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Abstract

Background: Nearly 40% of breast cancer survivors have insomnia, yet, information how this condition affects
their quality of life is lacking. We examined the association between insomnia and depressive symptoms and
fatigue in breast cancer survivors.

Methods: Participants were recruited from a community health plan. We conducted a cross-sectional analysis to
examine the association between current insomnia (using Insomnia Severity Index [ISI]) and current depres-
sive symptoms (using Inventory of Depressive Symptomology [IDS]) and fatigue (using Fatigue Symptom
Inventory [FSI]) in 315 breast cancer survivors who did not have major depressive disorder. We calculated odds
ratios (ORs) and 95% confidence intervals (CIs) using multivariable logistic regression.

Results: The cohort included 30% minority women whose median time since breast cancer diagnosis was 6
years. Survivors with current insomnia symptoms (ISI >8) had a sixfold greater odds of current depressive
symptoms (IDS >14, OR=5.98, 95% CI: 3.04—-11.76), after adjusting for lifetime insomnia history (OR=2.01,
95% CI: 1.03-3.94) and perceived stress (OR=6.37, 95% CI: 2.48-16.32). Insomnia symptoms were markedly
associated with moderate fatigue (FSI >3, OR=5.02, 95% CI: 2.66-9.44). Ever use of antidepressants or sleep
medications post-breast cancer diagnosis was not associated with lower odds of current depressive symptoms or
feeling fatigued in those with insomnia symptoms.

Conclusion: Current insomnia symptoms were strongly correlated with current depressive symptoms and
fatigue. Survivorship care plans should consider incorporating insomnia screening to that may potentially
enhance quality of life domains.

Keywords: breast cancer, depressive symptoms, depression, fatigue, insomnia, quality of life

decreased work productivity.’*?' Studies also suggest a link
between cancer mortality and depression.”>** Breast cancer
survivors are more likely to have physical symptoms (fatigue,
lymphedema, and weight gain) than other cancer survivors
possibly due to treatment side effects.***

Sparse population-based data exist about the contribution
of insomnia symptoms to occurrence of depressive symptoms

Introduction

FOR MANY OF THE 3.8 million female breast cancer sur-
vivors living in the United States in 2019, improved
survival is complicated by long-term psychosocial effects
including sleep problems, depressive symptoms, and fa-
tigue."”'® The prevalence of insomnia symptoms is nearly

40% in cancer survivors versus 10%—15% in the general
population.'® Likewise, depressive symptoms and chronic
fatigue in breast cancer survivors are nearly three to five
times greater than in the community.*'"'"'® Recent studies
suggest that insomnia, fatigue, and depressive symptoms
affect relationship distress, increased cancer-related pain, and

in breast cancer survivors, and whether these conditions are
modified by history of depression or lifetime insomnia his-
13-15 or other patient and clinical factors. Hence, it is
unknown if insomnia symptoms, psychosocial history,
physical health status, race/ethnicity, prior cancer treatments,
or if a combination of these factors are related to depressive
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symptoms in breast cancer survivors who are not currently
comorbid for a major depression. Breast cancer survivors also
suffer from persistent fatigue.'®'® Breast cancer status or its
treatments can affect physical functioning long after comple-
tion of primary cancer treatments. Thus, our aim was to ex-
amine the correlation of insomnia symptoms (independent
variable) with occurrence of depressive symptoms and fatigue
(main outcomes)zh23 in breast cancer survivors, accounting for
covariates such as demographics,26 tumor characteristics,27
cancer trea1tmf:nts,26_3 2 comorbidities at cancer diagnosis,3 3
physical activity,?® psychosocial history,**® and use of an-
tidepressants or sleep medications. We evaluated these specific
covariates because they have been linked with both depressive
symptoms and fatigue in cancer survivors in prior studies.?’°
This knowledge can inform clinical management of long-term
breast cancer survivors to improve quality of life.

Methods
Study design and setting

We conducted a cross-sectional analysis nested within a
prospective cohort study. In the parent cohort study, we en-
rolled female breast cancer patients from Kaiser Permanente
Southern California (KPSC), an integrated health care delivery
system that comprised 15 hospitals and 4.7 million members.
The follow-up visits of the parent prospective cohort study
after the baseline interview occurred at 8-month intervals up to
32 months. The parent study’s aim was to assess the role of
inflammatory serum biomarkers and insomnia on the risk of
developing new depression episodes. Cross-sectional results
from the baseline interview are presented here. The study was
approved by Internal Review Boards (IRBs) of KPSC and
University of California, Los Angeles (UCLA); we obtained
written informed consent from all women.

Participants and data sources

Inclusion criteria. We identified participants from the
KPSC-SEER (Surveillance Endpoints and End Results)-
affiliated cancer registry. Women were included if they were
between 55 and 85 years of age at breast cancer diagnosis,
postmenopausal, had early stage (AJCC TNM Stages 0-1I)
breast cancer diagnosed between January 1996 and Decem-
ber 2012, at least 2 years postcancer treatment, with no cancer
recurrence, and lived in Los Angeles county (Fig. 1,
N=3222). Inclusion of postmenopausal women only was
important to reduce variability in sleep measures that occur as
a side effect of hormonal differences among pre-, peri-, and
postmenopausal women.

Exclusion criteria. Given the parent study’s aims, we
excluded women who had conditions that indicated chronic
inflammation (lymphedema, recent myocardial infarction,
rheumatoid arthritis, body mass index [BMI] >35 kg/mz, di-
abetes, or on immunosuppressive therapy) or had sleep apnea
or unremitted depression in the last 3 months before the
baseline interview. Women were screened for eligibility in
two stages: prescreening based on patients’ electronic med-
ical record (EMR) review and via phone-screening for con-
ditions that were not captured in the EMR. A spreadsheet of
all the exclusion factors was designed for the EMR review
and phone-screening. For the EMR review, research associ-
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ates reviewed the problem list of each participant to deter-
mine the presence or absence of the aforementioned
exclusion conditions. Thus, we prescreened women via EMR
and specifically excluded the following women (N=1035):
(1) not a current KPSC member in past 12 months; (2) non-
English speaking; (3) current antipsychotic prescription in last
3 months; (4) current corticosteroids or other immunosup-
pressive therapy last 3 months; (5) diagnosed with lymphe-
dema (swelling that increases nocturnal pain), recent (<1 year)
myocardial infarction, rheumatoid arthritis, BMI >35 kg/mz,
or diabetes since breast cancer diagnosis; or (6) not ambula-
tory. This left 2187 total women eligible for phone screening
for additional exclusion factors. Women were asked if they
received a diagnosis of the following exclusion conditions
from a health care provider in the last 3 months: sleep apnea,
any psychiatric disorder, or current major depression.

We then obtained assent from the participants’ primary
care providers via electronic mail to ensure that their patients
did not recently die; all providers assented. We then sent
invitation letters to potential participants, along with re-
sponse cards to accept or decline. Of these 2187 eligible
women, n= 1072 refused (49.0%), n=635 (29.0%) could not
be contacted by phone, and n=109 (4.9%) were deemed
ineligible based on the phone-screening of the additional
aforementioned exclusion factors. Thus, total of 371 women
completed the phone screening (response fraction=371/
[2187-635—-109]=25.7%) and met the eligibility criteria
for participation; of these, 56 refused, leaving 315 (315/
371=84.9%) eligible women who enrolled in the study. The
baseline interviews were conducted between August 2013
and March 2015.

Main outcomes

Data elements were captured from three sources: (1) in-
person interviews administered by trained masters’ level re-
search associates in a private office at the UCLA medical
center (research associates were supervised by the study
clinician (M.R.L.), and they ascertained demographics, vaso-
motor symptoms, lifetime depression history based on the
Structured Clinical Interview for DSM-1V (SCID-1V)), lifetime
insomnia history based on the Structured Interview for Sleep
Disorders (SIS-D). (2) A questionnaire booklet given to
participants that was completed on the same interview day
included the Inventory of Depressive Symptomatology, Self-
Report (IDS-SR); Fatigue Symptom Inventory (FSI); Insomnia
Severity Index (ISI); Perceived Stress Scale (PSS); Risky Fa-
milies Questionnaire (RFQ); and Godin Leisure Physical Ac-
tivity Scale (GLPAS). (3) EMR (clinical and cancer treatment
variables were extracted by the biostatistician).

The appointment for interviewer-led and self-reported
booklet questionnaire took 1 hour combined; all data were
entered into an Access database by the research associates.
To assess psychosocial outcomes, we used validated ques-
tionnaires described below.

Depressive symptoms. The IDS-SR ascertained symp-
toms in the last 7 days (Cronbach’s o«=0.88). The 30-item
validated IDS-SR was based on DSM-IV criteria for major
depressive disorder and scored according to published pro-
tocol.’”*® Higher scores indicated greater severity of de-
pressive symptoms; this variable was dichotomized to none



1606

HAQUE ET AL.

or antipsychotics
(N=2,187)

KPSC women 55-85 years of age diagnosed with early stage breast cancer
(TNM 0-11) 1996-2012; at least 2-year post treatment; no evidence of
recurrence; currently enrolled in health; English speaking; no diagnosis of
lymphedema, recent myocardial infarction, rheumatoid arthritis, BMI1>35
kg/m?, or diabetes; no_current prescription for immunosuppressive therapy

Women who completed
phone screen
(N=371)

Eligible women enrolled in
study
(N=315)

FIG. 1.

(<14) and some (mild, moderate, and severe, =14). In the
analysis, we examined IDS-SR scores after removing re-
sponses items on sleep.

Fatigue. We used the FSI, a validated 14-item ques-
tionnaire developed for patients with cancer (Cronbach’s
%=0.94).>° Questions that assessed average fatigue, most
fatigue, and least fatigue in the past week were averaged to
obtain a measure of severity. The FSI score was dichoto-
mized into none (FSI <3) and some (FSI >3 indicated mild,
moderate, and severe fatigue) based on prior literature.*

Main independent variable

Insomnia symptoms. The validated ISI is a 7-question
self-reported questionnaire (Cronbach’s o=0.88) that as-
sessed both nighttime and daytime insomnia symptoms in the
last 2 weeks.** The questionnaire sums to a total score
ranging from O to 28. The following totals indicated absence
of insomnia (0-7); subthreshold insomnia (8—14); moderate
insomnia (15-21); and severe insomnia (22—28).41 In our
analysis, we used ISI >8 to indicate current subthreshold to
severe insomnia and subsequently use the term ‘‘insomnia
symptoms.”’ This cutoff was also used because in our anal-
ysis of ISI data, very few women reported moderate (N=23)
or severe (N=3) insomnia, thus to avoid error in analyses of
groups with inadequate sample size, we selected an ISI >8 to
indicate ‘‘insomnia symptoms.’’

Covariates: other psychosocial histories

Lifetime depression history. At baseline, interviewers
administered the SCID-IV to obtain lifetime history of
depression.”’®

Refused: N=1072
Unable to reach: N=635
Ineligible/disqualified: N=109

(N=1,816)

Eligible women who declined
participation

(N=56)

Study cohort of breast cancer survivors.

Lifetime insomnia history. To obtain lifetime history of
insomnia, we used the Insomnia Evaluation Interview (from
the validated SIS-D*?). Lifetime insomnia history was iden-
tified if participants had ever been bothered by insomnia for
more than 1 month.

Perceived Stress Scale-14. This 14-item questionnaire
was administered to ascertain women’s perception of how
stressful their lives were in the past month (Cronbach’s
o¢=0.82).40 Scores were totaled; we defined PSS >14 to in-
dicate having some stress.*

Risky Families Questionnaire. To assess the degree of
physical and emotional abuse, neglect, and lack of affection
during childhood and adolescence, we used the RF Q43’44 with
seven questions with a score range of 7-28, with higher
scores reflecting greater early stress (Cronbach’s o=0.89).

Covariates: clinical, and demographic variables

Demographic characteristics. We captured the following
current demographic and clinical covariates from the inter-
view: employment status, living arrangements, physical ac-
tivity (GLPAS45), education, and race/ethnicity at the
baseline interview. At baseline, we captured vasomotor
symptoms (current hot flashes/night sweats) occurring in the
last 3 months (‘‘During the past three months, did hot flashes
or night sweats interfere with your sleep?”’).*® Women were
also queried about their history of use of antidepressants or
sleep aids (prescriptions or over the counter) anytime post-
breast cancer diagnosis (ever/never) up to the baseline in-
terview date. Thus, the variable representing ‘‘ever’’ anti-
depressant and sleep aid use were proxies of past use, but it
could reflect recent use for some fraction of women as well.
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Clinical variables. Age and year of breast cancer diag-
nosis, stage, and receipt of adjuvant therapies (radiation,
chemotherapy, and hormonal therapy) were obtained from
the KPSC-(SEER)-affiliated cancer registry. Charlson co-
morbidity index was calculated using the Elixhauser
methods-based EMR data.*’

Statistical analysis

Descriptive statistics provided frequencies and proportions
for categorical variables, including the frequency distribution
of the main outcomes, current depressive symptoms (ascer-
tained IDS) and current fatigue (assessed by FSI) by current
insomnia symptoms (i.e., ISI >8). We examined the covari-
ates, lifetime depression history, and lifetime insomnia his-
tory, as potential confounders of the association between
insomnia symptoms (independent variable) and depressive
symptoms and fatigue (study outcomes). We calculated odds
ratios (ORs) and 95% confidence intervals (CIs) for the as-
sociation of these outcomes (current depressive symptoms
and current fatigue) by insomnia symptoms, accounting for
lifetime depression and lifetime insomnia histories using
logistic regression. In addition, we calculated the ORs and
95% CI for the association of these outcomes with each of the
demographic, clinical and tumor characteristics.

We conducted multivariable logistic models to calculate
the adjusted ORs and 95% CIs for the association between
current insomnia symptoms and current depressive symptoms
(IDS; or current fatigue, FSI) accounting for age at interview,
stage at breast cancer diagnosis, years since breast cancer
diagnosis, race/ethnicity, ever antidepressant use, ever sleep
medication use, current perceived stress, early childhood
stress, lifetime depression history, and lifetime insomnia
history (because these variables were deemed important gi-
ven clinical relevance and our bivariate analyses). The psy-
chosocial covariates were not highly correlated based on our
check of the multicollinearity using the Spearman correlation
(range: 0.06-0.42). All statistical analyses were performed
using the software program SAS 9.4 (SAS Institute, Inc.).

Results
Demographic and clinical characteristics

In the cohort of 315 breast cancer survivors, the mean age
at interview was 70.8 years (standard deviation [SD] 6.4) and
mean years since breast cancer diagnosis was 6.3 years
(SD 3.9, range: 2.0-17.0). The distribution of early stage
breast cancer was as follows: stage O (ductal carcinoma in
situ): 19.4%; stage 1: 47.6%, and stage II: 33.0%. The diverse
cohort included 70.2% white women (the n=4 Hispanic
women were included with the white group); 20.1% African
Americans, and 8.9% Asian women. Over half (60.8%) were
college educated.

Nearly 72.4% had a Charlson comorbidity index score >1,
while 27.6% had no other comorbidity (Table 1). The co-
morbidities mainly included hypertension (60.0%), chronic
obstructive pulmonary disease (15.6%), and renal disease
(16.8%). Prevalence of vasomotor symptoms (hot flashes/
night sweats) was 55.6%. Nearly 30.4% reported at least one
episode of insomnia in their lifetime, while 33.0% reported
having a lifetime depressive episode. Prevalence of ever us-
ing sleep medications (prescription or over the counter) any
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time after breast cancer diagnosis was 16.5%. Almost 17.1%
of women reported ever using antidepressants after their
initial breast cancer diagnosis. Among those who used anti-
depressants, the reasons varied: management of depression
(55.6%), hot flashes (24.1%), sleeping problems (25.9%), or
other problems (25.9%; not mutually exclusive; data not
shown). As expected for breast cancer survivors, use of
hormonal therapies (tamoxifen or aromatase inhibitors) was
common (38.7%).

Breast cancer treatments, tumor characteristics,
and demographics

Regarding time since breast cancer diagnosis, we found no
differences in the odds of current depressive symptoms when
comparing recent survivors (<5 years) to long-term survivors
(=5 years) Tables 3 and 4. Similarly, we found no differences
in the odds of current depressive symptoms or current fatigue
by the stage of breast cancer, nor by type of adjuvant therapy
(chemotherapy, radiation, or hormonal), or current physical
activity, although we noted a signal that those who reported
being active or moderately active were less likely to report
current insomnia symptoms (Table 1).

Correlates of current insomnia symptoms

Overall, 104 (33%) breast cancer survivors reported hav-
ing insomnia symptoms (ISI >8) (Table 1); the distribution
was subthreshold (N=78); moderate (N=23); and severe
(N=3), and therefore, we dichotomized this variable. Factors
strongly correlated with current insomnia symptoms were
current perceived stress (OR =3.96, 95% CI: 2.08-7.57) and
lifetime insomnia history (OR=6.63, 95% CI: 3.91-11.25),
but not lifetime history of depression (OR=1.63, 95% CI:
1.00-2.66). Current insomnia symptoms were fourfold
greater in those with current perceived stress (PSS >14;
OR=3.96, 95% CI: 2.08-7.57), and in those had experienced
more early life stress (p=0.05). The odds of current insomnia
symptoms was threefold greater in women who ever used
sleep medications (overall OR=3.16, 95% CI: 1.72-5.81).

The odds of insomnia symptoms were also elevated in
those who ever used antidepressants, but the association did
not reach statistical significance (OR=1.36, 95% CI: 0.74—
2.50). The associations between insomnia symptoms and
antidepressants and sleep medications are expected given
that more patients with this condition used such medications.

Insomnia symptoms (S| >8) and depressive
symptoms (IDS >14)

The prevalence of current depressive symptoms (IDS >14
score) at baseline was 29% (Table 2). In bivariate analyses,
the following factors were strongly correlated with current
depressive  symptoms: current insomnia Symptoms
(OR=7.63, 95% CI: 4.44-13.10); current perceived stress
(OR=8.71, 95% CI: 3.64); lifetime insomnia history (OR =
3.98, 95% CI: 2.37-6.68); and ever use of antidepressant
medications (OR =2.50, 95% CI: 1.37-4.56).

These strong associations persisted in the multivariable
models, with the odds of current depressive symptoms being
sixfold greater in those who reported current insomnia
symptoms (adjusted OR=5.98, 95% CI: 3.04-11.76) after
adjusting for age, breast cancer stage, years since cancer



TABLE 1. DEMOGRAPHICS, CLINICAL, AND TUMOR CHARACTERISTICS BY BASELINE INSOMNIA SEVERITY INDEX

None Subthreshold-
(ISI <8 or unknown), severe (ISI =8), Total, Overall

Total N=211, N (%)* N=104, N (%)* N (%)* OR (95% CI)
Age at interview (years)

<65 38 (18.01) 21 (20.19) 59 (18.73) Ref.

>65 173 (81.99) 83 (79.81) 256 (81.27)  0.87 (0.48-1.57)
Race/ethnicity

White (Hispanic and non-Hispanic) 143 (67.77) 78 (75.00) 221 (70.16) Ref.

African American 46 (21.80) 20 (19.23) 66 (20.95)  0.80 (0.44-1.44)

Asian 22 (10.43) 6 (5.77) 28 (8.89) 0.50 (0.19-1.29)
Stage at BC dx

Stage 0 (DCIS) 49 (23.22) 12 (11.54) 61 (19.37) Ref.

Stages I-1I 162 (76.78) 92 (88.46) 254 (80.63) 2.32 (1.17-4.58)
Years since diagnosis

<5 106 (50.24) 51 (49.04) 157 (49.84) Ref.

>5 105 (49.76) 53 (50.96) 158 (50.16) 1.05 (0.66-1.68)
Radiation

No 101 (47.87) 48 (46.15) 149 (47.30) Ref.

Yes 110 (52.13) 56 (53.85) 166 (52.70) 1.07 (0.67-1.72)
Hormonal (Tamoxifen/Als)

No 108 (51.18) 46 (44.23) 154 (48.89) Ref.

Yes 103 (48.82) 58 (55.77) 161 (51.11) 1.32 (0.82-2.12)
Chemotherapy

No 156 (73.93) 66 (63.46) 222 (70.48) Ref.

Yes 55 (26.07) 38 (36.54) 93 (29.52) 1.63 (0.99-2.70)
Charlson Comorbidity Index

0 61 (28.91) 26 (25.00) 87 (27.62) Ref.

1-2 78 (36.97) 47 (45.19) 125 (39.68) 1.41 (0.79-2.54)

3+ 72 (34.12) 31 (29.81) 103 (32.70) 1.01 (0.54-1.88)
Physical activity

Insufficiently active 47 (24.74) 25 (25.00) 72 (24.83) Ref.

Moderately active 48 (25.26) 29 (29.00) 77 (26.55) 1.14 (0.58-2.22)

Active 95 (50.00) 46 (46.00) 141 (48.62)  0.91 (0.50-1.66)

Unknown/missing 21 (N/A) 4 (N/A) 25 (N/A) N/A
RFQ

Mean 1.72 1.92 1.79

Median 1.36 1.59 1.45 p=0.052

Lower, upper quartiles 1.18-2.00 1.18-2.36 1.18-2.18
PSS

None (0-13) 75 (36.41) 13 (12.62) 88 (28.48) Ref.

Some (14+) 131 (63.59) 90 (87.38) 221 (71.52) 3.96 (2.08-7.57)

Unknown/missing 5 (N/A) 1 (N/A) 6 (N/A)
Vasomotor symptoms

No 97 (47.32) 39 (38.61) 136 (44.44) Ref.

Yes 108 (52.68) 62 (61.39) 170 (55.56) 1.43 (0.88-2.32)

Unknown/missing 6 (N/A) 3 (N/A) 9 (N/A) N/A
Lifetime depression history®

No 149 (70.62) 62 (59.62) 211 (66.98) Ref.

Yes 62 (29.38) 42 (40.38) 104 (33.02) 1.63 (1.00-2.66)
Lifetime insomnia history

No 175 (82.94) 44 (42.31) 219 (69.52) Ref.

Yes 36 (17.06) 60 (57.69) 96 (30.48) 6.63 (3.91-11.25)
Antidepressants (use post-BC dx)

No 178 (84.36) 83 (79.81) 261 (82.86) Ref.

Yes 33 (15.64) 21 (20.19) 54 (17.14) 1.36 (0.74-2.50)
Sleep medication (use post-BC dx)

No 188 (89.10) 75 (72.12) 263 (83.49) Ref.

Yes 23 (10.90) 29 (27.88) 52 (16.51) 3.16 (1.72-5.81)

p-Values and percents are based on known values.

PLifetime depression history =determined from baseline DSM IV/V SCID interview.

95% ClI, 95% confidence interval; BC, breast cancer; ISI, Insomnia Severity Index; OR, odds ratio; PSS, Perceived Stress Scale; RFQ,
Risky Families Questionnaire; SCID, Structured Clinical Interview for DSM.

DCIS, ductal carcinoma in situ.
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TABLE 2. DEMOGRAPHICS, CLINICAL, AND TUMOR CHARACTERISTICS BY BASELINE INVENTORY

OF DEPRESSIVE SYMPTOMOLOGY

None
(IDS <14 or unknown),  Some (IDS =14), Overall OR

Total N=223 N (%) N=92, N (%) Total, N (%) (95% CI)
Age at interview (years)

<65 41 (18.39) 18 (19.57) 59 (18.73) Ref.

>65 182 (81.61) 74 (80.43) 256 (81.27)  0.93 (0.50-1.72)
Race/ethnicity

White (Hispanic and non-Hispanic) 158 (70.85) 63 (68.48) 221 (70.16) Ref.

African American 45 (20.18) 21 (22.83) 66 (20.95) 1.17 (0.65-2.12)

Asian 20 (8.97) 8 (8.70) 28 (8.89) 1.00 (0.42-2.40)
Stage at BC dx

Stage 0 (DCIS) 49 (21.97) 12 (13.04) 61 (19.37) Ref.

Stages I-1I 174 (78.03) 80 (86.96) 254 (80.63)  1.88 (0.95-3.72)
Years since diagnosis

<5 109 (48.88) 48 (52.17) 157 (49.84) Ref.

>5 114 (51.12) 44 (47.83) 158 (50.16)  0.88 (0.54-1.43)
Radiation

No 105 (47.09) 44 (47.83) 149 (47.30) Ref.

Yes 118 (52.91) 48 (52.17) 166 (52.70)  0.97 (0.60-1.58)
Hormonal (Tamoxifen/Als)

No 114 (51.12) 40 (43.48) 154 (48.89) Ref.

Yes 109 (48.88) 52 (56.52) 161 (51.11)  1.36 (0.83-2.22)
Chemotherapy

No 163 (73.09) 59 (64.13) 222 (70.48) Ref.

Yes 60 (26.91) 33 (35.87) 93 (29.52)  1.52 (0.90-2.55)
Charlson Comorbidity Index

0 62 (27.80) 25 (27.17) 87 (27.62) Ref.

1-2 89 (39.91) 36 (39.13) 125 (39.68)  1.00 (0.55-1.84)

3+ 72 (32.29) 31 (33.70) 103 (32.70)  1.07 (0.57-2.00)
Physical activity

Insufficiently active 46 (22.77) 26 (29.55) 72 (24.83) Ref.

Moderately active 52 (25.74) 25 (28.41) 77 (26.55)  0.85 (0.43-1.67)

Active 104 (51.49) 37 (42.05) 141 (48.62)  0.63 (0.34-1.16)

Unknown/missing 21 (N/A) 4 (N/A) 25 (N/A) N/A
RFQ

Mean 1.67 2.08 1.79

Median 1.36 1.82 1.46 p=0.0003

Lower, upper quartiles 1.18-1.82 1.27-2.73 1.18-2.18
PSS

None (0-13) 82 (37.79) 6 (6.52) 88 (28.48) Ref.

Some (14+) 135 (62.21) 86 (93.48) 221 (71.52)  8.71 (3.64-20.82)

Unknown/missing 6 (N/A) 0 (N/A) 6 (N/A) N/A
Vasomotor symptoms

No 96 (44.44) 40 (44.44) 136 (44.44) Ref.

Yes 120 (55.56) 50 (55.56) 170 (55.56)  1.00 (0.61-1.64)

Unknown/missing 7 (N/A) 2 (N/A) 9 (N/A) N/A
Lifetime depression history

No 156 (69.96) 55 (59.78) 211 (66.98) Ref.

Yes 67 (30.04) 37 (40.22) 104 (33.02)  1.57 (0.94-2.60)
Lifetime insomnia history

No 175 (78.48) 44 (47.83) 219 (69.52) Ref.

Yes 48 (21.52) 48 (52.17) 96 (30.48)  3.98 (2.37-6.68)
Antidepressants (use post-BC dx)

No 194 (87.00) 67 (72.83) 261 (82.86) Ref.

Yes 29 (13.00) 25 (27.17) 54 (17.14)  2.50 (1.37-4.56)
Sleep medication (use post-BC dx)

No 190 (85.20) 73 (79.35) 263 (83.49) Ref.

Yes 33 (14.80) 19 (20.65) 52 (16.51)  1.50 (0.80-2.80)

p-Values and percents are based on known values.

IDS, Inventory of Depressive Symptoms.
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TABLE 3. DEMOGRAPHICS, CLINICAL, AND TUMOR CHARACTERISTICS BY BASELINE FATIGUE SYMPTOM INVENTORY

None
(FSI <3 or unknown), Some (FSI 23), Total, 315, Overall OR

Total N=194, N (%) N=121, N (%) N (%) (95% CI)
Age at interview (years)

<65 32 (16.49) 27 (22.31) 59 (18.73) Ref.

>65 162 (83.51) 94 (77.69) 256 (81.27) 0.69 (0.39-1.23)
Race/ethnicity

White (Hispanic and non-Hispanic) 135 (69.58) 86 (71.07) 221 (70.16) Ref.

African American 40 (20.62) 26 (21.49) 66 (20.95) 1.02 (0.55-1.85)

Asian 19 (9.79) 9 (7.44) 28 (8.89) 0.74 (0.28-1.82)
Stage at BC dx

Stage 0 (DCIS) 44 (22.68) 17 (14.05) 61 (19.37) Ref.

Stages [-1I 150 (77.32) 104 (85.95) 254 (80.63) 1.79 (0.97-3.12)
Years since diagnosis

<5 88 (45.36) 69 (57.02) 157 (49.84) Ref.

>5 106 (54.64) 52 (42.98) 158 (50.16) 0.63 (0.40-0.99)
Radiation

No 92 (47.42) 57 (47.11) 149 (47.30) Ref.

Yes 102 (52.58) 64 (52.89) 166 (52.70) 1.01 (0.64-1.60)
Hormonal (Tamoxifen/Als)

No 102 (52.58) 52 (42.98) 154 (48.89) Ref.

Yes 92 (47.42) 69 (57.02) 161 (51.11) 1.47 (0.93-2.32)
Chemotherapy

No 144 (74.23) 78 (64.46) 222 (70.48) Ref.

Yes 50 (25.77) 43 (35.54) 93 (29.52) 1.59 (0.97-2.60)
Charlson Comorbidity Index

0 61 (31.44) 26 (21.49) 87 (27.62) Ref.

1-2 72 (37.11) 53 (43.80) 125 (39.68) 0.58 (0.32-1.03)

3+ 61 (31.44) 42 (34.71) 103 (32.70) 0.62 (0.34-1.13)
Physical activity

Insufficiently active 30 (17.34) 42 (35.90) 72 (24.83) Ref.

Moderately active 51 (29.48) 26 (22.22) 77 (26.55) 2.75 (1.41-5.43)

Active 92 (53.18) 49 (41.88) 141 (48.62) 2.63 (1.474.71)

Unknown/missing 21 (NA) 4 (NA) 25 (NA) N/A
RFQ

Mean 1.68 1.95 1.79

Median 1.36 1.55 1.45 p=0.0102

Lower, upper quartiles 1.18-1.91 1.18-2.50 1.18-2.18
PSS

None (0-13) 70 (36.84) 18 (15.13) 88 (28.48) Ref.

Some (14+) 120 (63.16) 101 (84.87) 221 (71.52) 3.27 (1.85-5.86)

Unknown/missing 4 (NA) 2 (NA) 6 (NA) N/A
Vasomotor symptoms

No 85 (43.81) 51 (42.15) 136 (44.44) Ref.

Yes 103 (53.09) 67 (55.37) 170 (55.56) 1.08 (0.68-1.72)

Unknown/missing 6 (NA) 3 (NA) 9 (NA) N/A
Lifetime depression history

No 138 (71.13) 73 (60.33) 211 (66.98) Ref.

Yes 56 (28.87) 48 (39.67) 104 (33.02) 1.62 (1.00-2.62)
Lifetime insomnia history

No 152 (78.35) 67 (55.37) 219 (69.52) Ref.

Yes 42 (21.65) 54 (44.63) 96 (30.48) 2.92 (1.78-4.79)
Antidepressants (use post-BC dx)

No 164 (85.54) 87 (71.90) 251 (79.68) Ref.

Yes 20 (10.31) 34 (28.10) 54 (17.14) 3.21 (1.74-5.90)
Sleep medication (use post-BC dx)

No 166 (85.57) 97 (80.17) 263 (83.49) Ref.

Yes 28 (14.43) 24 (19.83) 52 (16.51) 1.47 (0.81-2.67)

p-Values and percents are based on known values.
FSI, Fatigue Symptom Inventory.
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TABLE 4. MULTIVARIABLE ADJUSTED ODDS RATIOS FOR THE ASSOCIATION BETWEEN INVENTORY OF DEPRESSIVE
SYMPTOMOLOGY AND INSOMNIA SEVERITY INDEX AND OTHER CORRELATES

Correlates Category Crude OR (95% CI) p Adjusted OR* (95% CI) p
ISI None (ISI <8 or unknown) Ref. Ref.
Some (ISI >8) 7.63 (4.44-13.10) <0.0001 5.98 (3.04-11.76) <0.0001
Lifetime depression Hx ~ No Ref. Ref.
Yes 1.57 (0.95-1.60) 0.08 0.78 (0.39-1.57) 0.49
Lifetime insomnia Hx No Ref. Ref.
Yes 3.98 (2.37-6.68) <0.0001 2.01 (1.03-3.94) 0.04
Age at interview (years) <65 Ref. Ref.
>65 0.93 (0.50-1.72) 0.81 1.34 (0.59-3.03) 0.49
Years since BC diagnosis <5 Ref. Ref.
>5 0.88 (0.54-1.43) 0.59 0.67 (0.35-1.26) 0.21
Race/ethnicity White, Hispanic Ref. Ref.
and non-Hispanic
African American/black 1.17 (0.65-2.12) 0.65 2.04 (0.96-4.35) 0.35
Asian 1.00 (0.42-2.40) 0.87 1.84 (0.55-6.18) 0.67
Antidepressants No Ref. Ref.
(ever use post-BC dx) Yes 2.50 (1.37-4.56) 0.0029 3.11 (1.38-7.05) 0.01
Sleep medication use No Ref. Ref.
(ever use post-BC dx) Yes 1.50 (0.80-2.80) 0.21 0.52 (0.23-1.17) 0.11
Initial stage at BC Stage 0 (DCIS) Ref. Ref.
diagnosis Stages [-1I 1.88 (0.95-3.72) 0.07 1.75 (0.76-4.04) 0.19
PSS None Ref. Ref.
Some 9.34 (3.91-22.30) <0.0001 6.37 (2.49-16.33) <0.0001
RFQ Continuous 1.73 (1.30-2.30) 0.0002 1.79 (1.26-2.56) 0.0013

#Adjusted for all variables listed in table.

diagnosis, race/ethnicity, ever antidepressant and sleep
medication use, lifetime depression history, and lifetime in-
somnia history (Table 4), and current perceived stress. Of
these covariates, lifetime insomnia history (adjusted
OR=2.01, 95% CI: 1.03-3.94), ever antidepressant use
(adjusted OR=3.11, 95% CI: 1.38-7.05), and greater current
perceived stress (adjusted OR=6.37, 95% CI: 2.49-16.33)
were independently associated with current depressive
symptoms. Early childhood stress was also correlated with
current depressive symptoms ( p=0.0013). Further, the odds
of current depressive symptoms increased by 80% with a one
unit increase in the RFQ score (adjusted OR =1.79, 95% CI:
1.25-2.56). These multivariable results suggest despite ever
use of antidepressants after breast cancer diagnosis, women
still reported high occurrence of current depressive symp-
toms, furthermore, lifetime history of insomnia was associ-
ated with their current depression status. However, a lifetime
depression history was not correlated with current depressive
symptoms.

Insomnia symptoms (ISl >8) and fatigue occurrence
(FSI>3)

Nearly 38% (121/315) of the survivors reported current
fatigue (FSI 23 score) (Table 3). In bivariate analyses, the
strongest correlates of current fatigue included perception of
stress (OR=3.27, 95% CI: 1.65-5.86); ever use of antide-
pressants (OR=3.21, 95% CI: 1.74-5.90); lifetime depres-
sion history (OR=1.62, 95% CI: 1.00-2.62); and lifetime
insomnia history (OR=2.92, 95% CI: 1.78-4.79). Interest-
ingly, ever use of sleep aids was associated with 47% higher
odds of current fatigue, but the association was not statisti-
cally significant (OR=1.47, 95% CI: 0.81-2.67).

Odds of current fatigue was over sixfold greater in survi-
vors who reported current insomnia symptoms (unadjusted
OR=6.03, 95% CI: 3.66—10.71); this association persisted
after multivariable adjustment (adjusted OR=5.02, 95% CI:
2.67-9.44) (Table 5). In the multivariable model, the odds of
current fatigue were fourfold greater in women who ever used
antidepressants (adjusted OR=4.52, 95% CI. 2.12-9.64)
versus those who never used these medications. Interestingly,
long-term survivors of 5 years or more (adjusted OR =0.44,
95% CI: 0.25-0.79) were half likely to report current fatigue
than more recently diagnosed survivors. Other variables such
as lifetime insomnia history, lifetime depression history, age
at interview, race/ethnicity, ever sleep medication use, and
breast cancer stage were not statistically associated with
current fatigue.

Discussion

Overall, in breast cancer survivors who had completed
their primary cancer treatment over 2 years ago, the preva-
lence of current depressive symptoms was nearly 30% and
the prevalence of current fatigue was 38%. These results are
consistent with studies that determined the prevalence of
depressive symptoms ranged from 20% to 30% in
community-dwelling breast cancer survivors.'**® Of note,
our results suggest that breast cancer survivors with current
insomnia symptoms have a sixfold greater odds of reporting
current depressive symptoms and a fivefold increased odds of
experiencing fatigue. In addition, having ever used antide-
pressants or sleep medications was not associated with lower
odds of current depressive symptoms or lower current fa-
tigue. This result is consistent with a meta-analysis that
demonstrated that the effectiveness of antidepressants versus
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TABLE 5. MULTIVARIABLE ADJUSTED ODDS RATIOS FOR THE ASSOCIATION BETWEEN FATIGUE SYMPTOM INVENTORY,
INSOMNIA SEVERITY INDEX, AND OTHER CORRELATES

Correlates Category Crude OR (95% CI) p Adjusted OR* (95% CI) p
ISI None (ISI <8 or unknown) Ref. Ref.
Some (ISI =8) 6.03 (3.61-10.07) <0.0001 5.02 (2.67-9.44) <0.0001
Lifetime depression Hx ~ No Ref. Ref.
Yes 1.62 (1.00-2.62) 0.05 0.85 (0.46-1.58) 0.60
Lifetime insomnia Hx No Ref. Ref.
Yes 2.92 (1.78-4.79) <0.0001 1.41 (0.74-2.69) 0.29
Age at interview <65 Ref. Ref.
>65 0.69 (0.39-1.22) 0.20 0.85 (0.41-1.74) 0.66
Years since BC diagnosis <5 Ref. Ref.
>5 0.63 (0.40-0.99) 0.05 0.45 (0.25-0.79) 0.01
Race/ethnicity White, Hispanic and Ref. Ref.
non-Hispanic
African American/black 1.02 (0.58-1.79) 0.61 1.42 (0.73-2.77) 0.36
Asian 0.75 (0.32-1.72) 0.48 0.99 (0.35-2.82) 0.73
Antidepressants No Ref. Ref.
(ever use post-BC dx) Yes 3.40 (1.85-6.25) <0.0001 4.52 (2.12-9.64) <0.0001
Sleep medication use No Ref. Ref.
(ever use post-BC dx) Yes 1.47 (0.81-2.67) 0.21 0.66 (0.31-1.38) 0.27
Initial stage at BC Stage 0 (DCIS) Ref. Ref.
diagnosis Stages [-11 1.79 (0.97-3.31) 0.06 1.56 (0.77-3.18) 0.22
PSS None Ref. Ref.
Some 3.11 (1.78-5.45) <0.0001 1.79 (0.94-3.40) 0.08
RFQ Continuous 1.45 (1.10-1.90) 0.008 1.46 (1.05-2.03) 0.02

?Adjusted for all variables listed in table.

placebo is minimal or nonexistent in adults with mild or
moderate depressive symptoms (as in majority of participants
in the present study), although such medications may alle-
viate symptoms in those with severe depression.*’ Further,
having a history of lifetime insomnia was associated with
current depressive symptoms, although history of lifetime
depression was not correlated with such symptoms. This
finding is consistent with a meta-analysis of prospective
studies that determined that insomnia is strongly correlated
with an increased depression in those who did not have co-
morbid depression.”® It is possible that lifetime depression
history was not strongly correlated with current depression
symptoms because the prior episodes occurred long before
cancer diagnosis.

Regarding clinical implications, our study suggests that
assessing insomnia should be incorporated into cancer sur-
vivorship care plans, with possible recommendation of cog-
nitive behavioral therapy to reduce insomnia; this may
potentially mitigate depressive and fatigue symptoms during
survivorship.**>'? Antidepressants are prescribed to breast
cancer survivors to cope with hot flashes, depressive symp-
toms, or sleep problems. However, we found that depressive
symptoms and fatigue persisted among women who ever
used antidepressants any time after breast cancer diagnosis.
Although it is not surprising as more patients with depression
are more likely to be prescribed antidepressants, the threefold
magnitude of the association suggests that behavioral therapy
may help alleviate depressive symptoms, rather than solely
using pharmaceuticals. Past use of antidepressants and sleep
aids may be correlated with current and future use. It is
possible that although some women had long-term intermit-
tent exposure to these medications throughout their survi-
vorship period (including a fraction who might have recently

used these medications), women still reported high preva-
lence of current insomnia symptoms (33%), depressive
symptoms (29%), and feeling fatigued (38%). Thus, future
studies should focus on alleviating insomnia symptoms via
behavioral interventions to lower the risk of new depressive
episodes; this needs to be confirmed in larger studies with
longitudinal data and considering more stringent cut points
for the ISI questionnaire (e.g., >10).4' Further, insomnia
symptoms, depression, and fatigue may exist as a symptom
cluster in breast cancer survivors, and therefore, a combina-
tion of behavioral and pharmacologic treatments might im-
prove overall quality of life.3*

Similar to our study, Reich et al. also found that risk factors
for depression after breast cancer diagnosis are more related
to the patient rather than to the disease or its treatment.” In
their review, breast cancer stage was not significantly asso-
ciated with distress. Because depression affects other quality
of life domains such as fatigue and attitudes of helpless-
ness/hopelessness, managing depressive symptoms in breast
cancer survivors would enhance overall psychosocial health.

Our study has a number of strengths. Our cohort was di-
verse and 30% of the group was African American or
Asian/Pacific Islanders, and the response rate among the el-
igible phone screened women was high (84.9%). Regarding
racial/ethnic distribution, our cohort included nearly three
times more African American women (21%) in comparison
to California, which reported 7% African Americans diag-
nosed with breast cancer in 2017.>® This enhances the study’s
generalizability. Regarding antidepressant and sleep medi-
cation use, we asked if women used these drugs since their
breast cancer diagnosis, and because the median years since
cancer diagnosis was 6 years, our results suggest that these
medications were initiated years before the baseline
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interview; this helps address the temporality of the associa-
tions we found with current depressive symptoms and current
fatigue. Further, all women were recruited from one large
health plan ensuring that participants had similar health care
access, and therefore, bias resulting from variable medical
coverage is low. We excluded women with a prevalent (un-
remitted) major depression disorder, an important con-
founder. Also, the psychosocial outcomes were collected
during proctored interviews and we used validated instru-
ments. We were able to adjust for multiple covariates rarely
accounted for in prior studies; cancer treatments, tumor
characteristics, comorbidity, and sociodemographic infor-
mation were captured from patients’ EMR.

Some limitations must be considered. Although selection
bias is possible with women with less severe depression
participating in the study, the clinical characteristics of the
breast cancer survivors who participated in the study was
similar to the larger KPSC population in terms of race/
ethnicity, stage of diagnosis, receipt of adjuvant treatments,
and comorbidity status. For example, nearly 72% had a
Charlson comorbidity index of two or more. Next steps
include confirming if poor sleep quality is associated with
future depressive symptoms based on our longitudinal 32-
month prospective study. Given that women with unremitted
depression were excluded at screening, this might have lim-
ited the generalizability of our results to the general com-
munity of breast cancer survivors. In addition, given the
cross-sectional design, depressive symptoms might have
fueled insomnia symptoms, or insomnia symptoms might
have led to depression symptoms.

Further, we were not able to examine anxiety occurrence in
this population because very few women (N=5) reported
such symptoms. Anxiety may be prodromal to depressive
symptoms, thus, we may have underascertained depression.
Another limitation is that we could not distinguish women
who were currently taking the study medications from past
users. Thus, it is possible that we could have found statisti-
cally significant lower odds of current depressive symptoms
and current fatigue in women who recently used such med-
ications. However, based the strength of the associations we
observed between ever antidepressant use and current de-
pressive symptoms (adjusted OR 3.11, 95% CI: 1.38-7.05)
and with current fatigue (adjusted OR 4.52, 95% CI: 2.12-
9.64), we expect that these ORs would have been even
stronger in the subset of women who were currently taking
antidepressants. Furthermore, we could not assess psycho-
therapy as a covariate in our analysis, but checking against
the EMR, it appeared that participants had not received
psychotherapy.

Conclusion

In this cohort of breast cancer survivors, our results suggest
that insomnia symptoms are strongly correlated with current
depressive symptoms and fatigue, even after accounting for
lifetime depression history. Moreover, lifetime insomnia was
more strongly correlated with these conditions. Ever use of
antidepressants or sleep medications was not correlated with
lower occurrence of depressive symptoms and fatigue in
those with insomnia symptoms. The clinical implications of
this study suggest that cancer survivorship care plans should
incorporate screening for insomnia symptoms and surveil-
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lance of psychosocial needs, and that behavioral therapy
might help improve sleep problems that may in turn reduce
depression and fatigue symptoms>’~®*; however, this needs to
be confirmed with longitudinal data.
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