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Abstract
Purpose  Diabetes is a prevalent comorbid condition among many women with breast cancer. The roles and responsibilities 
of managing diabetes during cancer care are unclear, as oncologists lack interest and clinical expertise and many patients 
stop seeing their primary care providers (PCPs). Uncertainty around who should manage diabetes for cancer patients can 
result in gaps in care for survivors. We sought to elicit the perspectives of providers about a novel diabetes care delivery 
intervention for women undergoing chemotherapy for breast cancer.
Methods  We conducted nominal group sessions with PCPs and breast oncologists across the USA. We introduced a novel 
care delivery model, which involved a nurse practitioner (NP) specifically trained in diabetes to work within the oncology 
team to manage diabetes for women during chemotherapy. PCPs and oncologists were asked to identify potential barriers and 
facilitators to the intervention’s success and then vote on the top three most important barriers and facilitators, separately. 
Votes were aggregated across sessions and presented as frequencies and weighted percentages.
Results  From November to December 2020, two 60-min sessions with PCPs and two 60-min sessions with breast oncolo-
gists were held virtually. In total, 29 providers participated, with 16 PCPs and 13 breast oncologists. At the health system 
level, financial support for the NP-led intervention was identified as the most important barrier across both provider types. 
Clearly defined roles for each care team member were identified as the most important facilitator at the care team level. At 
the patient level, lack of cancer-specific diabetes education was identified as an important barrier.
Conclusion  Our findings underscore the need to engage various stakeholders including policy makers, institutional leader-
ship, care team members, and patients to improve diabetes care for patients undergoing chemotherapy for breast cancer. 
As such, multi-disciplinary interventions are warranted to increase awareness, engagement, and self-management practices 
among breast cancer patients with diabetes.
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Introduction

In the USA in 2020, 20% of the 280,000 incident breast can-
cer patients had diabetes at the time of their cancer diagnosis 
[1–3]. With an aging population and rising prevalence of 
diabetes risk factors like obesity, the number of breast cancer 
patients with diabetes will grow over the coming years. Dia-
betes receives less attention than usual during active cancer 
treatment because patients, oncologists, and primary care 
providers (PCPs) often prioritize cancer care over manage-
ment of other chronic diseases [4]. Although this choice may 
be appropriate, some cancer treatment modalities such as 
certain types of chemotherapy can worsen glycemic control, 
which puts patients with diabetes and cancer at increased 
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risk for poor outcomes including emergency department vis-
its, hospitalizations, and even death. In fact, breast cancer 
patients with diabetes have a 50% increased risk of all-cause 
and breast cancer–related mortality, compared to breast 
cancer patients without diabetes [5, 6]. Both oncologists 
and PCPs recognize the need for glycemic control during 
chemotherapy in individuals with breast cancer and diabe-
tes [7]. However, diabetes management during this phase of 
care is not straightforward and it is unclear which provider 
should be responsible for managing diabetes during cancer 
chemotherapy.

Uncertainty around who should manage diabetes for can-
cer patients on chemotherapy can result in gaps in care [8]. 
Identifying a provider who could effectively manage dia-
betes may be an appealing solution to patients, PCPs, and 
oncologists alike. Notably, nurse practitioners (NPs) have 
already been successfully integrated into many oncology 
care teams to support general cancer care [9]. NPs have also 
been shown to successfully manage DM in ambulatory [10, 
11], inpatient [12], and community [13] settings, but, to our 
knowledge, having an NP on the oncology care team to man-
age DM for breast cancer patients on chemotherapy has not 
yet been tried. This study sought to elicit the perspectives of 
NPs, oncologists, and PCPs about barriers and facilitators 
to a proposed approach of having an NP manage diabetes 
during breast cancer chemotherapy. Insights generated from 
this qualitative study will be used to inform and refine the 
proposed NP-led intervention to ensure it meets the needs 
of both oncologists and PCPs.

Methods

Conceptual framework

This qualitative study was guided by the Institute of Medi-
cine’s (IOM) four-level conceptual model for healthcare 
delivery change [14, 15]. This systems approach framework 
to healthcare delivery [16] considers the influences of the [1] 
patient, [2] care team, [3] organization, and [4] environment 
on healthcare delivery (Fig. 1).

Provider eligibility and recruitment

PCPs, NPs, and breast oncologists across the country were 
recruited through professional networks, emails, and CME 
newsletters. Providers who cared for at least 10 women with 
both breast cancer and type 2 diabetes during their careers 
were eligible. Trainees were not eligible to participate. Eli-
gible providers were approached via email by a research 
assistant to schedule the nominal group sessions. To thank 
providers for their time and participation, each provider was 
given a $100 gift card.

Setting

In order to include providers nationally and to be mindful 
of the risks associated with the COVID-19 pandemic, this 
qualitative study was conducted virtually from November 
to December 2020. We utilized ZOOM, a secure HIPAA-
compliant video-conferencing software, to conduct the 
qualitative sessions. To facilitate small-group discussions, 
participants entered the virtual ZOOM conference room 
with their cameras. All participants provided verbal con-
sent. This study was approved by the Institutional Review 
Board at Weill Cornell Medicine (IRB #20-03021653).

Nominal group protocol

Nominal groups are a widely used technique for eliciting 
expert feedback on a topic and reaching consensus [17, 
18]. This qualitative methodology is especially appealing 
in clinical research [18] and healthcare intervention devel-
opment [19]. A semi-structured topic guide was developed 
to facilitate the nominal group discussion. The nominal 
group sessions were led by a trained moderator (R.O.) 
from the University of Alabama. At the beginning of each 
session, the moderator described the problem (poor dia-
betes management during breast cancer chemotherapy). 
Then, participants were told to consider a potential solu-
tion, which was to integrate a NP into the oncology care 
team specifically to manage diabetes during chemother-
apy. After explaining the background of the study and the 

Fig. 1   Institute of medicine’s systems level approach to healthcare 
delivery, customized for this study [15]
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proposed NP-led intervention in detail (see narrative in 
Supplemental Figure I), participants were asked to discuss 
two questions. First, they were asked, “What do you think 
are the biggest barriers to the success of this interven-
tion?” After brainstorming for 5 min, the moderator asked 
the participants to share a barrier. Once a unique list of 
barriers was created, there was clarification of ideas. The 
participants then voted on the three most important barri-
ers, in successive order, to the success of this intervention. 
After that was completed, the moderator posed the sec-
ond question, “What suggestions do you have to facilitate 
or enhance the success of this intervention?” The same 
process was taken to generate a unique list of facilitators 
and participants then voted on their three most important 
facilitators. The entire process took approximately 60 min.

Demographic survey

At the end of each nominal group session, participants com-
pleted a demographic questionnaire that asked the following: 
gender, medical specialty (generalist or breast oncologist), 
years since completing medical school, race and ethnicity, 
zip code area of practice, and practice setting (academic 
medical center or community medicine). Participants then 
received their $100 gift cards.

Data analysis

The nominal group moderator (R.O.) calculated a relative 
priority score for each unique item generated during the 
nominal group sessions. Because the participants voted on 
the three most important barriers and facilitators in succes-
sive order, a weight of 3 points was assigned to the item 
deemed most important, 2 for the second most important, 1 
for the third most important, and 0 for the remaining items. 
The points were summed for each item and divided by the 
total number of available points which depended on the 
number of participants in each nominal group session (i.e., 
each of n participants contributed 6 points; thus, the total 
number of available points was n*6). A total weighted score 
that represented the priority of each item while account-
ing for the different numbers of participants in each session 
was calculated by dividing the total sum for the item by the 
number of available points.

Then, three team members trained in qualitative research 
(J.C., N.H., and L.P.) reviewed the list of unique barriers and 
facilitators that the participants had identified and voted on 
during the nominal group sessions. Items that received zero 
votes across all providers were removed from data analysis. 
After generating a list of total barriers and total facilitators, 
each unique item was assigned into one of the four themes of 
the IOM conceptual framework: [1] patient, [2] care team, 
[3] organization, and [4] environment (Fig. 1). The three 

reviewers met and discussed their categorizations and rec-
onciled any differences. Through the discussion, each unique 
item was further categorized into common subthemes. Finally, 
two senior members of the team (L.K. and M.S.), who are 
both clinicians, reviewed the subthemes and provided clinical 
feedback. We generated a final list of barriers and facilitators 
organized by both framework level and subtheme and with the 
priority scores and percentages of providers’ votes.

Results

Setting and participants

Four virtual nominal groups of 29 providers total were con-
ducted in November and December 2020. Two of the ses-
sions included only oncology physicians and NPs (N=13) 
and two sessions included only primary care physicians and 
NPs (N=16). Among PCPs, 69% were female, 37% were 
not non-Hispanic White, and 63% practiced in the Northeast 
(Table 1). The mean number of years in practice was 24.6 
(SD 10.5) years and only 1 practiced in a community setting. 
Among breast oncology providers, 92% were female, 31% 
were non-White, and 62% practiced in the Northeast. The 
mean number of years in practice was 21.3 (SD 12.2) and 
only 1 practiced in a community setting.

Table 1   Provider characteristics

Primary care (n=16) Oncologists (n=13)

Gender, n (%)
  Male 5 (31%) 1 (8%)
  Female 11 (69%) 12 (92%)
Hispanic/Latino origin, 
n (%)

0 (0%) 2 (15%)

Race, n (%)
  White 10 (63%) 9 (69%)
  Asian 5 (31%) 2 (15%)
  Black or African Ameri-

can
1 (6%) 2 (15%)

Number of years since 
completed training, 
mean years (SD)

24.6 (10.5) 21.3 (12.2)

Location of practice, n 
(%)

  Academic medical 
center

15 (94%) 12 (92%)

  Community 1 (6%) 1 (9%)
Region of practice, n (%)
  Northeast 10 (63%) 8 (62%)
  Midwest 4 (25%) 0 (0%)
  South 1 (6%) 4 (31%)
  West 1 (6%) 1 (8%)
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PCP‑identified barriers

The sixteen PCPs identified 26 unique barriers to imple-
menting the NP-led intervention (Supplemental Table I). 
These barriers were grouped into 14 subthemes organized 
by the four levels of the conceptual framework (Table 2). At 
the health system level, PCPs reported barriers related to 
financing the intervention, which included concerns about 
if insurance companies would reimburse for the interven-
tion and if the NP and oncologist could bill for services on 
the same day. Finance-related barriers were identified as the 
most important barriers among PCPs. At the organization 
level, barriers related to clinical workflow and oversight of 
the NP (if the NP would report to endocrinology or primary 
care) were also reported. Barriers related to the care team 
were the most prevalent including challenges with commu-
nication (how would the PCP know what the NP was doing), 
uncertainty regarding goals of care (what if the oncologists 
did not have the same glucose control goals as PCPs), and 
scope of care (what exactly would the NP be responsible 
for in relation to diabetes care). Finally, at the patient level, 
PCPs reported concerns regarding patient education (con-
cern was expressed that there is no diabetes-specific cancer 
education) and missing other preventive care services (if 
patients saw the NP would they postpone more PCP visits 
and miss out on things like cholesterol screening).

Oncology‑identified barriers

The thirteen oncology providers identified 23 unique bar-
riers to implementing the NP-led intervention (Supple-
mental Table I). These barriers were categorized into ten 
subthemes organized by the four levels in the IOM frame-
work (Table 2). Like the PCPs, financing at the health 
system level was considered the most important barrier 
among oncology providers. Oncologists wondered if the 
hospital would offer resources to support this interven-
tion, if the NP and oncologist would be able to bill on the 
same day, and if costs would be translated to the patients. 
At the organization level, oncologists considered lack of 
endocrinology and primary care oversight of the NP’s dia-
betes management as an important potential barrier. At the 
care team level, oncologists thought uncertainty regarding 
goals of care (the oncologists may not prioritize diabetes 
control the same as the NP or as the patient), reconciling 
recommendations from different providers (concern about 
disagreements between NP and oncologist), and uncer-
tainty regarding appropriateness of combining diabetes 
and cancer care (wondered if diabetes management should 
remain a responsibility of the PCP only) were the most 
important barriers. Finally, unlike PCPs, the oncologists 
did not vote for any patient-level barriers as one of the key 
barriers to the proposed intervention.

Table 2   Provider-perceived barriers

Subthemes are listed in alphabetical order. Total votes and percentages were calculated and ranked based on priority. Percentages were calcu-
lated based on the total number of available points in each session
PCP, primary care provider; NP, nurse practitioner; DM, diabetes mellitus
“--” = the subtheme did not receive any votes

Framework level Subthemes Oncology votes PCP votes

Health system/environment Financing 14 (18%) 14 (15%)
Organization Endocrine vs. primary care oversight 11 (14%) 1 (1%)

Clinical workflow 5 (6%) 8 (8%)
Care team Uncertainty regarding goals of care 12 (15%) 11 (11%)

Reconciling recommendations from different providers 8 (10%) 10 (10%)
Challenges with communication 7 (9%) 3 (3%)
Uncertainty regarding suitability of combining DM and cancer 10 (13%) 7 (7%)
Unclear scope of NP’s responsibilities 2 (3%) 6 (6%)
Primary care responsibilities and scope of care 1 (1%) 5 (5%)
Uncertainty regarding who is in charge 1 (1%) 13 (14%)

Patient Provider-perceived patient challenges -- 5 (5%)
Risk of missing other preventive primary care -- 5 (5%)
Uncertainty regarding patient willingness to participate -- 5 (5%)
Need for cancer-specific diabetes education for patients -- 3 (3%)

Total points 78 96
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PCP‑identified facilitators

The first nominal group session of PCPs ran out of time 
discussing the barrier question and did not discuss the 
facilitator question. As such, we report results from the sec-
ond session only, which included 9 (56%) out of 16 PCPs. 
There were nine unique facilitators suggested to support the 
success of the intervention, categorized into two levels of 
the framework: organization and care team (Supplemen-
tal Table II). The most important facilitator reported was 
the need to clearly define roles for each care team member 
(Table 3). Clear communication across providers about the 
patient’s care, buy-in from the institution (financial sup-
port, resources such as administrative support and physical 
space), leveraging telehealth to support patients and pro-
viders (replacing in-person visits with telehealth to reduce 
burden for the patient and avoid space restraints in the hos-
pital), and hiring an experienced NP (who was well trained 
in diabetes management and comfortable practicing primary 
care in an oncology setting) to deliver the intervention were 
also identified as important facilitators.

Oncology‑identified facilitators

Both oncology sessions discussed the facilitator question. 
The 13 oncology providers offered 16 unique facilitators for 
the intervention, which covered only two levels of the frame-
work: organization and care team (Supplemental Table II). 
Expanding the NP’s responsibilities to include other health-
care services such as cholesterol screening, weight manage-
ment, nutrition, and physical activity recommendations 

was identified as the most important facilitator among 
oncologists. Clear communication across providers about 
the patient’s care, buy-in from the institution (financial sup-
port from the hospital), and stakeholder engagement (mak-
ing sure that the oncology team members and PCP team 
members were in support and aware of how the intervention 
worked) were also reported as priority facilitators (Table 3).

Discussion

In this qualitative study, we elicited the perspectives of 29 
primary care and oncology providers on a NP-led interven-
tion to manage diabetes among women with breast cancer 
undergoing active cancer treatments. Across both oncolo-
gists and PCPs, financing at the health system level, which 
included rules about billing and insurance company reim-
bursement, was identified as the most important barrier to 
the success of the intervention. Clearly defined roles for each 
care team member were identified as the most important 
facilitator. To date, existing qualitative studies have largely 
focused on capturing patient perspectives on cancer care 
delivery [20–22]. In tandem with their clinical expertise, 
providers are uniquely positioned to share their perspectives 
on cancer care delivery interventions for cancer patients with 
diabetes. To our knowledge, our study is the first to elicit the 
perspectives of primary care and oncology providers on a 
proposed NP-led intervention to optimize cancer care deliv-
ery for diabetic patients. Existing studies that have been con-
ducted with providers broadly focus on managing chronic 
conditions during general cancer care and are not specific 

Table 3   Provider-perceived 
facilitators

Subthemes are listed in alphabetical order. Total votes and percentages were calculated and ranked based 
on priority. Percentages were calculated based on the total number of available points in each session
PCP, primary care provider; NP, nurse practitioner; DM, diabetes mellitus
“--” = the subtheme did not receive any votes
1 PCP percentages were calculated based on the total number of available points for PCPs from the first ses-
sion

Framework level Subthemes Oncology votes PCP votes1

Organization Stakeholder engagement 13 (17%) --
Getting buy-in from institution 12 (15%) 4 (10%)
Integrate intervention into the existing clinical window 6 (8%) --
Leveraging telehealth to support patients and providers 2 (3%) 3 (7%)
Experienced NP to deliver intervention -- 3 (7%)
Endocrinology support for NP 1 (1%) 1 (2%)
Administrative support for NP -- 1 (2%)

Care team Clearly define roles for each care team member 7 (9%) 23 (55%)
Expand NP’s responsibilities 18 (23%)
Clear communication across providers 10 (13%) 7 (17%)
Getting buy-in from providers 4 (5%) --

Total points 78 96
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to diabetes [23]. However, managing diabetes during cancer 
care requires careful attention and should be tailored to the 
specific needs of each patient [24, 25].

At the health system/environment level, financing the 
intervention (reimbursement by insurance companies, bill-
ing ability of the NP and oncologist on the same day) was 
identified as the key barrier to the success of the proposed 
intervention by both PCPs and oncologists. This finding is 
consistent with studies revealing healthcare providers cit-
ing barriers at the greater healthcare policy level on how to 
optimize cancer treatment delivery [26]. When developing 
the intervention protocol, it will be critical to establish how 
the services provided by NPs can be reimbursed by insur-
ance companies.

At the organization level, PCPs and oncologists identi-
fied clinical workflow (ensuring NP was integrated) and 
potential lack of endocrine and primary care oversight of 
the NP as barriers to the intervention. PCPs and oncologists 
in the present study expressed concerns regarding whether 
the primary care, endocrinology, or oncology team will be 
supervising the NP. Oncologists voted NP oversight as a 
greater barrier than any of the barriers that the PCPs identi-
fied. Recent studies have identified oncologists’ discomfort 
with providing diabetes care for their active cancer patients 
[24, 27]. Our finding contributes to the existing literature by 
highlighting that in addition to oncologists’ concerns about 
providing diabetes care for cancer patients, they are also 
concerned about educating and overseeing other members of 
the care team who may provide diabetes care during active 
cancer treatments. PCPs and oncologists also identified 
stakeholder engagement and telehealth as key facilitators 
at the organization level. We further note that oncologists 
specifically voted integrating NPs into the existing clinical 
workflow as an important facilitator. This finding is consist-
ent with existing studies highlighting oncologists and NPs 
increasingly collaborating in patient care [28–30].

At the care team level, PCPs and oncologists identified 
the following barriers: uncertainty regarding goals of care, 
reconciling recommendations from different providers, com-
munication challenges, and unclear scope of NP’s responsi-
bilities. These findings contribute to existing studies report-
ing challenges with integrating NPs into the oncology care 
team [31–33]. Providers highlighted clearly defining specific 
roles for each care team member, improving communica-
tion among the care team members, and expanding the NP’s 
clinical responsibilities as facilitators for the proposed NP-led 
intervention. These findings parallel the existing challenges in 
cancer care coordination that have previously been reported 
[34, 35]. Our study is the first to identify and report challenges 
that are specific to breast cancer patients with diabetes. We 
note that while oncologists in our study specifically voted on 
expanding NP’s responsibilities as a facilitator to the success 
of this intervention, no PCP voted for this. It is possible that 

oncologists seek to increase NP’s responsibilities in provid-
ing patient care because the proposed NP-led intervention is 
designed to take place in the oncology infusion suite. Oncolo-
gists may also seek to expand NP’s responsibilities because 
oncologists recognize the need for chronic disease manage-
ment (e.g., hyperlipidemia, hypertension) beyond diabetes dur-
ing cancer care [36, 37]. This is not surprising because patients 
often expect their oncologists to manage all the patient’s 
medical needs during cancer care [38]. However, these medi-
cal needs go beyond the scope of oncologists’ expertise and 
experiences [37, 39]. As such, increasing NP’s responsibili-
ties, such as managing not only diabetes but also cholesterol, 
arthritis, etc., may improve patient outcomes during active 
breast cancer treatment without placing additional burden on 
oncologists.

Although patient-level barriers were considered in the 
oncology sessions, no oncologists voted for barriers (i.e., indi-
cating they were the top 3 most important) at the patient level. 
This observation was not surprising because patients often 
view their PCPs as the first point of contact in the healthcare 
system [40]. PCPs play an integral role in a patient’s care coor-
dination, and they are uniquely positioned to observe patient-
level barriers that specialists may be less aware of. As such, 
risk of missing other primary care services and the need for 
cancer-specific diabetes education were voted on as important 
barriers by the PCPs. Indeed, both hyperglycemia from pred-
nisone and other chemotherapeutic agents and hypoglycemia 
from nausea and vomiting from chemotherapy are common in 
women with diabetes undergoing breast cancer treatment. To 
our knowledge, there are no existing patient education tools 
in English for such patients. A recent pilot study in Turkey 
developed some patient education materials in tandem with 
clinical pharmacy recommendations and found that the combi-
nation improves glycemic control, diabetes self-management, 
and medication adherence [41]. Future interventions aimed to 
increase and evaluate patient education materials in English 
for this specific patient cohort co-managing diabetes and breast 
cancer may be warranted.

Limitations

Our findings may not generalize to providers in non-aca-
demic settings. Given the differences in cancer care man-
agement and coordination of care in community vs. tertiary 
care settings, additional qualitative work with community 
providers may be warranted.

Conclusions

This qualitative study of oncology and academic PCPs iden-
tified multi-level barriers and facilitators to a NP-led inter-
vention aimed to care for adults with diabetes undergoing 
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breast cancer treatment. We highlight the importance of 
bridging PCPs’ and oncologists’ specific and individualized 
recommendations to optimize care for breast cancer patients 
with diabetes. A potentially successful intervention would 
need financial and administrative support from the health-
care institution; coordination across primary care and oncol-
ogy; clear oversight of the NP; integrating the NP into the 
oncology clinical workflow; standardized communication 
across primary care and oncology; potentially leveraging 
telehealth to reduce patient burden; and providing cancer-
specific diabetes education for patients. Taken together, 
insights from this work underscore the need to engage vari-
ous key stakeholders including policy makers, institutional 
leadership, care team members, and patients in an interven-
tion to improve diabetes management for women undergoing 
breast cancer treatment.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00520-​022-​07112-4.

Author contribution  Conceptualization: Laura C. Pinheiro, Lisa M. 
Kern, and Monika Safford

Methodology: Laura C. Pinheiro, Jacklyn Cho, Noel Higgason, 
Ronan O’Beirne

Formal analysis and investigation: Laura C. Pinheiro, Jacklyn Cho, 
Noel Higgason, Lisa M. Kern, and Monika Safford

Writing–original draft preparation: Laura C. Pinheiro and Jacklyn 
Cho

Writing–review and editing: Laura C. Pinheiro, Jacklyn Cho, Lisa 
M. Kern, Noel Higgason, Ronan O’Beirne, Rulla Tamimi, and Monika 
Safford

Funding acquisition: Laura C. Pinheiro
Supervision: Laura C. Pinheiro

Funding  This work was supported by the National Cancer Institute at 
the National Institutes of Health (NCI) (K01 CA251645).

Data availability  Given the sample size (n=29), qualitative data will 
not be shared, given concerns about participant privacy.

Declarations 

Ethics approval  This study was performed in line with the principles 
of the Declaration of Helsinki. This study was approved by the Institu-
tional Review Board at Weill Cornell Medicine (IRB #20-03021653).

Consent to participate  All participants provided verbal consent.

Competing interests  Dr. Monika Safford receives salary support for 
investigator-initiated research from Amgen, Inc. The other co-authors 
have no conflicts of interest to disclose.

References

	 1.	 Giovannucci E, Harlan DM, Archer MC, Bergenstal RM, Gapstur 
SM, Habel LA et al (2010) Diabetes and cancer: a consensus 
report. Diabetes Care 33(7):1674–1685

	 2.	 Edwards BK, Noone AM, Mariotto AB, Simard EP, Boscoe FP, 
Henley SJ et al (2014) Annual Report to the Nation on the status 
of cancer, 1975-2010, featuring prevalence of comorbidity and 
impact on survival among persons with lung, colorectal, breast, 
or prostate cancer. Cancer. 120(9):1290–1314

	 3.	 Srokowski TP, Fang S, Hortobagyi GN, Giordano SH (2009) 
Impact of diabetes mellitus on complications and outcomes of 
adjuvant chemotherapy in older patients with breast cancer. J Clin 
Oncol Off J Am Soc Clin Oncol 27(13):2170–2176

	 4.	 Hershey DS, Tipton J, Given B, Davis E (2012) Perceived impact 
of cancer treatment on diabetes self-management. Diabetes Educ 
38(6):779–790

	 5.	 Gold HT, Makarem N, Nicholson JM, Parekh N (2014) Treatment 
and outcomes in diabetic breast cancer patients. Breast Cancer Res 
Treat 143(3):551–570

	 6.	 Barone BB, Yeh HC, Snyder CF, Peairs KS, Stein KB, Derr RL 
et al (2010) Postoperative mortality in cancer patients with pre-
existing diabetes: systematic review and meta-analysis. Diabetes 
Care 33(4):931–939

	 7.	 Goebel J, Valinski S, Hershey DS (2016) Improving coordination 
of care among healthcare professionals and patients with diabetes 
and cancer. Clin J Oncol Nurs 20(6):645–651

	 8.	 Cheung WY, Neville BA, Cameron DB, Cook EF, Earle CC 
(2009) Comparisons of patient and physician expectations for 
cancer survivorship care. Journal of Clinical Oncology : Offi-
cial Journal of the American Society of Clinical Oncology. 
27(15):2489–2495

	 9.	 McCorkle R, Engelking C, Knobf MT, Lazenby M, Davies M, 
Sipples R et al (2012) Transition to a new cancer care delivery 
system: opportunity for empowerment of the role of the advanced 
practice provider. J Adv Pract Oncol 3(1):34–42

	10.	 Richardson GC, Derouin AL, Vorderstrasse AA, Hipkens J, 
Thompson JA (2014) Nurse practitioner management of type 2 
diabetes. Perm J 18(2):e134–e140

	11.	 Li S, Roschkov S, Alkhodair A, O’Neill BJ, Chik CL, Tsuyuki 
RT et al (2017) The effect of nurse practitioner-led intervention 
in diabetes care for patients admitted to cardiology services. Can 
J Diabetes 41(1):10–16

	12.	 New JP, Mason JM, Freemantle N, Teasdale S, Wong LM, Bruce 
NJ et al (2003) Specialist nurse-led intervention to treat and con-
trol hypertension and hyperlipidemia in diabetes (SPLINT): a 
randomized controlled trial. Diabetes Care 26(8):2250–2255

	13.	 Nelson E, Bobade R, Hunt V, Mundi MS (2018) Optimizing 
adult diabetes care in community health. J Am Assoc Nurse Pract 
30(8):443–449

	14.	 Ferlie EB, Shortell SM (2001) Improving the quality of health 
care in the United Kingdom and the United States: a framework 
for change. Milbank Q 79(2):281–315

	15.	 Reid PPCW, Grossman JH, Fanjiang G (2005) A framework for a 
systems approach to health care delivery. In: Reid PPCW, Gross-
man JH, Fanjiang G (eds) Building a better delivery system: a new 
engineering/health care partnership. National Academies Press, 
Washington, DC

	16.	 Kern LM, Safford MM, Slavin MJ, Makovkina E, Fudl A, Carrillo 
JE et al (2019) Patients’ and providers’ views on causes and con-
sequences of healthcare fragmentation in the ambulatory setting: 
a qualitative study. J Gen Intern Med 34(6):899–907

	17.	 Hutchings A, Raine R (2006) A systematic review of fac-
tors affecting the judgments produced by formal consensus 
development methods in health care. J Health Serv Res Policy 
11(3):172–179

	18.	 Harvey N, Holmes CA (2012) Nominal group technique: an 
effective method for obtaining group consensus. Int J Nurs Pract 
18(2):188–194

	19.	 Levine DA, Saag KG, Casebeer LL, Colon-Emeric C, Lyles KW, 
Shewchuk RM (2006) Using a modified nominal group technique 

6907Supportive Care in Cancer (2022) 30:6901–6908

https://doi.org/10.1007/s00520-022-07112-4


1 3

to elicit director of nursing input for an osteoporosis intervention. 
J Am Med Dir Assoc 7(7):420–425

	20.	 Patel MI, Periyakoil VS, Blayney DW, Moore D, Nevedal A, 
Asch S et al (2017) Redesigning cancer care delivery: views from 
patients and caregivers. J Oncol Pract 13(4):e291–e302

	21.	 Carroll JK, Humiston SG, Meldrum SC, Salamone CM, Jean-
Pierre P, Epstein RM et al (2010) Patients’ experiences with navi-
gation for cancer care. Patient Educ Couns 80(2):241–247

	22.	 Hohmann NS, McDaniel CC, Mason SW, Cheung WY, Williams 
MS, Salvador C et al (2020) Patient perspectives on primary 
care and oncology care coordination in the context of multiple 
chronic conditions: a systematic review. Res Soc Adm Pharm 
16(8):1003–1016

	23.	 Jagsi R, Ward KC, Abrahamse PH, Wallner LP, Kurian AW, 
Hamilton AS et al (2018) Unmet need for clinician engagement 
regarding financial toxicity after diagnosis of breast cancer. Can-
cer. 124(18):3668–3676

	24.	 Cho J, Nilo D, Sterling MR, Kern LM, Safford MM, Pinheiro LC 
(2021) Eliciting primary care and oncology provider perspectives 
on diabetes management during active cancer treatment. Support 
Care Cancer 29(11):6881–6890

	25.	 Chowdhury TA, Jacob P (2019) Challenges in the management of 
people with diabetes and cancer. Diabet Med 36(7):795–802

	26.	 Henrikson NB, Tuzzio L, Loggers ET, Miyoshi J, Buist DS (2014) 
Patient and oncologist discussions about cancer care costs. Sup-
port Care Cancer 22(4):961–967

	27.	 Ko C, Chaudhry S (2002) The need for a multidisciplinary 
approach to cancer care. J Surg Res 105(1):53–57

	28.	 Yopp AW, Wall HM, Miller KC (2016) Recognizing the contri-
butions of advanced practitioners to oncology care: are current 
metrics enough? J Adv Pract Oncol 7(7):748–754

	29.	 Coombs LA, Hunt L, Cataldo J (2016) A scoping review of 
the nurse practitioner workforce in oncology. Cancer Med 
5(8):1908–1916

	30.	 Bush NJ, Watters T (2001) The emerging role of the oncology 
nurse practitioner: a collaborative model within the private prac-
tice setting. Oncol Nurs Forum 28(9):1425–1431

	31.	 McKenna H, McCann S, McCaughan E, Keeney S (2004) The role 
of an outreach oncology nurse practitioner: a case study evalua-
tion. Eur J Oncol Nurs 8(1):66–77

	32.	 Stahlke Wall S, Rawson K (2016) The nurse practitioner 
role in oncology: advancing patient care. Oncol Nurs Forum 
43(4):489–496

	33.	 Coombs LA, Noonan K, Diane Barber F, Mackey H, Peterson ME, 
Turner T et al (2020) Oncology nurse practitioner competencies: 
defining best practices in the oncology setting. Clin J Oncol Nurs 
24(3):296–304

	34.	 Gorin SS, Haggstrom D, Han PKJ, Fairfield KM, Krebs P, Clauser 
SB (2017) Cancer care coordination: a systematic review and 
meta-analysis of over 30 years of empirical studies. Ann Behav 
Med 51(4):532–546

	35.	 Steitz BD, Sulieman L, Warner JL, Fabbri D, Brown JT, Davis 
AL et al (2021) Classification and analysis of asynchronous com-
munication content between care team members involved in breast 
cancer treatment. JAMIA Open 4(3):ooab049

	36.	 Potosky AL, Han PK, Rowland J, Klabunde CN, Smith T, Aziz 
N et al (2011) Differences between primary care physicians’ and 
oncologists’ knowledge, attitudes and practices regarding the care 
of cancer survivors. J Gen Intern Med 26(12):1403–1410

	37.	 Nekhlyudov L, O’Malley DM, Hudson SV (2017) Integrating 
primary care providers in the care of cancer survivors: gaps in 
evidence and future opportunities. Lancet Oncol 18(1):e30–e38

	38.	 Brown RF, Hill C, Burant CJ, Siminoff LA (2009) Satisfaction of 
early breast cancer patients with discussions during initial oncol-
ogy consultations with a medical oncologist. Psychooncology. 
18(1):42–49

	39.	 Klabunde CN, Ambs A, Keating NL, He Y, Doucette WR, Tis-
nado D et al (2009) The role of primary care physicians in cancer 
care. J Gen Intern Med 24(9):1029–1036

	40.	 Grumbach K, Selby JV, Damberg C, Bindman AB, Quesenberry 
C Jr, Truman A et al (1999) Resolving the gatekeeper conundrum: 
what patients value in primary care and referrals to specialists. 
JAMA. 282(3):261–266

	41.	 Al-Taie A, Izzettin FV, Sancar M, Köseoğlu A (2020) Impact 
of clinical pharmacy recommendations and patient counselling 
program among patients with diabetes and cancer in outpatient 
oncology setting. Eur J Cancer Care (Engl) 29(5):e13261

Publisher’s note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

6908 Supportive Care in Cancer (2022) 30:6901–6908


	Managing diabetes during treatment for breast cancer: oncology and primary care providers’ views on barriers and facilitators
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Conceptual framework
	Provider eligibility and recruitment
	Setting
	Nominal group protocol
	Demographic survey
	Data analysis

	Results
	Setting and participants
	PCP-identified barriers
	Oncology-identified barriers
	PCP-identified facilitators
	Oncology-identified facilitators

	Discussion
	Limitations

	Conclusions
	References


