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ABSTRACT

Background. Depression and anxiety are common in patients
with breast cancer and associated with worse quality of life
and treatment outcomes. Yet, these symptoms are often
underrecognized and undermanaged in oncology practice.
The objective of this study was to describe depression and
anxiety severity and associated patient factors during adju-
vant or neoadjuvant chemotherapy in women with early
breast cancer using repeated single-item reports.
Materials and Methods. Depression and anxiety were mea-
sured from consecutive patients and their clinicians during
chemotherapy infusion visits. Associations between psychiatric
symptoms and patient characteristics were assessed using
Fisher’s exact tests for categorical variables and t tests for con-
tinuous variables. The joint relationship of covariates signifi-
cant in unadjusted analyses was evaluated using log-binomial
regression. Cohen’s kappa was used to assess agreement
between patient- and clinician-reported symptoms.

Results. In a sample of 256 patients, 26% reported at least
moderately severe depression, and 41% reported at least
moderately severe anxiety during chemotherapy, rep-
resenting a near doubling in the prevalence of these symp-
toms compared with before chemotherapy. Patient-provider
agreement was fair (depression: κ = 0.31; anxiety: κ = 0.28).
More severe psychiatric symptoms were associated with
being unmarried, having worse function, endorsing social
activity limitations, using psychotropic medications, and hav-
ing a mental health provider. In multivariable analysis, social
activity limitations were associated with more severe depres-
sion (relative risk [RR], 2.17; 95% confidence interval [CI],
1.36–3.45) and anxiety (RR, 1.48; 95% CI, 1.05–2.09).
Conclusion. Oncologists frequently underestimate patients’
depression and anxiety and should consider incorporating
patient-reported outcomes to enhance monitoring of men-
tal health symptoms. The Oncologist 2021;26:147–156

Implications for Practice: In this sample of 256 patients with breast cancer, depression and anxiety, measured using single-
item toxicity reports completed by patients and providers, were very common during adjuvant or neoadjuvant chemother-
apy. Patient-reported depression and anxiety of at least moderate severity were associated with multiple objective indica-
tors of psychiatric need. Unfortunately, providers underrecognized the severity of their patients’ mental health symptoms.
The use of patient-reported, single-item toxicity reports can be incorporated into routine oncology practice and provide clin-
ically meaningful information regarding patients’ psychological health.

INTRODUCTION

Depression is experienced by 25% to 30% of women with
breast cancer during their cancer care [1, 2]. Anxiety is also
common in breast cancer, observed in over 20% of patients
[3] and often co-occurring with depression [4–6]. Several

studies have shown that depression and anxiety may be
especially severe during chemotherapy treatment [4–7], pos-
sibly related to the physical symptom burden and the impact
of breast cancer treatment on sexuality and fertility [6, 8, 9].
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Depression and anxiety experienced during treatment
are inversely correlated with overall quality of life [7, 10].
These symptoms may also decrease acceptance of, compli-
ance with, and tolerability of chemotherapy [11–13]. This is
of major importance, as the goal of adjuvant therapy is to
increase the chance for cure. Especially worrisome is that
both clinician-confirmed major depression and patient-
reported depressive symptoms are known to decrease sur-
vival among adults with cancer [14].

Oncologists often underestimate the prevalence of
depression experienced by their patients [15], which
increases the likelihood of undermanaging their patients’
psychiatric needs [16]. Research regarding the psychologi-
cal experience of patients with cancer has largely been
limited to cross-sectional studies or two time point
comparisons before and after chemotherapy. The dearth
of research assessing patients at multiple points during
cancer treatment reveals opportunities to better under-
stand patients’ mood and for timely interventions that
might improve the likelihood of patients completing
treatment [17, 18].

One way to identify symptoms that is feasible in clinical
practice is the use of single-item measures. The National
Cancer Institute (NCI) Common Terminology Criteria for
Adverse Events (CTCAE) is a clinician-rated treatment tol-
erability measure that assesses the severity of adverse
events. To capture patient perspectives on symptom
severity, the NCI’s Patient-Reported Outcomes–CTCAE
(PRO-CTCAE) has been incorporated into clinical trials and
clinical practice studies [19, 20], including two studies
focused exclusively on women receiving chemotherapy for
early breast cancer [13, 21]. The primary objective of the cur-
rent study is to describe severity of depression and anxiety
from the start through end of chemotherapy in patients with
early breast cancer using single-item toxicity reports com-
pleted by both patients and clinicians. As secondary aims, we
evaluate patient characteristics associated with depression
and anxiety, describe how these symptoms were managed in
oncology practice, and examine the congruence between
patient-reported and clinician-rated mental health symptoms.

MATERIALS AND METHODS

Study Design and Participants
This study provides an ancillary analysis of depression and
anxiety symptoms reported by women recruited into one of
three intervention studies encouraging moderate walking
during chemotherapy to improve a myriad of functional,
quality of life, and chemotherapy-related toxicity outcomes
(NCT02167932, NCT02328313, and NCT03761706) between
April 2014 and October 2018. Trial eligibility criteria were
age 21 years or older, English-speaking, histologically con-
firmed stage I–III breast cancer, and scheduled for adjuvant
or neoadjuvant chemotherapy. These studies were approved
by the University of North Carolina–Chapel Hill Lineberger
Comprehensive Cancer Center Protocol Review Committee
and institutional review boards of participating sites. Written
informed consent meeting university and federal guidelines
was obtained from each participant.

Measures

Patient- and Clinician-Reported Depression and Anxiety
A Patient-Reported Symptom Monitoring (PRSM) instrument
[22] that inquired about symptoms “in the past 7 days” was
used to monitor 17 toxicities throughout chemotherapy,
including depression and anxiety. The PRSM instrument is
very similar to the PRO-CTCAE [19, 20], which was not avail-
able to the general community when the first two interven-
tion trials were started but became available and was used in
the third trial. At scheduled infusion visits throughout chemo-
therapy, patients rated their symptom severity as follows:
0 = none, 1 = mild, 2 = moderate, 3 = severe, or 4 = very
severe. During the same visit, the patients’ oncology clinicians
independently completed a CTCAE form to rate depression
and anxiety as follows: 0 = none, 1 = mild, 2 = moderate,
3 = severe symptoms limiting self-care, or 4 = life-threatening.
Patient reports were not shared with their clinicians.

For regimens entailing weekly infusions, symptom report
forms were completed by study participants every other
week; for patients receiving triweekly regimens, these forms
were completed every 3 weeks. For patients on chemother-
apy/anti-HER2 regimens whose anti-HER2 treatment contin-
ued beyond chemotherapy, symptom reports were collected
only during the chemotherapy portion of their treatment.
On average, there were five patient-clinician paired symptom
reports per patient (range, 1–19).

At baseline only, participants also completed the Mental
Health Index (MHI-13), which has established subscale cut
points for clinically significant depression (≥12) and anxiety
(≥6) [23, 24].

Patient-Reported Physical Function and Social
Well-Being
Prior to chemotherapy initiation, study participants also
completed the patient-reported Karnofsky Performance Sta-
tus (Patient-KPS) [25] and Medical Outcomes Study (MOS)
Social Activity Limitations and Social Support Surveys [26].
The MOS Social Activities Limitations Survey is a four-item
measure inquiring about interference with social activities
due to physical or emotional health. Scores range from 0 to
100 (higher is better) with scores <50 indicating significant
limitations. The MOS Social Support Survey is a 12-item
measure inquiring about the availability of someone to pro-
vide support for certain circumstances (e.g., if you are con-
fined to a bed) or for personal support (e.g., someone who
will listen to you when you need to talk) and is presented in
this study as none/a little of the time vs. some/most/all of
the time for Emotional and Tangible subscales.

Electronic Medical Records
Research staff abstracted information regarding breast can-
cer stage (according to the American Joint Committee on
Cancer, version 7), phenotype, and treatment from electronic
medical records. Psychiatric diagnoses, engagement in men-
tal health specialty care, and medications for depression and
anxiety were also abstracted. Diagnoses were recorded from
the active problem list and past medical history sections of
any notes documented during chemotherapy, and catego-
rized as depressive disorders, anxiety disorders, adjustment
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disorder, bipolar disorder, substance use disorders, or other.
Participants were deemed to be engaged in mental health
care if they had at least one documented visit with a mental
health professional (psychiatrist, psychologist, or other men-
tal health therapist) that occurred during this phase of their
cancer treatment. Medications were classified as selective
serotonin reuptake inhibitors (SSRIs), serotonin and norepi-
nephrine reuptake inhibitors (SNRIs), benzodiazepines, or
other. To avoid including benzodiazepines used sparingly for
alternative indications (e.g., nausea), benzodiazepines were
only included if prescribed on a scheduled basis or with the
as needed indication of “anxiety.”

Table 1. Study participant (n = 256) characteristics prior to
chemotherapy initiation (baseline)

Variable n (%)

Age, mean (SD), yr 57.2 (13.2)

Race

White 188 (73.4)

Black or African American 52 (20.3)

Other 16 (6.3)

Education

High school or less 30 (11.8)

Beyond high school 225 (88.2)

Marital status

Married 139 (54.7)

Not married 115 (45.3)

Living alone

Yes 54 (21.2)

No 201 (78.8)

Employed (hours per week)

Less than 32 171 (67.1)

32 or more 84 (32.9)

Stage

I 63 (24.7)

II 124 (48.6)

III 68 (26.7)

HER2

Positive 66 (25.8)

Negative 190 (74.2)

Hormone receptor

Positive 154 (60.2)

Negative 102 (39.8)

Chemotherapy regimen

Anthracycline-based 115 (44.9)

Taxane-based 110 (43.0)

Other 31 (12.1)

Patient Karnofsky performance status (higher
score signifies better function)

Less than 80 18 (7.2)

80 or higher 231 (92.8)

Social Activity Limitations (range, 0–100;
higher score signifies greater activity/fewer
limitations)

Less than 50 35 (16.3)

50 or higher 180 (83.7)

Social support—emotional (“do you have
someone…”)

None/a little of the time 8 (3.8)

Some/most/all of the time 203 (96.2)

Social support—tangible (“do you have
someone…”)

None/a little of the time 13 (6.1)

Some/most/all of the time 199 (93.9)

(continued)

Table 1. (continued)

Variable n (%)

Medications

Any 104 (42.1)

SSRI 41 (16.6)

SNRI 7 (2.8)

Benzodiazepine 63 (25.5)

Other antidepressant or anxiolytic 24 (9.7)

Mental Health Index—Depression (range,
0–43; cut point for depression is score ≥12)

Less than 12 179 (75.2)

12 or higher 59 (24.8)

Mental Health Index—Anxiety (range, 0–20;
cut point for anxiety is score ≥6)

Less than 6 142 (57.5)

6 or higher 105 (42.5)

Patient-reported symptom—depression

None 136 (53.3)

Mild 89 (34.9)

Moderate 24 (9.4)

Severe 5 (2.0)

Very severe 1 (0.4)

Patient-reported symptom—anxiety

None 92 (35.9)

Mild 109 (42.6)

Moderate 44 (17.2)

Severe 9 (3.5)

Very severe 2 (0.8)

Clinician-assessed symptom—depression

None (grade 0) 137 (82.5)

Mild (grade 1) 23 (13.9)

Moderate (grade 2) 4 (2.4)

Severe (grade 3) 2 (1.2)

Clinician-assessed symptom—anxiety

None (grade 0) 87 (52.4)

Mild (grade 1) 62 (37.3)

Moderate (grade 2) 15 (9.0)

Severe (grade 3) 2 (1.2)

Abbreviations: SNRI, serotonin and norepinephrine reuptake inhibi-
tor; SSRI, selective serotonin reuptake inhibitor.
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Statistical Analysis
Descriptive statistics were used to characterize the partici-
pants. Fisher’s exact test was used to evaluate associations
of categorical characteristics with the presence of moderate/
severe/very severe patient-reported depression and anxiety.
Student’s t tests were used to evaluate associations for

continuous variables. Log-binomial regression modeling was
used to evaluate the joint relationship of patient characteris-
tics significant (p < .1) in the unadjusted setting with the
dichotomous outcomes of anxiety and depression. Cohen’s
kappa was used to evaluate agreement of patient-reported
toxicity reports with MHI subscales and clinician CTCAE
scores using the following a priori cut points: 0.0 agreement
totally by chance, 0.01–0.20 slight agreement, 0.21–0.40 fair
agreement, 0.41–0.60 moderate agreement, 0.61–0.80 sub-
stantial agreement, and 0.81–0.99 almost perfect agreement
[27]. All statistical analyses were performed with SAS soft-
ware, version 9.4 (SAS Institute, Cary, NC), and two-sided
p < .05 was considered statistically significant.

RESULTS

Study Participants
Patient characteristics are summarized in Table 1. Our sam-
ple included 256 women with stage I–III breast cancer. Par-
ticipants were mostly White (73%), and mean age was
57 years. Most had greater than a high school education
(88%) and did not live alone (79%).

Patient-Reported and Clinician-Rated Depression and
Anxiety
Prior to chemotherapy, 12% of participants reported moder-
ate, severe, or very severe depression and 21% reported at
least moderately severe anxiety (Table 1). However, using

Table 2. Depression and anxiety characteristics and
management during treatment (after baseline)

Variable n (%)

Psychiatric diagnosisa

Any psychiatric diagnosis 96 (37.5)

Depression 53 (20.7)

Anxiety 42 (16.4)

Adjustment disorder 5 (2.0)

Bipolar disorder 4 (1.6)

Substance use disorder 5 (2.0)

Other 10 (3.9)

Mental health specialty carea 43 (18.1)

Medications addeda

Any medications 40 (16.8)

SSRI 9 (3.8)

SNRI 10 (4.2)

Benzodiazepine 25 (10.5)

Other antidepressant or anxiolytic 6 (2.5)

Baseline medication dose increased
during treatmenta

6 (6.5)

Patient-reported symptom—depressionb

None 72 (28.1)

Mild 117 (45.7)

Moderate 56 (21.9)

Severe 7 (2.7)

Very severe 4 (1.6)

Patient-reported symptom—anxietyb

None 58 (22.7)

Mild 94 (36.7)

Moderate 81 (31.6)

Severe 18 (7.0)

Very severe 5 (2.0)

Clinician-assessed symptom—depressionb

None (grade 0) 133 (56.8)

Mild (grade 1) 72 (30.8)

Moderate (grade 2) 21 (9.0)

Severe (grade 3) 8 (3.4)

Clinician-assessed symptom—anxietyb

None (grade 0) 61 (26.1)

Mild (grade 1) 125 (53.4)

Moderate (grade 2) 41 (17.5)

Severe (grade 3) 7 (3.0)
aExtracted from the electronic medical record.
bHighest severity at any point during treatment.
Abbreviations: SNRI, serotonin and norepinephrine reuptake inhibitor;
SSRI, selective serotonin reuptake inhibitor.

Figure 1. Changes in patient-reported depression and anxiety
severity from prechemotherapy to during chemotherapy.
Abbreviation: MSVS, moderate, severe, or very severe.
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established MHI cut points for clinical diagnosis, both depres-
sion and anxiety were almost twice as prevalent prior to che-
motherapy. Agreement between the single-item patient
reports and MHI was fair (depression: κ = 0.38, 95% confi-
dence interval [CI], 0.24–0.51; anxiety: κ = 0.33, 95% CI,
0.22–0.43).

When patients were examined serially throughout treat-
ment, the cumulative incidence of patient-reported moder-
ate, severe, or very severe depressive symptoms increased
to 26% (Table 2). Eighty percent of participants who
endorsed at least moderately severe depression at baseline
continued to report high intensity symptoms during chemo-
therapy (Fig. 1). Of interest, 16% (n = 36) of patients who
reported no or only mild symptoms of depression at baseline
developed moderate, severe, or very severe depressive
symptoms during treatment. By comparison, anxiety symp-
toms were more common, with 41% rating anxiety at least
moderately severe at some point during chemotherapy and
varied more over the treatment course. For example, 24% of
patients who reported no or mild anxiety symptoms at base-
line developed moderate, severe, or very severe anxiety dur-
ing treatment. Alternatively, 35% of patients who described
at least moderately severe anxiety symptoms at baseline
reported either mild or no symptoms of anxiety at all subse-
quent time points during treatment.

Clinician toxicity reports were available for 234 of the
256 participants. At baseline, clinicians rated 4% of their
patients as having moderate or higher depression and 10%
as having moderate or higher anxiety (Table 1). Longitudi-
nally, clinician-rated depression rose to 12%, and anxiety rose
to 21% (Table 2). Agreement between clinician and patient
reports were fair (depression: weighted κ = 0.31, 95% CI,
0.23–0.39; anxiety: weighted κ = 0.28, 95% CI, 0.20–0.36).
Figure 2 compares highest symptom scores at any time dur-
ing chemotherapy between patients and their clinicians.

Association of Patient and Clinical Characteristics
with Depression and Anxiety
Patient-reported moderate, severe, or very severe anxiety
during chemotherapy was significantly associated with being

unmarried (p = .021), having lower Patient-KPS (p = .023),
and having more limitations in social activities (p = .003).
Similarly, moderate or higher patient-reported depression
during chemotherapy was associated with being unmarried
(p = .010), employed less than full time (p = .035), lower
Patient-KPS (p = .021), and more social activity limitations
(p < .001). In multivariable analyses, only limitations in social
activities remained significantly associated with more severe
depression (relative risk [RR], 2.17; 95% CI, 1.36–3.45) and
anxiety (RR, 1.48; 95% CI, 1.05–2.09).

Mental Health Care During Treatment
Twenty-one percent of participants had depressive disor-
ders and 16% had anxiety disorders documented in their
electronic medical records at any time during chemother-
apy (Table 2). Close to 20% were engaged with a mental
health provider during chemotherapy. At the start of treat-
ment, 42% were receiving psychiatric medications. Benzodi-
azepines were the most common, even after excluding
those indicated for nausea, vomiting, and insomnia. Six per-
cent of participants taking a psychiatric medication at base-
line had the dose increased during chemotherapy, and 17%
of all participants had new psychiatric medications added.

Psychiatric diagnoses were strongly associated with mod-
erate or higher patient-reported anxiety and depression dur-
ing chemotherapy (Table 3). For anxiety, these associations
were significant for individual medications noted in the elec-
tronic health record at baseline (SSRIs p = .04, SNRIs p = .02,
benzodiazepines p = .001), psychiatric diagnoses noted in the
electronic medical record (depression p < .001, anxiety
p < .001), and interactions with a mental health specialist
(p < .0001). For depression, associations were significant for
SNRIs added during treatment (p = .025), psychiatric diagno-
ses (depression p < .0001, anxiety p = .001), and interactions
with a mental health specialist (p < .0001).

DISCUSSION

In our cohort of women receiving chemotherapy for early
breast cancer, depression and anxiety were highly

Figure 2. Comparison between highest patient-reported and clinician-assessed depression and anxiety during chemotherapy, shown
as a percentage.
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Table 3. Association of pretreatment patient and clinical characteristics with patient-reported moderate, severe, or very
severe depression and anxiety during treatment

Anxiety Depression

Variable n (%) p value n (%) p value

Age, years, mean (SD) 57.4 (13.7) .811 58.6 (13.2) .312

Race 0.668 .748

White 41.5 25.5

Non-White 38.2 27.9

Education .167 .187

High school or less 53.3 36.7

More than high school 39.1 24.9

Marital status .021 .010

Married 33.8 19.4

Unmarried 48.7 33.9

Living alone .876 .862

Yes 38.9 27.8

No 41.3 25.9

Employment (hours/week) .058 .035

Less than 32 45.0 30.4

32 or more 32.1 17.9

Stage .212 .395

I 31.8 25.4

II 45.2 23.4

III 41.2 32.4

Chemotherapy regimen .798 .317

Anthracycline-based 41.7 29.6

Not anthracycline-based 39.7 23.4

Patient Karnofsky performance status .023 .021

Less than 80 66.7 50.0

80 or higher 37.7 23.4

Social Activity Limitations score .003a <.001a

Less than 50 (greater limitations) 68.6 57.1

50 or higher (fewer limitations) 39.4 23.3

Social support—emotional .147 .689

None/little 75.0 37.5

Some/most/all 43.8 27.6

Social support—tangible .253 .197

None/little 61.5 46.2

Some/most/all 43.2 26.6

Medications .001 .190

Any 53.9 30.8

None 31.5 23.1

SSRIb .037 .244

Yes 56.1 34.2

No 37.9 24.7

SNRIb .020 .080

Yes 85.7 57.1

No 39.6 25.4

Benzodiazepineb .001 .413

Yes 34.8 30.2

No 58.7 25.0

(continued)
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Table 3. (continued)

Anxiety Depression

Variable n (%) p value n (%) p value

Otherb .829 .223

Yes 37.5 37.5

No 41.3 25.1

Baseline medication dose increasedc .232 .397

Yes 83.3 50.0

No 55.2 32.2

Medications addedc .292 .435

Any 50.0 32.5

None 39.9 25.8

SSRI .496 .705

Yes 55.6 33.3

No 41.1 26.6

SNRI .327 .025

Yes 60.0 60.0

No 40.8 25.4

Benzodiazepine .289 .634

Yes 52.0 32.0

No 40.4 26.3

Other antidepressant or anxiolytic .695 0.999

Yes 50.0 16.7

No 41.4 27.2

Psychiatric diagnosisc <.001 <.001

Any 55.2 41.7

None 31.9 16.9

Depression <.001 <.001

Yes 66.0 50.9

No 34.0 19.7

Anxiety <.001 .001

Yes 66.7 47.6

No 35.5 22.0

Adjustment disorder .162 .608

Yes 39.8 40.0

No 80.0 25.9

Bipolar disorder 0.999 0.999

Yes 50.0 25.0

No 40.5 26.2

Substance use disorder .399 0.999

Yes 60.0 20.0

No 40.2 26.3

Other .208 .294

Yes 20.0 40.0

No 41.5 25.6

Mental health specialty carec <.001 <.0001

Yes 74.4 58.1

No 34.5 20.1
ap < .05 after adjustment for marital status, employment, performance status, and social activity limitations.
bCompares those who did and did not receive medications in the entire study population (not exclusive to the subset receiving psychotropic
medications).
cMedications, psychiatric diagnoses, and mental health care were evaluated over the entire treatment period. All other associations were with
variables measured at baseline.
Abbreviations: SNRI, serotonin and norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor.
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prevalent. The during-treatment prevalence of patient-
reported anxiety or depression almost doubled from
prechemotherapy levels, with over 25% reporting at least
moderately severe depression and over 40% reporting at
least moderately severe anxiety during chemotherapy. By
comparison, clinician reporting of their patients’ depression
and anxiety during treatment more than doubled from
baseline with peak prevalences of 12% (depression) and
21% (anxiety). However, this still only captured half of the
patients reporting at least moderately severe symptoms.

Disagreement between patient-reported and clinician-
rated cancer treatment–related side effects is well docu-
mented [28, 29]. Providers tend to report lower severity of
toxic effects, especially for symptoms that are not clearly evi-
dent by physical exam [30]. Our study similarly found only
fair agreement between the patient-reported and clinician-
rated symptoms. We also found only fair agreement
between single-item patient reports and the MHI-13 [24].
Specifically, the proportion of women with MHI-defined clini-
cally significant anxiety or depression was twice what was
identified using a threshold of moderate or greater severity
on the single-item reports. Although this may suggest greater
sensitivity of the MHI-13 compared with the PRSM instru-
ment or PRO-CTCAE, it may also suggest that the single-item
measures are more specific for these mental health symp-
toms. Future studies are needed to clarify the reasons under-
lying these differences.

The strongest and most consistent association with
depression and anxiety during treatment was with limita-
tions in social activities. Decreased social functioning has
been identified as predictive of depression and anxiety symp-
toms in patients with cancer [31, 32]. Of interest, interven-
tions aimed at improving social activity, such as behavioral
activation therapy, which emphasizes systematically increas-
ing the number of activities consistent with a person’s values
and goals, may be one effective way to target psychological
distress [33]. In our sample, being married and having good
functional status also may have mitigated during-treatment
depression and anxiety. These relationships are intuitive, as a
spouse can offer a unique source of psychosocial support
and greater physical function may enhance resiliency to the
toxicity of chemotherapy [17, 34].

Importantly, patient-reported symptom scores were asso-
ciated with multiple other measures of psychiatric symptom-
atology, including established clinical diagnoses, psychotropic
medication use, and engagement in mental health care.
Nineteen percent of patients were under the care of a men-
tal health professional during chemotherapy treatment. This
degree of engagement far exceeds what has been reported
previously. Specifically, in a cross-sectional study of over
20,000 patients with cancer seen in ambulatory care settings,
only 5% meeting criteria for major depression received care
with a mental health professional [16]. The comanagement
of psychiatric symptoms with mental health providers in our
study is particularly remarkable when considering that the
patient psychiatric symptom reports were not given to the
providers in our study. We suspect that the presence of an
embedded comprehensive cancer support program, which
provides an infrastructure for patients to receive mental
health care at our cancer center and often on an “on

demand” basis, facilitated patient usage of mental health
resources.

Many participants received psychiatric medications during
chemotherapy. Benzodiazepines were the most commonly
prescribed medications. Although we excluded psychotropic
medications explicitly indicated for nonpsychiatric symptoms
(e.g., lorazepam for chemotherapy-induced nausea), we sus-
pect that there were patients prescribed benzodiazepines
without a clear indication, or where the documented indica-
tion was anxiety but who were instructed to use only if
needed, which may have overrepresented the number of
patients actually needing or using these medications. Given
the risk for dependence, falls, negative cognitive outcomes,
and respiratory depression associated with benzodiazepines,
it would be concerning if approximately one third of all
patients in our study were actually taking these medications.
However, it may also be justifiable in the setting of active
cancer treatment and the absence of effective, short-acting
alternatives. Specifically, SSRIs and evidence-based psycho-
therapies require several weeks to generate a desired
response, and other medications may have their own
adverse side effects (e.g., metabolic syndrome with atypical
antipsychotics). Despite psychiatric symptoms being common
and worsening during chemotherapy, it was relatively
uncommon for providers to add psychiatric medications dur-
ing chemotherapy and even less common to adjust the dos-
age. This further emphasizes the importance of referral to
mental health providers, particularly for patients with more
severe or complex psychological needs.

Our study has some limitations. Although our study pop-
ulation was diverse in terms of race (26% non-White) and
breast cancer subtypes, the overall sample was highly edu-
cated and reported a high degree of social support. Also,
although our primary outcomes were assessed prospectively
and through direct patient and clinician report, the psychiat-
ric variables ascertained by electronic medical chart review
may underestimate the true levels of these variables. Specifi-
cally, patients may have underreported psychiatric diagnoses
or care under a mental health provider. And, even if a
treating oncology provider was aware, it may not have been
documented in the clinician notes if it was not considered
immediately relevant to the oncologic care of their patient.
The higher proportion of patients in our study receiving psy-
chotropic medications relative to those with psychiatric diag-
noses supports this possibility. A related issue is that
although we believe the medical record provided accurate
information about what was prescribed, patient compliance
could not be ascertained. Finally, although we compared the
patient-reported and CTCAE scores with the MHI depression
and anxiety subscales prior to chemotherapy, our study
would have been strengthened by comparison between the
single-item toxicity reports to the MHI or other validated
instruments at additional time points during treatment.

CONCLUSION

Our study has several important clinical implications. We
observed a substantial increase in patient-reported depres-
sion and anxiety symptoms during cancer treatment and
identified patient characteristics associated with these
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mental health symptoms, including social activity limitations,
poor functional status, and being unmarried, emphasizing
populations requiring closer mental health surveillance dur-
ing cancer treatment. Although patient-reported, single-item
measures have demonstrated good reliability and validity for
evaluating psychological distress [35] and overall well-being
[36] in patients with cancer, less is known about the use of
these measures for depression and anxiety specifically.
Although the goal of this study was not to validate single-
item reports of depression and anxiety against a gold
standard, we believe that their association with established
diagnoses of depression or anxiety, psychiatric medication
use, and engagement in mental health subspecialty care,
combined with their brevity and established feasibility [19,
37], highlight the potential value of incorporating the PRSM
instrument, PRO-CTCAE, or similar single-item measures into
routine oncology practice to enhance standard of care
monitoring of depression and anxiety by clinicians. Future
research will investigate the utility of using brief patient-
reported outcomes for mental health at end of treatment to
predict psychiatric needs into survivorship.
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Implications for Practice:
The prevalence of anxiety among women with newly diagnosed breast cancer is being increasingly acknowledged.
However, health care providers have not fully appreciated the impact of anxiety on the surgical management of
patients with early-stage breast cancer. This study highlights the importance of self-reported anxiety on surgical
management. The preoperative period provides a unique window of opportunity to address sources of anxiety and
provide targeted educational materials over a period of 4–6 months, which may ultimately lead to less aggressive
surgery when it is not needed.
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