 277 582 666 89.9 943 775
1or2 104 218 71 9.6 175 144
>3 95 20.0 4 05 99 81
Situationt
At school 87 184 19 26 106 8.7
Getting a job 103 218 16 22 119 938
At work 130 278 24 32 154 1238
At home 6 1.3 2 03 8 07

Getting medical care 47 10.2 3 04 50 42
On the street/in public 35 7.4 5 07 40 33
Police/courts 125 266 30 4.1 155 1238

* Numbers may not sum to total because of some missing data.
(Percentages are based on nonmissing data.)

1 Racial discrimination question: “Have you ever experienced
discrimination based on your race or color in the following situations:
at school, getting a job, at work, at home, getting medical care, on the
street/in public, police/courts?” Categories are not mutually exclusive.

models but did not contribute to the fit of the models or
significantly change the regression coefficients of indepen-
dent covariates: 1) occupational status (based on the Duncan
Socioeconomic Index (38, 39)) and general work status over
the lifetime; 2) mammography-related variables (e.g.,
knowledge of age-specific mammography guidelines and
the screening facility); 3) health status and behavior varia-
bles (smoking, exercise, and alcohol use); 4) attendance at
religious services; 5) logistical barriers (travel time to index
screening appointment, how the participant traveled to the
index screening, special arrangements (e.g., child care)
needed to attend the screening appointment, and whether
the participant took time off from work, with or without
pay); 6) race and gender concordance with medical staff;
7) additional psychosocial factors (treated with respect, em-
barrassment and/or anxiety experienced during the index
mammogram, worry about the outcome of the examination,
effect of the index mammogram on breast cancer worry
in general, confidence in one’s ability to obtain a future
mammogram (i.e., mammography-specific self-efficacy),
encouragement from a friend or relative to get a mammo-
gram, perceived control over remaining healthy, perceived
control over developing cancer, perceived control over
recovering from cancer if diagnosed, and stressful life
events experienced during the interval between the index
examination and follow-up interview (e.g., job loss, di-
vorce); and 8) breast cancer risk factors (e.g., family history
of breast cancer).

Am J Epidemiol 2007;165:1287—-1295

DISCUSSION

The goal of this analysis was to build upon an extensive
analysis of factors that contribute to poor adherence to
mammography screening for some women. With nearly half
of the women in this study nonadherent to mammography
screening guidelines and a significant race difference in
nonadherence, we hypothesized that racism might play a role
in mammography screening behavior.

In this study, perceived racial discrimination was not as-
sociated with adherence to screening mammography guide-
lines. Even though we have used an adaptation of a measure
shown to be valid and reliable (40), there are limitations in
the measurement of racial discrimination. Although not
unique to our study, the potential for underreporting may
be of concern. The percentage of African Americans re-
porting racial discrimination (42 percent) in our cohort of
women aged 40-79 years was similar to the percentage
reported by Kessler et al. (41), in which nearly 49 percent
of African Americans reported lifetime discrimination in
a study of men and women aged 25-74 years. Notably, in
younger cohorts, such as the Coronary Artery Risk Devel-
opment in Young Adults study, among African-American
women reports of perceived racial discrimination are more
common (7577 percent) (34, 42).

Reasons for underreporting may be linked to the sensitive
nature of the topic, social desirability, or discomfort in re-
porting discrimination to a person of a different racial/ethnic
background. Moorman et al. (43) showed that using inter-
viewers whose racial background is similar to that of the
respondents improved response rates in case-control studies.
Although our interviewers were White, we conducted tele-
phone interviews, in theory blinding participants to the race
of the interviewer. However, it is possible that participants
felt uncomfortable reporting sensitive information such as
experiences of racial discrimination over the telephone, ir-
respective of respondents’ perceptions of the race of the
interviewer. Additional reasons for underreporting may in-
clude denial (44), keeping quiet about unfair treatment (33),
endorsement of racial ideology (the acceptance of beliefs
about race and racial inequality), low levels of racial iden-
tification, or internalization of racial prejudice (expression
of negative feelings toward members of your racial group)
(45-47). In our study, if women did not report racial dis-
crimination but in fact did experience it, we may have
underestimated the prevalence of racial discrimination and
subsequently diluted any effect on regular mammography
screening if those women were also less likely to adhere to
screening mammography guidelines.

Coping mechanisms could have buffered an associa-
tion between perceived racial discrimination and regular
mammography screening, also contributing to the negative
association. For example, it has been suggested that, for
some, an experience perceived as racial discrimination
may result in a realization that others face the same experi-
ences and possibly lead to the search for social support or
other resources (48). Although we did not have a specific
measure of social support or social resources, we examined
the impact of encouragement from a friend or relative to get
a mammogram (not statistically significant; data not shown)

2T0Z ‘9z JequanoN uo aba |00 BingsAeo e /Hio'seulnolpiosxo-afe//:dny woly pepeojumoq


http://aje.oxfordjournals.org/

1292 Dailey et al.

TABLE 3. Unadjusted associations between nonadherence to mammography screening
guidelines and race/ethnicity and perceived racial discrimination (n = 1,229),

Connecticut, 1996-2000

Nonadherent Adherent
(n = 587) (n = 642) OR* 95% Cl*
No.t % No.t %
Race/ethnicity
African American 260 53.7 224 46.3 1.48 1.18,1.87
White 327 43.9 418 56.1 1.00
Total 587 47.8 642 52.2
Perceived racial discrimination
(no. of situations reported)+
African American
>3 47 49.5 48 50.5 0.74 0.45,1.21
1or2 50 48.1 54 519 070 043,1.12
None 158 57.0 119 430 1.00
White
>3§ 2 50.0 2 50.0 1.26 0.09, 17.44
1or2 27 38.0 44 62.0 0.77 0.45,1.31
None 295 44.3 371 55.7 1.00

*QOR, odds ratio; Cl, confidence interval.

tNumbers may not sum to total because of some missing values. (Percentages are based on

nonmissing data. (54)).

$Racial discrimination question: “Have you ever experienced discrimination based on your
race or color in the following situations: at school, getting a job, at work, at home, getting medical

care, on the street/in public, police/courts?”

§Because the cell size for White women who reported three or more situations was less
than 5, Fisher's exact test confidence intervals were calculated.

and also church attendance. Although spirituality has been
shown to buffer reports of discrimination (49), attendance at
religious services did not explain the negative findings in
this study.

An advantage of our measure of experiences of racial
discrimination is its multidimensionality; we measured ex-
periences that occurred in seven possible situations. Multi-
item responses have better validity and reliability compared
with other measures that use single-item responses (40). In-
tuitively, discrimination in the medical care setting seemed
of particular relevance to our study outcome. However, with
fewer than 5 percent of all respondents reporting discrimina-
tion in the medical care setting, we lacked the statistical
power to identify independent effects of discrimination in
individual settings, including the medical care arena.

Another advantage of our analysis is that the data were
derived from a study specifically designed to investigate
race differences in the screening mammography process.
Our comprehensive collection of information such as socio-
demographic characteristics, mammography-related factors,
breast cancer risk factors, health status and behaviors, logis-
tical barriers, health care provider characteristics, psycho-
social factors, and variables of known relevance from the
health disparities literature enabled us to examine many
factors that may confound, mediate, or moderate the relation
between perceived racial discrimination and adherence to
screening mammography guidelines.

The outcome, adherence to mammography screening
guidelines, measured subsequent to an index screening, is
amore detailed assessment of mammography utilization than
that generally reported from retrospective studies of mam-
mography screening and national surveys. Although the pro-
portion of the population who has never received a screening
mammogram is relatively low (15.9 percent according to
national survey data (2002) (50)), this study was not designed
to address nonadherence in this group; thus, these results
are not generalizable to women who have never been
screened.

Loss to follow-up was more common for African-
American women as well as for women of lower socio-
economic status, potentially influencing the association
between discrimination and mammography screening be-
havior, particularly if women lost to follow-up were more
likely to report racial discrimination and to be more non-
adherent than the women included in the analysis. However,
as in other studies (41, 51), socioeconomic status (data not
shown, but adjusted for in all multivariate analyses) was
inversely associated with reports of perceived discrimina-
tion among African Americans. Thus, it is likely that the
women lost to follow-up were less likely to report experi-
ences of discrimination (and more likely to be nonadherent).

The sampling strategy used in this study was designed to
reflect the general population of African-American and
White women in Connecticut of mammography screening

Am J Epidemiol 2007;165:1287—-1295
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TABLE 4. Race-specific multivariate logistic regression
models of the association between perceived racial
discrimination and nonadherence to screening mammography
guidelines, Connecticut, 1996-2000

No. of situations
of perceived

Model racial discrimination ~ Onv 5% CI¥
reported
African American
Model 1: Adjusted for None 1.00
primary covariatest
(n = 425)
1or2 0.71 0.43,1.20
>3 1.00 0.59, 1.69
Model 2: Model 1 plus None 1.00
adjustment for
additional covariates#
(n=421)
1or2 0.71 0.41,1.24
>3 1.14 0.66, 1.98
Model 3: Model 2 plus None 1.00
adjustment for
socioeconomic status
discrimination§
(n=421)
1or2 0.74 0.42,1.30
>3 1.28 0.65, 2.52
White
Model 1: Adjusted for None 1.00
primary covariatest
(n=697)
1or2 0.82 0.48, 142
>39
Model 2: Model 1 plus None 1.00
adjustment for
additional covariates$
(n=679)
1or2 0.78 0.45,1.38
>39
Model 3: Model 2 plus None 1.00
adjustment for
socioeconomic status
discrimination§
(n=679)
1or2 0.85 0.47,1.54
>39

* OR, odds ratio; Cl, confidence interval.

t Adjusted for marital status, age, education, income, family size,
mammography insurance, having a usual care provider, and history
of adherence to screening mammography guidelines.

+ Additionally adjusted for body mass index, perceived suscepti-
bility to breast cancer, perceived usefulness of mammography,
embarrassment experienced during the index mammogram, provider
recommendation within the past 2 years, and receipt of a reminder
notice for a mammogram.

§ Additionally adjusted for discrimination based on social class or
position.

9 Perceived racial discrimination in three or more situations for
White women was rare (four total; two nonadherent, two adherent).
Thus, odds ratios were not estimable.

Am J Epidemiol 2007;165:1287—-1295

age. On the basis of our own statewide survey of mam-
mography facilities, in which we collected information on
volume of screening mammography and racial composition
of the population served in each facility (28), we were able
to identify the facilities that African Americans were most
likely to use. As expected, these were all large, hospital-
based facilities in large, urban centers. Because some
(mostly White women) also receive mammograms in
smaller, private facilities, limiting our comparison to larger,
hospital-based facilities may have attenuated differences
across racial groups. That said, as in the general US and
Connecticut populations, we observed the usual racial/eth-
nic differences in socioeconomic status variables (52, 53).

Although embedded within a prospective study, this anal-
ysis was cross-sectional, as are the majority of the published
studies on perceived discrimination. The problem most often
associated with using cross-sectional data is the potential for
observing spurious associations due to “‘reverse causation.”
Although this problem is less of a concern for studies with
negative findings (as in this study), future work on perceived
discrimination will benefit from prospective designs.

In conclusion, results from this study do not support
the hypothesis that perceived racial discrimination is associ-
ated with nonadherence to mammography screening guide-
lines. Unlike some aspects of care in which patients are
less involved in decision making (e.g., surgical proce-
dures), health prevention behavior reflects the complexity
of patient-provider and patient-institution associations. Al-
though our negative findings may reflect the well-recognized
problems associated with measurement of perceived dis-
crimination, it is possible that women who recognize and
report racial discrimination develop compensatory charac-
teristics that enable positive health prevention behavior, in
spite of their past experiences. Additional studies, incorpo-
rating multilevel assessments of discrimination, may further
our understanding of the role of racial discrimination in
regular mammography screening.

ACKNOWLEDGMENTS

This study was funded by the National Cancer Institute,
RO1-CA-CA70731 (B. J.); the Agency for Healthcare Re-
search and Quality, R36 HS 015686-01 (A. D.); and the Na-
tional Institute of Mental Health, 5T32-MH-14235 (A. D.).

The authors thank the following hospitals in Connecticut
that allowed access to their patients and medical records:
Bridgeport Hospital, Lawrence and Memorial Hospital, St.
Francis Hospital and Medical Center, Waterbury Hospital,
and Yale-New Haven Hospital. They also thank project
coordinator Lisa Schlenk for her assistance with data col-
lection and management.

Conflict of interest: none declared.

REFERENCES

1. Williams DR, Jackson PB. Social sources of racial disparities
in health. Health Aff (Millwood) 2005;24:325-34.

2T0Z ‘9z JequanoN uo aba |00 BingsAeo e /Hio'seulnolpiosxo-afe//:dny woly pepeojumoq


http://aje.oxfordjournals.org/

1294 Dailey et al.

2.

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ren XS, Amick BC, Williams DR. Racial/ethnic disparities in
health: the interplay between discrimination and socioeco-
nomic status. Ethn Dis 1999;9:151-65.

. Williams DR. Racial/ethnic variations in women’s health: the

social embeddedness of health. Am J Public Health 2002;92:
588-97.

. Lillie-Blanton M, Laveist T. Race/ethnicity, the social envi-

ronment, and health. Soc Sci Med 1996;43:83-91.

. Clark R, Anderson NB, Clark VR, et al. Racism as a stressor

for African Americans. A biopsychosocial model. Am Psychol
1999;54:805-16.

. Essed P. Understanding everyday racism. Newbury Park, CA:

Sage Publications, 1991.

. Smedley BD, Stith AY, Nelson AR, eds. Unequal treatment:

confronting racial and ethnic disparities in health care.
Washington, DC: National Academies Press, 2003:90-102.

. Williams DR, Neighbors HW, Jackson JS. Racial/ethnic dis-

crimination and health: findings from community studies. Am
J Public Health 2003;93:200-8.

. Landrine H, Klonoff EA, Gibbs J, et al. Physical and psychi-

atric correlates of gender discrimination: an application of
the Schedule of Sexist Events. Psychol Women Q 1995;19:
473-92.

Woods N, Lentz M, Mitchell E. The new woman: health-
promoting and health-damaging behaviors. Health Care
Women Intl 1993;14:389—405.

Landrine H, Klonoff EA. Racial discrimination and cigarette
smoking among Blacks: findings from two studies. Ethn Dis
2000;10:195-202.

Yen IH, Ragland DR, Greiner BA, et al. Workplace discrimi-
nation and alcohol consumption: findings from the San Fran-
cisco Muni Health and Safety Study. Ethn Dis 1999;9:70-80.

. Cohen S, Kessler RC. Strategies for measuring stress in studies

of psychiatric and physical disorders. In: Cohen S, Kessler RC,
Gordon LU, eds. Measuring stress: a guide for health and
social scientists. New York, NY: Oxford University Press,
1995:102-20.

Van Houtven CH, Voils CI, Oddone EZ, et al. Perceived dis-
crimination and reported delay of pharmacy prescriptions and
medical tests. J Gen Intern Med 2005;20:578-83.

Smith RA, Cokkinides V, Eyre HJ. American Cancer Society
guidelines for the early detection of cancer, 2005. CA Cancer
J Clin 2005;55:31-44; quiz 55-6.

National Cancer Institute. NCI statement on mammography
screening, 2002. (http://www.cancer.gov/newscenter/
mammstatement31jan02).

US Preventive Services Task Force. Screening for breast can-
cer: recommendations and rationale. Agency for Healthcare
Research and Quality, 2002. (http://www.ahrq.gov/clinic/
3rduspstf/breastcancer/brcanrr.htm).

Clark MA, Rakowski W, Bonacore LB. Repeat mammogra-
phy: prevalence estimates and considerations for assessment.
Ann Behav Med 2003;26:201-11.

Jones BA, Patterson EA, Calvocoressi L. Mammography
screening in African American women: evaluating the re-
search. Cancer 2003;97:258-72.

Rakowski W, Breen N, Meissner H, et al. Prevalence and
correlates of repeat mammography among women aged 55-79
in the Year 2000 National Health Interview Survey. Prev Med
2004;39:1-10.

Consedine NS, Magai C, Krivoshekova YS, et al. Fear, anxi-
ety, worry, and breast cancer screening behavior: a critical
review. Cancer Epidemiol Biomarkers Prev 2004;13:501-10.
Katapodi MC, Lee KA, Facione NC, et al. Predictors of per-
ceived breast cancer risk and the relation between perceived

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

risk and breast cancer screening: a meta-analytic review. Prev
Med 2004;38:388-402.

Calvocoressi L, Kasl SV, Lee CH, et al. A prospective study
of perceived susceptibility to breast cancer and nonadherence
to mammography screening guidelines in African American
and White women ages 40 to 79 years. Cancer Epidemiol
Biomarkers Prev 2004;13:2096-105.

Calvocoressi L, Stolar M, Kasl SV, et al. Applying recursive
partitioning to a prospective study of factors associated with
adherence to mammography screening guidelines. Am J Epi-
demiol 2005;162:1215-24.

Jones BA, Dailey A, Calvocoressi L, et al. Inadequate follow-
up of abnormal screening mammograms: findings from the
race differences in screening mammography process study
(United States). Cancer Causes Control 2005;16:809-21.

US Census Bureau American FactFinder. (http://factfinder.
census.gov/servlet/BasicFactsTable?_lang=en&_vt_name=
DEC_2000_PL_U_GCTPL_ST7&_geo_id=04000US09).
(Accessed October 3, 2005).

State of Connecticut Department of Economic and Community
Development (1990). Connecticut population information.
(http://www.ct.gov/ecd/cwp/view.asp?a=1106&q=250666).
(Accessed October 12, 2005).

Jones BA, Culler CS, Kasl SV, et al. Is variation in quality of
mammographic services race linked? J Health Care Poor
Underserved 2001;12:113-26.

Smith RA, Cokkinides V, Eyre HJ. American Cancer Society
guidelines for the early detection of cancer, 2003. CA Cancer
J Clin 2003;53:27-43.

Leitch AM, Dodd GD, Costanza M, et al. American Cancer
Society guidelines for the early detection of breast cancer:
update 1997. CA Cancer J Clin 1997;47:150-3.

Smith RA, Saslow D, Sawyer KA, et al. American Cancer
Society guidelines for breast cancer screening: update 2003.
CA Cancer J Clin 2003;53:141-69.

Leitch AM. Controversies in breast cancer screening. Cancer
1995;76:2064-9.

Krieger N. Racial and gender discrimination: risk factors for
high blood pressure? Soc Sci Med 1990;30:1273-81.
Krieger N, Sidney S. Racial discrimination and blood pressure:
the CARDIA Study of young black and white adults. Am J
Public Health 1996;86:1370-8.

Holford T. Multivariate methods in epidemiology. New York,
NY: Oxford University Press, 2002.

Rothman KJ, Greenland S, eds. Modern epidemiology. 2nd ed.
Philadelphia, PA: Lippincott-Raven, 1998.

SAS Institute, Inc. The SAS System for Windows, version 9.1
(copyright 2002-2003). Cary, NC: SAS Institute, Inc.
Duncan OD. A socioeconomic index for all occupations. In:
Reiss A Jr, ed. Occupations and social class. New York, NY:
Free Press, 1961:109-38.

Stevens GF. A revised socioeconomic index of occupational
status. Soc Sci Res 1981;10:364-95.

Krieger N, Smith K, Naishadham D, et al. Experiences of
discrimination: validity and reliability of a self-report measure
for population health research on racism and health. Soc Sci
Med 2005;61:1576-96.

Kessler RC, Mickelson KD, Williams DR. The prevalence,
distribution, and mental health correlates of perceived dis-
crimination in the United States. J Health Soc Behav 1999;40:
208-30.

Mustillo S, Krieger N, Gunderson EP, et al. Self-reported ex-
periences of racial discrimination and Black-White differences
in preterm and low-birthweight deliveries: the CARDIA Study.
Am J Public Health 2004;94:2125-31.

Am J Epidemiol 2007;165:1287—-1295

2T0Z ‘9z JequanoN uo aba |00 BingsAeo e /Hio'seulnolpiosxo-afe//:dny woly pepeojumoq


http://factfinder.census.gov/servlet/BasicFactsTable?_lang=en&_vt_name=DEC_2000_PL_U_GCTPL_ST7&_geo_id=04000US09
http://factfinder.census.gov/servlet/BasicFactsTable?_lang=en&_vt_name=DEC_2000_PL_U_GCTPL_ST7&_geo_id=04000US09
http://factfinder.census.gov/servlet/BasicFactsTable?_lang=en&_vt_name=DEC_2000_PL_U_GCTPL_ST7&_geo_id=04000US09
http://www.ct.gov/ecd/cwp/view.asp?a=1106&q=250666
http://www.cancer.gov/newscenter/mammstatement31jan02
http://www.cancer.gov/newscenter/mammstatement31jan02
http://www.ahrq.gov/clinic/3rduspstf/breastcancer/brcanrr.htm
http://www.ahrq.gov/clinic/3rduspstf/breastcancer/brcanrr.htm
http://aje.oxfordjournals.org/

Racial Discrimination and Mammography Screening 1295

43.

44,

45.

46.

47.

48.

49.

50.

Moorman PG, Newman B, Millikan RC, et al. Participation
rates in a case-control study: the impact of age, race, and race
of interviewer. Ann Epidemiol 1999;9:188-95.

Crosby FJ. The denial of personal discrimination. Am Behav
Scientist 1984;27:371-86.

Brown TN, Williams D, Jackson JS, et al. Being Black and
feeling blue: the mental health consequences of racial dis-
crimination. Race Society 2000;2:117-31.

Jackson JS, Williams DR, Torres M. Perceptions of discrimi-
nation, health and mental health: the social stress process. In:
Maney A, Ramos J, eds. Socioeconomic conditions, stress and
mental disorders: toward a new synthesis of research and
public policy, 2003. (http://www.mhsip.org/nimhdoc/
socioeconmh_home?2.htm (chapter 8)).

Sellers RM, Shelton JN. The role of racial identity in perceived
racial discrimination. J Pers Soc Psychol 2003;84:1079-92.
Foster MD. Positive and negative responses to personal dis-
crimination: does coping make a difference? J Soc Psychol
2000;140:93-106.

Bowen-Reid TL, Harrell JP. Racist experiences and health out-
comes: an examination of spirituality as a buffer. J Black Psychol
2002;28:18-36.

Centers for Disease Control and Prevention (CDC). Behav-
ioral Risk Factor Surveillance System survey data. Atlanta,

Am J Epidemiol 2007;165:1287—-1295

51.

52.

53.

54.

GA: US Department of Health and Human Services,
Centers for Disease Control and Prevention, 2002. (http://
apps.nccd.cde.gov/brfss/Trends/trendchart.asp?qgkey=10050
&state=US).

Ruggiero KM, Taylor DM. Coping with discrimination: how
disadvantaged group members perceive the discrimination that
confronts them. J Pers Soc Psychol 1995;68:826-38.

US Census Bureau. Profile of selected economic characteris-
tics: 2000, Census 2000 Summary File 4 (SF 4) Sample Data,
Connecticut. (http://factfinder.census.gov/servlet/QTTable?_
bm=y&-geo_id=04000US09&-qr_name=DEC_2000_
SF4_U_DP3&-reg=DEC_2000_SF4_U_DP3:002|004&-ds_
name=DEC_2000_SF4_U&-_lang=en&-redoLog=false&-
CONTEXT=qt).

US Census Bureau. Profile of selected economic characteris-
tics: 2000, Census 2000 Summary File 4 (SF 4) Sample Data,
United States. (http://factfinder.census.gov/servlet/QTTable?_
bm=y&-geo_id=01000US&-qr_name=DEC_2000_SF4_
U_DP3&-ds_name=DEC_2000_SF4_U&-reg=DEC_2000_
SF4_U_DP3:002|004&-_lang=en&-redoLog=false&-
CONTEXT=qt).

Mehta C, Patel N, Gray R. Pascal program by ELF Franco & N
Campos-Filho Ludwig Cancer Institute, Sao Paulo, Brazil. J
Am Stat Assoc 1985;78:969-73.

2T0Z ‘9z JequanoN uo aba |00 BingsAeo e /Hio'seulnolpiosxo-afe//:dny woly pepeojumoq


http://apps.nccd.cdc.gov/brfss/Trends/trendchart.asp?qkey=10050&state=US
http://apps.nccd.cdc.gov/brfss/Trends/trendchart.asp?qkey=10050&state=US
http://apps.nccd.cdc.gov/brfss/Trends/trendchart.asp?qkey=10050&state=US
http://factfinder.census.gov/servlet/QTTable?_bm=y&-geo_id=04000US09&-qr_name=DEC_2000_SF4_U_DP3&-reg=DEC_2000_SF4_U_DP3:002|004&-ds_name=DEC_2000_SF4_U&-_lang=en&-redoLog=false&-CONTEXT=qt
http://factfinder.census.gov/servlet/QTTable?_bm=y&-geo_id=04000US09&-qr_name=DEC_2000_SF4_U_DP3&-reg=DEC_2000_SF4_U_DP3:002|004&-ds_name=DEC_2000_SF4_U&-_lang=en&-redoLog=false&-CONTEXT=qt
http://factfinder.census.gov/servlet/QTTable?_bm=y&-geo_id=04000US09&-qr_name=DEC_2000_SF4_U_DP3&-reg=DEC_2000_SF4_U_DP3:002|004&-ds_name=DEC_2000_SF4_U&-_lang=en&-redoLog=false&-CONTEXT=qt
http://factfinder.census.gov/servlet/QTTable?_bm=y&-geo_id=04000US09&-qr_name=DEC_2000_SF4_U_DP3&-reg=DEC_2000_SF4_U_DP3:002|004&-ds_name=DEC_2000_SF4_U&-_lang=en&-redoLog=false&-CONTEXT=qt
http://factfinder.census.gov/servlet/QTTable?_bm=y&-geo_id=04000US09&-qr_name=DEC_2000_SF4_U_DP3&-reg=DEC_2000_SF4_U_DP3:002|004&-ds_name=DEC_2000_SF4_U&-_lang=en&-redoLog=false&-CONTEXT=qt
http://www.mhsip.org/nimhdoc/socioeconmh_home2.htm
http://www.mhsip.org/nimhdoc/socioeconmh_home2.htm
http://factfinder.census.gov/servlet/QTTable?_bm=y&-geo_id=01000US&-qr_name=DEC_2000_SF4_U_DP3&-ds_name=DEC_2000_SF4_U&-reg=DEC_2000_SF4_U_DP3:002|004&-_lang=en&-redoLog=false&-CONTEXT=qt
http://factfinder.census.gov/servlet/QTTable?_bm=y&-geo_id=01000US&-qr_name=DEC_2000_SF4_U_DP3&-ds_name=DEC_2000_SF4_U&-reg=DEC_2000_SF4_U_DP3:002|004&-_lang=en&-redoLog=false&-CONTEXT=qt
http://factfinder.census.gov/servlet/QTTable?_bm=y&-geo_id=01000US&-qr_name=DEC_2000_SF4_U_DP3&-ds_name=DEC_2000_SF4_U&-reg=DEC_2000_SF4_U_DP3:002|004&-_lang=en&-redoLog=false&-CONTEXT=qt
http://factfinder.census.gov/servlet/QTTable?_bm=y&-geo_id=01000US&-qr_name=DEC_2000_SF4_U_DP3&-ds_name=DEC_2000_SF4_U&-reg=DEC_2000_SF4_U_DP3:002|004&-_lang=en&-redoLog=false&-CONTEXT=qt
http://factfinder.census.gov/servlet/QTTable?_bm=y&-geo_id=01000US&-qr_name=DEC_2000_SF4_U_DP3&-ds_name=DEC_2000_SF4_U&-reg=DEC_2000_SF4_U_DP3:002|004&-_lang=en&-redoLog=false&-CONTEXT=qt
http://aje.oxfordjournals.org/

	3-10-2007
	Perceived Racial Discrimination and Nonadherence to Screening Mammography
	Amy B. Dailey
	Stanislav V. Kasl
	Theodore R. Holford
	See next page for additional authors

	Perceived Racial Discrimination and Nonadherence to Screening Mammography
	Abstract
	Keywords
	Disciplines
	Comments
	Authors


	kwm004 1287..1295

