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Abstract

Introduction Twenty percent of breast cancer survivors have co-occurring diabetes and face a 50% greater risk of 10-year
mortality compared to survivors without diabetes. Individuals with cancer are often overwhelmed during cancer treatment
and have less time for their diabetes, contributing to worse outcomes. We elicited perspectives of breast cancer survivors
with diabetes regarding their specific needs for diabetes and cancer co-management.

Methods We conducted semi-structured interviews with women with breast cancer aged 40 + years at three New York City
hospitals from May 2021 to March 2022. Eligible participants had type 2 diabetes or pre-diabetes. Interviews were audio-
recorded, professionally transcribed, and coded by two independent reviewers.

Results We conducted interviews with 15 females with breast cancer of mean age 61.5 years (SD 7.2); 70% were Black,
Hispanic, or Asian/Pacific Islander, and 20% had only a high school education. Most (73%) patients were insured by
Medicaid or Medicare, and 73% underwent chemotherapy as part of their cancer care. Of the 15 participants, 60% reported
that their glucose levels were of control during cancer treatment and nearly 50% reported glucose levels >200 mg/dL. We
identified distinct themes that reflect patient-reported challenges (worse glucose control after initiation of cancer treat-
ment, lack of information on co-managing diabetes, negative psychosocial effects, burden of diabetes management during
cancer care) and needs/priorities (designated provider to help, educational resources specific to diabetes and cancer, and
individualized care plans).

Conclusions Patients co-managing diabetes and cancer face challenges and have unmet needs that should be addressed to improve
diabetes control during cancer treatment. Our findings can directly inform interventions aimed at improving glucose control in
this population.
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Introduction

In the USA, 20% of the 3.5 million breast cancer survivors
had diabetes at the time of their cancer diagnosis [1-3].
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Prior work has shown that patients with cancer have dif-
ficulty finding time for diabetes management during cancer
treatment, which they say demands their full attention [8,
10]. We have also heard from oncologists that diabetes man-
agement is not their clinical priority or expertise [9, 11, 12].
Furthermore, as patients need to see oncologists frequently
during active cancer care, they have less time and energy to
see their PCPs, limiting the PCP’s ability to manage diabetes
during this acute phase of cancer care [13]. Finally, PCPs
have limited knowledge of rapidly changing chemothera-
peutic agents [14] and may not feel confident about how to
manage diabetes during chemotherapy [12].

The current study sought to elicit the perspectives of
patients with breast cancer and diabetes regarding the spe-
cific challenges they faced and unmet needs in terms of dia-
betes and cancer co-management. By better understanding
what exactly patients need to successfully co-manage these
two burdensome conditions, interventions can be designed to
directly respond to patient challenges, needs, and priorities.
Because minorities with both breast cancer and diabetes are
at especially high risk of poor outcomes [15], we aimed to
recruit mostly minority women.

Methods
Study design

This qualitative study conducted semi-structured interviews
with patients to elucidate patient-perceived needs and priori-
ties for diabetes management during breast cancer treatment.
This study was approved by the WCM Institutional Review
Board (20-03,021,654).

Setting

To identify and recruit eligible participants, we collabo-
rated with oncology providers from New York-Presbyterian
(NYP)-Weill Cornell Medicine (WCM), NYP-Brooklyn
Methodist Hospital, and NYP-Queens Hospital. All three
hospitals are part of the NYP Healthcare System, which
serves patients from all five boroughs of New York City.
NYP-WCM is a large teaching hospital in the Upper East
Side. Annually, there are more than three million patient
visits, and the faculty provide care for over 200 inpatients
on any given day at both the Upper East Side and Lower
Manhattan NYP/WCM campuses. Located in Park Slope,
NYP-Brooklyn is a large academic hospital that provides
approximately 40,000 inpatient visits and 500,000 outpa-
tient visits annually. NYP-Queens is a community teaching
hospital in Flushing that provides approximately 162,000
ambulatory care visits and 124,000 emergency service visits
annually. Additionally, to achieve greater patient diversity,
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we partnered with New York-based breast cancer patient
advocacy organizations to disseminate an electronic flyer
with a summary of the study. Interested and eligible patients
contacted the research team via telephone or email; after-
wards, a research assistant (JC) followed up with patients
to confirm eligibility, further explain the study details, and
answer potential questions.

Participant eligibility and recruitment

We employed purposive sampling to achieve a diverse sam-
ple of eligible participants. To be eligible, participants had
to be 40 years of age or older, diagnosed with breast cancer,
and have type 2 diabetes or pre-diabetes. In collaboration
with providers from NYP-WCM, Brooklyn, and Queens,
we received referrals of eligible patients. First, providers
received permission from the patients to share their contact
information with the research team. Afterwards, a research
assistant (JC) used a standardized script to approach eli-
gible patients via telephone to invite them to participate
in the study. During this initial call, the research assistant
explained the details of this study and answered potential
questions. Due to the COVID-19 pandemic, we conducted
all semi-structured interviews virtually using Zoom Video
Conferencing software, a secure HIPA A-compliant platform.
Participants provided verbal and electronic consent, which
included permission to record the interviews and publish
de-identified excerpts.

Data collection and interviews

Two researchers trained in qualitative methods conducted
one-on-one semi-structured virtual interviews in English.
Interviews were conducted virtually on Zoom. Interviews
lasted 45—60 min.

A semi-structured topic guide was used to guide each
patient interview. The topic guide was developed using
insights from our group’s prior work [10, 16], as well as
discussions with clinical experts in endocrinology, primary
care, and oncology. First, patients were asked to describe
their overall experiences co-managing diabetes and breast
cancer. The interviewer probed patients about challenges,
surprises, and what they wish they had known at the time.
Patients were asked to share what went well in their experi-
ences, what kind of unmet needs they had, and what they
wish providers or clinical staff had done more or less of.
Patients elaborated on specific examples and situations they
encountered during their experience caring for diabetes and
cancer. Lastly, patients were asked to provide their perspec-
tives on a theoretical co-management program in which a
nurse practitioner embedded in the oncology care team man-
aged their diabetes during chemotherapy. The goal of this
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question was to obtain patient impressions and perspectives
about an intervention that our team is currently developing.

Demographic survey

At the end of each interview, participants completed a
demographic questionnaire that asked them to report: age,
gender, race/ethnicity, highest level of education completed,
insurance type, months/years since breast cancer diagnosis,
months/years since diabetes diagnosis, cancer treatments
received, type of diabetes management (e.g., diet/exercise,
pills, insulin), if their glucose became out of control during
cancer treatments, and the highest glucose they recall dur-
ing cancer treatment. The two last questions focused on the
short-term diabetes management experience. Participants
then received a $50 gift cards.

Data analysis

All 15 interviews were audio-recorded and professionally
transcribed by Ubiqus, a transcription service. Prior to data
analysis, interview transcripts were de-identified to ensure
confidentiality.

We used a thematic approach to analyze the patient
interview data, which has been widely used in health ser-
vices research [17]. First, an open coding system was used,
wherein two team members (JC & MW) independently
reviewed and coded four initial transcripts. Afterwards, dis-
crepancies were reconciled by a senior team member (LCP)
and codes were consolidated into a codebook. Then, two
team members (JC & JR) independently coded the remaining
11 transcripts. All transcript data were then analyzed using
a custom-built Python-visualization tool [18]. Finally, the
team (JC, JR, LCP) reviewed the analyses as a group and
came up with over-arching themes.

The qualitative study adheres to the Consolidated Crite-
ria for Reporting Qualitative Research (COREQ) checklist
(Supplemental Material 1).

Results
Participant characteristics

Between May 2021 and March 2022, we conducted 15 semi-
structured, virtual interviews with patients who had breast
cancer and type 2 diabetes. Of these interview participants,
the mean age was 61.5 years (SD 7.2); 100% were female;
70% were either Black, Hispanic, or Asian/Pacific Islander;
and 20% had only a high school education (Table 1). The
mean number of years since their diabetes was first diag-
nosed was 15 (SD 6.8) years, and the median was 12 years.
The mean time since their breast cancer was first diagnosed

was 3.3 (SD 3.6) years. Most (73%) patients were insured by
Medicaid or Medicare and 73% underwent chemotherapy as
part of their cancer care. Almost all (87%) used diet, exer-
cise, or oral diabetes medications to manage their glucose
during cancer treatments. Of the participants, 60% reported
having their glucose out of control during cancer treatments,
and nearly 50% reported glucose levels > 200 mg/dL during
that time.

Qualitative themes

The analyses indicated that we reached thematic saturation
after 13 interviews; two additional interviews were con-
ducted to confirm saturation. Our team identified six distinct
themes that reflect patient-reported challenges, needs, and
priorities for diabetes and cancer co-management (Fig. 1).

Theme 1: Patients report that their diabetes was out of
control after initiation of breast cancer treatment

Most patients reported a noticeable decline in their glu-
cose control and self-management activities following ini-
tiation of breast cancer treatments. Patients struggled to get
their diabetes under control in the short-term.

From the first time I started [cancer treatments], which
this is now in round three, that’s when the numbers
were going up. And now, I have to be perfectly honest
with you. It’s kind of upsetting to me because I have
worked so hard prior to that.

I had disclosed to them that I had the cancer diagnosis
and how now my sugars are not being managed as a
result of me getting the chemo...now that I'm starting
to take the chemo and use steroids, the numbers [glu-
cose levels] are very high.

I didn’t really know if I had full-blown diabetes or
was I pre-diabetic, and if you’re pre-diabetic does that
mean you have diabetes? I was really just focused on
the cancer part of it also, so it [glucose] wasn’t being
controlled really at all.

Patients also reported having side effects from chemo-
therapy which affected their diabetes management. For
many patients, nausea and vomiting influenced how much
and what they could eat. Patients attributed worse glucose
control to these appetite changes.

Well, I think it usually gets low during my treatments
because I didn’t--I wasn’t eating... With the treatments
for the cancer and the diabetes I’'m not eating. It usu-
ally gets low and makes me sick.

On the diabetes too, because there are certain things
you can’t eat, and then with the cancer, both of them
combined together, that’s certain things you can’t eat
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Table 1 Participant characteristics

Characteristics N=15
Age (in years), mean (SD) 61.5(7.2)
Gender
Female 15 (100%)
Race/ethnicity
Non-Hispanic White 5(33%)
Non-Hispanic Black 7 (47%)
Asian/Pacific Islander 2 (13%)
Hispanic/Latino 1 (7%)
Highest level of education
Graduate degree 7 (47%)
College degree 4 (27%)
Some college 1 (7%)
Completed high school or GED 3 (20%)
Insurance type
Medicaid only 4 27%)
Medicare only 1(7%)
Private only 4 27%)
Medicare and Medicaid 3(20%)
Medicare and private 3(20%)
Cancer treatment
Surgery 10 (67%)
Chemotherapy 11 (73%)
Radiation 8 (53%)
Hormone therapy 5(33%)
Type of diabetes management
Diet and exercise 13 (87%)
Pills 13 (87%)
Insulin 3 (20%)
Other injectable medications 2 (13%)
Lack of glucose control during cancer treatments
Yes 9 (60%)
No 2 (13%)
Don’t know 4 27%)
Highest glucose recalled during cancer treatment
>300 6 (40%)
200-299 1 (7%)
150-199 3 (20%)
-<150 5 (33%)
Time since initial breast cancer diagnosis (in 3.3 (3.6)

years), mean (SD)

Time since diabetes diagnosis/elevated glucose 15 (6.8)
levels (years), mean (SD)

GED, General Educational Development; SD, standard deviation.

*Participants were asked to report all of their different cancer treat-
ments, and diabetes management strategies so percentages do not

total 100%

and you don’t have an appetite, and if you don’t eat
you feel sick. Diabetes makes you nauseous, wobbly,
and sometimes you break into sweats. At least [ break
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into sweats. I get sweats. And then with cancer after
the surgery they started chemo. You have no appetite.
It was hard.

For other patients, the added burden of managing both
diabetes and breast cancer therapy made it difficult for them
to take care of their overall health.

It was real hard because when they told me I was diag-
nosed with cancer I like fell off - -. I took my medi-
cine and stuff—talk about I wasn’t eating right and my
sugar was all over the place.

Theme 2: Patients report lack of information on managing
both their diabetes and breast cancer

Patients did not receive diabetes-cancer specific educa-
tional information or guidance to prepare them to manage
the two conditions simultaneously.

Yeah, they talked a little bit but not much because they
know that I’'m probably just started out with cancer so
they know my mind probably just on cancer.

My doctor was always just focused on the cancer, that
was it.

I really didn’t think that my diabetes was an issue. It
wasn’t until I was taking part of the chemotherapy
toward the end that my sugar escalated to 479 one
day. I found myself in the hospital and at that point
my medication was increased, I found myself with the
neuropathy in my feet and hands, and that feels like
it’ll never go away, but that was really when I realized
that the diabetes was even a factor.

Some patients were unaware that increased blood glucose
levels were a potential side effect of receiving treatment for
cancer.

I wish my doctors would have told me to expect possi-
ble changes in my blood sugar levels and maybe given
me some help as to how to control it.

When I first started cancer treatment, I didn’t think I
had diabetes...I don’t know if they were testing it, but
I can say they never mentioned anything to me until
like about a year now or so.

Specifically, patients wanted information about how to
manage their diet so they can manage their diabetes on their
own. Some expressed a desire for this advice to be tailored
to their situation, and to be more involved in the discussions
with their providers.

I think there has to be an educational component
regarding nutrition and allowances when you have
glucose, so it helps me be lowering it.

I have brain fog from chemo, chemo brain. Smoothie
recipes...I can look it up. I've got books. I don’t need
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Theme 1: Individualized DM
care during cancer treatment

Theme 2: Designated provider
to co-manage DM and cancer

Theme 3. Psychosocial effects of
co-managing DM and cancer

Patients want the option of
in-person and/or virtual
individualized diabetes
care during cancer care

Patients want an oncology
or PCP provider to take
charge of their care

Patients report feeling
frustrated with their
cancer and DM care

Patients want providers to
initiate communication
about their care across

specialties

Due to the psychosocial
stressors, patients seek
support groups

Patients want an
individualized meal plan

Fig. 1 Major themes and subthemes identified from patient interviews

that. I’'m not getting what I’'m needing from nutri-
tional counseling. Nobody’s talking about the ane-
mia, the glucose, this is what’s going on. That’s what
I expect from them.

Theme 3: Patients report actively taking ownership of

their diabetes during breast cancer treatment

Theme 4. Lack of information on

co-managing DM and cancer

Patients report needing

|__| more information/support

on how to co-manage DM
and breast cancer

Patients want guidance on
f— who to contact regarding
their DM and cancer care

e —

Patients want to be
— involved in a shared
decision-making model

Theme 5. Worsening DM from
cancer treatments

Patients report having DM-
related and
chemotherapy-induced
neuropathy as a barrier to
co-managing both diseases

Theme 6. Patients report
actively taking ownership of
their DM care during breast

cancer treatment due to lack
of guidance from providers

Patients report initiating
communication with their
oncology and PCP
providers due to lack of
effective communication
across specialties

Patients report struggling
to manage DM after
initiating cancer
treatments

Patients are active in their

|| care because they feel like

there is inadequate
guidance

—  J

Patients report actively
||  seeking help from

dieticians to control their
sugar levels

Theme 4: Patients report experiencing negative psycho-
social effects of managing both their diabetes and breast

cancer

Patients reported feeling overwhelmed, anxious, and
depressed as they experienced challenges in managing both
diabetes and breast cancer. These patients felt their diabetes
self-management was an added stress, which affected their

Patients reported feeling frustrated that no one was
actively caring for their diabetes during cancer treatment
or giving them guidance to do so, which led patients to
feel that they had to take ownership themselves. This often
resulted in seeking care from multiple different providers
and searching for answers to their questions online.

mental well-being.

Very down, depressed, it’s something more to add on
to cancer and it’s very stressful—testing strips, prick
your finger when you’re disabled yourself on one side,
more medication to add on to and I take chemo pills

I started getting baselines from cardiology, the
memory specialist, gynecology. I started my own.
My doctor never told me to do any of these things.
But I did it myself to develop baselines

Even before I was diagnosed with the breast cancer,
the primary care doctor had referred me to an endo-
crinologist. So I had started care for diabetes mainte-
nance and management even before the breast cancer.
When I heard about the breast cancer, the concern
was even more of a concern. Because I do follow
up on medical issues. It’s part of how I feel I must
manage myself regardless of any diagnoses. It was a
concern for me. It still is. But I've always taken strict
measures as best as possible to manage the diabetes.
Every day I read on breast cancer. Every day I read
on google about diets and exercise.

And I’ve even gone to the point where I look back
at the same date last year or whatever to check to
see what was the numbers then and what’s happened
between last year and this year. I really advocate for
myself and my own health.

every day, it is very hard.

I’m afraid to because it could really screw up every-
thing in my body. So I’'m really afraid. That’s really
the truth.

“I think that was traumatic for me, like pricking my
finger was just, I don’t know, it somehow felt like self-
mutilation. It was very hard for me to do it.

Theme 5: Patients report wanting a designated provider to
co-manage their diabetes during cancer treatments

Patients were unsure of which provider they should go to
for diabetes-related needs during cancer care and expressed
a desire for a specific provider to be designated. Patients
liked the possibility of a designated nurse practitioner to
help manage their diabetes but wanted them to communicate
with their oncologist.

Having a nurse practitioner as an advocate and an
additional care provider, it makes things happen
more regularly instead of my worrying, “Oh my
gosh; my blood sugar was high this morning and
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my next visit is next week. Should I call the doctor?
Should I go to the hospital?” But just knowing that
there’s another caregiver who can help to just moni-
tor things that cause stress and anxiety, I think that’s
a great, wonderful initiative.

Interviewer: “How important is it for you for this
nurse practitioner, this health coach for diabetes and
breast cancer, how important is it for this person to
talk to your oncologist directly?” Patient: “100%
important”

Yeah and a conversation with the oncologist.
Because again, the protocol is what’s keeping me
alive.

Theme 6: Patients report the need for individualized glu-
cose management during active breast cancer treatment

Patients report having complex, varying needs in relation
to their glucose management during cancer care and want
their providers to devise an individualized plan for them.

I’m not getting anything really in regard to glucose or
anything else that’s a residual or symptom or could be
a long-haul experience. That makes me worried.
Some counseling kind of talk, so to speak, might be
helpful to a person who may potentially end up deal-
ing with diabetes during the cancer treatment, what
could happen.

Patients would like the option of either in-person or vir-
tual individualized glycemic control.

Interviewer: “Would you prefer to see this person
[individual responsible for glucose management] in
person or telehealth?

Patient: “If they’re in the same building or the same
place I'm getting the treatment, then I don’t mind in
person. If it’s a matter of “I can’t see you on that day,
but we can have a tele-visit the next day or another day
during the week,” then I'm fine with that. But I actu-
ally like seeing people in person.”

Furthermore, patients would like more advice related to
diet and nutrition which they believe is key to keeping their
glucose levels under control.

I think they [oncologists] should be looking at what
foods contradict chemotherapy, like I mentioned,
because patients don’t know and they could be taking
something that nobody knows about, whether it’s for
a glucose study or not.

Just to make sure the person [individual responsible
for glucose management] can explain about...how they
numbers are and what they do—numbers to normal
every day and eat the right proper diet, make sure I'm
eating the right proper food to keep on with my diet.
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Discussion

We report the perspectives of 15 patients with breast can-
cer and diabetes regarding their specific needs and priori-
ties for effective management of both diabetes and cancer
during active cancer treatment. We found that patients
experienced worsening glucose control following initiation
of cancer treatments, and the combination of the worsen-
ing glycemic control and burden of cancer treatments led
to negative psychosocial consequences including anxi-
ety and depression. To address these problems, patients
reported wanting to be equipped with an individualized
diabetes-cancer management plan and diabetes-cancer
specific educational materials and guidance. Furthermore,
they noticed that there was no single provider in charge of
glucose management during the acute cancer care phase
and expressed a desire to have a specific provider desig-
nated to them.

Our findings on the challenges that patients face man-
aging both their diabetes and cancer during active can-
cer therapy are consistent with prior studies, which have
reported that chemotherapy regimens that include corti-
costeroids [19] can elevate glucose levels in people with
recognized diabetes and can cause steroid-induced dia-
betes in patients without previously recognized diabetes
[20, 21]. In fact, steroids can worsen undiagnosed or pre-
diabetes to clinically severe diabetes [22]. Hyperglycemia
during chemotherapy has also been shown to increase the
risk of chemotherapy-related toxicity and require chem-
otherapy-dose reductions [23, 24]. Uncertainty about
which provider should be responsible for glucose manage-
ment during cancer treatments has also been previously
documented [12] and appears to be a prevalent barrier to
effectively co-managing diabetes and cancer. Addition-
ally, uncertainty about which provider to refer to com-
bined with the lack of educational materials led patients
to feel that they had to become extremely pro-active about
finding help, information, and answers to their questions.
Unfortunately, this contributed to patients feeling con-
fused and overwhelmed. To the best of our knowledge,
ours is the first study to describe the psychosocial effects
of co-managing diabetes and cancer. There has been work
done documenting the psychosocial effects of managing
each condition, separately [25-29].This is especially true
for cancer, where studies have reported that depression is
three times more prevalent among patients with cancer
than the general population [29].

Patients articulated several needs for managing their
diabetes during cancer treatment that were important to
them: (1) an individualized diabetes/cancer care plan, (2)
a designated provider for diabetes management during
cancer, and (3) cancer- and diabetes-specific education.
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Designating a specific provider to be responsible for
managing diabetes during active cancer treatments may
help overcome some of the patient-reported challenges in
self-managing diabetes during active cancer treatment. In
particular, nurse practitioners (NPs) have been shown to
successfully manage diabetes in outpatient [30, 31], inpa-
tient [32], and community [33] settings, and NPs have also
been successfully integrated into oncology care teams to
support general cancer care [34]. However, including an
NP on an oncology care team to specifically manage diabe-
tes for cancer patients receiving chemotherapy has not yet
been reported. Our prior work has confirmed that this is an
appealing solution for both PCPs and oncologists [35], and
our current study clarified what should be included in this
intervention from the patient perspective. To ensure that
this proposed strategy of leveraging NPs is consistent with
patient values and priorities, the intervention should pro-
vide an individualized management plan for each patient
including diabetes medication management, especially
when nausea limits dietary intake; nutrition counseling;
frequent check-ins; and diabetes- and cancer-specific edu-
cational materials. Our study team will use this patient-
generated information to refine an NP-led intervention,
which is part of a larger study to improve diabetes care
during cancer treatments. By engaging patient stakehold-
ers in the intervention development process, we seek to
make our solution to sub-optimal diabetes management
during cancer care, patient-centered.

Limitations

This qualitative study included only 15 women with breast
cancer and may not be generalizable to all breast cancer
patients or individuals with other cancer types. However, it
is worth noting that we reached saturation (no new themes
emerged) [36] after 13 interviews and feel confident that
our study represents a valid view of patient-reported chal-
lenges and needs for diabetic patients undergoing breast can-
cer chemotherapy. We did not ask participants about their
diabetes management patterns before being diagnosed with
cancer so we are unable to describe changes that occurred
after cancer. Additionally, as we were focused on diabetes
and breast cancer, we did not collect information about other
comorbid conditions.

Strengths

The racial/ethnic diversity of our study sample (70% are
Black, Hispanic/Latino or Asian/Pacific Islander) is an
important strength, as we were able to capture challenges
experienced and needs/priorities for this population, which
is also at highest risk of complications of diabetes and breast
cancer treatment. Additionally, these findings will directly

inform the development of an intervention, which helps
ensure the intervention will be patient-centered and respon-
sive to patients needs/priorities.

Conclusion

We found that patients with diabetes undergoing breast can-
cer chemotherapy experience distress when their blood sugar
becomes uncontrolled and feel that they have unmet educa-
tional and monitoring needs, which should be addressed.
The next step in this line of scientific inquiry is to take these
patient insights to develop strategies to better support dia-
betes management during cancer treatment for women with
diabetes undergoing cancer chemotherapy. Oncology provid-
ers should consider these patient-reported challenges when
caring for patients with cancer and comorbid diabetes, as
they may benefit from additional support and guidance man-
aging both conditions during chemotherapy.
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