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Abstract

Purpose To better understand the impact of cancer and treatment on outcomes and guide program development, we evalu-
ated breast cancer survivors at risk for long-term medical and psychosocial issues who participated in survivorship care
visits (SVs) at Johns Hopkins Hospital.

Methods We conducted a prospective survey study of women with stage I-III breast cancer who participated in SVs from
2010-2016. The same 56-item questionnaire administered at SV and follow-up included an assessment of symptoms, social
factors, demographics, anxiety, depression, and comorbidities. We added the Godin Exercise questionnaire to the follow-up.
Results In 2018, 74 participants were identified as disease-free and mailed a follow-up survey; 52 (70.3%) completed the
survey. At a median follow-up time of 3.1 years after diagnosis, participants were less likely to be employed (54% vs. 67%)
than at the SV. About two-thirds were sedentary, and this was associated with high body mass index (p =0.02). Sufficiently
active participants (> 150 min per week of moderate-intensity activity) were less likely to report pain (p =0.02) or fatigue
(p=0.001). Although 19% had moderate/severe anxiety or depression at follow-up, participants who reported employment
satisfaction were less likely to be depressed (p =0.02).

Conclusions Awareness of issues faced by survivors is critical for enhancing care and developing models to identify patients
who might benefit most from targeted long-term interventions.

Implications for cancer survivors Interventions to address physical activity, persistent symptoms, and mental health are
critical for breast cancer survivors.

Keywords Breast cancer - Physical activity - Mental health - Obesity - Patient-reported outcomes

Introduction such as weight gain, obesity, infertility, psychological dis-

tress, depression, sexual dysfunction, second cancers, bone

There are over 3.5 million breast cancer survivors in the
USA, and this growing population presents unique chal-
lenges and opportunities [1], including care for treatment-
related issues and coexisting medical conditions [2]. Several
longer-term comorbidities observed in cancer survivors,
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loss, and body image issues, can have lasting effects on qual-
ity of life [3]. A growing body of data shows that adverse
effects of breast cancer treatment can negatively affect sur-
vivors’ ability to work and to remain physically activity [4,
5]. Prospective studies have shown that 21-29% of patients
had not returned to work nearly two years after diagnosis,
and that odds of not returning to work were significantly
increased for those with treatment consisting of chemo-
therapy and HER?2 therapy, African American race, depres-
sion or anxiety, fatigue, and higher grade toxicities. In fact,
excess body weight is one of the strongest determinants of
reduced life expectancy and morbidity [6—8]. Therefore, it
is important to identify subsets of patients who might be
at greater risk for adverse events long-term and who could
potentially benefit from more targeted interventions early
on [9, 10].
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In 2006, the Institute of Medicine proposed standardizing
practices for survivorship care by improving patient educa-
tion and facilitating communication between providers with
a survivorship care plan (SCP) [11]. While SCPs demon-
strated high levels of patient satisfaction and self-reported
understanding, obstacles to general administration include
time, lack of role clarity between providers, and limited evi-
dence on effect on cancer outcomes [12, 13]. Thus, many
survivorship programs have tailored these to their popula-
tion’s needs, such as a one-time visit to discuss survivorship
concerns. To address this, the breast cancer survivorship
program at Johns Hopkins Hospital (JHH) was established in
2008. Since 2010, it has offered a one-time survivorship visit
(SV) with a nurse practitioner following completion of local
and systemic therapy for patients with early stage breast can-
cer [14]. At the SV, participants complete questionnaires to
assess lingering side effects and to screen for depression and
anxiety, and receive a SCP. Our group previously reported
on a cohort of JHH breast cancer patients (n=87), most
of whom received adjuvant chemotherapy and were subse-
quently referred by their medical oncology providers for a
single SV [15].Compared to those in the 2010-2015 JHH
Cancer Registry (n=2,942), SV participants were younger,
more likely to be African American, and more likely to have
a higher TNM stage, hormone receptor-negative disease,
and HER2-positive disease. They were also more likely to
have received chemotherapy and radiation therapy. In this
new analysis, we report on their long-term follow-up out-
comes (employment, physical activity, symptoms, comor-
bidities, and mental health) based on subsequent review of
medical records and a follow-up survey. We have added an
employment and exercise evaluation for most recent survey
evaluation.

A better understanding of long-term issues affecting can-
cer survivors has informed our breast cancer survivorship
program, and influenced the build and design of various
targeted intervention studies. For example, we have exam-
ined the impact of mindfulness meditation and survivorship
education on behavioral health, including depressive symp-
toms, fatigue, sleep disturbance, and vasomotor symptoms
for long-term survivors as far as 5 years post end of treat-
ment. Our previous weight management studies have tested
the efficacy of remote behavioral interventions with weight
loss [16], and our recent studies have examined the effec-
tive of a sleep intervention prior to a behavioral weight loss
strategy (NCT03542604). Our current weight management
studies are determining the effects of pharmacotherapy and
remote behavioral weight loss intervention, and the impact
of weight loss on serum biomarkers and gut microbiome
(NCT04499950). The aim of this study is to evaluate the
impact of survivorship care visits (SVs) at Johns Hopkins
Hospital and guide program development for breast cancer
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survivors at risk for long-term medical and psychosocial
issues.

Methods

This study was approved by the Johns Hopkins Institutional
Review Board (IRB Number: NA_00079523) with informed
consent obtained from each participant or each participant’s
guardian. Inclusion criteria included adults at least 18 years
of age, a diagnosis of breast cancer, and receipt of at least
a portion of breast cancer care or participation in educa-
tional activated coordinated by the Breast Cancer Survivor-
ship Program at participating Johns Hopkins site. We retro-
spectively reviewed the charts of a cohort of patients who
participated in a 60- to 90-min SV at JH medical oncology
clinics at the JH Hospital or at JH Green Spring Station
from January 2012 through December 2016. SVs were con-
ducted by one of two nurse practitioners after referral by
patients’ medical oncology providers and occurred about
1-3 months after completion of locoregional therapy and
initial systemic therapy. To obtain data, each patient chart
was accessed once between February 2018 and May 2018.
Data from two time points were collected as follows: (1)
at the time of the SV and (2) at the most recent follow-
up. We also mailed a 56-item survey to a cohort of patients
who were disease-free. The same 56-item questionnaire was
previously administered at the SV and included: a locally
developed patient symptom questionnaire, reassessment of
behavioral factors (e.g., alcohol, smoking, employment) and
demographic characteristics, the General Anxiety Disorder-7
(GAD-7) [17, 18] and Patient Health Questionnaire-9 (PHQ-
9), and comorbidity assessment [19]. Our team of breast
medical oncologists and advanced practice providers inter-
nally developed a symptom questionnaire that was piloted
in a small group of patients in an exercise conducted by
our internal experts and felt to comprehensively address a
spectrum of symptoms that patients have reported [15]. It
used a 4-item Likert scale ranging from none to severe to
rate their concerns in the following areas: musculoskeletal
pain, mobility, neuropathy, fatigue, sleep difficulty, mem-
ory decline, hot flashes, menstrual cycle pattern, sexual-
ity, vaginal dryness, fertility, weight changes, inability/
difficulty working, and difficulty with family/relationships.
Lymphedema data was not collected in the survey, as other
studies have shown inconsistency between self-perceived
(subjective) lymphedema and objective lymphedema [20].
To evaluate employment, we assessed domains including
being laid off, discrimination after diagnosis and current
job satisfaction at follow-up but not at baseline. These were
also internally developed and selected to address employ-
ment discrimination. We added the 3-item Godin Exercise
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questionnaire that was not included in the clinical SV to the
mailed survey [21].

In order to ensure maximum mailed survey response, we
implemented mailed survey best practices as described by
Dillman et al. [22], including a survey format that is easy to
read and understand, a plan for up to five contacts, inclusion
of a stamped and addressed return envelope, and person-
alization of all correspondence. All eligible subjects were
mailed a pre-notice letter informing them of the upcoming
survey mailing (contact #1) to enhance participation rates
[23]. One week later, all eligible subjects were mailed a
packet including (1) cover letter on institutional stationary
explaining the study and the purpose of the study, (2) two
copies of the informed consent document, (3) survey instruc-
tions for survey completion, (4) survey packet, (5) a stamped
self-addressed return envelope, and (6) an opt-out form (con-
tact #2). Disease status was confirmed prior to contact of
subjects. The opt-out form included a request for reason for
disinterest and was to be returned if a subject did not wish
to participate in the study or receive additional study-related
mailings. One week later, a thank you letter was sent to all
eligible subjects expressing appreciation for those who com-
pleted the survey; this also served as a reminder for those
who had not yet returned the survey (contact #3). Those who
responded to the survey also had a $10 honorarium mailed
with the thank you letter. For those who had not responded
after the initial three contacts, a second survey packet was
sent (contact #4) three weeks later [24]. One week after
that, a telephone call was to be placed to non-responders to
request survey completion (contact #5).

We also performed a retrospective chart review to assess
data from the most recent follow-up. These data supple-
mented an existing database on JHH Survivorship Visit that
has previously been described [15]. Participant character-
istics at diagnosis (e.g., age, race and ethnicity, insurance,
marital status, employment status, menopausal status, par-
ity, BMI, family history, comorbidities, and genetic test-
ing), cancer characteristics (stage and tumor phenotype),
and treatment (surgery, radiation, and systemic therapy) had
already been collected [15]. We supplemented these with
updated information on BMI, comorbidities and survival
data (e.g., vital status, cancer status), time from diagnosis
to survivorship visit, and time from diagnosis to most recent
recorded follow-up. We calculated Charlson Comorbidity
Index (CCI) [25] at time of diagnosis and at most recent
follow-up. The pre-specified date of February 1, 2018, was
used for determination of vital status.

Data were described using descriptive statistics. Fisher’s
exact testing was utilized to make a conservative estimate of
association (e.g., endocrine therapy, employment, employ-
ment satisfaction, activity, anxiety, and depression) due to
limited sample size. Univariate associations were explored
between survey elements (e.g., employment, activity) and

abstracted data from the medical record (e.g., obesity, Charl-
son Comorbidity Index) using univariate logistic regression,
while changes in continuous variable measurements between
time points were assessed using the paired ¢ test. Adjust-
ing for age and race, multivariate logistic regression was
used to compare symptoms at SV to those at most recent
follow-up. All statistical tests were two-tailed. P values were
considered significant if less than 0.05. All analyses were
performed using Stata 14.1/MP for Windows (College Sta-
tion, Texas).

Results

Participants who primarily received adjuvant chemotherapy
and were subsequently referred by their medical oncology
providers for a single SV were included in this follow-up
survey study. Of 87 participants in the initial SV analysis,
74 were alive with no evidence of disease in February 2018.
The surveys were mailed to these 74 individuals with a
return rate of 70% (54 of 74). In total, there were 52 returned
completed surveys, two opt outs, and 18 without a return
(Fig. 1). Forty participants had the same questionnaires com-
pleted at SV visit and 12 did not have these accessible in the
medical record.

Participant demographics and cancer characteristics
and treatment

This analysis includes the 52 women with early-stage breast
cancer (stages I-III) who participated in a SV between Janu-
ary 2012 and December 2016 and returned the follow-up
survey (Table 1). Median age at follow-up was 54.5 (inter-
quartile range [IQR] 43, 65.5) years old. Most were Cauca-
sian (71%), married (61%), and had private insurance (73%).
Overall, the median time from diagnosis to most recent fol-
low-up in survey responders was 3.1 years. The median time
from SV to most recent follow-up was 1.91 years.

Employment

Compared to the time of diagnosis, the proportion of partici-
pants who reported they were currently employed decreased
from 67 to 54% (Table 2). Three participants did report that
they felt discriminated against at work following their breast
cancer diagnosis. While job satisfaction was not assessed
with the baseline survey at the SV, specific questions were
added to the follow-up survey. Among those who completed
the recent survey, 46% and 29% reported they were very
satisfied and somewhat satisfied with their current employ-
ment, respectively, while 25% were not too satisfied or not
at all satisfied.

@ Springer
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Fig.1 CONSORT flow diagram [ Enrollment ]
Patients from initial analysis who are
disease free on follow up (n= 74)
> Opted out (n=2)
Survey not returned (n=18)
Returned completed survey (n=52)
v
A4 \4
Accessible at SV (n= 40) Symptom Not accessible on follow up (n= 12)
Questionnaire

Physical activity fatigue, insomnia, or hot flashes) with employment, mental

At both diagnosis and median follow-up of 3.1 (2.4, 4.2)
years, the mean body mass index (BMI) was similar (28.5
and 28.9 kg/m?, respectively), and less than one-third had a
normal BMI (29% v 31%). However, there were more partic-
ipants in the obese category (46% vs 38%) and fewer in the
overweight category (23% vs 31%) at follow-up compared to
diagnosis. The only factor associated with normal BMI was
sufficient physical activity (> 150 min per week of moderate-
intensity physical activity per guidelines [26]) (»p=0.02),
while endocrine therapy, employment, anxiety, and depres-
sion were not. Level of daily activity was sufficient in 21%
and insufficient (10-149 min per week) in 19%, while 60%
were sedentary or inactive (< 10 min per week) (Table 2).

Participant symptoms

Forty of 52 participants had symptom data available at both
the SV and most recent follow-up. Commonly reported symp-
toms at most recent follow-up included the following: insom-
nia (33%), weight change (33%), myalgias (28%), paresthesias
(28%), hot flashes (23%), weakness (21%), fatigue (21%), and
pain (18%) (Table 3). Among the 40 participants with ques-
tionnaires at both SV and follow-up, after adjusting for age and
race, both pain (p=0.02, OR 0.15 [CI 0.02-0.77]) and fatigue
(p=0.001, OR 0.03 [CI 0.004-0.22]) were significantly asso-
ciated with less activity at follow-up. After adjusting for age
and race, paresthesias were significantly associated with unem-
ployment (p=0.03, OR 0.12 (CI 0.02-0.81)). At most recent
follow-up, there was a significant association with more pain
among those who were obese compared to those who have
normal BMI (p=0.003). There were no significant associa-
tions of other symptoms (myalgias, weakness, paresthesias,
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health, BMI, or activity at follow-up.
Comorbidities and mental health

Comorbidity data were similar between diagnosis and the most
recent follow-up (Table 4). Median Charlson Comorbidity
Index (CCI) at both diagnosis and most recent follow-up was
0 (IQR 0, 1). There was a 12% incidence of deep vein throm-
bosis at follow-up; none of these participants with DVT was
on tamoxifen. Among the same 40 participants who completed
the generalized anxiety disorder 7-item scale (GAD-7) and the
depression module of patient health questionnaire (PHQ-9)
at both the SV visit and follow-up, the median GAD-7 score
for anxiety was 0 (“none”) with an IQR of 1 (“none”) to 7
(“mild”), and the median PHQ-9 score for depression was 1
(“minimal”) with an IQR of 1 (“minimal”) to 6 (“mild”). A
higher proportion of participants reported moderate or severe
anxiety (17% vs. 12%) and depression (19% vs. 7%) at most
recent follow-up than at SV. While employment status was
not significantly associated with depression, employment sat-
isfaction was associated with lower likelihood of depression
(p=0.02). Moderate or severe depression at most recent fol-
low-up was significantly associated with higher likelihood of
myalgias (p=0.006), pain (p <0.001), weakness (p=0.007),
fatigue (p <0.001), insomnia (p <0.001), and hot flashes
(p=0.007). There were no significant differences in levels of
depression or anxiety based on use of endocrine therapy, obe-
sity, activity level, and paresthesias.

Discussion

As advances in the management of early-stage breast
cancer reduce the risk of cancer recurrence and death,
recognition of issues faced by survivors is essential for
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Table 1 Participant demographics, cancer characteristics, and treatment at most recent follow-up

Characteristic (N=52)

Frequency

Age at diagnosis (years), median (IQR)
Current age, median (IQR)
Race

Ethnicity

Education

Insurance status

Marital status™®

Menopausal at diagnosis

Mutation present in those with genetic testing (n=25)

Stage

Node status

Hormone receptor status

HER-2 receptor status

Surgery

Lymph node assessment

Chemotherapy

Endocrine therapy

Anti-HER?2 therapy

Caucasian

African American

Other

Hispanic

Non-Hispanic

Less than high school

High school/GED

Vocational and Associates
Undergraduate degree BA/BS
Graduate degree MS/MBA/JD/PhD/MD
Private

Medicare

Single

Married/Partnered
Separated/Divorced

Widowed

Yes

No

BRCAL (n=4)

BRCA2 (n=1)

PALB2 (n=1)

1

2

3

Positive

Negative

Positive

Negative

Positive

Negative

Lumpectomy

Bilateral mastectomy

Bilateral nipple sparing mastectomy
Bilateral skin-sparing mastectomy
UL mastectomy

Sentinel lymph node (SLN) biopsy
Axillary lymph node dissection (ALND)
Yes

No

Overall

Among HR-positive

Tamoxifen

Aromatase inhibitor 20

Yes

No

54.5 (43, 65.5)
59 (47,71.5)
1%
27%
2%
2%
98%
4%
17%
21%
25%
33%
73%
27%
12%
61%
17%
10%
62%
38%
16%
4%
4%
31%
52%
17%
54%
46%
56%
44%
42%
58%
44%
31%
8%
6%
11%
73%
19%
94%
6%
56%
97%
31%
69%
42%
58%
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Table 1 (continued)

Characteristic (N=52) Frequency
Radiation Breast 56%

Chest 449

Boost 18%

LN 59%
Time from diagnosis to SV (years), median (IQR) 0.9 (0.7, 1.3)
Time from diagnosis to most recent follow-up (years), median (IQR) 3.1(24,4.2)
Time from SV to most recent follow-up (years), median (IQR) 1.9 (1.5,3.1)

“At SV, 13% were single, 66% were married/partnered, 9% were separated/divorced, and 11% were widowed

Table 2 Employment, body mass, and physical activity

Characteristic (N=52) Frequency at present

Employment status

Employed 54%
Homemaker 36%
Retired 6%
Unemployed 4%
Current employment type
Regular 86%
Independent contractor 7%
On call 4%
Agency 3%
Employment length
<6 months 3%
6—12 months 1%
> 12 months 86%
Employment years, median (IQR) 9.5(5.8,12)
Employment satisfaction
Very 46%
Somewhat 29%
Not too 14%
Not at all 11%
BMI, mean (IQR) 28.9 (24.5,32.7)
BMI class
< 18.5 (underweight) 0%
18.5-24.9 (normal) 31%
25-29.9 (overweight) 23%
> 30 (obese) 46%
Exercise
Sedentary or inactive 60%
Insufficiently active 19%
Sufficiently active 21%

* At diagnosis [15]: 67% were employed, 29% retired, 4% homemaker,
and 0% unemployed. Mean BMI (IQR) was 28.5 (24.3, 31.6). BMI
classes include 2% underweight, 29% normal BMI, 31% overweight,
and 38% obese

BMI body mass index
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optimizing survivorship care and future research. In
this long-term follow-up study, we surveyed a cohort
of patients who were initially referred by their medical
oncology providers for a SV after locoregional and initial
systemic therapy. We observed a large proportion of par-
ticipants who were dissatisfied at work or who dropped
out of the work force, along with a significant association
with presence of symptoms like paresthesias. Over two-
thirds of our breast cancer survivors were sedentary and
had excess weight (BMI> 25 kg/m?) at diagnosis and at
the SV, which is higher than expected when compared to
cancer survivors at large [27]. Use of endocrine therapy,
employment, anxiety, and depression was not associated
with BMI, while the only factor associated with BMI was
activity. Activity was also associated with lower odds of
pain or fatigue, though there were no significant changes in
comorbidities between diagnosis and most recent follow-
up. Moderate or severe depression was observed in 19%
of participants, which is increased from 6% at SV and
higher than the reported prevalence of depression in the
general cancer survivor population [28]. Moreover, for
those with moderate or severe depression at most recent
follow-up, there was an association with myalgias, pain,
weakness, fatigue, insomnia, and hot flashes. Moderate or
severe anxiety was observed in 17% of participants, which
is increased from 12% at and comparable to observed esti-
mates in general cancer survivors.

Our data suggest that certain breast cancer survivors, such
as those who have received systemic chemotherapy, may
face heightened issues after completing initial treatments.
Additionally, given the association between depression and
employment satisfaction, detection and treatment of under-
lying depression and sequela of therapy, like paresthesias,
could favorably impact their ability to work. Increasing
physical activity could also help improve BMI and pos-
sibly symptoms such as pain and fatigue. Thus, helping
patients return to work and increase physical activity may
improve the quality of their survivorship. Further studies
examining work discrimination and work satisfaction after
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Table3 Symptom questionnaire among those with paired data (at
both SV and follow-up)

Symptom Frequency of moder- Frequency of moderate
ate or severe symp-  Or severe symptom at
tom at SV (n=40) follow-up (n=40)

Insomnia 31% 33%

Weight change 36% 33%

Myalgias 28% 28%

Paresthesias 25% 28%

Hot flashes 18% 23%

Weakness 10% 21%

Fatigue 28% 21%

Pain 21% 18%

Sexuality 17% 15%

Memory 13% 13%

Menstrual changes 7% 13%

Vaginal dryness 21% 13%

Difficulty at work 10% 11%

Difficulty with 11% 8%

relationships
Fertility 3% 3%
% weight change, 1.8% n/a
median (IQR) (—=3.6%, 6.0%)
Significant weight 15% n/a

gain (> 10%)

Patients used a 4-item Likert scale ranging from none to severe to rate
their concerns. For analysis, scores of none and mild, as well as mod-
erate and severe, were grouped together

diagnosis may better inform us of the long-term challenges
that patients experience.

Over a quarter of participants in our study were African
American, and continued inclusion of minorities is essen-
tial for understanding long-term effects in all breast cancer
survivor population. Black women have lower disease-free
survival compared and are 1.2 times more likely to suffer
from breast cancer mortality than White women. Addition-
ally, the prevalence of obesity in Black women is almost
twice than that of White women (Arnold, 2016) and there is
a modest exploration of how both obesity and race impact
cancer outcomes. Future studies will need to address racial
disparities in cancer and non-cancer outcomes.

Our study has limitations. First, our study population is
small, has incomplete data at SV, may underestimate comor-
bidities, and is insufficiently powered to test many associa-
tions of interest. While all participants who received SVs
completed an initial survey, these were not all scanned into
the medical record at intake and not accessible upon chart
review. The survey return rate was lower than ideal at 70%,
as not all who completed it at SV completed it at follow-up.
The SVs were not designed to assess their effectiveness, but
instead to better understand the individual impact of cancer

Table 4 Comorbidity and mental health

Comorbidity Frequency at follow-up
(N=52)

HTN 42%

Thyroid issues 15%

DVT 12%

Pulmonary issues 10%

Diabetes without damage 6%

MI 6%

PVD 4%

Diabetes with damage 2%

Liver disease, mild 2%

CKD 2%

Stroke 2%

Hemiplegia 2%

CT 2%

Charlson comorbidity score, median (IQR)* 0 (0, 1)

Mental health** At recent survey

(N=40)

Anxiety score, median (IQR) 0(0.1)

None/mild 83%

Moderate/severe 17%

Depression score, median (IQR) 1(1.2)

None/mild 81%

Moderate/severe 19%

“Charlson comorbidity score includes moderate/severe liver disease,
metastatic cancer, AIDS, CHF, dementia, PUD, and leukemia/lym-
phoma/local cancer (all of which were 0% for participants)

“*At SV, 12% had moderate/severe anxiety and 7% had moderate/
severe depression (n=52)

diagnosis and treatment, as well as to guide program devel-
opment. Additionally, not all patients were systematically
offered to participate in them, resulting in a potential referral
bias with clinicians identifying patients felt to be at greater
risk or challenges after treatment and late effects. Despite
these limitations, the major strengths of the study include
high survey participation rate and a broad assessment of
domains with long-term follow-up.

Finally, increasing efforts in wellness promotion are vital
for cancer survivors. Similar to other survivorship programs,
the current care models at our institution lack emphasis on
assessment and cultivation of interpersonal relationships,
review of employment, reinforcement of lifestyle inter-
ventions, and conversations about mental health. Future
studies should focus on clear selection criteria for higher
risk patients for targeted interventions. Moving forward,
we will be testing a recently developed behavioral battery,
which assesses demographics, social determinants of health,
mental health, medication adherence, lifestyle factors, and
symptoms. Risk models incorporating a behavioral battery
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may help health systems deploy meaningful interventions
for those at greatest risk for worse outcomes, address their
needs as cancer survivors, more effectively use health care
resources, and ultimately improve their overall health-related
quality of life.
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