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Abstract

Obijectives: The majority of patients with head and neck squamous cell carcinoma
(HNSCC) do not commence postoperative radiation treatment (PORT) within the rec-
ommended 6 weeks. We explore how delayed PORT affects survival outcomes, what
factors are associated with delayed PORT initiation, and what interventions exist to
reduce delays in PORT initiation.

Methods: We conducted a PubMed search to identify articles discussing timely
PORT for HNSCC. We performed a narrative review to assess survival outcomes of
delayed PORT as well as social determinants of health (SDOH) and clinical factors
associated with delayed PORT, using the PROGRESS-Plus health equity framework
to guide our analysis. We reviewed interventions designed to reduce delays in PORT.
Results: Delayed PORT is associated with reduced overall survival. Delays in PORT
disproportionately burden patients of racial/ethnic minority backgrounds, Medicaid
or no insurance, low socioeconomic status, limited access to care, more com-
orbidities, presentation at advanced stages, and those who experience postoperative
complications. Delays in PORT initiation tend to occur during transitions in head and
neck cancer care. Delays in PORT may be reduced by interventions that identify
patients who are most likely to experience delayed PORT, support patients according
to their specific needs and barriers to care, and streamline care and referral
processes.

Conclusions: Both SDOH and clinical factors are associated with delays in timely
PORT. Structural change is needed to reduce health disparities and promote equita-
ble access to care for all. When planning care, providers must consider not only bio-
logical factors but also SDOH to maximize care outcomes.
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1 | INTRODUCTION 3 | RESULTS
Postoperative radiation treatment (PORT) is an important adjunct to 3.1 | How does delayed PORT affect outcomes?

improve survival outcomes after surgery for head and neck squamous
cell carcinoma (HNSCC).! Current National Comprehensive Cancer
Network (NCCN) guidelines recommend initiating PORT within
6 weeks of surgery, yet the majority of HNSCC patients do not com-
mence PORT within this time frame, a trend that has worsened over
time.2 Disparities in timely PORT initiation may contribute to dispar-
ities in overall survival outcomes among HNSCC patients.5

Timely PORT is significantly impacted by clinical factors as well as
social determinants of health (SDOH), social and demographic factors
such as socioeconomic status (SES), race and ethnicity, insurance, and
geographic location that impact the development of illness, access to
care, and health outcomes.2¢ Inequity and disadvantage in SDOH
have immense potential to cause harm.”*® Given the prevalence of
delays in PORT initiation beyond the recommended 6 weeks, we
explore how delayed PORT affects survival outcomes, what factors
are associated with delayed PORT initiation, and what interventions
exist to reduce delays in PORT initiation.

We employ the PROGRESS-Plus health equity framework to
guide our narrative review of the SDOH that impact the timeliness of
PORT initiation and assessment of interventions to improve timely
delivery of PORT.1! PROGRESS-Plus is an acronym of factors demon-
strated to stratify health opportunity and outcomes: place of resi-
dence, race/ethnicity/culture/language, occupation, gender/sex,
religion, education, SES, and social capital, as well as other “Plus” fac-
tors, which include personal characteristics associated with discrimi-
nation such as disability, personal relationships such as having
smoking parents, and time-dependent relationships such as postoper-
ative course.!* This equity-based narrative review method allows us
to explicitly consider and describe the SDOH and clinical factors that

may impact delays in PORT.

2 | METHODS

We conducted a PubMed literature search including terms for radio-
therapy, delay, and squamous cell carcinoma of the head and neck
which yielded 179 results. These articles and those in their reference
lists were reviewed and included if they were full-length papers pub-
lished in English in the year 2006 or later in a peer-reviewed journal
in the United States which describe the time interval between sur-
gery and adjuvant PORT. Review of these papers led to the emer-
gence of three thematic questions to address: how does delayed
PORT affect outcomes; what factors are associated with delayed
PORT; and what interventions exist to reduce delays in PORT initia-
tion. Our narrative review was guided by the PROGRESS-Plus health
equity framework to respond to these thematic questions and
describe the impact of equity-related factors and SDOH on timely
PORT.'! We conducted additional analysis of clinical and care pro-
cess factors that emerged from our review as factors that may affect
timely PORT.

The present NCCN guideline recommendation to initiate PORT within
6 weeks of surgery is based on a 1979 study at Memorial Sloan Ket-
tering Cancer Center that found greater rates of locoregional recur-
rence among 22 head and neck cancer patients who started radiation
treatment more than 7 weeks after surgery.>'? This was affirmed by
subsequent retrospective studies and a meta-analysis that demon-
strated significantly higher locoregional recurrence rates when PORT
initiation was delayed beyond 6 weeks.>31%

In a recent systematic review of survival outcomes of delayed
PORT initiation, four of five studies found a significant association
between delayed PORT initiation and overall survival, and an even
greater association with recurrence-free survival.>*¢*? The study that
did not find a significant association between delay and overall sur-
vival used study cohort quartiles to define delayed PORT as greater
than 64 days.?° Another study found PORT delay beyond 50 days to
be associated with worse overall survival among 25 216 patients with
nonmetastatic HNSCC.2 These studies show that starting PORT
within 6 weeks or less of surgery is associated with improved survival
even with intensity-modulated radiation therapy and concurrent sys-
temic therapy.® Delays in PORT initiation account for the majority of
delays in radiation treatment package time, the interval from surgery
to completion of radiation treatment, which is associated with signifi-
cantly decreased overall survival.?1?2

Increasing the delay time in PORT initiation is associated with
even worse survival outcomes. Among 41 291 patients with HNSCC,
increasing delays beyond 7 weeks were associated with progressive
survival decrements.>® Another study of 15 064 patients with HNSCC
demonstrated that each subsequent day that PORT was delayed
beyond 40 postoperative days led to increased mortality risk up to

70 postoperative days.?

3.2 | What factors are associated with
delayed PORT?

Here, we report on the association of delayed PORT with each of the
PROGRESS-Plus factors except religion, as we did not find reports of
associations with PORT delay. We consider insurance status alongside
occupation as these are commonly associated. We then explore addi-
tional clinical and care process factors that emerged from the litera-
ture as being associated with timely PORT, including clinical American
Joint Committee on Cancer (AJCC) stage, comorbidities, postopera-

tive course, treating facility, and complex care processes (Table 1).

3.2.1 | Place of residence

Patients who resided closer to the treatment facility where they

received radiation therapy demonstrated greater rates of timely
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TABLE 1

Equity-based factors associated with delayed postoperative radiation treatment (PORT) among head and neck squamous cell

carcinoma (HNSCC) patients, based on the PROGRESS-Plus health equity framework

PROGRESS-Plus'!
Place of residence

Race/ethnicity/culture/
language

Occupation/insurance status

Factors associated with delayed PORT:

Residing further from facility (>20 miles) and experiencing barriers to travel®2°

Black race, Asian race, Hispanic ethnicity
o Patients of color are more likely to have lower socioeconomic status (SES), reduced access to care, and
present with more advanced stage cancer?32¢31

Medicaid/Medicare, health maintenance organization, or no insurance®®
o People who are under- or unemployed have limited access to health insurance®
o People of color and of lower SES are more likely to be under- or unemployed and have Medicaid or no

insurancg?6-33:46-49
Gender/sex o There is not enough evidence to declare a relationship between gender/sex and delayed PORT?2
Education ¢ Lower levels of education?33148:54
o Most patients are unaware of the 6-week guideline and clinical consequences of delaying radiation treatment®®
SES ¢ Lower household income??

Advanced clinical stage at
presentation

Comorbidities and clinical

Lower income patients experience reduced access to care?”:%°

Higher clinical or pathologic American Joint Committee on Cancer Stage IV HNSCC?®
o Patients of color, lower SES, Medicaid/no insurance, geographic disadvantage, decreased health literacy, and
decreased overall access to care demonstrate increased stage at diagnosis?”2%:31:36:48.51.59

Having one or more comorbidities®

characteristics e Oral cavity cancer compared to other primary cancer sites®®
Postoperative course o Increased postoperative length of stay and 30-day unplanned readmissions®>
Treating facility e There is not enough evidence to declare a relationship between treatment at academic centers and delayed
PORT?3¢¢
Complex care processes e Delay at any point in the care process: lack of preoperative radiation consultation, pathology reports beyond 7

postoperative days, PORT referral beyond 10 days of surgery, and PORT consultation beyond 10 days of

referral?

e Receiving surgery and PORT at different facilities?*

PORT.2 This may be mediated by geographic distance as well as socio-
economic disadvantage, as areas characterized by lower education
and income demonstrate a lower density of health care providers and
reduced access to high-quality health care.!>?* Residing 20 miles
away from the treatment facility was associated with delayed PORT.?
Patients often face challenges presenting for care due to travel dis-
tance and costs, inability to take time off work, family care obligations,
and not having family or caregivers able to transport them.?® Infra-
structure to alleviate travel burden and promote equitable distribution
of care and providers may improve outcomes among geographically

marginalized patients.*!

3.2.2 | Race/ethnicity/culture/language

The relationship between race/ethnicity and radiation treatment delay
is complex and is a manifestation of systemic racism experienced by
people of color.” Black and Asian race and Hispanic ethnicity were
independent risk factors for delayed PORT compared to White
patients and also demonstrate an association with SDOH correlated
with delayed radiation treatment and access to care, including being
un- or underinsured, lower SES, lower education, delayed stage at pre-
sentation, and having medical comorbidities. 23?431 These racial and
ethnic disparities in timely PORT contribute to lower survival out-

comes among people of color.3?

African American patients had a significantly lower rate of pre-
operative radiation consultations than White patients, which may
contribute to delayed PORT.?¢ Patients of color are more likely to
have Medicaid or no insurance, which limits timely access to radia-
tion treatment.?43% Black patients are more likely to reside in
under-resourced neighborhoods with lower education and lower
income, which can limit access to health care and PORT.”-?* Having
a primary language other than English can further inhibit access to
and navigation through health care services.>* Patients of color are
more likely to get care from low-volume providers, which is associ-
ated with higher rates of postoperative complications and delayed
PORT.%*

There are numerous known barriers to timely presentation among
people of color. Compared to White patients, patients of color show
lower health literacy and less widespread knowledge of warning signs
of cancer and thus may be less likely to present for timely evalua-
tion.3¢38 Black patients especially are more hesitant to present for
care due to historical and ongoing racism and distrust of the medical
system.®?*3 Patients of color have less access to regular preventative
care and less contact with the medical system to discuss concerning
symptoms in a timely manner.?”3%3> Black patients are overall less
likely to be screened for head and neck cancer than White patients,
thus delaying their diagnosis.2®2 Delayed presentation and diagnosis
increases the likelihood of presenting with more advanced stages of

cancer and is associated with delayed PORT 232822
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Overall, these differences suggest that care is accessed, adminis-
tered, and performed differently at both the patient and systemic level
for Black patients compared to White patients, which contributes to

racial differences in timely PORT.

3.2.3 | Occupation/insurance status

Patients without insurance or with Medicaid or Medicare experienced
greater odds of delayed PORT compared to those with private insur-
ance.?® Health maintenance organization (HMO) patients also demon-
strate higher rates of delayed PORT.**

Delays related to insurance are multifaceted and are impacted by
enrollment barriers, restrictive referral systems, and decreased physi-
cian participation. HNSCC patients engage in inherently multi-
disciplinary and complex care, often encompassing multiple facilities
and providers to complete imaging studies, surgery, and pre- and
postoperative care visits as well as coordination of varying providers
including primary care physicians, speech therapists, dentists, nutri-
tionists, surgical oncologists, radiation oncologists, and medical oncol-
ogists. Each facility and provider may have different insurance
guidelines, creating potential for delayed transitions of care. HMO
patients in particular face restrictive networks and often need pre-
authorization for each referral and transition in care, creating potential
for delays.*®

Access to health insurance is unequal and intersects with other
SDOH including race/ethnicity and SES.3%4¢ Patients without insur-
ance or with Medicaid are more likely to be people of color and of
lower SES, whereas patients with private insurance are more likely to
be White, younger, and of higher SES.26334¢4% For patients under
65, employment-based insurance is the main source, which puts
patients who are unemployed at risk of limited access to health insur-
ance.”® Directly associated with structural racism, Black, Indigenous
people, and people of color are more likely to be unemployed or have
lower wage employment where insurance may be unavailable or
unaffordable.3%32 Finally, patients with private insurance have better
access to the highest quality of health care, as private insurance reim-
burses physicians and hospitals at greater rates than Medicare/Medic-

aid.*?

3.24 | Gender/sex

Although one study found male patients were more likely to experi-
ence delayed PORT compared to female patients, another study
reported the opposite finding.2® HNSCC is significantly more preva-
lent in male patients, which may affect these findings.2?4%¢°! Male
patients are more likely to experience postoperative complications
that are associated with PORT delay and demonstrate worse overall
survival compared to female patients.>? Although there is not enough
evidence to declare a relationship between gender/sex and delayed
PORT, Mazul et al. found that although female patients with HNSCC
had greater overall survival than males, Black female patients had

significantly worse survival rates than White and Hispanic male
patients.>® This interaction would be interesting to study in rates of
delayed PORT.

3.2.5 | Education
Patients with lower levels of education were more likely to experience
delayed PORT beyond 6 weeks compared to patients with a higher
level of education.>® Education is a key SDOH and driver of health
equity. Higher levels of education are associated with greater SES,
employment rates, and insurance enrollment, which are associated
with timely PORT.23314854 Education is a driver of health literacy,
which promotes positive health-seeking behaviors and successful
interaction with the health care system and providers.*®>°

Knowledge of the importance of timely PORT significantly
affected timeliness of radiation. In interviews of 27 HNSCC patients
undergoing surgery and PORT, almost all patients were unaware of
the 6-week guideline and the clinical consequences of delaying radia-
tion treatment.?®> Providers noted that patients were frequently
exhausted from long days at health care facilities visiting multiple pro-
viders and undergoing imaging and testing and therefore may not
absorb all the information that is given to them.?*> Concerted efforts
are needed to increase health literacy and provide proactive health
education, particularly for underserved and minority patients.

3.2.6 | Socioeconomic status

Lower median household income was associated with greater likelihood
of delayed PORT, whereas higher incomes are associated with timely
PORT.2® SES is a powerful determinant that acts through many agents
to affect health outcomes and access to care, including housing, nutri-
tion, education, economic opportunity, living environment, and insur-
ance.*® Lower SES is a risk factor for receiving lower quality health
care.*® Those residing in low-income areas face lower numbers of care
facilities and providers, particularly specialists.?”>¢ Travel burden and
inability to take time off work is a significant socioeconomic barrier and
reason for treatment delay.2> Patients who are un- or underemployed
may lack benefits such as health insurance, paid sick leave, and disabil-
ity insurance, which may worsen their financial status and make it more

difficult to attend medical appointments in a timely manner.33°%°7

3.2.7 | Advanced clinical stage at presentation

Patients who presented with a higher clinical or pathological AJCC
Stage IV HNSCC demonstrated greater odds of delayed PORT com-
pared to those who presented with AJCC Stage | and Stage Il can-
cers.2® Patients who present with more advanced stage head and
neck cancer require more aggressive surgical treatment, often require
more complex reconstruction, face more postoperative complications,

and have longer stays in the hospital, which further delay radiation
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treatment.2”>158 patients of color, lower SES, Medicaid or no insur-
ance, geographic disadvantage, decreased health literacy, and
decreased overall access to care exemplify SDOH that intersect to
impact increased stage at diagnosis and subsequent delayed
PORT.27-29.313648.5159 | qwer SES is associated with less health-
seeking behavior, health care utilization, and lower health literacy,
making socioeconomically disadvantaged patients less likely to pre-
sent for timely evaluation.*® Psychosocial influences such as medical
mistrust are associated with lower rates of screening and delays in
presenting for care.37*2 Patients of lower SES are overall less likely to

be screened than their higher SES counterparts.?”3¢

3.2.8 | Comorbidities and clinical characteristics

Patients with one or more comorbidities were less likely to receive
timely PORT than those without comorbidities.> Comorbidities are
associated with lower quality care, including decreased likelihood of

receiving NCCN  guideline-concordant care 6%61

Increasing com-
orbidities in HNSCC patients are associated with increased postopera-
tive complications and longer duration of hospitalization, which are
associated with delayed PORT.>412 Comorbidities affect the timeliness
of diagnosis and the choice of adjuvant treatment offered, which also
delay PORT.2%%1 Comorbidities are present in patients inequitably, as
Black patients and patients of lower SES are more likely to have medical
comorbidities than White patients and those of higher SES.30:¢3-6>
Patients with oral cavity cancer were more likely to experience
PORT delays than those with primary tumor site of the oropharynx,
hypopharynx, or larynx.®® Patients with oral cavity cancer often face
more complex reconstructions, such as with fibular flaps, and thus are
correlated with longer postoperative stays and complications that

contribute to delays in radiation.>%¢”

3.29 | Postoperative course

Increasing postoperative length of stay (LOS) beyond 4 days was
associated with significantly increased odds of delayed PORT, particu-
larly beyond 15 days.2® Having 30-day unplanned readmissions was
associated with delays in PORT.? These measures are considered
quality metrics in head and neck cancer care due to their relation to
survival.®? Postsurgical sequelae including delayed wound healing and
other clinical complications can delay discharge or lead to readmission,
often leading to delayed radiation referrals and missed appoint-
ments.?® Surgical complications may require time for healing before

radiation treatment.®®

3.2.10 | Treating facility
Many studies found that surgery or radiation at an academic medical
center compared to a nonacademic center was associated with del-

ayed PORT initiation.2%%¢ Another study found that delays were

more common at a nonacademic center.®” Academic medical centers
tend to care for more complex patients and may serve as a proxy for
patient complexity contributing to delayed PORT and higher rates of
postoperative complications and longer hospital LOS.2%7%7 There is
not enough evidence to suggest a relationship between treatment at
academic centers and delayed PORT, and this would be an interesting

area for future study.

3.211 | Complex care processes

The complex and multidisciplinary nature of head and neck cancer care,
often involving multiple appointments, procedures, providers, and facili-
ties over a long period of time, compounds the potential for delays in
care. Timeliness at all points in the care process was found to be impor-
tant for timely PORT.2® Having a preoperative radiotherapy consulta-
tion was associated with timely PORT.2® Patients whose pathology
reports returned within 7 postoperative days and those who received a
PORT referral within 10 days of surgery and PORT consultation within
10 days of PORT referral were more likely to receive timely PORT.2®
Delays were most common in initial primary care referral to surgeons
and initiation of radiation treatment after surgery.**

Patients who received their surgery and PORT at different facili-
ties were more likely to experience delayed PORT.?® During transi-
tions in care, it may be unclear to patients and providers who are
directing the next steps in care. Insufficient coordination and commu-
nication during care transitions can delay PORT referrals and consul-
tations and prolong the start of radiation treatment.?> Surgical and
radiation oncologists may not have the same familiarity of the rec-
ommended timeline and particular consequences of delaying radiation
treatment for head and neck cancer patients and furthermore may not
communicate important and relevant information during care transi-
tions, such as what treatment patients received and what treatment is
necessary.2> Providers face cumbersome patient handoffs, having to
reconcile differing electronic health records or fax over hundreds of
pages of records, leading to further delays in care.?®> On the other
hand, receiving PORT at the same center can facilitate timely care due
to improved communication and accessibility of medical records.?®

Delayed dental evaluations and extractions were strongly associ-
ated with delayed PORT.¢®72 Patients receiving radiation to the head
and neck require dental evaluation and imaging and may need extrac-
tions before receiving radiation treatment to reduce the risk of
osteoradionecrosis.®®”%72 Patients' preferred or local dentists may be
unfamiliar with the specific needs for these patients in the context of
their treatment.?> Furthermore, dental care can be challenging to
coordinate in a timely manner and may depend upon insurance and

access to care, and significant out-of-pocket costs from the patient.”*

3.2.12 | Summary

Delays starting PORT disproportionately burden people of color, those
with Medicaid or no insurance, those of low SES, and those with overall
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less access to care. Care is accessed and performed differently at both
the patient and systemic levels according to patients' characteristics,
which contributes to disparities in timely PORT. Delays are more com-
mon among patients with more comorbidities, advanced stage of dis-
ease, those who experience postoperative complications, and at
transitions of care. These complex factors intersect to produce condi-
tions that predictably predispose certain patients to delayed PORT.

3.3 | What interventions exist to reduce delays in
PORT initiation?

Many of the delays in PORT are related to deeply rooted systemic ineg-
uities that must be targeted on a large scale. Recognizing that systemic
change occurs slowly, patients need timely PORT care immediately;
therefore, local interventions that mitigate avoidable delays, streamline
care, and support patients through their treatment may help improve
the timeliness of PORT. Some factors associated with delayed PORT
are modifiable and may be targeted directly by interventions, such as a
patient's insurance status and transitions in care. Others are non-modi-
fiable, such as a patient's race/ethnicity, though interventions may tar-
get mediating factors such as access to care. We surveyed the
literature for interventions aimed at reducing delays in PORT.

Methods to identify patients at a high risk for delay can help
direct resources and interventions to those with the greatest need.
Levy et al. developed validated nomograms to generate estimates of
PORT initiation delay personalized to each patient, incorporating
race/ethnicity, insurance, tumor site, and facility type (academic or

nonacademic).%®

They developed two nomograms: one based on pre-
operative factors including clinical stage and comorbidity and one
based on postoperative factors including LOS and care fragmenta-
tion.®® Shew et al. used machine learning to predict delays beyond
50 days in adjuvant radiation after surgery for HNSCC, based on
patient and care process factors, most importantly treating facility and
urban vs rural patient demographic.”®

The Stanford Head and Neck Cancer Oncology Program con-
ducted an institutional quality improvement project to reduce delays
in PORT initiation.”? From chart reviews of 56 patients with oral cav-
ity carcinoma patients who underwent surgery and radiation, the team
identified three key drivers of PORT delay: delayed dental extractions,
delayed radiation oncology initial consult, and poor patient engage-
ment. They developed 12 interventions to address these drivers of
delay. All patients with oral cavity cancer received a preoperative Pan-
orex scan and attended a formal dental consultation if needed. Any
necessary dental extractions were performed pre- or intraoperatively.
Consultations with radiation oncology occurred earlier in the care
pathway, as soon as the need for adjuvant treatment was identified. If
pathology reports were the deciding factor to consult radiation oncol-
ogy, a 10-day postoperative reminder was sent via the electronic
medical record (EMR) to the surgical oncologist. To increase patient
engagement, the team developed a Clinical Visit Summary, a checklist
to outline the important elements and timelines of the patient's indi-

vidual care pathway. Compared to 62% of patients receiving timely

PORT before the intervention, 73% achieved timely PORT afterward,
and avoidable delays were decreased from 24% to 9%.”?

Another quality improvement project developed by Graboyes
et al. called Navigation for Disparities and Untimely Radiation thErapy
(NDURE) centers on social workers as dedicated patient navigators
who met with patients for three in-person sessions to support them

t.”¢ The intervention focused on patient educa-

through their treatmen
tion, including a personalized risk estimate of PORT delay and discus-
sion of expectations for PORT.®%7% They developed a personalized
PORT care plan to keep in the EMR for each patient with a barrier
reduction plan to address their particular barriers. The patient naviga-
tor scheduled all appointments and tracked referrals and appointment
completion, and patients were provided with travel assistance.
NDURE was tested in 15 patients with HNSCC undergoing surgery
and PORT in a single-arm clinical trial and resulted in timely PORT for
86% of patients overall and 100% of Black patients.”®

Developing ways to predict the risk of delay is an important step
to understand who is at risk and focus resources and attention on
those at risk. Targeted interventions such as NDURE demonstrate
high rates of timely PORT when specifically attending to access to

care and providing support and resources through transitions in care.

4 | CONCLUSION

HNSCC patient outcomes are heavily dependent on their ability to
access care, including PORT, in a timely manner. PORT delays are
more apparent in transitions in care and in complex and advanced-
stage patients and present inequitably along common fault lines of
race/ethnicity, SES, and insurance status, likely contributing signifi-
cantly to disparities in overall survival of HNSCC patients. These dis-
parities mandate continued need for structural change to reduce
health disparities and promote equitable access to care for all, with
particular focus on underserved and minority patients. When planning
care, providers must consider not only biological factors but also
SDOH to maximize care outcomes. Delays in PORT may be reduced
by interventions to identify patients who are most likely to experience
delayed PORT, provide support according to their specific needs and

barriers to care, and streamline overall care and referral processes.
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