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 Background Little is known about the development of posttraumatic stress disorder (PTSD) over time among women diag-

nosed with breast cancer. This study examines changes in PTSD symptoms in the first 6 months after diagnosis 

and assesses racial/ethnic differences in PTSD symptomatology over time.

 Methods We recruited women with newly diagnosed breast cancer, stages I to III, from three sites in the United States. 

Three telephone interviews were conducted: baseline at about 2 to 3 months after diagnosis, first follow-up at 

4 months after diagnosis, and second follow-up at 6 months after diagnosis. We measured traumatic stress in 

each interview using the Impact of Events Scale; recorded sociodemographic, tumor, and treatment factors; and 

used generalized estimating equations and polytomous logistic regression modeling to examine the associations 

between variables of interest and PTSD.

 Results Of 1139 participants, 23% reported symptoms consistent with a diagnosis of PTSD at baseline, 16.5% at first fol-

low-up, and 12.6% at the second follow-up. Persistent PTSD was observed among 12.1% participants, as defined 

by having PTSD at two consecutive interviews. Among participants without PTSD at baseline, 6.6% developed 

PTSD at the first follow-up interview. Younger age at diagnosis, being black (odds ratio [OR] = 1.48 vs white, 95% 

confidence interval [CI] =1.04 to 2.10), and being Asian (OR = 1.69 vs white, 95% CI = 1.10 to 2.59) were associated 

with PTSD.

 Conclusions Nearly one-quarter of women newly diagnosed with breast cancer reported symptoms consistent with PTSD 

shortly after diagnosis, with increased risk among black and Asian women. Early identification of PTSD may pre-

sent an opportunity to provide interventions to manage symptoms.

  J Natl Cancer Inst;2013;105:563–572

A growing body of evidence suggests that the experience of 

being diagnosed with breast cancer, a potentially life-threatening 

event, is associated with substantial psychological distress (1–3). 

Posttraumatic stress disorder (PTSD) is a psychiatric diagnosis 

characterized by the development of re-experiencing, avoidance, 

and increased arousal symptoms after exposure to a traumatic 

event (4). In 1994, the trauma criteria for PTSD in the Diagnostic 

and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) 

were expanded to include life-threatening illnesses, such as 

cancer (4). Since that time, PTSD has been investigated in a num-

ber of studies of breast cancer survivors; these typically small-scale 

studies have yielded estimates of prevalence ranging from 0% (5,6) 

to 32% (7,8).

A number of studies have identified risk factors for PTSD 

after a diagnosis of cancer, including demographic, social, psy-

chosocial, and clinical characteristics, such as socioeconomic sta-

tus (9–11), less education (10,11), poor social support (12–15), 

prior individual psychological disturbances (10), younger age at 

diagnosis (9,11,12,16–19), type of surgery (10,15), lymph node 

involvement (10,15), stage of disease (12), and less time since 

treatment (13).

Racial disparities have been a concern in breast cancer, 

generally focused on differences in survival outcomes (20), but 

some studies have also suggested that the risk of PTSD may also 

be different across racial/ethnic groups (21,22). For example, 

Roberts and colleagues (22) found that the risk of PTSD after 

being exposed to various life traumas among blacks was 1.22 

(95% confidence interval [CI]  =  1.02 to 1.43), whereas among 

Asian women the risk was lower (odds ratio [OR] = 0.67, 95% 

CI = 0.45 to 0.99) in comparison with whites in their sample 

of more than 34  000 individuals representative of the US 

noninstitutionalized, civilian population aged 18  years and 

older. After a cancer diagnosis as the traumatic event, a higher 

rate of PTSD has been reported for blacks diagnosed with 
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prostate cancer (23) and non-Hodgkins lymphoma (24) than for 

whites with the same diagnoses, but this issue has received little 

attention in breast cancer. Rates of PTSD after a diagnosis of 

breast cancer in Hispanic and Asian Americans have also received 

little research attention, although there is some evidence of 

generally lower emotional well-being among women in these 

minority groups compared with whites (25).

In this study, we investigate PTSD in data collected from a large 

prospective cohort of racially diverse breast cancer patients over 

a 6-month period after diagnosis based on three time points and 

explore the impact of demographic and clinical characteristics on 

PTSD, with a particular emphasis on race.

Methods

The details of the Breast Cancer Quality of Care Study (BQUAL) 

have been previously reported (26). Briefly, between 2006 and 

2010, women with newly diagnosed, primary, invasive breast 

cancer, stages I to III, who were aged greater than 20 years were 

recruited after face-to-face or telephone contact from three sites 

around the United States (New York City at Columbia University 

Medical Center and Mount Sinai School of Medicine; Detroit at 

Henry Ford Health System; and northern California at Kaiser 

Permanente). Participants were enrolled shortly after diagnosis 

(within 12 weeks). After receiving the participants’ names, contact 

information, and signed informed consent forms from each recruit-

ment site, Columbia interviewers contacted the participants by tel-

ephone and confirmed eligibility. Reasons for exclusion included 

stage 0 or IV breast cancer, non-English speaking, prior history of 

any cancer with the exception of nonmelanoma skin cancer, sub-

stantial memory deficit, and lack of a telephone.

Each subject completed three interviews during which the ques-

tions from standardized questionnaires were administered over the 

phone. The baseline interview was conducted about 2 to 3 months 

after diagnosis and prior to the third cycle of chemotherapy, if 

chemotherapy was administered. The first follow-up was 4 months 

after diagnosis, and a second follow-up was 6 months after diagno-

sis. All questionnaires were administered by phone. The medical 

records were abstracted 6 to 18  months postdiagnosis to gather 

data related to the tumor and treatment.

All study-related procedures and materials were approved by 

the institutional review boards of each recruitment site and the 

US Army Medical Research and Materiel Command Office of 

Research Protections and Human Research Protection Office. 

Written informed consent and HIPAA authorization was obtained 

before initiation of study procedures.

Study Variables

Demographic and Clinical Characteristics. Participants were 

queried about age, race, education, annual household income, 

and marital status. Tumor characteristics from the medical 

record included American Joint Committee on Cancer stage  

(I, II, III), tumor grade (well, moderately, poorly differentiated), 

nodal status (positive or negative), estrogen receptor/progesterone 

receptor status (positive or negative), human epidermal growth fac-

tor receptor 2 (HER2) status (positive or negative), breast surgery 

history (lumpectomy, mastectomy, or no surgery), and comorbidity 

data from 12 months before through 3 months after diagnosis. The 

Charlson Comorbidity Index (27) score was then calculated (none 

vs one or more comorbidities).

Posttraumatic Stress Disorder.  PTSD symptoms were assessed 

at all three time points using the Impact of Event Scale (IES) (28). 

The IES is one of the most commonly used measures of PTSD 

among adults and has been shown to perform well as a screening 

instrument (29,30). The 15-item version of the IES measures two 

of the three symptom clusters of PTSD, intrusive and avoidance 

experienced over the past 7 days. Each item has a scoring range of 

0 (not at all), 1 (seldom), 3 (sometimes), or 5 (often). The term “dis-

tressing event” was replaced by the term “breast cancer.” The range 

of scores for the IES is 0 to 75. A cutoff score of 24 has demon-

strated a perfect (1.00) sensitivity and acceptable specificity (0.82) 

against the DSM-IV criteria (30). Thus, we defined an IES total 

score greater than or equal to 24 as PTSD. We also defined those 

who had PTSD on two consecutive interviews as having persistent 

PTSD.

Statistical Analysis

Comparisons of categorical variables between women with and 

without PTSD at each time point were conducted using χ2 tests. To 

assess the associations between patient and clinical characteristics 

and risk of PTSD over time, from baseline until 6 months, we used 

generalized estimating equations with an unstructured working 

covariance matrix to account for the correlation because of 

multiple observations per patient. All women completing at least 

one assessment were included in this portion of the analysis. Any 

variables that were found to be univariably associated with PTSD 

at the P less than .10 level at any of the three time points were 

included in the multivariable model. The multivariable model did 

not assess time by covariable interactions because all variables were 

measured only at baseline and, with the exception of age, would 

not change over time. Lastly, to assess the relationship between 

patient and disease characteristics and the persistence of PTSD, 

we used polytomous logistic regression. Participants were classified 

by the number of times they met the criteria for PTSD (0 times, 

1 time, or 2 times), using those who never met criteria for PTSD 

(0 times) as the reference group. The multivariable model again 

included any variables that were found to be univariably associated 

with PTSD at the P less than .10 level. For the polytomous model, 

the proportional odds assumption was assessed by the Score test. 

It was found to violate this assumption (P = .04), so a generalized 

logit model was used instead. All analyses were performed using 

SAS version 9.2 (SAS Institute, Cary, NC). A P value of less than 

.05 was considered statistically significant, and all statistical tests 

were two-sided.

results

We identified and contacted 1479 women with newly diagnosed 

nonmetastatic breast cancer between May 2006 and June 2010. 

Of these, 122 (8.2%) refused to participate, and 212 (14.3%) were 

found to be ineligible. Of the 1145 women who participated, 1139 

women completed the IES interview at baseline (99.4%), 1109 
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at the second interview (96.9%), and 1076 at the third interview 

(94.0%). In total, 1059 (92.5%) respondents completed all three 

interviews.

Table 1 shows the demographic and clinical characteristics of 

the study sample at each of the three time points, separated into 

those meeting criteria for PTSD and those who did not. At all three 

time points, women diagnosed at a younger age (aged <50 years) 

had a higher likelihood of PTSD. Asian and black women were 

the largest groups with PTSD both at baseline (29.3% and 28.2%, 

respectively; P = .03) and at the second time point, although at 

the second time point, black women had higher PTSD than Asian 

women (23.6% vs 20.0%; P < .01). The New York site had the 

most women with PTSD only at baseline (22.2%; P < .01). Positive 

lymph node status was associated with increased PTSD both at 

baseline (28.7%; P = .01) and at the second time point (16.8%;  

P = .03). Both stage III (23.9%; P = .01) and HER2-positive status 

(19.8%; P = .03) were associated with higher PTSD only at the 

third time point (Table 1).

Of the 1139 participants, 262 (23.0%) had PTSD at the base-

line time point. At the second and third time points, 183 (16.5%) 

and 136 (12.6%), respectively, were found to have PTSD (Table 1). 

Figure  1 demonstrates the course of PTSD over the study time 

points. Of those with PTSD at baseline, less than half (124, 48.3%) 

continued to have PTSD at the second time point. Of those, 71 

(57.3%) had PTSD at the third time point. Among 877 participants 

without PTSD at baseline, 58 (6.6%) developed PTSD at the sec-

ond time point, and of those, 14 (24.1%) continued to report PTSD 

symptoms at the third time point. Overall, 138 (12.1%) women had 

PTSD on two consecutive time points; we defined them as having 

persistent PTSD.

Among the participants, 247 (21.5%) responded moderately 

or greater to one or more single items on the IES at baseline. At 

the first time point, 192 (16.8%) women responded moderately or 

greater to at least one item on the IES. At the second time point, 

177 (15.5%) women responded moderately or greater to at least 

one item on the IES.

In the generalized estimating equations–adjusted model 

(Table  2), treatment at Columbia University Medical Center/

Mount Sinai School of Medicine (OR = 1.58 vs Kaiser 

Permanente Northern California, 95% CI  =  1.11 to 2.23), 

younger age at diagnosis (aged <50  years) (OR  =  2.15 vs aged 

≥70, 95% CI  =  1.38 to 3.37), and race/ethnicity among Asian 

women (OR = 1.69 vs white, 95% CI = 1.10 to 2.59) and black 

women (OR = 1.48 vs white, 95% CI = 1.04 to 2.10) were asso-

ciated with PTSD. No association was found between clinical 

characteristics and PTSD.

In the multivariable polytomous logistic regression analy-

sis (Table  3), when comparing women with PTSD at one time 

point to women who never met criteria for PTSD during the 

study, we did not observe any association between demographic 

or clinical characteristics and PTSD. When comparing women 

who met criteria for PTSD at two or more time points to women 

who never met criteria for PTSD during the study, we found 

that younger age at diagnosis (aged <50 years) (OR = 2.98, 95% 

CI = 1.58 to 5.62), black race (OR = 1.84, 95% CI = 1.15 to 2.92), 

and Asian race (OR = 1.84, 95% CI = 1.01 to 3.37) were associated 

with PTSD.

In addition, as a sensitivity analysis, we conducted the same 

analyses with a cutoff of 27 (23) and obtained similar results (data 

not shown).

Discussion

This study is one of the first to evaluate the course of PTSD over 

time after a breast cancer diagnosis. Our data suggest that nearly 

a quarter of women met criteria for PTSD during the first 2 to 

3 months after diagnosis and, consistent with the literature, the 

prevalence of PTSD gradually declined over the next 3 months. 

Asians (OR = 1.69, 95% CI = 1.10 to 2.59) and blacks (OR = 1.48, 

95% CI = 1.04 to 2.10) were more likely to meet criteria for PTSD 

as assessed by the IES than were whites. There was an even higher 

racial disparity with regard to repeated evidence of PTSD, with 

the odds ratio for persistent PTSD at 1.84 for blacks vs whites 

(95% CI  =  1.15 to 2.92) and 1.84 for Asians vs whites (95% 

CI = 1.01 to 3.37).

Cancer is a multifactorial trauma that includes different experi-

ences, such as diagnosis of the disease, different treatments, and 

possibly recurrence; all serve as potential traumatic stressors. 

Previous studies that examined the association between cancer 

and PTSD largely focused on diagnosis or on pre/post-treatment, 

whereas others focused on recurrence of the disease (31). In the 

current study, participants were enrolled shortly after diagnosis 

(within 12 weeks), which allowed for the capture of trauma from 

both the diagnosis and the primary treatment process.

Interestingly, Asians and blacks have been reported to be at 

increased risk of PTSD associated with trauma exposure in acute 

care medical settings (32). Few studies examined racial disparities 

in PTSD among cancer populations. Smith and colleagues (24), 

in their study of 886 non-Hodgkins lymphoma survivors, found 

that blacks had higher average PTSD scores than whites (29.1 vs 

26.4; P = .06). Race had a P value of .07 in the logistic regression 

model, with nonwhites having 1.7 times greater odds of partial/full 

PTSD than whites. Purnell and colleagues (23) investigated 317 

prostate cancer patients who completed the IES; the prevalence 

rate of PTSD among blacks was 35% vs 14% for whites.

Several demographic factors may confound the association 

between racial disparities and PTSD in this cohort, including lower 

income (9–11,18) and less education (9–11,18). Black women are 

at higher risk for many of those factors related to PTSD, includ-

ing preexisting psychiatric disorders, lower socioeconomic status, 

being poor, and lower educational level, in comparison with white 

women (33). However, in the current study, we did not observe an 

association between PTSD and lower education or lower income, 

although these relationships may be mediated by prior trauma 

exposures (31), and the racial disparities were present after control-

ling for these other variables.

 Seng and colleagues (34) identified three categories of factors 

among black women that may explain racial disparities in PTSD: 

patient factors (eg, less use of health-care system, higher rates of 

chronic medical conditions because of expression of somatic or 

psychological symptoms), provider/system factors (eg, less access 

to health care), and interaction factors between patient and sys-

tem (eg, nondisclosure of trauma history leading to misclassifica-

tion of the disorder). They explored the impact of those factors on 
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the differential prevalence of PTSD diagnoses between black and 

white women; among the three categories, they found associations 

with continuous insurance coverage, which was 40% less frequent 

among black women. In cancer populations, insurance status has 

been also reported to be associated with cancer-related PTSD 

among non-Hodgkins lymphoma survivors (24). In this study, most 

of the patients came from managed health care plans and were 

insured, so we could not explore the impact of insurance on PTSD.

Additionally, we found that women diagnosed before age 

50  years were more likely to have repeated evidence of PTSD 

(OR = 2.98, 95% CI = 1.58 to 5.12). Our finding that younger age at 

diagnosis was statistically significantly associated with PTSD is con-

sistent with prior studies (11,31,35). Furthermore, a recent review 

that examined quality of life, depression, anxiety, and stress percep-

tion among young breast cancer survivors concluded that younger 

women with breast cancer experienced more emotional distress than 

their older counterparts or than the general age-matched popula-

tion without cancer (36). The possible reasons for greater emotional 

distress among younger women include the impact of breast cancer 

on their lifestyle and careers, fertility issues, and changes in libido 

and sexuality (37). Previous studies suggested that young women 

may have fewer adaptive coping skills (38–40). It is also possible that 

older adults are more resilient, especially with respect to emotional 

problems and problem solving, than younger women (41).

Persons with PTSD have substantially worse quality of life 

than those without. Thus, a higher rate of PTSD among blacks 

and Asians may make their survivorship experience more difficult. 

Furthermore, PTSD may interfere with compliance, as reported 

for treatment for cardiovascular disease and stroke (42–45). It 

is possible that a higher rate of PTSD in black or Asian breast 

cancer patients may lead to lower compliance to subsequent 

chemotherapy, radiotherapy, and hormonal therapy. Such under-

treatment would reduce the survival of these women, and thus 

PTSD may be a contributing factor to the observed racial dis-

parities in breast cancer survival. In addition, numerous studies 

have observed neuroendocrine dysregulation among individuals 

with PTSD (46). Neuroendocrine levels have powerful effects on 

the activity of the immune system, and increasing evidence sug-

gests that individuals with PTSD have altered immune activity, 

including lower levels of natural killer cell activity and higher 

levels of circulating inflammatory markers (47). Given the role of 

the immune system in cancer progression, the biological altera-

tions associated with PTSD might contribute to cancer progres-

sion and survival.

We found no association between PTSD and a number of 

clinical factors, including stage, grade, nodal status, estrogen 

receptor/progesterone receptor status, HER2 status, or Charlson 

Comorbidity Index. These findings are consistent with the 

Figure 1. Posttraumatic stress disorder (PTSD) patterns among participants in the Breast Cancer Quality of Care Study, May 2006 to June 2010 
(n = 1139). Note that the number at each interview does not add up to the number at the previous interview because all participants did not complete 
all interviews. We had 35 missing observations at time point 2 and 45 at time point 3.
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literature, which found few associations between clinical variables 

in cancer and PTSD (8,31,35).

A key strength of our study was the availability of a prospec-

tively collected, large sample of breast cancer patients recruited 

at the time of diagnosis or shortly after from multiple institutions 

with different health-care systems around the United States. In 

addition, there was an excellent response rate to all three IES inter-

views and the use of standardized measures.

Our study had limitations as well. First, previous studies have 

established that lifetime exposure to traumatic events is associ-

ated with PTSD (48–50). The highest prevalences of traumatic 

events were observed in the Detroit area studies, ranging from 

87.2% (51) to 89.6% (52) in a predominantly black population. 

Traumatic life events in the past and a history of psychological 

disturbance are also well-established predictors for cancer-related 

PTSD (8,31,35) and may contribute to higher levels of PTSD 

among blacks (33,53). Our interviews did not collect information 

on these factors, and we were, therefore, unable to consider the 

effect they may have had on our models. Second, in this study, 

most of the patients came from managed health-care plans and 

were insured, so the generalizability to uninsured patients remains 

to be established.

Finally, we applied the IES scale as a broad indictor for PTSD. 

Although the majority of studies in breast cancer populations have 

used the IES scale (10,31,54), the clinical cutoff levels for IES have 

not been uniform (10). Few studies have examined the prevalence of 

PTSD in cancer populations and compared them with the general 

population, and those studies generally used the PTSD Checklist–

Civilian Version assessment (55,56). To our knowledge, no one 

has examined PTSD as measured by the IES over time in cancer 

patients and compared them with the general population. In the 

one study we found that examined IES scores in a general popula-

tion sample, Lukaschek and colleagues (48) reported a 1.7% PTSD 

prevalence in Germany. Finally, no study has compared the use of 

the IES scale in blacks vs whites, so there is at least some possibil-

ity that the observed differences may reflect differences stemming 

from response to the scale rather than true biologic differences. We 

did control for educational level and income, which should mitigate 

some of this possibility.

In conclusion, in this prospective cohort study of women with 

early-stage breast cancer, we found PTSD among approximately 

25% of the women shortly after diagnosis; when examining pat-

terns of PTSD, we found that the prevalence of PTSD decreased 

over time. The main factors associated with PTSD were younger 

Table 2. Unadjusted and adjusted generalized estimating equations logistic regression models predicting posttraumatic stress disorder 
among participants of Breast Cancer Quality of Care Study, May 2006 to June 2010 (n = 1139)* 

Unadjusted Adjusted

Characteristic OR (95 % CI) P OR (95 % CI) P

Time

 Baseline 1.00 (referent) 1.00 (referent)

 Time point 2 0.66 (0.57 to 0.77) <.01 0.65 (0.56 to 0.77) <.01

 Time point 3 0.50 (0.42 to 0.59) <.01 0.49 (0.41 to 0.58) <.01

Recruitment site

 KPNC 1.00 (referent) 1.00 (referent)

 CUMC/MSSM 1.89 (1.38 to 2.59) <.01 1.58 (1.11 to 2.23) .01

 HFHS 1.12 (0.76 to 1.65) .58 1.21 (0.81 to 1.81) .36

Age at diagnosis, y

 <50 2.63 (1.75 to 3.97) <.01 2.15 (1.38 to 3.37) .01

 50–59 1.66 (1.10 to 2.51) .02 1.47 (0.96 to 2.25) .07

 60–69 1.38 (0.90 to 2.09) .14 1.28 (0.83 to 1.96) .26

 ≥70 1.00 (referent) 1.00 (referent)

Race

 White 1.00 (referent) 1.00 (referent)

 Black 1.74 (1.25 to 2.42) .01 1.48 (1.04 to 2.10) .03

 Hispanic 1.32 (0.80 to 2.16) .28 1.07 (0.63 to 1.82) .80

 Asian 1.77 (1.18 to 2.65) .01 1.69 (1.10 to 2.59) .02

 Other 2.07 (0.84 to 5.11) .11 2.07 (0.78 to 5.47) .14

AJCC stage

 I 1.00 (referent) 1.00 (referent)

 II 1.14 (0.88 to 1.49) .32 0.98 (0.74 to 1.29) .88

 III 1.62 (1.07 to 2.44) .02 1.28 (0.82 to 2.15) .28

 Unknown 1.01 (0.51 to 1.97) .99 0.85 (0.41 to 1.78) .67

HER2 status

 Negative 1.00 (referent) 1.00 (referent)

 Positive 1.49 (1.03 to 2.14) .03 1.34 (0.91 to 1.96) .13

 Unknown 0.89 (0.60 to 1.31) .56 0.88 (0.58 to 1.32) .53

Breast Surgery

 Lumpectomy 1.00 (referent) 1.00 (referent)

 Mastectomy 1.15 (0.90 to 1.48) .26 0.99 (0.76 to 1.28) .92

 No surgery/ unknown 3.53 (1.06 to 11.81) .04 3.64 (0.95 to 13.90) .06

* AJCC = American Joint Committee on Cancer; CI = confidence interval; CUMC/MSSM = Columbia University Medical Center/Mount Sinai School of Medicine 

in New York City; HER2 = human epidermal growth factor receptor 2; HFHS = Henry Ford Health System in Detroit, Michigan; KPNC = Kaiser Permanente of 

Northern California; OR = odds ratio.
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age and being Asian or black. These potential risk factors can be 

identified at the time of diagnosis and may present an opportunity 

to provide early prevention and intervention to minimize PTSD 

symptomatology (57). This approach may improve the quality of 

patients’ lives and may also have an indirect impact on the observed 

racial disparity in breast cancer survival.
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