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Abstract

Background: Major cancer organizations recommend depression screening in patients and survivors. The 9-item Patient
Health Questionnaire (PHQ-9) is often suggested, with limited information about its use. Methods: Enrollment data collected
from younger breast cancer survivors participating in a behavioral intervention trial were used to examine the relationship
between PHQ-9 scores (range ¼ 0-27), patient characteristics, and responses to standardized psychosocial assessment tools.
Major depressive disorder criterion was met if responses to the first 2 PHQ-9 items (range ¼ 0-6) were 3 or greater. The sample
was categorized by total PHQ-9 scores: less than 5 (minimal depressive symptoms), 5-9 (mild to moderate depressive symp-
toms), and 10 or greater (moderate to severe depression). PHQ-9 category associations with medical, demographic, psychoso-
cial, and behavioral characteristics were examined using analysis of variance for continuous variables and v2 tests for cate-
gorical variables. Results: A total of 231 women met the study prescreening eligibility criterion of mild depressive symptoms
and enrolled in the study. On average, they were 45.2 years old and 2.6 years since diagnosis. At enrollment, 22.1% met the
screening criterion for possible major depressive disorder; among those with PHQ-9 scores of 10 or greater, 58.3% met this cri-
terion. Anxiety, fatigue, insomnia, and intrusive thoughts about cancer were frequent and were associated with depressive
symptom severity (all P < .001). In contrast, neither demographic nor cancer treatment characteristics were associated with
depressive symptoms. Conclusions: Depressive symptoms in this selected sample of younger breast cancer survivors were
independent of demographic characteristics or cancer treatment history, suggesting that depression screening is necessary
to detect uncontrolled depressive symptoms.

Screening for depression in cancer patients is recommended in
multiple professional guidelines and by accreditation bodies (1-
3), as well as more generally for younger and middle-aged
women, due to the high prevalence of major depressive disorder
(MDD) (4). The 9-item Patient Health Questionnaire (PHQ-9) (5,6),
a validated, widely used, brief questionnaire that assesses de-
pressive symptoms and identifies individuals at risk for MDD
(7), is recommended for screening in cancer patients (1). The
PHQ-9 is thus a dual-purpose instrument that can suggest a

provisional MDD diagnosis as well as grade depressive symp-
tom severity (8). Clinical interventions are widely available for
cancer patients with depressive symptoms; screening is the first
step in identifying those in need of mental health evaluation
(9,10). There are few published studies applying the PHQ-9 to
cancer patients (11-13), with limited information about system-
atically screened cancer patients using this questionnaire (14).

Screening for depressive symptoms is particularly important
for high-risk groups, including younger breast cancer survivors
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(YBCS). Breast cancer is the most common cancer in younger
women (<50 years at diagnosis) (15,16), who make up approxi-
mately 19% of incident breast cancer cases (16). Most YBCS can
expect several decades of survival after treatment ends because
of advances in treatment. However, they are at high risk for ad-
verse psychological and physical problems that can negatively
affect the quality and length of survival (17–19). They are at ele-
vated risk for breast cancer recurrence and cancer-specific mor-
tality (15) as well as secondary cancers, premature menopause,
infertility, osteoporosis, and cognitive decline (17,20–22).
Younger women report more serious mental health issues and
higher levels of depressive symptoms than older survivors,
which may endure for years after successful cancer treatment
(20,23). Psychological problems can interfere with adherence to
medical recommendations, increasing morbidity and mortality,
calling for ongoing assessment of depressive symptoms during
the posttreatment survivorship period.

The Pathways to Wellness (PTW) study (Clinical Trials.gov
NCT03025139) is a randomized clinical trial that tested 2 inter-
vention programs designed to address elevated depressive
symptoms in YBCS (24). Participants were prescreened for ele-
vated depressive symptoms. At study enrollment, participants
completed the PHQ-9 along with a comprehensive self-report
questionnaire, including standardized assessments of symp-
toms, quality of life, and intrusive thoughts. We report on the
relationship between the severity of PHQ-9 depressive symp-
toms and important patient characteristics, cancer treatments,
and psychological and behavioral risk factors for depression.

Methods

Study Design

PTW is a multisite, randomized, 3-arm, phase III trial designed
to evaluate the efficacy of 2 distinct group interventions (mind-
fulness meditation; survivor education) compared with a wait-
list control group for reducing depressive symptoms. The study
was approved by the institutional review boards of each partici-
pating institution.

Study Eligibility

Inclusion criteria were as follows: 1) breast cancer diagnosis
(stage 0, I, II, or III) at or before age 50 years; 2) within 5 years of
diagnosis; 3) completion of surgery, radiation, and/or

chemotherapy at least 6 months previously; 4) ability to com-
plete study questionnaires in English; 5) ability to participate in
the 6-week group intervention; and 6) presence of at least mild
depressive symptoms (see below for details). Exclusion criteria
were: 1) recurrent or metastatic breast cancer; 2) another inter-
val cancer diagnosis following breast cancer (excluding nonme-
lanoma skin cancer); 3) current mindfulness practice; 4)
pregnancy; and 5) chronic medical or psychiatric condition that
could limit participating in the intervention programs or inter-
pretation of the trial outcome assessment.

Procedures

Study recruitment occurred at 3 institutions: UCLA Jonsson
Comprehensive Cancer Center in Los Angeles, CA; Dana-Farber
Cancer Institute in Boston, MA; and Johns Hopkins Kimmel
Cancer Center in Baltimore, MD. Recruitment materials de-
scribed a study of 2 separate 6-week group wellness programs
specifically designed for YBCS. Institutional and community
resources were used to identify potentially eligible study partici-
pants, including regional cancer registries. Recruitment proce-
dures included mailed invitation letters, electronic mailings,
flyers, and social media announcements, as well as direct invi-
tation by treating clinicians.

YBCS were screened by telephone to determine interest and
eligibility, and for those agreeing to participate, an enrollment
in-person visit was scheduled. Written informed consent was
obtained at that visit, and baseline study assessments were
conducted. The enrollment electronic Research Electronic Data
Capture (REDCap) questionnaire asked about demographic,
medical, and mental health history (history of depressive epi-
sode and medication treatment); health behaviors (tobacco and
alcohol use); breast cancer treatment history; work history; co-
morbid conditions and medications; and standardized psycho-
social and behavioral questionnaires.

Depressive Symptoms at Screening and Study
Enrollment

The PHQ-8 item (PHQ-8) (25) was administered during eligibility
telephone screening. The PHQ-8 excludes the ninth item assess-
ing suicidality (see PHQ-9 items listed in Box 1). To be eligible
for PTW, screening scores of 5 or greater were required, which is
the threshold score for mild depressive symptoms (5). PTW
study participants completed the full PHQ-9 (range ¼ 0-27; see

Box 1 Patient Health Questionnaire (PHQ-9)

Over the last 2 weeks, how often have you been bothered by any of the following problems?
Responses: not at all (0), several days (1), more than half the days (2), nearly every day (3)

1) Little interest or pleasure in doing things
2) Feeling down, depressed, or hopeless
3) Trouble falling or staying asleep or sleeping too much
4) Feeling tired or having little energy
5) Poor appetite or overeating
6) Feeling bad about yourself—or that you are a failure or have let yourself or your family down
7) Trouble concentrating on things, such as reading the newspaper or watching television
8) Moving or speaking so slowly that other people could have noticed or the opposite—being fidgety or restless that you have

been moving around a lot more than usual
9) Thoughts that you would be better off dead, or of hurting yourself in some way
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Box 1) at the enrollment visit. The PHQ-9 is the depression mod-
ule of the PRIME MD diagnostic instrument and scores each of
the 9 DSM-IV criteria for MDD as 0 (not at all) to 3 (nearly every
day) over the past 2 weeks. The 9 items were depressed mood,
anhedonia (little interest or pleasure), disturbed sleep, fatigue,
eating too much or too little, trouble concentrating, psychomo-
tor retardation or agitation, low self-worth, and suicidal idea-
tion. If the suicidal ideation item was endorsed, research staff
conducted a standardized interview to evaluate suicidal intent
that was reviewed with a licensed clinician. Criterion for risk of
MDD was met if responses to the first 2 items of the PHQ-9
(PHQ-2 items, range ¼ 0-6) were 3 or greater; these items assess
the 2 cardinal symptoms of depression: depressed mood and
anhedonia (7,26). The full PHQ-9 was used to categorize the
sample on depressive symptom severity: score less than 5 (min-
imal depressive symptoms), 5-9 (mild to moderate depressive
symptoms), and 10 or greater (moderate to severe depression),
which are validated scale cut points based on standardized
thresholds (5,8).

Other Study Measures

Fatigue was assessed with the Fatigue Symptom Inventory (FSI),
a 13-item measure that assesses fatigue intensity, duration, and
interference with daily functioning (27). We focused on fatigue
severity (assessed with 4 items that capture most fatigue, least
fatigue, average fatigue, and current fatigue) and fatigue dura-
tion (assessed with 1 item). Subjective sleep quality and insom-
nia symptoms were assessed with the Insomnia Severity Index
(ISI), which has 7 items that are summed with a range of 0-28
(28). Side effects of cancer treatment were assessed with 20
items from the Breast Cancer Prevention Trial (BCPT) Symptom
Scales, which include a variety of physical symptom scales rele-
vant to breast cancer survivors and are scored from 0 to 4 in se-
verity (29). The Short Form Health Survey 12 item (SF-12) health
survey (30) was used to capture the broad domains of physical
and mental health functioning at each assessment. We used
norm-based scoring, with a score of 50 representing the popula-
tion mean, and 10 points higher or lower indicating 1 SD. Effects
of cancer on work and other activities were assessed with the 6-
item Work Productivity and Activity Impairment Questionnaire,
with scores for each item ranging from 0 to 10: 0¼no impact of
health on work, to 10¼health problems completely preventing
ability to work (31). Clinically significant anxiety was assessed
using the Generalized Anxiety Disorder-7 (GAD-7) question-
naire, a 7-item scale that assesses anxiety symptoms in the
past 2 weeks (32). Cancer-related distress was assessed with the
intrusions subscale of the Impact of Events Scale (IES) (33), fo-
cused on cancer. Mean and range of scores as well as clinical
cut points for relevant scales are presented in tables associated
with results.

Statistical Analysis

Participants were categorized by PHQ-9 scores as described
above, and associations of category with medical, demographic,
psychosocial, and behavioral characteristics were assessed us-
ing analysis of variance for continuous variables and v2 tests for
categorical variables. SAS version 9.4 (SAS Institute, Cary, NC)
was used for all analyses. Because this was an exploratory eval-
uation of associations with the PHQ-9 categories, no correction
was made for multiple comparisons. All statistical tests were 2-

sided, and a P value of less than .05 was considered statistically
significant.

Results

Recruitment of the Study Sample

Eligibility screening and enrollment were conducted between
fall 2017 and fall 2019. Screening occurred a median of 40 days
before enrollment, with an interquartile range of 22-66 days.
There were 1525 women who initially expressed an interest in
the study, but only 1216 agreed to formal screening. Among the
latter, 532 were not interested and 433 were deemed ineligible;
242 of the 433 (55.9%) were ineligible because of a PHQ-8 score
that was too low. Ultimately, 251 were enrolled and randomly
assigned. Of these 251, four were excluded from the baseline
sample (3 found medically ineligible after random assignment,
and 1 with unevaluable data), and 16 were excluded from this
analysis due to a screening PHQ-8 score of 3 or 4, leaving a final
sample of 231 for this analysis who had a screening PHQ-8 score
of 5 or greater.

Sample Characteristics by PHQ-9 Score Category

The mean PHQ-9 score at study enrollment was 8.0 (SD ¼ 4.8;
range ¼ 0-26). One-quarter (22.9%) of participants scored below
5 on the PHQ-9 (despite having a screening score >5), 45.9%
scored between 5 and 9, and 31.2% scored 10 or greater. Table 1
shows demographic and medical characteristics of the study
sample by PHQ-9 categories. Participants were 45.2 years (SD ¼
6.4) on average and were 2.6 years (SD ¼ 1.1) since diagnosis.
The sample was 81.2% White, 8.3% Black, 8.3% Asian, and 2.2%
other; 10.0% were Hispanic. The majority were married or in a
partnered relationship and well-educated with higher income
status. Sixty percent (n¼ 139) had children. Only age was statis-
tically significantly different among the 3 PHQ-9 groups (P ¼
.02), with those with a PHQ-9 score less than 5 being the oldest.
There were no statistically significant differences among the
groups for race, ethnicity, marital status, education, employ-
ment, household income, or having children.

There were no statistically significant differences in medical
variables among the 3 groups (Table 1), with the majority having
received mastectomy (56.3%), chemotherapy (61.9%), radiation
(65.4%), and current endocrine therapy (64%); 15.6% reported
past receipt of endocrine therapy and 14.7% reported current re-
ceipt of ovarian suppression therapy. A total of 25.7% received
HER2-directed therapy.

Depression, Anxiety, and Intrusive Thoughts

Table 2 shows the association of standardized self-report
assessments and depression-related interventions with the
PHQ-9 categories. We first consider the PHQ-9 categories and
the PHQ-2 scores, then history of depression, and current de-
pression treatments. Based on their PHQ-2 scores, 22.1% met
the criteria for risk of MDD, with statistically significant differ-
ences across the PHQ-9 groups (P < .001). Women with PHQ-9
scores 10 or greater were more likely to be classified at risk for
MDD based on the PHQ-2 (58.3%). Additionally, 55.2% of the en-
tire sample reported a past history of being depressed for 2
weeks or more, with statistically significant differences across
the PHQ-9 categories (P ¼ .004); those with PHQ-9 scores 10 or
greater were the most likely to report a previous depression
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Table 1. Demographic and medical characteristics by PHQ-9 category score

Characteristic

PHQ-9 category score

All women Pa<5 5-9 10þ

Total No. 53 (22.9) 106 (45.9) 72 (31.2) 231 (100)
Demographics

Site, No. (%)
Dana Farber 16 (30.2) 49 (46.2) 23 (31.9) 88 (38.1) .23
Johns Hopkins 13 (24.5) 20 (18.9) 16 (22.2) 49 (21.2)
UCLA 24 (45.3) 37 (34.9) 33 (45.8) 94 (40.7)

Current age, mean (SD) [range], y 47.4 (4.6) [34.9-55.4] 44.4 (6.6) [23.2-54.5] 44.8 (7.1) [26.5-54.2] 45.2 (6.4) [23.2-55.4] .02
Age at diagnosis, mean (SD), y 44.7 (4.2) 42.0 (6.2) 42.1 (7.0) 42.6 (6.2) .02
Years from diagnosis, mean (SD) 2.7 (1.2) 2.5 (1.1) 2.7 (1.1) 2.6 (1.1) .40
Race, No. (%)

White (includes Hispanic) 44 (83.0) 83 (79.1) 59 (83.1) 186 (81.2) .74b

Black, non-Hispanic 6 (11.3) 8 (7.6) 5 (7.0) 19 (8.3)
Asian 2 (3.8) 10 (9.5) 7 (9.9) 19 (8.3)
Other 1 (1.9) 4 (3.8) 0 (0.0) 5 (2.2)
Hispanic, No. (%) 7 (13.2) 12 (11.3) 4 (5.6) 23 (10.0) .30

Marital status, No. (%)
Married or living as married 35 (66.0) 71 (67.0) 42 (58.3) 148 (64.1) .47c

Divorced 4 (7.6) 18 (17.0) 14 (19.4) 36 (15.6)
Widowed 0 (0.0) 1 (0.9) 1 (1.4) 2 (0.9)
Single 14 (26.4) 16 (15.1) 15 (20.8) 45 (19.5)

Education, No. (%)
No college degree 11 (20.8) 21 (19.8) 11 (15.3) 43 (18.6) .88
College degree 24 (45.3) 45 (42.5) 31 (43.1) 100 (43.3)
Postgraduate degree 18 (34.0) 40 (37.7) 30 (41.7) 88 (38.1)

Employment status, No. (%)
Employed full-time 34 (64.2) 76 (71.7) 46 (63.9) 156 (67.5) .52
Employed part-time 9 (17.0) 11 (10.4) 14 (19.4) 34 (14.7)
Not employed 10 (18.9) 19 (17.9) 12 (16.7) 41 (17.8)

Annual household income (miss-
ing ¼ 17), No. (%)
<$60 K 11 (22.5) 17 (17.4) 17 (25.4) 45 (21.0) .46
$60K-$100K 10 (20.4) 20 (20.4) 18 (26.9) 48 (22.4)
>$100 K 28 (57.1) 61 (62.2) 32 (47.8) 121 (56.5)

Medical characteristics
BMI, mean (SD), kg/m2 27.4 (6.7) 26.1 (5.6) 27.8 (6.2) 26.9 (6.0) .16
Surgery, No. (%)

Lumpectomy 18 (34.0) 41 (38.7) 33 (45.3) 92 (39.8) .24
Mastectomy 35 (66.0) 59 (55.7) 36 (50.0) 130 (56.3)
No surgery 0 (0.0) 6 (5.7) 3 (4.2) 9 (3.9)

Had chemotherapy, No. (%) 30 (56.6) 70 (66.0) 43 (59.7) 143 (61.9) .46
Had radiation, No. (%) 31 (58.5) 70 (66.0) 50 (69.4) 151 (65.4) .44
Took trastuzumab (missing ¼ 5),
No. (%)

9 (17.0) 32 (30.8) 17 (24.6) 58 (25.7) .17

Endocrine therapy, No. (%)
Current 32 (60.4) 68 (64.2) 51 (70.8) 151 (64) .45
Past (missing ¼ 6) 6 (11.5) 17 (16.5) 12 (17.1) 35 (15.6) .66

Ovarian suppression,
Current, No. (%) 8 (15.1) 17 (16.0) 9 (12.5) 34 (14.7) .80

Menopausal status at diagnosis,
No. (%)

Premenopausal 34 (64.2) 78 (74.3) 57 (80.3) 169 (73.8) .13d

Perimenopausal 7 (13.2) 7 (6.7) 9 (12.7) 23 (10.0)
Postmenopausal 4 (7.6) 1 (1.0) 1 (1.4) 6 (2.6)
Unknown 8 (15.1) 19 (18.1) 4 (5.6) 31 (13.5)

aTwo-sided P values less than .05 were considered statistically significant; analyses used analysis of variance for continuous variables and v2 tests for categorical varia-

bles. BMI ¼ body mass index; PHQ-2¼Patient Health Questionnaire 2 item; PHQ-9¼Patient Health Questionnaire 9 item; UCLA ¼ University of California Los Angeles.
bWhite vs non-White.
cMarried vs unmarried.
dPremenopausal vs other.
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history (69.4%). However, only 24.4% of the full samples were
currently taking medication for depression, with no difference
across the PHQ-9 groups. Only 17.9% reported current receipt of
psychotherapy or counseling, with no statistically significant
differences in relationship to PHQ-9 scores.

Another indicator of more severe depressive symptoms is
suicidal ideation, assessed by the ninth item of the PHQ-9,
which asks about “thoughts that you would be better off dead or
of hurting yourself in some way.” Of the total sample, 9.5%
(n¼ 22) endorsed this item, with the highest rates (23.7%) seen
among those with a PHQ-9 score 10 or greater. Affirmative
responses to this item were monitored and addressed as a
safety procedure in the study conduct.

Anxiety, measured with the GAD-7, was prevalent in these
YBCS and was strongly associated with increasing scores on the
PHQ-9 (P < .001); indeed, 51.4% of women with a PHQ-9 score 10
or greater met the criteria for clinically significant anxiety
symptoms. As with antidepressant medications, few women
were currently taking medication for anxiety. Intrusive
thoughts about cancer, measured by the IES, were frequent,
with higher severity statistically significantly associated with
higher PHQ-9 scores (P < .001).

Health-Related Quality of Life and Behavioral Symptoms

Table 3 provides data on quality of life, behavioral symptoms,
and other problems by PHQ-9 category. The overall SF-12
Physical Component Scale (PCS) score was at the population
norm (30) for those with PHQ-9 scores less than 10 but was
about 0.5 SD lower in those with a score of 10 or greater (P ¼
.003). Consistent with expectations, the mean SF-12 Mental
Component Scale (MCS) score was statistically significantly
lower in those with higher PHQ-9 scores (P < .001), and remark-
ably, those with a PHQ-9 score 10 or greater had a SF-12
MCSscore of 31.5, which is nearly 2 SD below the population
normative score of 50, indicating serious impairment in mental
health functioning. Using standard measures for fatigue and in-
somnia, 97.2% of those with PHQ-9 scores 10 or greater met the
criteria for clinically significant fatigue (FSI � 3), and 58.4% met
the criteria for clinically moderate or severe insomnia (ISI � 15).

Greater severity of depressive symptoms was associated
with statistically significantly more severe breast cancer treat-
ment–related symptoms (eg, musculoskeletal pain, cognitive
difficulties, weight concerns, and arm problems) shown in
Table 3. Employment rates were similar across the groups, with

Table 2. Assessment of depression, anxiety, intrusive thoughts, and treatments

Assessment instrument or
questionnaire

PHQ-9 category score

All women (n¼ 231) Pa

<5 5-9 10þ
(n¼ 53) (n¼ 106) (n¼ 72)

PHQ-9: possible range 0-27, mean (SD) 2.7 (1.2) 6.8 (1.3) 13.6 (4.1) 8.0 (4.8) <.001
PHQ-2: possible range 0-6, mean (SD) 0.4 (0.6) 1.3 (1.0) 3.0 (1.5) 1.6 (1.5) <.001

Binary PHQ-2, No. (%)
0-2 (not depressed) 53 (100.0) 97 (91.5) 30 (41.7) 180 (77.9) <.001
3-6 (depressed) 0 (0.0) 9 (8.5) 42 (58.3) 51 (22.1)

PHQ-9 Item 9: No. (%)
0. Not at all 53 (100.0) 101 (95.3) 55 (76.4) 209 (90.5) <.001b

1. Several days 0 (0.0) 4 (3.8) 12 (16.7) 16 (6.9)
2. More than half the days 0 (0.0) 1 (0.9) 4 (5.6) 5 (2.2)
3. Nearly every day 0 (0.0) 0 (0.0) 1 (1.4) 1 (0.4)

History of depression: ever been de-
pressed for 2 wk or more? No. (%)

21 (39.6) 56 (53.3) 50 (69.4) 127 (55.2) .004

Currently taking depression medica-
tion, No. (%)

12 (22.6) 20 (19.1) 24 (33.3) 56 (24.4) .09

Individual psychotherapy/counseling
for cancer-related problems or con-
cerns, No. (%)
Currently 6 (11.3) 19 (18.1) 16 (22.5) 41 (17.9) .27c

In the past 9 (17.0) 21 (20.0) 19 (26.8) 49 (21.4)
Never 38 (71.7) 65 (61.9) 36 (50.7) 139 (60.7)

GAD-7, possible range 0-21, mean (SD) 5.2 (4.2) 6.9 (3.7) 10.2 (5.1) 7.5 (4.7) <.001
Categorical GAD-7, No. (%)
No anxiety (0-4) 27 (50.9) 22 (20.8) 10 (13.9) 59 (25.5) <.001
Mild anxiety (5-9) 20 (37.7) 62 (58.5) 25 (34.7) 107 (46.3)
Moderate anxiety (10-14) 4 (7.6) 18 (17.0) 22 (30.6) 44 (19.1)
Severe anxiety (15-21) 2 (3.8) 4 (3.8) 15 (20.8) 21 (9.1)

Currently taking anxiety medication,
No. (%)

15 (28.3) 28 (26.4) 22 (30.6) 65 (28.1) .83

IES Intrusions subscale—possible
range 0-35, mean (SD)

8.5 (5.7) 13.3 (8.6) 16.4 (9.7) 13.1 (8.9) <.001

aTwo-sided P values less than .05 were considered statistically significant; analyses used analysis of variance for continuous variables and v2 tests for categorical varia-

bles. GAD-7¼Generalized Anxiety Disorder 7-Item Scale, higher score indicates greater anxiety; IES ¼ Impact of Events Scale, higher score indicates greater intrusive

thoughts; PHQ-2¼Patient Health Questionnaire 2 item, higher score indicates greater depressive symptoms; PHQ-9¼Patient Health Questionnaire 9 item, higher score

indicates greater depressive symptoms.
bP for 0 vs 1, 2, 3.
cP for currently vs not.
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81% employed; however, women with higher PHQ-9 scores
reported statistically significantly greater impact of their health
on work productivity (P < .001) and how much their health prob-
lems affected their ability to do regular activities other than
work (P < .001) (data not shown).

Other Behaviors

There were no differences across the 3 groups in smoking or al-
cohol use, with only 5% self-reporting being current smokers
and a mean self-report consumption of alcohol in the past week
of 2.2 (SD ¼ 2.8) drinks of any kind of alcoholic beverage.
Participants were queried about current use of integrative medi-
cine practices (meditation, yoga, Tai Chi, or Qigong) or participa-
tion in a cancer support group. No statistically significant
differences in the use of these services in relationship to the se-
verity of depressive symptoms were noted (data not shown).

Discussion

The PHQ-9 (or shorter versions) is widely used in primary care
practice for clinical depression screening (5,6,25); however, its
use in clinical oncology populations has been limited (11–14).
Most oncology studies have focused on the diagnostic accuracy
of the PHQ-9 in screening for MDD rather than characterizing a
population of cancer patients who have PHQ-9–identified de-
pressive symptoms (11,12). In this selected sample of patients

participating in a behavioral intervention trial, depressive
symptom severity was not associated with any demographic
characteristics (eg, education, marital status) or cancer treat-
ments (eg, chemotherapy, type of surgery) received in the past
or that were ongoing, such as endocrine therapy. This has been
previously reported in breast cancer patients (34,35), suggesting
that standardly available demographic and medical characteris-
tics should not be used to select who should be screened for
depression.

The current sample was prescreened for presence of at least
mild depressive symptoms, and almost one-quarter (22%) met
the criterion for risk of MDD, as indicated by endorsement of de-
pressed mood and/or anhedonia in the past 2 weeks. For those
with PHQ-9 scores 10 or greater, the MDD rate was 58%. Lack of
treatment for current depressive symptoms in this patient sam-
ple is concerning, with low reported use of medications or
counseling among those with high levels of distress, although
patients may have been offered and declined mental health
referrals or medication prescriptions. Nevertheless, these are
noteworthy observations considering that the majority of YBCS
were recruited from 3 urban NCI-funded comprehensive cancer
centers with access to enriched institutional psychosocial
resources.

An alarming finding was the high suicidal ideation rate
among the PTW participants—10% overall, with a proportion-
ately greater rate in those with PHQ-9 scores 10 or greater (24%),
and no endorsement among those with scores less than 5. This

Table 3. Quality of life, symptoms, and behavioral problems

Questionnaire

PHQ-9 category score

All women (n¼ 231) Pa

<5 5-9 10þ
(n¼ 53) (n¼ 106) (n¼ 72)

SF-12 version 1: mean (SD)
PCS 51.6 (7.9) 51.0 (8.6) 46.3 (11.9) 49.6 (9.9) .003
MCS 47.0 (8.6) 41.6 (8.3) 31.5 (9.3) 39.6 (10.5) <.001

FSI severity, possible range 0-10, mean (SD) 3.3 (1.5) 4.5 (1.4) 5.6 (1.5) 4.6 (1.6) <.001
Binary FSI severity, No. (%)
<3 (not fatigued) 21 (39.6) 13 (12.3) 2 (2.8) 36 (15.6) <.001
3 or more (fatigued) 32 (60.4) 93 (87.7) 70 (97.2) 195 (84.4)

ISI, possible range 0-28, mean (SD) 8.4 (4.5) 12.1 (5.6) 15.0 (6.9) 12.1 (6.3) <.001
Categorical ISI, No. (%)
No clinically significant insomnia (0-7) 24 (45.3) 25 (23.6) 12 (16.7) 61 (26.4) <.001
Subthreshold insomnia (8-14) 24 (45.3) 46 (43.4) 18 (25.0) 88 (38.1)
Clinical insomnia, moderate severity (15-21) 4 (7.6) 30 (28.3) 31 (43.1) 65 (28.1)
Clinical insomnia, severe (22-28) 1 (1.9) 5 (4.7) 11 (15.3) 17 (7.4)

BCPT Symptom Scales, possible range 0-4,
mean (SD)
Hot flashes 1.2 (1.2) 1.4 (1.2) 1.8 (1.5) 1.5 (1.3) .03
Nausea 0.1 (0.2) 0.2 (0.4) 0.3 (0.5) 0.2 (0.4) .02
Bladder control 0.2 (0.3) 0.5 (0.8) 0.8 (1.2) 0.5 (0.9) .006
Vaginal problems 0.6 (1.0) 0.9 (1.2) 1.1 (1.3) 0.9 (1.2) .12
Musculoskeletal pain 1.2 (1.0) 1.4 (1.1) 2.0 (1.2) 1.6 (1.1) <.001
Cognitive problems 1.0 (0.8) 1.6 (0.9) 2.6 (1.1) 1.8 (1.1) <.001
Weight problems 1.1 (1.0) 1.9 (1.2) 2.4 (1.4) 1.9 (1.3) <.001
Arm problems 0.6 (0.9) 0.6 (0.8) 1.0 (1.2) 0.7 (1.0) .01

aTwo-sided Ps less than .05 were considered statistically significant; analyses used analysis of variance for continuous variables and chi-square tests for categorical

variables. BCPT ¼ Breast Cancer Prevention Trial, higher score indicates greater severity of symptom; FSI ¼ Fatigue Severity Inventory, higher score indicates more fa-

tigue; ISI ¼ Insomnia Severity Index, higher score indicates greater insomnia; MCS ¼ mental component scale; PCS ¼ physical component scale; SF-12¼Short Form

Health Survey 12 item, higher is better.
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high prevalence of suicidal thoughts required active assessment
of suicidal intent as part of the research protocol and would
also be required if the PHQ-9 is used as a screening tool in clini-
cal practice. Suicide is strongly associated with uncontrolled de-
pressive symptoms (36), and the literature has identified YBCS
as a high-risk group for suicide (37,38). Increased anxiety was
also prevalent among this patient sample and statistically sig-
nificantly associated with increasing PHQ-9 scores. As with de-
pression, medication for anxiety was only reported in
approximately one-quarter of the patients and was not related
to the severity of symptoms. Finally, those with a PHQ-9 score
10 or greater also suffered from greater intrusive thoughts,
which has been linked to posttraumatic stress disorder (39).

Independent of depression, fatigue, anxiety, and insomnia
are burdensome for these YBCS, and there are many successful
management options for control of these symptoms. YBCS with
even mild levels of depressive symptoms (PHQ-9 scores of 5-9)
had substantial fatigue and insomnia, which if left unaddressed
could exacerbate depressive symptoms. PHQ-9 screening identi-
fies several important targets for behavioral or pharmacological
intervention, independent of its value in screening for MDD,
and can be seen as providing “added value” when used as a tool
for clinical depression screening. Among the women who were
working, those with higher PHQ-9 scores reported statistically
significantly greater impact of their health on work productivity
and that their health problems affected their ability to do regu-
lar daily activities other than work, which is supported by the
statistically significant association of fatigue, insomnia, and
anxiety with greater levels of depressive symptoms.

An important limitation is the selected nature of this patient
sample, who were participants in a research study and were ini-
tially screened for depressive symptoms during study recruit-
ment. Of note, initial depression screening occurred a median
of 40 days before enrollment, and by the time the PHQ-9 was
completed, 23% no longer reported elevated depressive symp-
toms (>5). Study participants had to be willing to enter a ran-
domized trial to receive a “wellness intervention,” accepting
assignment to attend an in-person, group program over a 6-
week period and to come to one of the sites for the baseline visit
before random assignment (40). All of these factors likely in-
creased the selectivity of the sample. However, we did not sug-
gest to potential participants that this was a therapeutic
intervention program, such as a support group, and the inter-
ventions offered followed a curriculum that focused on either
mindfulness training or education about breast cancer
survivorship.

Depression is responsible for decreased quality of life, re-
duced productivity, and mortality and substantial disability,
and globally is a major challenge at the population level (41,42).
Depression is much more prevalent in younger adults aged
younger than 50 years, with 7%-9% reporting a history of MDD
(43) and adult women overall having a past-year MDD preva-
lence of 8.7% compared with 5.3% in men (44). Depressed indi-
viduals often clinically report somatic symptoms rather than
symptoms of sadness or altered mood, making screening for de-
pression an opportunity to identify those in need of further
evaluation and intervention. As cancer patients move beyond
the acute phase of treatment, less attention is paid to their psy-
chosocial needs (45), yet often this is a time of greater distress
for patients because they must learn to live with the aftereffects
of treatment and the “new normal.” A recent prospective study
of early-stage breast cancer patients followed out to 3 years
postdiagnosis confirmed worsening symptoms (depression,
anxiety, fatigue) over time, especially in premenopausal women

(46). Given these findings and our data, screening for depression
in YBCS should continue at regular intervals during the post-
treatment survivorship period.

Recommendations of the Institute of Medicine (47), the
American Society of Clinical Oncology (1), the Commission on
Cancer (3), and Center for Medicare and Medicaid Services
Oncology Care Model (48) all include screening for depression as
a quality metric in cancer patients and survivors. Depression is
often treatable with pharmacologic and nonpharmacologic
interventions, and screening for depression is designed to help
reduce suffering and improve well-being among those living be-
yond cancer (49). Adverse mental health outcomes, such as anx-
iety, depression, and suicide, are increased in YBCS compared
with women without a cancer history, emphasizing the need
for screening, prevention, and management strategies (50). In
this research study, we identified a particularly vulnerable
group of YBCS merely by screening for study eligibility using a
standardized depression screening tool to detect those with at
least a mild level of depressive symptoms. In a comprehensive
review of depressive spectrum disorders in cancer, Caruso et al.
(51) note “survivorship is not exempt from mood disorders and

given the large number of patients in the survivorship phase
the overall burden of depression should also be considered in
this phase. This highlights the need to avoid abandoning long
survivors even if in remission as many will still suffer from de-
pressive spectrum disorders.”

Funding

This research was supported by NCI R01 CA200977 and NCI
P30 CA016042 as well as by NIH National Center for
Advancing Translational Science (NCATS) UCLA CTSI Grant
Number UL1TR001881. Additional support was provided by
the Breast Cancer Research Foundation (BCRF).

Notes

Role of the funders: The funding sources played no role in the
design, execution of the research, writing of the manuscript, or
decision to submit the manuscript for publication.

Acknowledgements: The authors thank the Pathways to
Wellness Study participants, as well as the research staff at all
of our institutions who facilitated the recruitment and enroll-
ment of patients into the study.

Disclosures: PAG is a member of the BCRF Scientific Advisory
Board, a funder of the study. The other authors have no
disclosures.

Author contributions: Conceptualization and design-PAG, JEB,
CMC. Data acquisition: PAG. JEB, AHP, ACW, EDT. Data analysis
and interpretation: PAG, JEB, LP, CMC. Manuscript drafting and
editing: PAG, JEB, LP, CMC. Manuscript review, editing and final
approval: PAG, JEB, AHP, ACW, EDT, HJ, MRI, LP, CMC.

Data Availability

The data underlying this article will be shared on reasonable re-
quest to the corresponding author.

P. A. Ganz et al. | 7 of 8



References
1. Andersen BL, DeRubeis RJ, Berman BS, et al. Screening, assessment, and care

of anxiety and depressive symptoms in adults with cancer: an American
Society of Clinical Oncology Guideline Adaptation. J Clin Oncol. 2014;32(15):
1605–1619.

2. Runowicz CD, Leach CR, Henry NL, et al. American Cancer Society/American
Society of Clinical Oncology Breast Cancer Survivorship Care Guideline. J Clin
Oncol. 2016;34(6):611–635.

3. Ehlers SL, Davis K, Bluethmann SM, et al. Screening for psychosocial distress
among patients with cancer: implications for clinical practice, healthcare
policy, and dissemination to enhance cancer survivorship. Transl Behav Med.
2019;9(2):282–291.

4. Siu AL, Bibbins-Domingo K, Grossman DC, the USPSTF, et al. Screening for
depression in adults: US Preventive Services Task Force Recommendation
Statement. JAMA. 2016;315(4):380–387.

5. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression
severity measure. J Gen Intern Med. 2001;16(9):606–613.

6. Spitzer RL, Kroenke K, Williams JB. Validation and utility of a self-report ver-
sion of PRIME-MD: the PHQ Primary Care Study. Primary care evaluation of
mental disorders. Patient health questionnaire. JAMA. 1999;282(18):
1737–1744.

7. Arroll B, Goodyear-Smith F, Crengle S, et al. Validation of PHQ-2 and PHQ-9 to
screen for major depression in the primary care population. Ann Fam Med.
2010;8(4):348–353.

8. Kroenke K, Spitzer RL. The PHQ-9: a new depression and diagnostic severity
measure. Psychiatr Ann. 2002;32(9):509–521.

9. Jacobsen PB. Screening for psychological distress in cancer patients: chal-
lenges and opportunities. J Clin Oncol. 2007;25(29):4526–4527.

10. Jacobsen PB, Lee J-H, Fulp W, et al. Florida initiative for quality cancer care:
changes in psychosocial quality of care indicators over a 3-year interval. J
Oncol Pract. 2015;11(1):103–109.

11. Thekkumpurath P, Walker J, Butcher I, et al. Screening for major depression
in cancer outpatients. Cancer. 2011;117(1):218–227.

12. Hartung TJ, Friedrich M, Johansen C, et al. The Hospital Anxiety and
Depression Scale (HADS) and the 9-item Patient Health Questionnaire (PHQ-
9) as screening instruments for depression in patients with cancer. Cancer.
2017;123(21):4236–4243.

13. Wagner LI, Pugh SL, Small W Jr, et al. Screening for depression in cancer
patients receiving radiotherapy: feasibility and identification of effective
tools in the NRG Oncology RTOG 0841 trial. Cancer. 2017;123(3):485–493.

14. Hinz A, Mehnert A, Kocalevent R-D, et al. Assessment of depression severity
with the PHQ-9 in cancer patients and in the general population. BMC
Psychiatry. 2016;16(1):22.

15. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer J Clin. 2020;
70(1):7–30.

16. DeSantis CE, Ma J, Gaudet MM, et al. Breast cancer statistics, 2019. CA A
Cancer J Clin. 2019;69(6):438–451.

17. Howard-Anderson J, Ganz PA, Bower JE, Stanton AL. Quality of life, fertility
concerns, and behavioral health outcomes in younger breast cancer survi-
vors: a systematic review. J Natl Cancer Inst. 2012;104(5):386–405.

18. Kroenke CH, Rosner B, Chen WY, Kawachi I, Colditz GA, Holmes MD.
Functional impact of breast cancer by age at diagnosis. J Clin Oncol. 2004;
22(10):1849–1856.

19. Vinokur AD, Threatt BA, Vinokur-Kaplan D, Satariano WA. The process of re-
covery from breast cancer for younger and older patients. Changes during
the first year. Cancer. 1990;65(5):1242–1254.

20. Ganz PA, Greendale GA, Petersen L, Kahn B, Bower JE. Breast cancer in youn-
ger women: reproductive and late health effects of treatment. J Clin Oncol.
2003;21(22):4184–4193.

21. Crandall C, Petersen L, Ganz PA, Greendale GA. Bone mineral density and ad-
juvant therapy in breast cancer survivors. Breast Cancer Res Treat. 2004;88(3):
257–261.

22. Ganz PA, Land SR, Geyer CE Jr, et al. Menstrual history and quality-of-life out-
comes in women with node-positive breast cancer treated with adjuvant
therapy on the NSABP B-30 trial. J Clin Oncol. 2011;29(9):1110–1116.

23. Ganz PA, Rowland JH, Desmond K, Meyerowitz BE, Wyatt GE. Life after breast
cancer: understanding women’s health-related quality of life and sexual
functioning. J Clin Oncol. 1998;16(2):501–514.

24. Targeting depressive symptoms in younger breast cancer survivors: a RCT of
mindfulness meditation and survivor education. Paper presented at San
Antonio Breast Cancer Symposium. San Antonio, TX ; 2020. Abstract GS-10.

25. Kroenke K, Strine TW, Spitzer RL, Williams JB, Berry JT, Mokdad AH. The
PHQ-8 as a measure of current depression in the general population. J Affect
Disord. 2009;114(1-3):163–173.

26. Kroenke K, Spitzer RL, Janet BWW. The Patient Health Questionnaire-2: valid-
ity of a two-item depression screener. Med Care. 2003;41(11):1284–1292.

27. Hann DM, Denniston MM, Baker F. Measurement of fatigue in cancer
patients: further validation of the fatigue symptom inventory. Qual Life Res.
2000;9(7):847–854.

28. Savard M-H, Savard J, Simard S, Ivers H. Empirical validation of the Insomnia
Severity Index in cancer patients. Psycho-oncology. 2005;14(6):429–441.

29. Stanton AL, Bernaards CA, Ganz PA. The BCPT symptom scales: a measure of
physical symptoms for women diagnosed with or at risk for breast cancer. J
Natl Cancer Inst. 2005;97(6):448–456.

30. Ware J Jr, Kosinski M, Keller SD. A 12-Item short-form health survey: con-
struction of scales and preliminary tests of reliability and validity. Med Care.
1996;34(3):220–233.

31. Reilly MC, Zbrozek AS, Dukes EM. The validity and reproducibility of a work
productivity and activity impairment instrument. Pharmacoeconomics. 1993;
4(5):353–365.

32. Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing gen-
eralized anxiety disorder: the GAD-7. Arch Intern Med. 2006;166(10):1092–1097.

33. Sundin EC, Horowitz MJ. Impact of event scale: psychometric properties. Br J
Psychiatry. 2002;180(3):205–209.

34. Scheier MF, Helgeson VS. Really, disease doesn’t matter? A commentary on
correlates of depressive symptoms in women treated for early-stage breast
cancer. J Clin Oncol. 2006;24(16):2407–2408.

35. Bardwell WA, Natarajan L, Dimsdale JE, et al. Objective cancer-related varia-
bles are not associated with depressive symptoms in women treated for
early-stage breast cancer. J Clin Oncol. 2006;24(16):2420–2427.

36. Hawton K, Casa~nas I, Comabella C, Haw C, Saunders K. Risk factors for sui-
cide in individuals with depression: a systematic review. J Affect Disord. 2013;
147(1-3):17–28.

37. Schairer C, Brown LM, Chen BE, et al. Suicide after breast cancer: an interna-
tional population-based study of 723 810 women. J Natl Cancer Inst. 2006;
98(19):1416–1419.

38. Gaitanidis A, Alevizakos M, Pitiakoudis M, Wiggins D. Trends in incidence
and associated risk factors of suicide mortality among breast cancer patients.
Psycho-oncology. 2018;27(5):1450–1456.

39. Cordova MJ, Andrykowski MA, Kenady DE, McGrath PC, Sloan DA, Redd WH.
Frequency and correlates of posttraumatic-stress-disorder-like symptoms
after treatment for breast cancer. J Consult Clin Psychol. 1995;63(6):981–986.

40. Ganz PB, Partridge AH, Wolff AC, Thorner ED, Joffe H, Irwin MR, Petersen L,
Crespi CM. Targeting depressive symptoms in younger breast cancer survi-
vors: a RCT of mindfulness meditation and survivor education. Paper pre-
sented at virtual meeting; San Antonio Breast Cancer Symposium; 2020; San
Antonio, TX. Abstract GS2-10.

41. James SL, Abate D, Abate KH, et al. Global, regional, and national incidence,
prevalence, and years lived with disability for 354 diseases and injuries for
195 countries and territories, 1990-2017: a systematic analysis for the Global
Burden of Disease Study 2017. Lancet. 2018;392(10159):1789–1858.

42. Herrman H, Kieling C, McGorry P, Horton R, Sargent J, Patel V. Reducing the
global burden of depression: a Lancet–World Psychiatric Association
Commission. Lancet. 2019;393(10189):e42–e43.

43. Twenge JM, Cooper AB, Joiner TE, Duffy ME, Binau SG. Age, period, and cohort
trends in mood disorder indicators and suicide-related outcomes in a nation-
ally representative dataset, 2005-2017. J Abnorm Psychol. 2019;128(3):185–199.

44. NIMH/NIH. NIMH Mental Health Statistics. https://www.nimh.nih.gov/
health/statistics/major-depression.shtml#part_155029. Accessed October 23,
2020.

45. Smith TG, Troeschel AN, Castro KM, et al. Perceptions of patients with breast
and colon cancer of the management of cancer-related pain, fatigue, and
emotional distress in community oncology. J Clin Oncol. 2019;37(19):
1666–1676.

46. Marschner N, Trarbach T, Rauh J, et al.; The TMK-Group (Tumour Registry
Breast Cancer). Quality of life in pre- and postmenopausal patients with early
breast cancer: a comprehensive analysis from the prospective MaLife Project.
Breast Cancer Res Treat. 2019;175(3):701–712.

47. Levit L, Balogh E, Nass S, Ganz PA. Delivering High-Quality Cancer Care: Charting
a New Course for a System in Crisis. Washington, DC: The National Academies
Press; 2013.

48. Kline RM, Bazell C, Smith E, Schumacher H, Rajkumar R, Conway PH. Centers
for Medicare and Medicaid services: using an episode-based payment model
to improve oncology care. J Oncol Pract. 2015;11(2):114–116.

49. McFarland DC, Shen MJ, Harris K, et al. ReCAP: would women with breast
cancer prefer to receive an antidepressant for anxiety or depression from
their oncologist? J Oncol Pract. 2016;12(2):172–174.

50. Carreira H, Williams R, Müller M, Harewood R, Stanway S, Bhaskaran K.
Associations between breast cancer survivorship and adverse mental health
outcomes: a systematic review. J Natl Cancer Inst. 2018;110(12):1311–1327.

51. Caruso R, Nanni MG, Riba M, et al. Depressive spectrum disorders in cancer:
prevalence, risk factors and screening for depression: a critical review. Acta
Oncol. 2017;56(2):146–155.

8 of 8 | JNCI Cancer Spectrum, 2021, Vol. 5, No. 3

https://www.nimh.nih.gov/health/statistics/major-depression.shtml#part_155029
https://www.nimh.nih.gov/health/statistics/major-depression.shtml#part_155029



