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Abstract
BACKGROUND—A large body of literature suggests that socioeconomic status (SES) is
positively associated with mental and physical health. However, little research has examined the
impact of SES on psychological adjustment after a major stressor. The current study examined
whether SES (education and financial status) was associated with distress (anxiety and depression)
in women diagnosed with ductal carcinoma in situ (DCIS). This study also explored whether
social support explained the association between SES and distress and whether social support
buffered the impact of low SES on distress.

METHODS—A total of 487 women with newly diagnosed DCIS were enrolled in the study.
Participants completed questions about sociodemographic, psychosocial, and clinical
characteristics at the time of enrollment and 9 months after their diagnosis.

RESULTS—Financial status was inversely associated with anxiety and depression at the 9-month
follow-up. Financial status also predicted change in anxiety and depression. Women with high
financial status reported a decline in anxiety and depression during the study period, whereas
women with medium or low financial status reported an increase in anxiety and depression. In
addition, the probability of exceeding the screening threshold suggestive of clinical depression
increased with decreasing financial status. Education was not associated with anxiety or
depression. The presence of social support did not explain the association between financial status
and change in distress. Social support did not buffer the effect of low SES on anxiety and
depression.

CONCLUSIONS—Women with medium or low SES were vulnerable to escalating anxiety and
depression after a DCIS diagnosis.
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Ductal carcinoma in situ (DCIS) is a noninvasive breast cancer that constitutes between 12%
and 15% of breast cancers.1 Although the biological characteristics and treatment options of
DCIS have been the subject of growing research over the past several decades, only a small
number of studies have examined the psychosocial sequelae of a DCIS diagnosis.2–6 In
addition, no research has been conducted to identify socioeconomic subgroups of women
who might be vulnerable to psychological morbidity after a DCIS diagnosis.

Research on the psychosocial sequelae of a DCIS diagnosis is warranted for several reasons.
First of all, DCIS is generally not life-threatening. When treated with standard therapy, the
majority of cases will not result in local or systemic recurrence.1,7 Yet, similar to invasive
breast cancer, the primary treatment for DCIS is surgery, with 30% of women undergoing
mastectomy and 60% undergoing a breast-conserving procedure.1 Consequently, women
with DCIS may experience many of the same psychosocial issues as women who are treated
for invasive breast cancer, such as anxiety,8–10 depression, sexual problems, and negative
body image.9 In fact, the limited research that has directly compared women with DCIS to
women with invasive breast cancer has found no difference in their levels of psychological
symptoms (ie, difficulty sleeping, anxiety, and depression),2 quality of life, and overall well-
being.3 However, women with DCIS may experience fewer physical symptoms, better
general health, and a less negative impact on their sex life and interpersonal relationships
than women with invasive breast cancer.3

The word carcinoma and the surgical treatments for DCIS suggest a level of disease
severity, and the distinction between invasive and noninvasive cancer can be confusing for
many patients.4,5 In addition, women report being frustrated by the lack of available
information about their DCIS.4,5 A shortage of information may leave women with DCIS
unaware of their true breast cancer risk. For example, research suggests that women with
DCIS do not differ from women with invasive breast cancer in their perceived risk of local
or distant recurrence or distant metastases2 or of dying from their disease.3 Furthermore,
between 54% and 61% of women perceived at least a moderate risk for disease
recurrence,6,11 and 39% perceived at least a moderate risk for invasive cancer in the next 5
years.6 These risk perceptions are inaccurate, as true risk for local recurrence in the form of
DCIS or invasive breast cancer after modern therapy ranges approximately 1% to 7%.12–14

Prior work from our group suggests that distress may contribute to inaccurate risk
perceptions. For example, women with elevated DCIS-related intrusive or avoidant thoughts
were more likely to overestimate their risk of metastasis, whereas women with elevated
anxiety were more likely to overestimate their risk of a DCIS or invasive breast cancer
recurrence and of developing invasive breast cancer in their lifetime.6

To effectively address the psychosocial needs of women with DCIS, it is important to
consider that the incidence and prevalence of distress after DCIS may not be equal across all
women, but instead may vary by socioeconomic status (SES). SES is inversely associated
with psychological morbidity after an invasive cancer diagnosis.15–22 In addition, SES
dictates access to important resources such as money, knowledge, and social connections/
support that could be used to minimize the impact of a major health crisis such as a cancer
diagnosis.23–29 Women with low SES may not have the same financial and psychosocial
resources to cope with their DCIS; thus, this population may be vulnerable to anxiety and
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depression after their diagnosis. The extent to which SES affects distress after a DCIS
diagnosis has not been previously addressed.

The authors conducted a prospective longitudinal observational study to examine the
psychosocial impact of a DCIS diagnosis.6 The current paper analyzes a subset of these data
to examine whether SES was associated with anxiety and depression in these women.
Because social support is inversely associated with distress across populations,30,31 and
social support is positively associated with SES,24–28 this paper also explores whether the
association between SES and distress was explained by differences in social support
(mediation) and whether social support buffered against distress among women with low
SES (moderation). We hypothesized that 1) women’s distress (anxiety and depression)
would be inversely associated with their SES (education and financial status) at baseline and
at the 9-month follow-up; 2) SES would predict a change in distress from baseline to the 9-
month follow-up; and 3) social support would mediate and moderate the association
between SES and anxiety and depression.

MATERIALS AND METHODS
Participants

All women newly diagnosed with DCIS were identified by review of pathology records
from participating academic centers and community-based hospitals using the Dana-Farber/
Harvard Cancer Center Rapid Case Registry. Women were eligible if they had a diagnosis of
DCIS without evidence of invasion, a final surgical procedure no more than 3 months before
enrollment in the study, and were able to understand written and spoken English or written
Spanish. Women were excluded if they had a previous diagnosis of invasive breast cancer
and if their physician did not provide study staff permission to contact them. Eligible women
were sent a letter of introduction and an informational pamphlet about the study. Enclosed
with these materials was a preaddressed stamped decline card that women could return if
they did not wish to be contacted about the study. If project staff did not receive the decline
card within 10 to 14 days of when the letter was sent, women were mailed a consent form
and the baseline questionnaire.

To maximize data quality and improve compliance with the study, the questionnaires were
administered by trained interviewers via telephone. After the consent form was received, a
telephone interviewer called participants to confirm their willingness to participate and
schedule a 45-minute interview to collect the questionnaire data. Participants were
reassessed using these data-collection procedures 9 months after their diagnosis.

Measures
Study participants completed measures of their sociodemographic, psychosocial, and clinical
characteristics.

SES—Two indicators of SES were assessed. Education was measured as the highest grade
of schooling that women completed. Education was chosen because it is a stable marker of
resources and social standing. Financial status was measured with the question, “how would
you describe your household’s financial situation right now.” Response options referred to
the level of difficulty that women experienced with paying their bills. Financial status was
chosen because it captures women’s present resources for meeting life’s challenges.
Education and financial status were measured at baseline.
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Sociodemographic Variables—The following sociodemographic characteristics were
assessed: age, ethnicity, employment status, medical insurance (yes/no), and marital status.
These variables were measured at baseline.

Depression—Symptoms of depression were measured using the Center for Epidemiologic
Studies Depression scale (CES-D), a 20-item scale that measures the frequency of
respondents’ depressive symptomatology over the previous week.32 The CES-D was scored
on a 4-point Likert scale, with response options ranging from rarely or none of the time to
most or all of the time. Possible scores range from 0 to 60, with higher scores indicating
more symptoms. A score of ≥16 is traditionally interpreted as suggestive of clinical
depression and a need for further screening. Cronbach alpha ranged from .84 to .90. Test-
retest reliability ranged from .41 to .54 in 3- to 12-month intervals. The CES-D demonstrates
good concurrent and convergent validity. Depression was measured at baseline and at the 9-
month follow-up.

DCIS-related Anxiety—DCIS-related anxiety was measured with the 15-item Impact of
Events Scale (IES) modified to refer to DCIS as the stressor. The IES comprises 2 subscales.
The intrusive thoughts subscale measures the frequency with which thoughts, images, and
dreams intrude into consciousness.33 The avoidance subscale measures the frequency with
which thoughts and feelings associated with an event are avoided.33 A composite of the
intrusive thoughts and avoidance subscales was used for all analyses. The IES is scored on a
4-point Likert scale with the response options ranging from not at all to often. The numerical
scores associated with these 4 response options are 0, 1, 3, and 5. Possible scores on the IES
range from 0 to 75. A score of 26 to 43 is suggestive of moderate symptoms; a score ≥44 is
suggestive of severe symptoms. Cronbach alpha was .78 for the intrusion subscale and .82
for the avoidance subscale. Test-retest reliability for the combined scale was .87. This scale
also demonstrates good concurrent and convergent validity. DCIS-related anxiety was
measured at baseline and at the 9-month assessment.

Social Support—Social support was measured using the Medical Outcomes Study Social
Support Survey, a 20-item scale that assesses how often someone receives 4 different
aspects of social support: emotional/informational, tangible, positive social interaction, and
expressions of affection.34 A composite social support variable was used in all analyses.
This scale is scored on a 5-point Likert scale, with response options ranging from none of
the time to all of the time. Mean scores for each subscale were computed and then
transformed so that the lowest score was 0 and the highest score was 100. Cronbach alpha
ranged from .97 to .97 across the subscales. The Medical Outcomes Study Social Support
Survey also demonstrates good convergent and discriminant validity. Social support was
measured at baseline.

Clinical Variables—Women were asked about the following clinical characteristics:
menopausal status, major comorbid conditions, type of surgical procedure, receipt of
radiotherapy, and the use of tamoxifen. DCIS grade and the presence of comedonecrosis
were abstracted from women’s medical records.

Statistical Analysis
Multivariate linear regression was used to test whether education or financial status was
associated with participants’ anxiety and depression at baseline and at the 9-month follow-
up, and whether education or financial status predicted change in participants’ anxiety or
depression after controlling for baseline levels. A chi-square test was used to assess whether
the probability of scoring ≥16 on the CES-D and ≥26 on the IES at baseline and at the 9-
month follow-up differed by education and financial status. The procedure recommended by
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Baron and Kenny35 was used to test whether level of social support explained (ie, mediated)
the relationship between SES and change in the dependent variables (anxiety and
depression) after controlling for baseline levels. First, the hypothesized mediator, social
support, was regressed on the independent variable, SES, to assess whether a relation existed
between them. Second, the dependent variables were regressed separately on SES to test
whether they were related. Third, the dependent variables were regressed on social support.
Fourth, the dependent variables were regressed on social support and SES simultaneously.
Mediation was supported if the first 3 models were statistically significant and the effect of
group on change in the dependent variables was lessened or eliminated in the presence of
social support.35 To test whether social support buffered (ie, moderated) the association
between SES and change in anxiety and depression, a SES by social support interaction term
was entered into a multivariate linear regression model to predict change in anxiety and
depression. All multivariate models controlled for sociodemographic (age, marital status,
employment status, and race/ethnicity) and clinical (menopausal status, receipt of tamoxifen,
number of comorbidities, receipt of mastectomy, grade, and presence of comedonecrosis)
factors that were hypothesized a priori as being potential confounders of the association
between SES and anxiety and depression or that were associated with both SES and distress
in univariate analyses. All statistical tests were 2-sided, and all analyses were conducted
using the SAS system for Windows (Release 9.1; SAS Institute, Cary, NC).

RESULTS
Participant Characteristics

Eight hundred fifteen women with newly diagnosed DCIS were identified from the Rapid
Case Registry. Of these, 45 women were deemed ineligible, 205 declined to participate
when contacted, and 72 women did not respond despite repeated attempts to contact them.
Four hundred eighty-seven women (64% of eligible patients) consented to participate and
completed the baseline questionnaires. These women were younger than the women who did
not enroll in the study (P < .001); however, no other differences were found between the
women who were identified and the women who enrolled. Four hundred twenty-six women
completed the 9-month assessment (87%). These women had higher financial status (P < .
001), underwent more procedures to treat their DCIS (P < .001), and were more likely to
have had a mastectomy (P < .001) than women who did not complete the 9-month
assessment. Participant characteristics at baseline are summarized in Table 1.

SES, Anxiety, and Depression
Financial status was not associated with distress at baseline. However, financial status was
positively associated with depression and anxiety at the 9-month follow-up (Table 2). In
addition, financial status predicted change in anxiety (F2,345 = 7.78, P = .0005) and
depression (F2,348 = 7.54, P = .0006) from baseline to follow-up. Figure 1 suggests that
women with high financial status experienced a decline in anxiety and depression over time,
whereas women with medium or low financial status experienced an increase in anxiety and
depression over the study period. Contrary to our hypothesis, education was not associated
with either anxiety or depression in cross-sectional or longitudinal analyses. The percentage
of women who scored ≥16 on our measure of depression—suggesting clinical depression
and a need for further screening—increased with decreasing financial status at baseline (chi-
square [2, n = 480] = 12.39, P = .002) and follow-up (chi-square [2, n = 414] = 18.06, P = .
0001). We saw a similar pattern of results with respect to women who exceeded the
threshold for moderate symptoms of anxiety; however, these findings were not statistically
significant. The probability of scoring ≥16 on our measure of depression and exceeding the
threshold for moderate anxiety did not differ by educational attainment.
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Mediation
Education was not associated with anxiety or depression; thus, it was not included in our
tests for mediation. The mediation analyses for financial status suggested the following: 1)
social support was associated with financial status (Table 3); 2) financial status predicted
change in anxiety and depression; and 3) social support was associated with change in
anxiety and depression (Table 3). However, when we added social support to a model that
also contained financial status, financial status was still significantly associated with change
in anxiety and depression (Table 3). Thus, social support did not mediate the relationship
between financial status and change in anxiety and depression. From these analyses we
conclude that the relationship between financial status and change in anxiety and depression
is not explained by differences in social support.

Moderation
Social support did not consistently moderate the association between SES (education and
financial status) and distress (anxiety and depression). Thus, we conclude that social support
did not buffer the impact of low financial status or education on anxiety and depression.

DISCUSSION
Contrary to our hypothesis, financial status was not associated with distress at baseline.
However, as hypothesized, financial status was inversely associated with anxiety and
depression at the 9-month follow-up. In addition, the association between financial status
and distress appears to be graded: women with high financial status reported a decline in
depression and anxiety; women with medium financial status reported a small increase in
depression and anxiety; and women with low financial status reported a relatively large
increase in depression and anxiety during the study. Furthermore, the percentage of women
who scored ≥16 on our measure of depression—suggesting clinical depression and a need
for further screening—increased with decreasing financial status, thereby suggesting that our
findings were not only statistically significant but also clinically significant.

Collectively, these results suggest that after a stressful life event such as a DCIS diagnosis,
women with medium or low financial status may not have the same resources to cope with
their health problems as women with high financial status. In addition, women with medium
and low SES are forced to manage competing stressors: the stress of financial hardship and
the stress of a major health event. Women who are unable to work after their DCIS, a
situation more common for people with lower SES,36–40 have another stressor that must be
dealt with. The combination of fewer coping resources and greater concomitant stressors
leave women with medium or low SES vulnerable to escalating distress after their DCIS
diagnosis. Our findings for financial status are consistent with other studies published in
invasive cancer populations suggesting that SES was inversely associated with
psychological morbidity such as symptom distress, mood disturbance,17,19 and post-
traumatic stress disorder-like symptoms,20 and positively associated with aspects of mental
health15–22 such as post-traumatic growth16 and psychosocial adjustment.17,18

Education was not associated with anxiety or depression in cross-sectional or longitudinal
analyses, which is contrary to other studies that found a positive association between
education and health outcomes.41–44 Educational attainment is important for health because
it shapes employment opportunities and earning potential,41,42 and it is positively associated
with psychosocial resources that can be protective after a stressful life experience.41

Although important for health when examined at the population level, education is actually
1 mechanism through which one obtains material and psychosocial resources. It is possible
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that actual material and psychosocial resources are more important for health, especially
when we examine health outcomes at an individual level.

A second aim of this study was to examine whether social support explained the association
between SES and distress. On the basis of our mediation analyses, social support was
strongly associated with financial status and distress; however, social support did not
mediate the association between these 2 variables. Thus, the association between financial
status and distress was not explained by differences in social support.

The final aim of the study was to assess whether social support buffered the impact of low
SES on distress. Contrary to our hypothesis, social support did not consistently moderate the
association between SES (financial status and education) and change in distress (anxiety and
depression).

Limitations
The biggest limitation of this research was the response rate. Only 64% of eligible patients
consented to participate and completed the baseline questionnaires. The women who
enrolled appeared to be representative all eligible women (with the exception of being
younger); however, the response rate that we achieved limits the generalizability of our
findings. Second, social support and financial status were only measured at baseline; thus,
we have no data on whether these factors changed over time. Third, we were unable to
distinguish whether concerns about DCIS, financial burdens, or some other factor explained
the association between financial status and distress. Fourth, we did not collect data on the
provider who managed women’s care (eg, medical oncologist or surgeon); in addition, we
do not know whether women saw a social worker or psychologist during their treatment.
Thus, we do not know to what extent women’s psychosocial needs were assessed and
addressed during treatment and how this could have affected the results of our study.

Strengths
This study also has some important strengths. First of all, it is the largest longitudinal study
conducted to date to address psychosocial functioning in women with DCIS, and the results
provide valuable information about which women are likely to experience poor
psychological adjustment. In addition, we collected 2 measures of SES, which allowed us to
examine the relative importance of each for anxiety and depression. Finally, our results
indicated that a measure of financial resources may be a stronger predictor of adjustment
than other indicators of SES when adjustment is measured at the individual level.

Conclusions
Women with medium or low SES were vulnerable to escalating anxiety and depression
during the study. Although we could not determine the pathways through which financial
status increased distress, our results suggested that women with low financial status may
benefit from a psychosocial intervention that is designed to accommodate their unique
needs. Although not specifically addressed by the current study, patient navigators may be a
mechanism to address the psychosocial needs of low SES women with DCIS as well as
other underserved cancer populations.45–47 The utility of patient navigation for this
population should be explored in future research.
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Figure 1.
Mean anxiety and depression are shown by financial status.
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Table 1

Sample Characteristics (N = 487)

Characteristic No. %

Race

 White 459 94

 Nonwhite 27 6

 Missing 1

Marital status

 Married/living as married 333 68

 Divorced/separated 66 14

 Single 47 10

 Widowed 40 8

 Missing 1

Education

 High school graduate or less 75 16

 Technical/vocational school graduate 11 2

 Some college 104 21

 College graduate 150 31

 Postcollege graduate 147 30

Financial status

 High (money for special things that you want) 339 70

 Medium (little spare money to buy extra or special things) 86 18

 Low (able to pay bills, but need to cut back on special things and difficulty paying the bills no matter what) 57 12

Comorbid conditions

 0 253 53

 1 113 24

 2+ 114 23

 Missing 13

Menopause within previous 12 months 27 55

Tamoxifen 184 43

Mastectomy

 Yes 145 30

 No 280 57

 Missing 62 13

Radiation 211 50

Grade of DCIS

 1 97 23

 2 171 40

 3 163 38

 Missing/unknown 25

Comedonecrosis

 Yes 118 26
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Characteristic No. %

 No 344 74

 Missing 25

Sample Mean σ

Age y 54.04 11.02

Depression (baseline) 9.84 9.22

Anxiety (baseline) 15.86 14.05

DCIS indicates ductal carcinoma in situ.
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Table 2

The Cross-Sectional Association Between Socioeconomic Status and Psychological Morbidity at Baseline and
Follow-Upa

Dependent Variable Independent Variable F df P

BL depression Education 0.00 2364 .99

BL depression Financial status 2.94 2360 .05b

BL anxiety Education 0.48 2363 .62

BL anxiety Financial status 1.26 2359 .29

FU depression Education 0.15 2353 .86

FU depression Financial status 9.84 2349 .0001

FU anxiety Education 2.02 2350 .13

FU anxiety Financial status 10.17 2346 .0001

BL indicates baseline; FU, follow-up.

All models controlled for age, marital status, employment status, menopausal status, number of comorbidities, receipt of tamoxifen, receipt of
mastectomy, grade, and comedonecrosis.

a
The sample size for Table 2 ranged from 377 to 388 due to missing data.

b
P = .054.
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