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Abstract
Objective—To determine if gender discrimination, conceptualized as a negative life stressor, is a
deterrent to adherence to mammography screening guidelines.

Methods—African American and white women (1451) aged 40–79 years who obtained an index
screening mammogram at one of five urban hospitals in Connecticut between October 1996 and
January 1998 were enrolled in this study. This logistic regression analysis includes the 1229
women who completed telephone interviews at baseline and follow-up (average 29.4 months later)
and for whom the study outcome, nonadherence to age-specific mammography screening
guidelines, was determined. Gender discrimination was measured as lifetime experience in seven
possible situations.

Results—Gender discrimination, reported by nearly 38% of the study population, was
significantly associated with nonadherence to mammography guidelines in women with annual
family incomes of ≥$50,000 (OR 1.99, 95% CI 1.33, 2.98) and did not differ across racial/ethnic
group.

Conclusions—Our findings suggest that gender discrimination can adversely influence regular
mammography screening in some women. With nearly half of women nonadherent to screening
mammography guidelines in this study and with decreasing mammography rates nationwide, it is
important to address the complexity of nonadherence across subgroups of women. Life stressors,
such as experiences of gender discrimination, may have considerable consequences, potentially
influencing health prevention prioritization in women.

INTRODUCTION
Despite a substantial literature addressing the psychological consequences of gender
discrimination, the number of published studies investigating the influence of gender
discrimination on physical health outcomes or health behaviors is limited. It is clear that
gender discrimination remains prevalent in our society; the U.S. Equal Employment
Opportunity Commission received over 23,000 charges of sex-based discrimination in 2006
alone.1 To date, experiences of gender discrimination have been shown to be associated with
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job dissatisfaction,2 premenstrual symptoms,3 and suboptimal mental health, such as
psychological distress, anxiety, and depression. 2–5

Although terminology and definitions vary across studies, gender (or sexist) discrimination
can be considered an umbrella term for unfair treatment due to one’s gender/sex. For
example, Klonoff and Landrine6 used the term “sexist discrimination” to include such
experiences as sexual harassment; unfair interpersonal treatment; being called sexist names;
unfair treatment by such institutions as banks, schools, and lending institutions; and
discrimination at work resulting in lower salaries, not receiving promotions or tenure, or
unfair treatment by colleagues or coworkers. Notwithstanding the differences in terminology
(e.g., sexual/gender harassment or sex/gender discrimination), both researchers and
respondents have tended to conceptualize sexual harassment and gender discrimination
collectively. 7 Although gender discrimination can occur in the context of many situations,
many of the published studies refer specifically to gender discrimination in the workplace
environment, a strategy that may not fully capture the influence of sexism on health
outcomes or health behaviors or both.

There is a growing epidemiological and public health literature on discrimination and health
outcomes, but much of the work has focused on experiences of racial discrimination. As
reviewed by Williams et al.,8 racial discrimination has been shown to influence numerous
mental health and physical health outcomes, including self-rated health, days spent unwell in
bed, blood pressure, cardiovascular outcomes, and low birthweight. A few studies have
investigated the role of additional domains of discrimination, including gender-based
discrimination, in physical and mental health outcomes. For example, Kessler et al.9 found
that the four most commonly reported reasons for discrimination reported in their data were
race/ethnicity, gender, appearance (predominantly characterized by weight), and age.

The underlying pathways by which discrimination may influence health have largely
focused on the conceptualization of discrimination as a stressor.5,6,10–13 Klonoff and
Landrine6 have suggested that sexist events are gender-specific negative life events or
stressors that can have a negative impact on physical and mental health. Stressful
experiences, such as gender discrimination, may lead to a decrease in health-sustaining
behaviors and an increase in health-damaging behaviors. 3,14 Although we did not observe a
relationship between reported racial discrimination and nonadherence to mammography
screening guidelines in a previous analysis using these same data,15 we conceptualized
gender discrimination as a distinct stressor that may influence health prevention behavior in
women. Specifically, we hypothesized that women who experience the stress of gender
discrimination are less adherent to mammography screening guidelines. One mechanism by
which gender discrimination may influence poor health behavior is through
overperformance demand, defined as the need to overperform to gain acceptance and
recognition within the workplace, resulting in excessive effort, 4 which may lead to lower
prioritization of personal health. Furthermore, some research has shown that perceptions of
discrimination vary by socioeconomic status (SES), with persons of higher income and
education levels more likely to report experiences of discrimination.9,16,17 Thus, we further
hypothesized that the relationship between reported gender discrimination and
mammography screening may differ based on reported annual household income or
education level. Specifically, we hypothesized that better educated women and those with a
higher household income, who also reported experiences of gender discrimination, would be
less adherent to mammography screening guidelines.

Mammography is widely accepted as an effective method for early detection of breast
cancer and is currently recommended annually18 or (at minimum) biennially19,20 for women
aged ≥40. Less than half (46%) of all women receive mammograms regularly, however, as
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reported in a systematic review of repeat mammography.21 New reported data from the
Centers for Disease Control and Prevention (CDC) have shown that although mammography
rates increased steadily in the 1990s, its use is now on the decline.22 Furthermore, the
percentage of African American women who receive regular mammograms may be even
lower than other racial/ethnic groups.23 In addition to sociodemographic and access to care
variables,24 a number of social and psychological influences on mammography screening
behavior have been reported,25,26 including our own studies of psychosocial factors
associated with adherence to screening mammography guidelines27,28 and other
mammography outcomes using the same source data as the present study.29,30 The Race
Differences in the Screening Mammography Process Study was designed to examine factors
in the mammography screening process that may help explain why African American
women die of breast cancer more often than white women. As part of that larger prospective
study, the goal of this investigation is to describe the role of gender discrimination in
nonadherence to screening mammography guidelines in a cohort of 1451 African American
and white women living in Connecticut.

MATERIALS AND METHODS
Study population, procedures, and participation

As previously reported,27–29 women who sought a screening mammogram (hereafter
referred to as the “index” mammogram) between October 1996 and January 1998 were
recruited for enrollment. As African Americans comprise only 9.1% of the Connecticut
population,31 we used 1990 U.S. Census data32 and our own 1994 survey of mammography
facilities in Connecticut33 to identify the mammography facilities that were most likely to
provide screening mammograms to African American women. The African American
population in Connecticut is largely urban. Thus, study subjects were recruited from
hospital-based facilities in the five Connecticut cities with the largest African American
populations (ranging from 16% to 38% of total population), and four of these five cities
were among the five most populous cities in Connecticut. The statewide survey of all
facilities in Connecticut demonstrated that, with one exception, only hospital-based facilities
met our enrollment criteria of reporting a high monthly volume of screening mammograms
and ≥20% African American patient population. The race-specific sociodemographic
profiles in the final study population are similar to those of the general population in
Connecticut.

All eligible African American women who obtained index mammograms at these five
facilities during the study period were invited to participate. White women were selected by
a computer-generated random selection process, and frequency matched to the African
American women on facility and date of mammogram. Asymptomatic women age 40–79
who self-identified as African American or white, with no previous history of breast
malignancy, cyst aspiration, or biopsy were eligible for participation. In accordance with age
recommendations for regular mammography screening in the general population, 34,35

women <40 years were not included. Women >79 years also were excluded because of a
lack of consensus with regard to screening recommendations for older women.36,37

Approvals of the Institutional Review Boards of Yale University School of Medicine and
each participating hospital were maintained throughout the study period.

Initially, 2359 women were identified for participation, with a final number interviewed of
1451 after excluding ineligible women (n = 171), those who could not be contacted or were
deceased or ill (n = 206), and women who declined participation (n = 531). Participation
differed across race group (African American, 69%; white, 77%; p < 0.001) as well as by
age (age 40–49, 76%; age ≥50, 72%; p = 0.052). Two interviews were conducted in this
study: (1) a 45-minute baseline telephone interview conducted approximately 1 month after
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the index screening mammogram to allow time for receipt of mammography results (mean
time to baseline interview,1.5 months, standard deviation (SD) ± 0.85 month) and (2) a
follow-up interview arranged at a minimum of 26 months after the index screening. The
time interval between baseline and follow-up interview averaged 29.4 months (SD ± 1.42
months), with a range of 27–41 months. Of the 1451 women who participated in the baseline
interviews, 1249 (86%) completed follow-up interviews, 20 of whom were excluded
because of a cancer diagnosis associated with the examination (n = 11) or inadequate
information to determine adherence to mammography screening guidelines (n = 9). Thus,
1229 women (484 African American, 39%; 745 white, 61%) were included in this analysis.
Women included differed significantly from those excluded or lost to follow-up by race
(participation: African American, 78%; white, 93%; p < 0.001) but not by age.

Measures
Gender discrimination—Measurement of gender discrimination, assessed during the
follow-up interview, was adapted from the discrimination measure developed by Krieger
and Sidney and used in the Coronary Artery Risk Development in Young Adults Study
(CARDIA).38,39 The participants were asked whether they had ever experienced
discrimination because of their gender 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. Additionally, participants were asked
if they ever decided not to do something, for example, apply for a job, go to school, seek
help from a medical or financial institution, the police or courts, because of anticipated or
assumed gender discrimination. A dichotomous variable was created (no reported
experiences of gender discrimination vs. answering yes to one or more of the seven
situations).

Nonadherence to mammography screening guidelines—The American Cancer
Society (ACS) screening guidelines in effect at the onset of this study’s data collection
period (1996) were used to determine the outcome for this study, nonadherence to screening
mammography guidelines.37 Women aged 40–49 were considered nonadherent if they did
not obtain at least one mammogram within 2 years (+ 2 months) of the index examination.
Women aged ≥50 were considered nonadherent if they did not obtain at least two screening
examinations within 2 years (+ 2 months) of the index examination. The + 2 months allowed
for reasonable delays in scheduling appointments.

For 1126 respondents (92%), the outcome was determined by self-report. The remaining 103
women (8%) did not provide sufficient self-reported information to ascertain the outcome
(i.e., could not recall the month or year of at least one mammogram) but 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 with self-reported
data by recruitment site or family breast cancer history, but they were more likely to be
African American than white (55% vs. 38%, respectively, p < 0.001) and to be aged ≥50
(78% vs. 63% <50 years, p < 0.003).

A wide range of known predictors of mammography screening and potential confounders
were also examined in this analysis. Many of the variables examined in this study were
drawn from models and theories that have received considerable attention in studies of
mammography screening behavior, including (1) the Health Belief Model,40,41 (2) social
learning theory,42 (3) locus of control theories,43 and (4) the Theory of Reasoned Action.44

Additional variables examined included sociodemographic factors, variables that were
specific to the experience of undergoing mammography screening, psychosocial factors,
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health status and behaviors, logistic barriers, interaction with provider, provider
characteristics, and known breast cancer risk factors.

Statistical analyses
Bivariate associations were examined between the outcome (nonadherence to screening
mammography guidelines) and the main predictor, gender discrimination, as well as all
potential covariates. Statistical significance was determined by the chi-square test (p < 0.05).
Stepwise multivariate logistic regression was used to determine the adjusted association
between reported gender discrimination and nonadherence to screening mammography
guidelines; adjusted odds ratios (OR) with 95% confidence intervals (CI) are reported.
Variables that contributed significantly to the fit of the model by likelihood ratio tests45

were retained. A criterion of a 10% change in the OR for gender discrimination was used to
identify potential confounders. As a first step in identifying potential effect modifiers, the
associations between gender discrimination and nonadherence to mammography screening
were evaluated within strata of each of the sociodemographic variables. All potential two-
way interactions were tested in the multivariate logistic regression model. All analyses were
performed with SAS software, version 9.1 (SAS Institute, Cary, NC).

RESULTS
Characteristics of study population

As shown in Table 1, nearly 40% of the women in the study population were African
American, and approximately 60% were white. Over one third of the participants were
between the ages 40 and 49, and over half were married or living as married. The
distributions of many of the following population characteristics are reflective of the
oversampling of African American women (study characteristics by race not shown). The
majority of participants had at least a high school education, and less than half of the women
reported annual family incomes of ≥$50,000. Most women had full, annual mammography
insurance and reported having a usual care provider. Most women (80.7%) reported a
history of regular mammography screening, but only 52.2% were adherent to screening
mammography guidelines in the 2 years subsequent to the index screening. Compared with
white women, African Americans were significantly more likely to be single, to have lower
SES (education, income, and occupational status), to be less knowledgeable about
mammography screening guidelines as well as less likely to have adhered to guidelines
before the index mammogram, and finally, to be less likely to report a family history of
breast cancer.

Gender discrimination
As reported in Table 2, nearly 38% of the women in this study reported ever having
experienced gender discrimination in at least one situation in their lifetime. Gender
discrimination experienced at work or on the street or in a public setting was reported most
often (19.7% and 18.6%, respectively). Nearly 13% of the women reported gender
discrimination when trying to get a job, 10.2% at school, and 8.1% at home. Notably, only
7.8% of the women reported experiencing gender discrimination in the healthcare setting.
With respect to the number of situations, over one fourth of participants reported gender
discrimination in one or two situations, and nearly 12% reported three or more situations in
which they experienced gender discrimination.

Bivariable results
As shown in Table 3, participants who reported gender discrimination were more likely to
be <50 years of age, white, better educated, have higher incomes, be in the higher
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occupation status quartiles of the Duncan Socioeconomic Index (adapted to include a
combined spouse-pair score),46,47 and to have worked full time (vs. not having worked) over
the course of the lifetime. Gender discrimination was not associated with either
mammography insurance or having a usual care provider. Women who reported gender
discrimination were more likely to have reported a history of adherence to mammography
guidelines, although there was no association (unadjusted) between gender discrimination
and adherence to mammography guidelines as measured in this prospective study.
Considering logistical barriers to mammography screening, women who reported gender
discrimination were significantly more likely to have traveled independently to the
appointment, reported longer travel times to the appointment, and needed to make special
arrangements, such as child care. There were also some notable differences with respect to
health status and behaviors. For example, women who reported gender discrimination were
significantly more likely to have a lower body mass index (BMI), to have smoked or used
alcohol, and to have exercised regularly, compared with women who did not report gender
discrimination. With regard to psychosocial factors, participants who reported gender
discrimination were significantly less likely to have reported high perceived control over
recovering from cancer (if diagnosed), less likely to believe that mammography screening
was very useful in detecting breast cancer, and more likely to report they were somewhat
likely to develop breast cancer. Additionally, women who experienced gender
discrimination were also nearly twice as likely to have reported a stressful life event since
the index screening examination and more likely to have reported that they were not treated
with respect by the radiology technologist (all female) and were more likely to have a
female usual care provider.

Multivariate results
Although the initial bivariate association between gender discrimination and nonadherence
to mammography screening guidelines was non-significant (Table 3), this relationship was
examined in multivariate logistic regression models using a stepwise approach, testing the
variables reported in Table 3 (but not limited to these variables). When included in a
multivariate model, adjusted for sociodemographic factors, access to care variables, and
history of adherence to guidelines, the association between gender discrimination and
nonadherence remained nonsignificant (Table 4, Model 1). Because we hypothesized that
sociodemographic variables (i.e., SES) may modify the effect of gender discrimination on
nonadherence, we also conducted stratified analyses. Significant heterogeneity of the ORs
revealed possible effect modification by annual household income (Breslow Day test for
heterogeneity, p = 0.02). We proceeded to formally test this effect modification in
multivariate logistic regression models using an interaction term. This interaction between
gender discrimination and income is shown in multivariate Model 2 (Table 4), adjusted for
sociodemographic factors, access to care variables, and history of adherence to guidelines
(high income: OR 1.81, 95% CI 1.23, 2.66; middle income: OR 1.06, 95% CI 0.68, 1.65;
low income: OR 0.69, 95% CI 0.39, 1.20). As presented in Model 3 (Table 4), with further
adjustment for variables with known associations with mammography screening behavior
from the literature or from the analyses of these data (BMI, perceived susceptibility to breast
cancer, perceived usefulness of mammography, pain experienced compared with
expectations, provider recommendation, and receipt of a reminder notice), the magnitude of
the association for high income women further increased and remained statistically
significant (OR 1.99, 95% CI 1.33, 2.98). Results from race-specific models (data not
shown) were consistent for both white and African American women. Additional adjustment
for race discrimination in the multivariate models did not attenuate the results, and
interaction between gender discrimination and race discrimination was not detected.
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DISCUSSION
Although our hypothesis that gender discrimination is associated with nonadherence to
mammography screening guidelines was not upheld for all women, our analysis suggests
that having experienced gender discrimination is a deterrent to adherence to screening
mammography guidelines among women whose total family income was ≥$50,000.
Notably, neither education nor occupational status modified this relationship. Even with
adjustment for psychosocial factors, logistical barriers, and additional potential confounders,
having ever experienced gender discrimination resulted in lower adherence to
mammography screening guidelines in this group of women.

We initially looked to variables, such as occupational status or working full-time, as
potential explanations for our findings, considering our proposed mechanism of gender
discrimination as a stressor. However, even with adjustment for occupational rank
(measured using a modified Duncan Socioeconomic Index46,47 both for spouse pair and for
women alone), full-time/part-time employment, family size, and logistical barriers, such as
child care, the relationship was not attenuated. Despite our inclusion of detailed information
on occupation and other work-related variables, it is possible that some unmeasured aspect
of work or the work environment could have explained the observed relationship between
reported gender discrimination and nonadherence to screening mammography guidelines in
these comparatively high income women.

Consistent with conceptualizing gender discrimination as a stressor, much of the available
gender discrimination literature addresses discrimination in the workplace. Although we
collected information on numerous situations in which women may experience gender
discrimination, workplace discrimination was the most prevalent, with nearly 20% of the
women in this study reporting gender discrimination in this setting. One mechanism by
which workplace gender discrimination may influence poor health behavior is through
overperformance demand, defined as the need to overperform to gain acceptance and
recognition within the workplace, resulting in excessive effort.4 Parker and Griffin4 found
that overperformance demand was more common in women who had experienced gender
harassment and, in turn, mediated the relationship between gender harassment and
psychological distress within the context of women working in male-dominated occupations.
Despite our attempts to control for many work-related factors, it is possible that the higher
income women who experience gender discrimination in this study are at higher risk of
overperformance demand; subsequently, these women may have neglected other aspects of
their lives, such as maintaining a regular screening mammography schedule.

Much of the gender discrimination literature to date focuses on workplace discrimination,
but the measure used in this study included additional situations in which women may
experience gender discrimination: at school, at home, in the healthcare setting, on the street/
in public, or by police/in court system. This multidimensionality of the measure is a strength
and has been shown to be important in validity and reliability compared with other measures
that use single item responses in a study of racial discrimination.48 Although we collected
information on specific situations in which gender discrimination was experienced, this
measure was designed to be analyzed as a global measure of discrimination and was not
appropriate for analysis of situation-specific discrimination.48 In future studies, additional
aspects of discrimination, such as duration or number of experiences, when in the life course
events occurred, chronic vs. acute episodes, overt vs. subtle occurrences, cumulative effects,
or physical or emotional responses to discrimination, could further elucidate the relationship
between discrimination and health prevention behaviors. 8
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An alternative explanation for observing a positive association in high-income women only
may be masking of an association in lower-income women as a result of underreporting. The
possibility of underreporting has often been a concern in studies of racial discrimination,
particularly among lower-income individuals.16,17 While it is not entirely clear why persons
of low SES are less likely to report experiences of racial discrimination, Krieger16,39 has
suggested that persons of lower social position, especially those subject to multiple forms of
subordination or deprivation, may internalize oppression, resulting in underreporting of
racial discrimination by individuals of lower SES. Reasons for underreporting may also be
linked to the sensitive nature of the topic, social desirability, or discomfort in reporting
discrimination to a person of a different racial/ethnic background. Additional reasons for
underreporting may include denial,49 keeping quiet about unfair treatment,38 or the
endorsement of racial ideology (the acceptance of beliefs about race and racial inequality),
low levels of racial identification, or the internalization of racial prejudice (expression of
negative feelings toward members of your racial group).50–52

The association that was observed in more affluent women was not modified by race and
was independent of experiences of racial discrimination. Although there could be some
concern that women who report one type of discrimination are more likely to report other
types of discrimination because of some underlying (and unmeasured) psychological
characteristic, our finding that the gender discrimination effect is independent of race
discrimination is reassuring.

We cannot rule out the possibility that our significant finding between reported gender
discrimination and nonadherence to screening mammography guidelines in high-income
women is a result of the cross-sectional nature of the analysis. It is conceivable that women
who were not screened regularly at follow-up may have been more likely to report
discrimination as a means of explaining their nonadherence. However, this is unlikely, as
many of the bivariate associations between factors measured at baseline are consistent with a
history of gender discrimination (e.g., women who reported more gender discrimination
were more likely at baseline to have a female primary care provider). Still, prospective
studies of experiences of gender discrimination and adherence to screening mammography
guidelines are needed to fully understand the temporal relationship between these factors.

The sampling strategy used in this study was designed to reflect the general population of
African American and white women in Connecticut who were of mammography screening
age. Based on our own statewide survey of mammography facilities in which we collected
information on volume of screening mammography and racial composition of the population
served in each facility,33 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. Although it is not clear if these results are generalizable to other parts of the United
States, we observed the usual racial/ethnic differences in SES variables generally seen in the
United States and Connecticut populations.53,54

CONCLUSIONS
To our knowledge, this investigation represents a first look at the association between
gender discrimination and a health prevention behavior. Although exploratory, our findings
suggest that gender discrimination can adversely influence regular mammography screening
in some women. Specifically, among higher-income women, those who experienced gender
discrimination were less likely to adhere to screening mammography guidelines than women
who did not report experiences of gender discrimination. With nearly half of women
nonadherent to screening mammography guidelines in this study and with decreasing
mammography rates nationwide,22 it is important to address the complexity of nonadherence
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across subgroups of women. Finetuning our understanding of factors that contribute to
nonadherence will be critical as we move toward increasingly tailored health prevention
interventions. Life stressors, such as experiences of gender discrimination, may have
considerable consequences, potentially influencing health prevention prioritization in
women. Ways to decrease the occurrence of discriminatory practices and increasing cultural
competency should be explored as a means to address this issue. Finally, with approximately
38% of women in this culturally diverse population reporting a history of gender
discrimination, even relatively small health and behavioral effects in individuals may have a
large impact on health prevention efforts on a population level. The potential health and
behavioral consequences of gender discrimination warrant further study to ensure that all
patients receive the full benefit of state-of-the-art healthcare.

Acknowledgments
We 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. We also thank Lisa Schlenk, project coordinator, for her assistance.

This study was supported by grants RO1-CA-CA70731 from the National Cancer Institute (B.A.J.), R36-
HS-015686-01 from the Agency for Healthcare Research and Quality (A.B.D.), and 5T32-MH-14235 from the
National Institute of Mental Health (A.B.D.).

REFERENCES
1. U.S. Equal Employment Opportunity Commission. Sex-based discrimination. 2007.

www.eeoc.gov/types/sex.html
2. Piotrkowski CS. Gender harassment, job satisfaction, and distress among employed white and

minority women. J Occup Health Psychol. 1998; 3:33. [PubMed: 9552270]
3. Landrine H, Klonoff EA, Gibbs J, et al. Physical and psychiatric correlates of gender discrimination:

An application of the Schedule of Sexist Events. Psychol Women Q. 1995; 19:473.
4. Parker SK, Griffin MA. What is so bad about a little name-calling? Negative consequences of

gender harassment for overperformance demands and distress. J Occup Health Psychol. 2002;
7:195. [PubMed: 12148952]

5. Stuber J, Galea S, Ahern J, Blaney S, Fuller C. The association between multiple domains of
discrimination and self-assessed health: A multilevel analysis of Latinos and blacks in four low-
income New York City neighborhoods. Health Serv Res. 2003; 38:1735. [PubMed: 14727795]

6. Klonoff EA, Landrine H. The schedule of sexist events: A measure of lifetime and recent sexist
discrimination in women’s lives. Psychol Women Q. 1995; 19:439.

7. Baldwin DC Jr, Daugherty SR. Distinguishing sexual harassment from discrimination: A factor-
analytic study of residents’ reports. Acad Med. 2001; 76:S5. [PubMed: 11597857]

8. Williams DR, Neighbors HW, Jackson JS. Racial/ethnic discrimination and health: Findings from
community studies. Am J Public Health. 2003; 93:200. [PubMed: 12554570]

9. Kessler RC, Mickelson KD, Williams DR. The prevalence, distribution, and mental health correlates
of perceived discrimination in the United States. J Health Soc Behav. 1999; 40:208. [PubMed:
10513145]

10. Clark R, Anderson NB, Clark VR, Williams DR. Racism as a stressor for African Americans. A
biopsychosocial model. Am Psychol. 1999; 54:805. [PubMed: 10540593]

11. Foster MD, Tsarfati EM. The effects of meritocracy beliefs on women’s well-being after first-time
gender discrimination. Pers Soc Psychol Bull. 2005; 31:1730. [PubMed: 16254092]

12. King KR. Why is discrimination stressful? The mediating role of cognitive appraisal. Cultural
Diversity Ethnic Minority Psychol. 2005; 11:202.

13. Moradi B, Subich LM. Examining the moderating role of self-esteem in the link between
experiences of perceived sexist events and psychological distress. J Counsel Psychol. 2004; 51:50.

14. Woods N, Lentz M, Mitchell E. The new woman: Health-promoting and health-damaging
behaviors. Health Care Women Int. 1993; 14:389. [PubMed: 8407630]

DAILEY et al. Page 9

J Womens Health (Larchmt). Author manuscript; available in PMC 2011 May 3.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.eeoc.gov/types/sex.html


15. Dailey AB, Kasl SV, Holford TR, Jones BA. Perceived racial discrimination and nonadherence to
screening mammography guidelines: Results from the Race Differences in the Screening
Mammography Process Study. Am J Epidemiol. 2007; 165:1287. [PubMed: 17351294]

16. Krieger, N. Discrimination and health. In: Kawachi, I.; Berkman, L., editors. Social epidemiology.
Oxford: Oxford University Press; 2000. p. 36

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

18. Smith RA, Cokkinides V, Eyre HJ. American Cancer Society guidelines for the early detection of
cancer, 2005. CA Cancer J Clin. 2005; 55:31. [PubMed: 15661685]

19. National Cancer Institute. NCI statement on mammography screenings 2002.
http://www.cancer.gov/newscenter/mammstatement31jan02

20. U.S. Preventive Services Task Force. Screening for breast cancer: Recommendations and rationale.
2005. www.ahrq.gov/clinic/3rduspstf/breastcancer/brcanrr.htm

21. Clark MA, Rakowski W, Bonacore LB. Repeat mammography: Prevalence estimates and
considerations for assessment. Ann Behav Med. 2003; 26:201. [PubMed: 14644696]

22. Centers for Disease Control and Prevention (CDC), Department of Health and Human Services.
Use of mammograms among women aged ≥40 years, United States, 2000–2005. MMWR. 2007;
56:3.

23. Jones BA, Patterson EA, Calvocoressi L. Mammography screening in African American women:
Evaluating the research. Cancer. 2003; 97:258. [PubMed: 12491490]

24. 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. [PubMed: 15207980]

25. Consedine NS, Magai C, Krivoshekova YS, Ryzewicz L, Neugut AI. Fear, anxiety, worry, and
breast cancer screening behavior: A critical review. Cancer Epidemiol Biomarkers Prev. 2004;
13:501. [PubMed: 15066912]

26. Katapodi MC, Lee KA, Facione NC, Dodd MJ. Predictors of perceived breast cancer risk and the
relation between perceived risk and breast cancer screening: A meta-analytic review. Prev Med.
2004; 38:388. [PubMed: 15020172]

27. Calvocoressi L, Kasl SV, Lee CH, Stolar M, Claus EB, Jones BA. 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. [PubMed: 15598767]

28. Calvocoressi L, Stolar M, Kasl SV, Claus EB, Jones BA. Applying recursive partitioning to a
prospective study of factors associated with adherence to mammography screening guidelines. Am
J Epidemiol. 2005; 162:1215. [PubMed: 16221800]

29. 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. [PubMed: 16132791]

30. Jones BA, Reams K, Calvocoressi L, Dailey A, Kasl SV, Liston NM. Adequacy of communicating
results from screening mammograms to African American and white women. Am J Public Health.
2007; 97:531. [PubMed: 17267723]

31. U.S. Census Bureau. American FactFinder. 2005 October 15.
factfinder.census.gov/servlet/BasicFactsTable?
_lang=en&_vt_name=DEC_2000_PL_U_GCTPL_ST7&_geo_id=04000US09

32. State of Connecticut Department of Economic and Community Development. Connecticut
Population Information. 1990. www.ct.gov/ecd/cwp/view.asp?a=1106&q=250666

33. Jones BA, Culler CS, Kasl SV, Calvocoressi L. Is variation in quality of mammographic services
race linked? J Health Care Poor Underserved. 2001; 12:113. [PubMed: 11217224]

34. Smith RA, Cokkinides V, Eyre HJ. American Cancer Society guidelines for the early detection of
cancer, 2003. CA Cancer J Clin. 2003; 53:27. [PubMed: 12568442]

35. 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. [PubMed: 9152172]

DAILEY et al. Page 10

J Womens Health (Larchmt). Author manuscript; available in PMC 2011 May 3.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.cancer.gov/newscenter/mammstatement31jan02
http://www.ahrq.gov/clinic/3rduspstf/breastcancer/brcanrr.htm
http://www.ct.gov/ecd/cwp/view.asp?a=1106&q=250666


36. 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. [PubMed: 12809408]

37. Leitch AM. Controversies in breast cancer screening. Cancer. 1995; 76:2064. [PubMed: 8635001]
38. Krieger N. Racial and gender discrimination: Risk factors for high blood pressure? Soc Sci Med.

1990; 30:1273. [PubMed: 2367873]
39. 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. [PubMed: 8876504]
40. Rosenstock IM. Why people use health services. Milbank Mem Fund Q. 1966; 44:94. [PubMed:

5967464]
41. Rosenstock IM. Historical origins of the Health Belief Model. Health Educ Monogr. 1974; 2:328.
42. Bandura, A. Social learning theory. Englewood Cliffs, NJ: Prentice-Hall; 1977.
43. Rotter JB. Generalized expectancies for internal versus external control of reinforcement. Psychol

Monogr. 1966; 80:1. [PubMed: 5340840]
44. Ajzen, I.; Fishbein, M. Understanding attitudes and predicting social behavior. Englewood Cliffs,

NJ: Prentice-Hall; 1980.
45. Holford, T. Multivariate methods in epidemiology. New York: Oxford University Press; 2002.
46. Duncan, OD. A socioeconomic index for all occupations. In: Reiss, A., Jr, editor. Occupations and

social class. New York: Free Press; 1961. p. 109
47. Stevens GF. A revised socioeconomic index of occupational status. Soc Sci Res. 1981; 10:364.
48. Krieger N, Smith K, Naishadham D, Hartman C, Barbeau EM. 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. [PubMed: 16005789]

49. Crosby FJ. The denial of personal discrimination. Am Behav Scientist. 1984; 27:371.
50. Brown TN, Williams D, Jackson JS, et al. Being black and feeling blue: The mental health

consequences of racial discrimination. Race Society. 2000; 2:117.
51. Jackson, JS.; Williams, D.; Torres, M. Perceptions of discrimination, health and mental health: The

social stress process. In: Maney, A.; Ramos, J., editors. Socioeconomic conditions, stress and
mental disorders: Toward a new synthesis of research and public policy. 2003.
http://www.mhsip.org/nimhdoc/socioeconmh_home2.htm

52. Sellers RM, Shelton JN. The role of racial identity in perceived racial discrimination. J Pers Soc
Psychol. 2003; 84:1079. [PubMed: 12757150]

53. U.S. Census Bureau. Profile of selected economic characteristics: 2000. Census 2000 Summary
File 4 (SF 4) Sample Data, Connecticut.
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

54. U.S. Census Bureau. Profile of selected economic characteristics: 2000. Census 2000 Summary
File 4 (SF 4) Sample Data, United States.
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&-redo
Log=false&-CONTEXT=qt

DAILEY et al. Page 11

J Womens Health (Larchmt). Author manuscript; available in PMC 2011 May 3.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.mhsip.org/nimhdoc/socioeconmh_home2.htm


N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

DAILEY et al. Page 12

TABLE 1

Characteristics of the Study Population (n = 1229), Connecticut, 1996–2000

Variable No.a %

Race

 African American 484 39.4

 White 745 60.6

Age, years

 40–49 443 36.1

 50+ 786 63.9

Martial status

 Married/living as married 697 57.0

 Other 525 43.0

Education

 More than 12 years 682 55.8

 12 years 360 29.5

 Less 12 years 180 14.7

Annual family income

 $50,000+ 489 42.7

 $15,000–$49,999 389 33.9

 Less $15,000 268 23.4

Mammography insurance (full, annual coverage)

 Yes 838 68.5

 No 386 31.5

Usual healthcare provider

 Yes 1,100 90.2

 No 120 9.8

Adherence to mammography screening guidelines in 2 years subsequent to index screening

 Adherent 642 52.2

 Non-adherent 587 47.8

History of adherence to mammography screening guidelines

 Adherent 986 80.7

 Non-adherent 236 19.3

a
May not sum to 1229 due to missing values for some variables.
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TABLE 2

Experiences of Gender Discrimination Reported by Situation (n = 1229), Connecticut, 1996–2000

No. %

Situationa

 At school 124 10.2

 Getting a job 156 12.9

 At work 238 19.7

 At home 99 8.1

 Getting medical care 94 7.8

 On street/in public 226 18.6

 Police/courts 58 5.1

 Decided not to do something because of gender discriminationb 111 9.2

Number of different situations reported

 None 754 61.8

 1 or 2 321 26.3

 3 or more 145 11.9

a
Categories are not mutually exclusive.

b
Decided not to do something, for example, apply for a job, go to school, seek help from a medical or financial institution, the police and/or courts,

because of anticipated or assumed gender discrimination.
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TABLE 4

Multivariate Logistic Regression Modeling of Association between Reported Gender Discrimination and Non-
adherence to Screening Mammography Guidelines

Model and independent
variables included Income category

Reported gender
discrimination Odds ratio

95% confidence
interval

Model 1: Association between gender discrimination and
nonadherence adjusted for sociodemographic variables, access to
care, and history of adherence (no gender discrimination and
income interaction)a (n = 1121)

Yes 1.24 0.95, 1.61

No 1.00

Model 2: Model with gender discrimination and income
interaction (adjusted for same variables as in Model 1)a (n =
1121)

≥$50,000 Yes 1.81 1.23, 2.66

No 1.00

$15,000–$49,999 Yes 1.06 0.68, 1.65

No 1.00

<$15,000 Yes 0.69 0.39, 1.20

No 1.00

Model 3: Model plus adjustment for additional mammography-
related covariatesb (n = 1102)

≥$50,000 Yes 1.99 1.33, 2.98

No 1.00

$15,000–$49,999 Yes 1.15 0.72, 1.84

No 1.00

<$15,000 Yes 0.69 0.38, 1.23

No 1.00

a
Models 1 and 2 are adjusted for race, marital status, age, education, annual household income, family size, mammography insurance, usual care

provider, body mass index, and history of adherence to mammography guidelines.

b
Model 3 is adjusted for covariates in Model 2 plus perceived susceptibility 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.
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