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Abstract

Background: The increasing incidence of oral cavity cancer (OCC) and oropharyngeal cancer
(OPC), especially HPV-related OPC, is a concerning healthcare challenge. Statistics Canada's
recent report indicates a substantial 13.9% increase in OPC incidence in 2020 compared to the
average from 2015-2019. Managing these cancers is resource-intensive and complex, and
patients often endure not only the challenges of cancer itself but also treatment complications,
especially when diagnoses occur in late stages.

Effective and timely management of treatment complications is crucial, as improper
handling can lead to acute care needs and treatment interruptions, such as emergency department
(ED) visits and unplanned hospitalizations (UH), which have been associated with poorer
oncologic outcomes. Considering the rising incidence and prevalence of these cancers, it
becomes crucial to assess the healthcare utilization associated with delivering high-quality care
for patients. Understanding and evaluating the patterns of healthcare utilization can provide
valuable insights to enhance patient care, optimize resource allocation, and improve overall

treatment outcomes.

Objectives: With this background, this study had three main objectives: 1) Investigate trends in
hospitalization and visits of OCC and OPC patients in emergency department, outpatient clinic,
and community offices 2) Identify predictors of acute care visits, including unplanned
hospitalizations, 30-day hospital readmissions, and emergency department visits 3) Determine
the primary diagnoses of patients admitted to hospitals, visited emergency departments, and

outpatient clinics.
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Methods: This retrospective, population-based cohort study utilized administrative data
collected from all healthcare facilities in Alberta from 2010 to 2019. The study cohort consisted
of adult patients (18 years old or older) diagnosed with a primary tumor of the OCC or OPC,
identified through the Alberta Cancer Registry (ACR). To examine the cohort's healthcare
utilization, the ACR cohort was linked with the Discharge Abstract database, National
Ambulatory Care Reporting System, and Physician Claim dataset. The primary diagnosis of
patients in each event was determined using diagnosis codes from each database. For data
analysis, the study outcomes were assessed using statistical methods, including logistic and
linear regression, as well as parametric and non-parametric tests, all conducted using SAS

Enterprise Guide 7.1.

Results: The final cohort consisted of 1,721 patients, 72.4% were male and 57.9% were between
45-65 years of age. OPC patients were diagnosed at a significantly younger age, with a mean age
of 59.4 years, compared to OCC patients who had a mean age of 62.4 years (P-value < 0.05).
During the study, 34% (582 individuals) of the patients had at least one visit to the ED, and 72%
(1,244 patients) had at least one hospitalization visit. UHs constituted 48.1% of the overall 2,228
hospitalizations. Notably, outpatient clinic and community office visits showed a significant
increase during the study period, with visits rising from 475 to 1,101 (f=0.20, P=0.01) and from
1,653 to 2,629 (B=0.31, P=0.02), respectively. Concurrently, ED visits decreased from 0.65 to

0.49 visits per patient, and the rate of UHs per patient decreased from 0.69 to 0.54 visits.

The common diagnosis for UHs were palliative care and post-surgical recovery, while

surgery-related complications were frequent causes of 30-day unplanned readmissions. In ED
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visits diagnoses of dehydration, post-procedural infections, and nausea and vomiting were
frequent. Predictors of UHs included cancer stage, material deprivation, and the chosen treatment
modality, whereas cancer type and comorbidities emerged as key predictors for readmissions.
Moreover, Predictors of ED visits included cancer stage, rural residence, high material

deprivation scores, and treatments other than surgery or no treatment.

Conclusion: The study's findings revealed a decrease in ED visits and UHs among cancer
patients diagnosed between 2010 and 2017, accompanied by increased utilization of outpatient
clinics and community offices, indicating a shift towards primary care settings for cancer-related
care. Implementing a primary care model may have contributed to better patient management,
reducing acute care visits and hospitalizations. Predictors of acute care events highlighted the
importance of improving access to care for underprivileged patients and those in rural areas. It
also showed Patients not receiving oncologic treatments and those undergoing radiation therapy
need for close monitoring and intervention. Preventive strategies and patient education could
help reduce avoidable ED visits, while monitoring and managing procedure-related

complications can prevent subsequent hospital events.
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1. Chapter One: Introduction

In this chapter, I will start by providing an overview of oral cavity and oropharyngeal cancer.
Following that, I will explore the global and Canadian epidemiology of the disease. I will then
discuss the management strategies and best practices for oral and oropharyngeal cancer. Finally,

I will state the problem and outline my research objectives.

1.1. Background:

1.1.1. Definitions of Oral and Oropharyngeal Cancer

Oral cancer (OC) is a broad term that encompasses two distinct subcategories: Oral Cavity
Cancer (OCC) and Oropharyngeal Cancer (OPC). Over 90% of oral cancers are squamous cell
carcinomas that originate from the epithelial cells of the mucous membrane lining the oral cavity
(Bagan et al., 2010). The rest of the malignancies originate from salivary glands, lymphoid
tissue, the odontogenic apparatus, bone, or are metastatic tumors (Warnakulasuriya &
Greenspan, 2020). While oral cancers are often grouped together, it is important to recognize that

OCC and OPC are separate diseases with specific boundaries and anatomical sites.

The oral cavity is anatomically defined as the region extending from the vermilion border
of the lips to the circumvallate papillae of the tongue in its inferior aspect, and the junction of the
hard and soft palate in its superior aspect (P. H. Montero & Patel, 2015). OCC encompasses
various topographical regions including the lip, oral tongue, floor of mouth, buccal mucosa,

upper and lower gum, retromolar trigone, and hard palate.



In terms of anatomical boundaries of oropharynx, it is bounded in the front by the oral
cavity. the superior boundary lies at the superior plane above the soft palate. The inferior
boundary is defined by the plane of the superior hyoid bone or the floor of the vallecula. The
oropharynx is further divided into specific subsites, which include the soft palate, palatine
tonsils, tonsillar pillars, base of the tongue (including the lingual tonsils located posterior to the

circumvallate papillae), and the pharyngeal wall (Chapman & Yom, 2018; Chi et al., 2015).

These boundaries help delineate the anatomical extent of the oral cavity and oropharynx
and are important for accurately diagnosing and classifying tumors within this region, as they
have different pathogenesis, treatment, and prognosis (Deschler et al., 2014). In this study, oral
cancer is defined based on the classification provided by the World Health Organization's
International Classification of Diseases for Oncology, third edition. The specific topographical
codes C00-C06, C09-C019 and C14 are utilized to encompass malignant neoplasms affecting the

lip, oral cavity, and pharynx (World Health Organization, 2013).

1.1.2. Etiology of Oral and Oropharyngeal Cancer

The etiology of OCC and OPC is multifactorial and tobacco, alcohol, betel quid, and Human
Papilloma Virus (HPV) are the established risk factors (Chi et al., 2015). It has been shown that
the relative risks of OCC and OPC among tobacco smokers are 3.4 and 6.8 respectively,
compared to non-smokers (Gandini et al., 2008). Moreover, it has been shown that heavy alcohol
consumption can increase the risk of oral cancer up to 8.8 times, and among heavy users of both
it could increase the risk more than 15 times (International Agency for Research on Cancer

(IARC), 2010; Mello et al., 2019).



Despite the multifactorial nature of these cancers, they are categorized as one of the most
preventable cancers. The Canadian Population Attributable Risk of Cancer (ComPARe) study
has provided valuable insights into the modifiable risk factors associated with oral and
pharyngeal cancers. The study's findings indicated that 66.2% of these cancers can be attributed
to modifiable risk factors, such as tobacco smoking, alcohol consumption, as well as infections
such as Epstein-Barr virus and Human papillomavirus (Poirier et al., 2019). Besides modifiable
risk factors, studies have explored the association between OCC and OPC incidence and patient
demographics and older men with lower socioeconomic status face the highest risk of developing

these diseases (Warnakulasuriya & Greenspan, 2020).

1.1.3. Epidemiology of Oral and Oropharyngeal Cancer

1.1.3.1.  Global

Reporting the epidemiology of OCC and OPC presents challenges due to variations in reporting
among different institutes. While some institutions report oral cancer incidence, others report
head and neck cancer or oral and pharyngeal cancer incidence. Therefor in this thesis, I have
reported the epidemiology based on the reference articles. Head and neck cancers (HNC)
represent a diverse group of cancers that includes malignancies of the paranasal sinuses, nasal
cavity, oral cavity, pharynx, and larynx. According to the 2020 global cancer statistics HNCs
collectively rank as the seventh most common cancer worldwide, constituting 3.5% of all cancer
cases (Gormley et al., 2022). Annually, there were approximately 660,000 new cases of HNCs,
resulting in 325,000 associated deaths. OCC and OPC contribute significantly to the overall
burden of HNCs in terms of both incidence and mortality. Lip and OCC accounted for 377,000

cases, and OPC accounted for 98,000 cases. The mortality rates of these cancers were reported to



be 177,000 and 48,000 deaths, respectively (Sung et al., 2021). Previous studies have also
documented the prominence of these cancers as the majority of HNC cases (Chi et al., 2015;

Kawakita et al., 2022).

The incidence of OCC and OPC exhibits regional variations across the world. In terms of
lip and OCC, Melanesia, South Central Asia, and Eastern Europe have been identified as regions
with the highest age-standardized incidence rates per 100,000 population, with Melanesia at
16.7, followed by South Central Asia at 9, and Eastern Australia and New Zealand at 6.0. In
contrast to the OCC, high income countries of Western Europe, Northern Europe, and Northern
America had the highest age standard incidence rate of 2.8, 2.6, and 2.4 respectively, which was
more than two-times higher than the world average of 1.1 (Sung et al., 2021). While the
incidence of HNCs related to non-HPV factors has shown a stable or declining trend, primarily
attributed to the successful control of tobacco smoking, there has been a significant increase in

HNC:s associated with HPV infection (Menezes et al., 2021).

1.1.3.2. North America

In 2020, the number of new cases of lip and OCCs reported in North America was approximately
27,469, making it the third highest region in terms of incidence. South Central Asia and Eastern
Asia held the first and second positions, respectively. Regarding OPC, North America ranked
second, with 14,026 new cases, following South Central Asia. In terms of gender distribution,
the incidence of oral cancer was approximately two times higher in men than in women. Men
accounted for approximately 18,500 new cases, while women had around 9,000 new cases.

However, the gender disparity was even more significant for OPC. Men had an incidence rate



that was more than 4.5 times higher, with 11,500 new cases, compared to women who had 2,500

new cases (International Agency for Research on Cancer (IARC), 2020).

From 2015 to 2019, the oral cancer incidence rates in women experienced a slight annual
increase of less than 1%, while the rates in men remained stable during this period. During the
same period HPV-related OPCs, showed a consistent rise, with an annual increase of 1.3% in

women and 2.8% in men (American Cancer Society, 2022).

It is projected that the incidence of oral and pharyngeal cancer in the United States will
reach around 54,540 new cases and an estimated 11,580 individuals are expected to die to the
disease, in 2023. Consistent with previous findings, there will be a notable gender disparity in the
incidence of oral and pharyngeal cancer in the US. Men are more than twice as likely to be
affected compared to women. These cancers constitute approximately 3.9% of male cancer cases

and 1.6% of female cancer cases (American Cancer Society, 2022)

In the past, HNCs were commonly associated with older individuals who were heavy
smokers and had high alcohol consumption. However, with initiatives aimed at reducing alcohol
and tobacco use, the incidence of HNCs has been declining (Chi et al., 2015; Cohen et al., 2018;
Mourad et al., 2017). Conversely, there has been an alarming increase in HPV-related OPC,
particularly the HPV-16 strain, among younger individuals. This trend has been observed in
various regions, notably in northern Europe and North America. The rise in HPV-related OPC

has been linked to sexual behaviors, including oral sex (Chow, 2020). In the US, the percentage



of HPV-positive HNCs increased from 16.3% in 1980 to 72.7% in 2000 (Chaturvedi et al.,

2011).

Similarly, the increasing trend of HPV-related OPC has been reported in Canadian
studies (Habbous et al., 2017). According to the latest report from the Canadian Cancer Statistics
in 2022, it is estimated that 7,500 Canadians will be diagnosed with HNC, and 2,100 individuals
will lose their lives to the disease. Among these patients, males make up more than 70% of both
the diagnosed cases and the resulting deaths (Canadian Cancer Statistics Advisory in
collaboration with the Canadian Cancer Society, 2022). In 2019, 3,700 cases of oral cancer in
males and 1,600 cases in females were diagnosed which represented for 3.3% of male cancers

and 1.5% of female cancers (Canadian Cancer Statistics Advisory Committee, 2019).

The trend analysis revealed that from 1984 to 2003, the incidence rates for both sexes
experienced an annual decrease of 2%. However, between 2003 and 2015, there was an observed
annual increase of 1.2% (Canadian Cancer Statistics Advisory Committee, 2019). Similarly, the
incidence of OPC increased by 13.5% in 2020 compared to the average incidence rates from

2015 to 2019(Statistics Canada, 2023).

1.1.4. Cancer Management

In addition to the increasing incidence of OPC and OCC, late-stage diagnosis is another
significant concern, as it is associated with unfavorable prognosis and diminishes the quality of
life of patients (Lauritzen et al., 2021; Lehew et al., 2010). Research conducted in Alberta
revealed alarming statistics, indicating that 45.2% of oral cavity (OC) and 82.4% of

oropharyngeal (OPC) cancer cases are diagnosed at stage [V, accompanied by a mortality rate of
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47.9% (Badri et al., 2021). Late diagnosis of OPC can be attributed to its ability to grow
unnoticed and its potential for metastasis. Typically, patients become aware of the condition

when presenting with symptoms such as a neck mass, sore throat, or dysphagia (Mcllwain et al.,

2014).

Patients diagnosed with OCC and OPC often require complex and resource-intensive
treatments due to late-stage diagnosis (Massa et al., 2019; Ribeiro-Rotta et al., 2022), as well as
the involvement of various healthcare professionals. This complexity arises from the cancer's
involvement in anatomically diverse areas such as soft tissue, bones, skin, glands, and organs.
Additionally, the vital functions of breathing, chewing, swallowing, and speech are often
affected by both the cancer itself and the treatment. Due to these factors, a multidisciplinary
approach involving a team of experts is necessary to provide comprehensive care for individuals
with HNC, and all diagnosed patients should be seen by a specialized HNC Multidisciplinary
Team (Chen et al., 2023; Lo Nigro et al., 2017). The initial and ongoing phases of care
centralized at a high-volume center with sufficient expertise and support to deliver the highest
level of care. Subsequent follow-up care can be provided in low-volume facilities (Alberta

Health Services, 2019, 2022a).

1.1.4.1. Treatment modalities

According to the National Comprehensive Cancer Network and Alberta Health Services
guidelines, cancer stage is the main determinant of treatments. The primary treatment for most
OCCs involves surgical removal with clear margins of 1 to 2 cm. If there is lymph node
involvement or a high risk of regional metastasis, a neck dissection is typically performed. In

cases of advanced cancers, a combination of surgery, radiation, and/or chemoradiation therapy is



often necessary as the primary treatment approach. For patients with stage 4 cancer, concurrent
systemic treatments may also be required to target the disease at a systemic level (Karan &

Laronde, 2014; National Comprehensive Cancer Network (NCCN), 2022; Omura, 2014).

Treatment of OPC is inherently more complex, primarily due to the disparities observed
between HPV-positive and HPV-negative tumors (Perri et al., 2020). HPV-positive OPCs are
more prevalent among younger and healthier patients and exhibit a significantly improved
prognosis compared to HPV-negative tumors (Adelstein et al., 2019). In the early stages,
treatment typically involves a single modality, either surgery or radiation therapy. However, for
advanced stages, a multimodality treatment strategy combining surgery, radiotherapy, and
chemotherapy becomes imperative (Alberta Health Services, 2019; National Comprehensive

Cancer Network (NCCN), 2022).

The choice between surgery and radiation therapy depends on post-treatment deficits and
patient preferences and is an actively researched area. Ongoing studies aim to better understand
the advantages and drawbacks of each treatment approach (Palma et al., 2022). Moreover, Given
the markedly better prognosis associated with HPV-positive tumors, there exist controversial
opinions regarding treatment deintensification for these patients in order to reduce treatment

toxicity, necessitating further research through clinical trials (Adelstein et al., 2019).

1.1.4.2. Treatment complications

Multidisciplinary approaches for treatment of OCC and OPC have significantly improved the
management of OCC and OPC, resulting in notable advancements in patient survival rates (Pulte

& Brenner, 2010). However, it is crucial to acknowledge that alongside the burden of cancer



itself, these treatments also carry a risk of toxicity, further impacting patients' overall quality of

life (Allen-Ayodabo et al., 2019; Langendijk et al., 2008).

Among various cancer types, HNC patients bear a particularly high symptom burden
(Bubis et al., 2018). Adequate management of symptoms in patients with OCC and OPC is
crucial, since these symptoms can be severe and uncontrolled symptoms may necessitate
emergency care (Miah et al., 2012). Patients with HNC exhibit a substantial rate of Emergency
Department (ED) visits and Unplanned Hospitalizations (UH), as evidenced by multiple studies
(Chaudhary et al., 2017; Eskander et al., 2018; Noel et al., 2020). These visits have been
associated with potential disruptions in the treatment course, leading to adverse treatment
outcomes (Bese et al., 2007; Quinn et al., 2020). An Ontario-based study reported that 28-55% of
HNC patients experienced at least one ED visit or UH during their treatment (Eskander et al.,

2018).

Given the substantial symptom burden experienced by patients with OCC and OPC
resulting from treatment toxicities and cancer-related deficits, it becomes crucial to predict and
effectively manage these conditions. The focus on prediction and control is of significant interest
to researchers and policymakers aiming to reduce the acute care needs of these patients
(Kansagara et al., 2011; Noel et al., 2022). A previous systematic review has investigated
predictors of ED visits and UHs in HNC patients, categorizing these predictors into patient

factors, cancer severity, and process factors (Noel et al., 2020).



Effective management of treatment complications and symptom control plays a vital role
in not only improving patient outcomes, but also alleviating the financial burden of cancer care
on patients and the healthcare system. In Canada, the financial cost of cancer care is substantial,
with hospital expenses accounting for a significant portion of the overall cost. In 2021 alone, the
total cost of cancer care exceeded 26 billion dollars. Despite the presence of universal healthcare
in Canada, patients still shoulder 30% of the financial burden associated with cancer care (de
Oliveira et al., 2018; Garaszczuk et al., 2022). Notably, individuals with lower incomes
experience higher levels of financial toxicity, poorer health status, and lower rates of disease-free

survival (Noel et al., 2023).

1.1.4.3.  Cancer care models and survivorship care

In addition to the primary treatment phase, the growing number of cancer patients and survivors
highlights the importance of long-term follow-up and survivorship care of cancer patients and
several studies investigated and compared different models of care (Hoeg et al., 2019; Vos et al.,
2021). Ensuring the delivery of high-quality care during this phase has become a focus in
Canada, with several models and initiatives implemented to address this need. These models
include strategies such as direct discharge to primary care, establishing transition clinics at
cancer centers to facilitate follow-up care, maintaining oncology-led care, and promoting shared-
care between oncology and primary care providers. The most utilized model is the direct-to-
primary care approach, where patients are discharged from their oncologist's care directly to their

primary care provider (Romkey-Sinasac et al., 2021).

The Alberta cancer plan 2030, introduced in 2013, emphasizes engaging primary care

providers in the delivery of care in primary care and community settings. In Alberta, a primary
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care model is used for delivering the care for HNC patients (Alberta Health Services, 2022a;

Government of Alberta, 2013).

In summary, managing treatment complications and effectively controlling symptoms in
patients with OCC and OPC are of paramount importance. These cancers present significant
challenges, requiring multidisciplinary approaches and comprehensive evaluations to determine

optimal treatment strategies.

1.2.  Statement of the problem

The increasing incidence of OCC and OPC, particularly those with HPV+ OPC, with high
survival rate had resulted in the increased prevalence of cancer patients. Excessive healthcare
utilization by oral cancer patients due to late-stage diagnoses and increased need for survivorship
care, highlight the importance of evaluating healthcare resources required to deliver high quality
care. The evaluation is essential for ensuring efficient and sustainable long-term care delivery,

particularly in countries with publicly funded healthcare systems like Canada.

Existing research has primarily focused on HNC in general or specific treatment
approaches, with a predominant emphasis on ED visits or hospitalizations. However, given the
growing significance of primary care and community settings in newer cancer care models, it is
crucial to gain a comprehensive understanding of visit trends across different care settings and
explore their potential interplay. Therefore, the goal of this research is to investigate the trends
and potential care transitions in various care settings, while identifying the predictors of acute

care needs in patients.
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1.3.  Objectives

The overall goal of this research was to conduct a comprehensive analysis of visit trends among
oral cancer patients across different healthcare facilities and ascertain the predictors of acute care
needs in these patients. This objective was accomplished through a two-phase approach, wherein
the first phase involved an extensive investigation of ED visits, outpatient clinic visits, and
community office visits. Subsequently, in the second phase, particular attention was given to the
hospitalization of patients, specifically focusing on unplanned hospitalizations and 30-day

unplanned readmissions.

1.3.1. Specific Objectives:

1) To examine the trends of OCC and OPC patients’ hospitalization and visits across the
emergency department, outpatient clinic, and community office settings.

2) To identify the predictors associated with acute care visits, including unplanned
hospitalizations, 30-day hospital readmissions, and emergency department visits.

3) To determine the main reason of patients admitted to hospitals, or visited emergency

departments, and outpatient clinics.
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2. Chapter Two: Healthcare Utilization of Oral and Oropharyngeal cancer
patients in Emergency Department and Outpatients settings: an 8-year

Population-based Study

2.1. Abstract:

Purpose: The increasing incidence of Oral Cavity Cancer (OCC) and Oropharyngeal Cancer
(OPC) is a concern, particularly HPV-related OPC. This study aimed to determine trends in the
healthcare utilization by OCC and OPC patients across Emergency Department (ED) and
outpatient settings in Alberta and examine the predictors of ED visits.

Methods: This is a retrospective, population-based, cohort study using administrative data
collected by all healthcare facilities in Alberta. Using the Alberta Cancer Registry (ACR), a
cohort of adult patients 18 years and older diagnosed with a single primary OCC or OPC
between January 2010 and December 2017 was identified and linked with the Ambulatory Care
Reporting System (NACRS) and Physician Claims databases. The trend of visits in different
facilities, patients’ primary symptoms, and predictors of ED visits were analyzed.

Results: Of the 1,721 patients included in the study, 72.4% were male, 57.9% were between 45-
65 years of age, and 34% had at least one cancer-related ED visit. Among the patient cohort,
1,311 patients (76%) had 5,684 outpatient clinic visits and 1,658 (96%) patients had 15,995
community office visits (4.3, and 9.6 visits per patient respectively) over eight years. Along with
a 31% increase in the number of patients, outpatient clinic and community office visits increased
significantly by 131% and 60%, respectively, while ED visits reduced from 0.65 to 0.49 visits

per patient per year. Common diagnosis for ED visits included dehydration, infection after a
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procedure, and nausea and vomiting. Cancer stage, rural residence, high material deprivation
score, and treatments other than surgery or no treatment were found as predictors of ED visits.
Conclusion: Enhanced symptom management plans and improved access to care for
disadvantaged individuals and those living in rural areas may reduce avoidable ED visits, leading

to a lower burden of disease on patients and alleviating strain on the healthcare system.

Keywords: Oral Cancer, Oropharyngeal Cancer, Delivery of Health Care

2.2. Introduction

Oral Cavity Cancer (OCC) and Oropharyngeal Cancer (OPC) collectively represent the 8th most
common cancer globally, and the incidence of oral cancer has dramatically increased since 1990
(Ren et al., 2020; Warnakulasuriya & Greenspan, 2020) Recent studies have shown a larger rise
in OPC incidence in high-income countries and North America (Cohen et al., 2018; Ganatra et
al., 2022; Gormley et al., 2022; Warnakulasuriya & Greenspan, 2020) A recent report from
Statistics Canada showed a 13.5% increase in the incidence of OPC in Canada (Statistics
Canada, 2023). In Alberta, the mean number of new cases for both sexes is projected to rise by
76.1% between 2003-2007 and 2028-2032, making it the most substantial anticipated increase in

a province (Canadian Cancer Society’s Advisory & Statistics, 2015)

With the increasing number of cancer patients, it is crucial for the healthcare system to
manage the disease effectively. Oral cancer treatment is resource-intensive and involves complex
treatment modalities including surgical resection, radiation, and chemotherapy (Alberta Health
Services, 2019; Massa et al., 2019; National Comprehensive Cancer Network (NCCN), 2022;

Ribeiro-Rotta et al., 2022). Despite the therapeutic benefits of these treatments, they often come
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with a high rate of morbidity that can negatively affect patients' quality of life (Allen-Ayodabo et
al., 2019) Specifically, for patients with head and neck cancer (HNC), who experience a high
symptom burden compared to other cancers (Bubis et al., 2018), uncontrolled symptoms such as
dysphagia, dehydration, and fatigue may necessitate emergency care (Miah et al., 2012)

Emergency departments (EDs) play a critical role in providing care to cancer patients.

Studies have shown that OPC patients have a higher rate of symptom burden compared
to other cancers (Bubis et al.,, 2018) and HNC patients have a high rate of ED visits and
unplanned hospitalizations (Chaudhary et al., 2017; Eskander et al., 2018; Noel et al., 2020) An
Ontario-based study reported that 28-55% of HNC patients had at least one ED or unplanned
hospitalization during their treatment (Eskander et al., 2018). These visits may interrupt patients'

treatment course and result in poor treatment outcomes (Bese et al., 2007).

According to a US study, 53% of ED visits of cancer patients are preventable and related
to symptoms that can be managed in an outpatient clinic (Smith & Carlson, 2021; Vaidya A,
2017). The Alberta Cancer Plan introduced in 2013 (Government of Alberta, 2013), highlights
the importance of integrating primary healthcare providers into outpatient facilities in order to
provide the necessary care for cancer patients, particularly with the increasing number of cancer
patients and survivors (Vos et al., 2021). As a result, survivorship care has become an important
healthcare concern, with community offices and outpatient clinics playing a significant role in
providing essential services for these patients. This is particularly important in Alberta, where
the majority of OCC and OPC patients are diagnosed in advanced stages, requiring a high

amount of resources for treatment and post-treatment complications (Ganatra et al., 2022).

15



In Canada, there are various care models available for survivors of cancer (Romkey-
Sinasac et al., 2021). In Alberta, a primary care model is utilized to deliver post-treatment care
for cancer patients, in which family physicians and nurse practitioners play a crucial role in
conducting follow-up visits for patients. They provide ongoing care, support to survivors, and
make referrals to specialists or other healthcare professionals as necessary (Alberta Health
Services, 2022b). Given the increasing emphasis on shifting care to primary care settings and
their significant role in survivorship care, it is important to evaluate the overall healthcare

utilization of cancer patients and the trends in transitioning care to these settings.

While several studies have focused on the acute care needs of head and neck cancer
patients and predictors of hospitalization and ED visits, there has been limited attention paid to
the healthcare utilization of OCC and OPC patients in primary care settings. To the best of our
knowledge, this is the first study investigating the transition of care in OCC and OPC
management and identifying factors that may predict patients' revisits to the ED. This study,
therefore, aimed to determine: 1) trends of emergency department, outpatient clinic, and
community office visits during the study period, 2) primary symptoms of patients who visited
emergency departments and outpatient clinics, 3) impact of cancer stage on healthcare

utilization, and 4) predictors of emergency departments visits.

2.3. Methods

This was a retrospective, population-based, cohort study using administrative data collected from
all emergency departments and outpatient clinics and community offices in Alberta for those

cohort extracted from Alberta Cancer Registry. The ethics approval was obtained from the
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Health Research Ethics Board of the Alberta Cancer Committee (Ethics ID# HREBA.CC-20-

0204).

2.3.1. Data sources

Alberta Cancer Registry (ACR) database was used to define the patient's cohort. Detailed
information on demographics, geographic zone of diagnosis, cancer type, stage, and treatment
were retrieved from the ACR database. The International Classification of Diseases for
Oncology, Third Edition (ICD-O-3) was used to define the tumor cohort. For OCC,
topographical codes included Lip Mucosa (C00.3-C00.9), Oral Tongue (C02.0-C02.3, C02.8,
and C02.9), Gum (C03.0-C03.9), Floor of Mouth (C04.0-C04.9), Palate (C05.0-C05.9), and
Other unspecified parts (C06.0-C06.9). For OPC, the topographical codes included Base of
Tongue (CO01.9), Lingual Tonsil (C02.4), Tonsil (C09.0-C09.9), Oropharynx (C10.0-C10.9),

Pharynx not otherwise specified (C14.0) and Waldeyer Ring (C14.8).

In order to determine the healthcare utilization of the defined cohort, the ACR database
was linked with the Ambulatory Care Reporting System (NACRS) and Physician Claims
databases using unique encoded identifiers. The NACRS is a database managed by the Canadian
Institute for Health Information (CIHI). It contains information about patient visits to emergency
departments, outpatient clinics, and other ambulatory care settings across Canada. It includes
data such as patients visit details (date and time), diagnoses, and treatments. In addition, the
physician claim dataset is a comprehensive collection of information that provides detailed
information about the services delivered by physicians including diagnoses, service, location of
visits, and the corresponding fees associated with these services. To filter the visits for only

cancer-related events, the diagnosis codes at each visit were used.
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To assess the socio-economic status of the patients, we used the Pampalon deprivation
index, which considers both material and social factors and is based on Canadian census data.
However, for this study, we only used the material component since it is more relevant in the
Alberta context. The index is divided into five categories, with QI representing the most
privileged patients and Q5 representing the most disadvantaged individuals (Alberta Health

Services, 2016).

2.3.2. Study design and cohort creation

A cohort of adult patients 18 years and older, who were diagnosed with primary OCC or OPC
between January 2010 and December 2017, were identified. To control the effect of multiple
cancer sites and the complexity of the interpretation of the results, patients with multiple primary
tumors were excluded from the cohort. The analysis included all cancer-related visits from the
time of cancer diagnosis to two years after the diagnosis. The two-year follow-up period was
chosen based on treatment guidelines that suggest most treatments and follow-up visits occur
within the first two years after the diagnosis (Alberta Health Services, 2019; National

Comprehensive Cancer Network (NCCN), 2022).

The patient cohort in ACR was linked deterministically with the NACRS and physician
claim data set using unique encoded identifiers to form the cohort of ED visits, outpatient clinic
visits and community office visits of patients. In order to only capture the office-based physician
visits in community office and prevent double counting of the visits in outpatient clinics,

physician claim data was narrowed to the visits accruing in the community offices.
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2.3.3. Outcome measurements

The National Ambulatory Care Reporting System (NACRS) was used to identify outpatient
clinic and ED visits using visit type indicator. The first of the ten diagnostic ICD-10-CA codes
(primary diagnoses) in the NACRS database was used to classify the diagnoses into major
categories. Only the first visit of each day was captured to avoid counting more than one
observation. NACRS emergency/urgency visits were used to identify ED visits. To gain a better
understanding of the reasons and 30-day ED revisits rate, which serve as an indicator for
assessing the quality of healthcare services, we stratified the ED visits into two categories: Index
visits and revisits. Index visits refer to ED visits in which the patient did not have any other visits
within 30 days before that particular visit, and revisits are ED visits that occur within 30 days of
a previous visit.
For the analysis, visits with discharge dispositions of transfer, death, and left the ED, as well as

those with missing discharge dates, were excluded from the dataset.

The Alberta Practitioner Claims dataset was also used to identify visits occurring in
community medical clinics. Using ICD-9 codes, all primary diagnoses were classified into major
categories. Only one visit per day was captured to avoid including the incorrect number of

clinical conditions in the data.

Once the final cohort of ED and outpatient clinic visits were identified, the primary
reason, length of stay, disposition status, travel time and travel distance of each visit were
extracted. To understand the trends in visits and the transitions of care between different settings,

the average number of visits per patient per year was calculated for further analysis.
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2.3.4. Data Analysis

The characteristics of the patients at the time of diagnosis were described based on cancer type.
Categorical variables were summarized with frequencies and percentages, while continuous
variables were described using means and standard deviations or medians, as appropriate. The
average age at time of cancer diagnosis was compared between OCC and OPC using an
independent sample t-test. Patient sex, age category, cancer site, tumor stage, comorbidity index,
material deprivation index, diagnosis zone, and treatment were compared among cancer types
using the Chi-square test. Moreover, chi-square was used to compare disposition status among
cancer types. To compare the number and length of stay in ED among cancer stages, a Kruskal-

Wallis test was used.

In addition, to determine the predictors of ED visits multivariable logistic regressions was
performed. The dependent variable for the ED predictors model was having at least one ED visit
during the follow-up period as the outcome of interest. In the selection of independent variables
for the model (age, sex, cancer stage, cancer type, comorbidity index, deprivation index, rurality,
treatment), we incorporated a priori information obtained from the existing literature (Baskin et
al., 2018; Eskander et al., 2018; Moore et al., 2019; Noel et al., 2020; O’Neill et al., 2015; Ryu et
al., 2013). The model's fitness was assessed using the global null hypothesis test and Hosmer-

Lemeshow test to ensure its fitness.

Furthermore, a simple linear regression was used to analyze the trend of visits to different

facilities during the study period. All analyses were conducted using SAS Enterprise guide 7.1
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for Windows, and results were judged statistically significant using p-values (less than 0.05) and

a 95% confidence interval.

2.4. Results

2.4.1. Cohort description

In this study, a total of 1,721 patients were included, with OPC accounting for 54.2% of
cases. The results of the univariate analysis revealed significant differences in the mean age, sex,
age category, cancer stage, and treatment methods between OCC and OPC (P <0.05). The
majority of patients were male (72.4%), with a significantly higher proportion of males among
OPC patients (82.8%) compared to OCC patients (60%). Moreover, the mean age at diagnosis
was significantly lower among OPC patients (59.4 years) compared to OCC patients (62.4 years)

(P-value<0.05).

In addition, a higher percentage of OPC patients were diagnosed with advanced cancer
stages, with 93.1% of OPC patients diagnosed at stages III or IV compared to 75.4% of OCC
patients. Oral tongue was the most frequent cancer site for OCCs, whereas the tonsils and base of
the tongue were the most common sites for OPCs. The primary treatments for OPC were
concurrent chemoradiation, whereas only surgery was the primary treatment for OCC. Table 2.1
provides further details on patient demographics and characteristics at diagnosis, as well as the

results of the univariable analysis comparing OCC and OPC patients.

Table 2-1 Patient's demographics and cancer characteristics by cancer type
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Cancer Type

No table of figures entries found. 0CC (N=788) OPC (N=933) Total P. Value
N (%) N (%) N (%)
Age, Mean (SD) 62.4 (14.5) 59.4 (9.6) 60.8 (12.2) <0.01
Male 473 (60.0) 773 (82.8) 1246 (72.4)
Sex <0.01
Female 315 (40.0) 160 (17.2) 475 (27.6)
<45 85(10.8) 44 (4.7) 129 (7.5)
Age category (years) 45-65 359 (45.6) 637 (68.3) 996 (57.9) <0.01
>65 344 (43.6) 252 (27.0) 596 (34.6)
0 631 (54.3) 770 (87.1) 1401 (85.8)
Comorbidity Index 1 67 (9.0) 72 (8.1) 139 (8.5) 0.16
+2 51(6.8) 42 (4.8) 93 (5.7)
Q1 152 (20.9) 181 (20.8) 333 (19.4)
Q2 116 (16) 144 (16.5) 260 (15.1)
Q3 129 (17.7) 171 (19.6) 300 (17.5)
Deprivation Index 0.61
Q4 147 (20.2) 183 (21) 330 (19.2)
Q5 183 (25.2) 193 (22.1) 376 (21.9)
Unknown 60 (7.6) 59 (6.3) 119 (6.9)
Rural 180 (22.84) 208 (22.29) 388 (22.6)
Residential 0.78
Urban 608 (11.16) 725 (77.71) 1333 (77.4)
South 56 (7.1) 65 (7) 121 (7)
Calgary 292 (37.1) 364 (39) 656 (38.1)
Geographic Central 102 (12.9) 103 (11) 205 (11.9) 0.59
Diagnosis zone
Edmonton 259 (32.9) 294 (31.5) 553 (32.1)
North 79 (10) 107 (11.5) 186 (10.8)
Oral Tongue 385 (48.9) N/A 385 (22.4)
Unspecified parts of mouth 135 (17.1) N/A 135 (7.8)
Floor of Mouth 99 (12.6) N/A 99 (5.8)
Gum 73(9.3) N/A 73 (4.2)
Palate 70 (8.9) N/A 70 (4.1)
Cancer site N/A
lip 26 (3.3) N/A 26 (1.5)
Tonsil N/A 445 (47.7) 445 (25.9)
base of tongue N/A 364 (39.0) 364 (21.2)
Oropharynx N/A 106 (11.4) 106 (6.2)
Pharynx NOS N{)A 12 (1.3)) 12 (0.7)




Lingual Tonsil N/A 6 (0.6) 6 (0.4)
1 219 (27.8) 12 (1.3) 231 (13.4)
1 84 (10.7) 32(3.4) 116 (6.7)
I 67 (8.5) 89 (9.5) 156 (9.1)
Tumor Stage <0.01
v 361 (45.8) 780 (83.6) 1141 (66.3)
Unknown 57(7.2) 20(2.1) 77 (4.5)
Urban 608 (11.16) 725 (77.71) 1333 (77.4)
Surgery only 390 (49.5) 61 (6.5) 451 (26.2)
Chemoradiation 23(2.9) 414 (44.4) 437 (25.4)
Surgery - Radiotherapy 167 (21.2) 100 (10.7) 267 (15.5)
Treatment method Surgery- Chemoradiation 73(9.3) 148 (15.9) 221 (12.8) <0.01
Radiotherapy 48 (6.1) 97 (10.4) 145 (8.4)
None 83 (10.5) 59 (6.3) 142 (8.3)
Other 4(0.5) 54 (5.8) 58(3.4)
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2.4.2. Trends and characteristics of visits to different facilities

Table 2.2 presents the outcomes and information about emergency visits among the cohort of
1,721 patients. Among the entire patient population, 582 individuals (34%) had at least one
cancer-related ED visit during the two-year follow-up period in this study, resulting in a total of
1,087 ED visits. From this total, 554 visits were utilized to calculate the 30-day ED revisit rate
during the study period, and it was found that 108 revisits (19.5%) occurred. The median time
for a revisit from the index visits discharge date was found to be 6 days. Additionally, 1,311
patients (76%) had outpatient visits, and recorded a total of 5,684 in outpatient settings. In
addition to ED and outpatient visits, the study recorded a total of 15,995 Community office visits

for 1658 patients over eight years.

Table 2-2 Emergency Department and outpatient clinic visits summary

Mean (Median) / Freq (%)

outpatient clinic visits Travel Time (Minuts) 36 (70)
(N=5681) Travel Distance (Km) 67 (107.5)
Travel Time (Min) 31.3(58.8)
Travel Distance (Km) 35.6 (85.4)
ED visits (N=1087)
Length of stay Discharged 44(3.2)
(Hours) Admitted 11.1 (8.6)
discharged 585 (53.82)
Admitted 428 (39.37)
Transfer to other facility 33 (3.04)
ED Disposition Type
Other 25 (2.30)
Left without seeing 13 (1.20)
Death 3(0.28)

The average travel time and distance required to reach an outpatient clinic were notably
higher than that for an ED facility, with a mean of 33.1 minutes and 35.6 kilometers for ED and
56 minutes and 67 kilometers for OCs. Among the patients who visited the ED, more than half

were discharged after receiving care, while almost 40% were admitted to the hospital. 3% of the
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patients were transferred to another facility, 1.2% left the ED, and 0.28% died. Patients who
were admitted to a hospital had a notably longer ED visit duration compared to those who were
discharged. On average, admitted patients spent 11.1 hours in the ED, which is over 2.5 times

longer than the average 4.4 hours spent by discharged patients.

In terms of healthcare utilization trends, between 2010 and 2017, the number of
diagnosed patients increased from 185 to 243. Surprisingly, the number of visits to the ED
remained almost the same, with 121 visits in 2010 and 120 visits in 2017 ($=0.008, P= 0.66).
However, there was a significant increase in outpatient clinic and community office visits from
475 to 1,101 (B=0.20, P=0.01) and 1,653 to 2,629 (=0.31, P= 0.02), respectively, as shown in

Figure 2.1.

Figure 2-1 Trend of Visits during the study period, simple linear regression

Trend of visits in different facilities
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2.4.3. Primary diagnosis of patients at the Emergency department and outpatient clinics

The main reason for patients visiting both ED and outpatient clinics was malignant neoplasm,
accounting for 29.8% and 46.2% of cases, respectively. However, for ED revisits specifically,
the primary reason changed to factors influencing health status, which constituted 37.7% of the
revisits. The most frequent non-neoplasm diagnoses for patients visiting the ED included
dehydration, chemotherapy, infection following a procedure, and nausea and vomiting. These
diagnoses were categorized under major groups such as clinical symptoms (19.1%), factors

influencing health status (10.6%), and complications of surgical procedures (8.1%).

On the other hand, for outpatient clinic visits, dysphagia was identified as the most
common diagnosis, followed by examination, counseling, and follow-up visits. Regarding
revisits, the most frequent diagnoses were chemotherapy, dehydration, and palliative care. The
main diagnosis major groups for these revisits comprised factors influencing health status (37%),

malignant neoplasm (20.4%), and clinical symptoms (14.8%) (Table 2.3).
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Table 2-3 The primary diagnosis of patients at ED and outpatient clinics

Setting General category N (%) Most Frequent Observations
Malignant neoplasm 324 29.8 Tongue, Tonsils, and Pharynx cancer
Clinical Ss}i];f;toms and 208 19.1 Nausea and Vomiting, Fever, and Dysphagia
Factors mgltl;?lcsmg health. 115 10.6 Chemotherapy, Palliative care, and Prescription issues

ED visits (N=1087) Metabolic disorders 88 8.1 Dehydration

Complications of Surgical

. 71 6.5 Infection following a procedure, Hemorrhage and hematoma
and medical care
Other Categories 281 25.8
Total 1087 100
Factors influencing health. 40 37 Chemotherapy, Prescription issues
status
Malignant neoplasm 22 20.4 Tongue, Tonsil, and Mouth
Clinical symptoms and -
ED Revisits (N=108) signs 16 14.8 Nausea and vomiting
Metabolic disorders 14 13 Dehydration
Other 16 14.8
Total 108 100
Malignant neoplasm 2619 46.2 Tongue, nasopharynx, Malignant neoplasm head face & neck
Clinical ss}i/;rrll[;toms and 1533 26.8 Dysphagia
outpatient clinic visits Specific procedures and . ] .
(N=5681) healtheare 1446 25.6 examinations, counselling, surgical follow-up care
Other Categories 83 1.5
Total 5681 100

2.4.4. Effect of stage on healthcare utilization

We also examined how the cancer stage - which determines treatment and indicates disease
severity affected healthcare utilization by categorizing the average number of visits and length of
stay in different healthcare facilities based on the cancer stage. The findings revealed that the
average rate of ED and outpatient clinic visits varied significantly across different stages of
cancer. For example, the average ED visits were more than four times higher in stage 4 cases
compared to stage 1 (0.18 and 0.78 respectively), indicating that patients with advanced cancer
required more urgent and intensive medical attention. Moreover, the length of stay in ED for
patients at more advanced stages was significantly longer (P=0.01). We did not observe any

difference in the rate of community office visits based on the cancer stage.
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Table 2-4 Average number of Visits, and Length of stay of patients among different cancer stages, Kruskal-Wallis test

Mean (SD)
outcomes Stiges P. Value
ettings I I I v
ED 0.18 (0.6) 0.43 (1) 0.49 (1.1) 0.78 (1.4) <0.01
Visits outpatient clinic 3(3.9) 3.78 (4.7) 3.16 (4.2) 347 4.3) 0.047
community
office 8.66 (4.7) 10.51 (7.6) 9.2 (6.3) 10 (8.7) 0.335
LOS ED 5.5(7.3) 7.8 (7.3) 8.3(8.6) 9.7 (8.7) <0.01

2.4.5. Predictors of emergency department visits

The findings of the multiple logistic regression analysis to determine predictors of ED visits are
presented in Tables 2.5. The model's fitness and significance were evaluated using the global
null hypothesis test and the Hosmer-Lemeshow test. The global null hypothesis test produced a
test statistic of 136.9 with 19 degrees of freedom (p < 0.001), indicating a strong level of
statistical significance. Moreover, the Hosmer-Lemeshow test statistic was 2.87 with 8 degrees
of freedom (P= 0.94), indicating a good fit of the model to the data. This implies that the model

accurately represents the observed data and results are significant.

Of the included variables, sex, age at diagnosis, high comorbidity, and cancer type did
not demonstrate a statistically significant effect on the risk of emergency visits. However,
patients with higher cancer stages (II, III, IV) were more likely to make emergency visits
compared to those with stage I. The odds of emergency visits significantly increased for stages II
and III (OR 2.01, p-value 0.03) and stage IV (OR 3.12, p<0.001). Additionally, patients in the
highest deprived quintile and those living in rural areas had significantly higher odds of
emergency visits (OR 2 for quintile 5 and OR 1.6 for rural residence, p< 0.001 for both). Most

treatment modalities exhibited higher odds for emergency visits compared to only surgery (OR
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2.6, 2, 1.68, and 2.09 for no treatment, only radiation, surgery-radiation, and surgery-

chemoradiation, respectively, with a p-value of below 0.05 for all).

Table 2-5 Factors associated with ED visits, Multiple logistic regression

Predictors Odds ratio 95% Confidence Limits P. Value
Female Reference
Sex
Male 1.01 0.76 1.33 0.96
Age at diagnosis 1.00 0.99 1.02 0.48
Stage 1 Reference
stage II 2.01 1.05 3.82 0.03*
Stage
stage 111 2.01 1.07 3.80 0.03*
stage IV 3.12 1.78 5.45 <0.001*
Oral cavity Reference
Cancer type
Oropharyngeal 1.04 0.77 1.39 0.81
0 Reference
Comorbidity Index 1 1.42 0.95 2.11 0.09
2+ 1.46 0.9 2.36 0.13
1 Reference
2 1.20 0.81 1.78 0.36
Deprivation Index 3 1.60 1.10 2.31 0.01*
4 1.28 0.88 1.84 0.20
5 2.00 1.41 2.85 0.001*
Urban Reference
Residence
Rural 1.66 1.26 2.18 0.001*
Only surgery Reference
Only radiation 2.01 1.17 3.44 0.01%*
Chemoradiation 1.57 0.97 2.54 0.07
Treatment Surgery- radiation 1.68 1.07 2.64 0.03*
Surgery- 2.09 1.27 3.44 0.003*
chemoradiation
Other 1.66 0.79 3.49 0.18
None 2.6 1.48 4.57 0.001*

2.5. Discussion

This study evaluated the correlation between clinical and demographic characteristics of patients
diagnosed with OCC and OPC and their healthcare utilization in ED and primary care settings,
and investigated the trends in Alberta, Canada, by analyzing three administrative databases from

2010-2019. With the increasing prevalence of OCC and OPC in Canada and the complexities of
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HNC management, it is vital to evaluate healthcare utilization to enhance the quality of care and
improve patient outcomes. Given the comprehensive analysis conducted, the findings provide
valuable insights into critical OCC and OPC care management aspects, which helps in the

coordination and design of best practices to reduce unplanned acute care needs (Handley et al.,

2018).

With the growing number of cancer cases and the increased survival rates in Canada,
more patients are entering the survivorship care phase. Several models exist for delivering care
to cancer survivors, including general practitioner-led, nurse-led, and specialist-led models
(Hoeg et al., 2019). A systematic review by Vos et al. (Vos et al., 2021) found that primary care-
based cancer survivorship care is equivalent to secondary care in terms of clinical and patient-

reported outcomes and also less expensive.

The Alberta Cancer Plan (Government of Alberta, 2013) emphasized involving primary
healthcare providers in delivering care for cancer patients, and Alberta employs the primary care
model for patient follow-up. Our study's findings further support the effectiveness of this
approach in providing care for OCC and OPC patients in Alberta. We observed an upward trend
in the incidence of OCC and OPC, with OPC showing a more significant increase, which is
consistent with previous reports indicating a significant rise in OPC cases in North America
(Badri et al., 2021; Chaturvedi et al., 2011; Cohen et al., 2018; Ganatra et al., 2022; Gormley et

al., 2022; Habbous et al., 2017).
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Interestingly, despite this 31% increase in the total number of patients during the study
period, the rate of ED visits per person per year reduced from almost 0.65 visits in 2010 to 0.49
visits in 2017. In contrast, there was a significant increase in the rate of outpatient clinic and
community office visits from 2.57 and 8.94 to 4.5 and 10.8 respectively. Similarly, a review
report on interventions to reduce ED visits among cancer patients showed that outpatient services
provided by a nurse or physician in community office or hospital settings can effectively reduce

the need for ED visits (Kirkland et al., 2020).

Our results showed that a considerable proportion (34%) of the patients in our cohort
required ED visits during the follow-up period, and almost 40% of these visits resulted in
inpatient admission. These findings are consistent with the rates reported by Eskander et al. (28-
55%) (Eskander et al., 2018) and Reyes et al. (one-third of patients) (Reyes—Gibby et al., 2017)in
their studies on HNC patients, and indicate the significant clinical burden of cancer on patients
and healthcare system, which can negatively influence patient's outcomes. In terms of hospital
admission following ED visits, a study study (Lash et al., 2017) reported 43% inpatient
admission for oral cancer patients, which is comparable to our results; however, the result of
Tang et al. (Tang et al., 2015) and Kligerman et al. (Kligerman et al., 2019) studies, reported
59.1% and 72.8% inpatient admission for HNC respectively, and 22.7% reported by Malik et al.
(Malik et al., 2019). The variation in results could be due to regional differences in management

strategies, cancer stage, and treatment methods.

The median time for admitted and discharged patients were 9.2 and 4.1 hours, which was

comparable to 9.9 and 3.7 hours reported by Canadian Institute for Health Information (CIHI) for

31



Alberta (Canadian Institute for Health Information, 2022). This prolonged waiting time would
place patients at risk of hospital-related infections and they might be examined by less cancer-
related experienced staff, which is not favourable and would diminish expected treatment results
(Gallaway et al., 2021; Vandyk et al., 2012). This information potentially indicates the need to

prioritize cancer patients more during triage in EDs.

Our study showed that as the cancer stage advanced, the burden of the disease increased.
The higher cost of treatment for advanced stages is well-documented in the literature (Ribeiro-
Rotta et al., 2022). Patients in higher stages receive more aggressive treatments resulting in more
toxicities and required more resource-intensive services in acute care settings. However, patients

at all stages required almost equal outpatient clinic and community office visits for follow-ups.

We also found that dehydration was among the most common presentation at both ED
and outpatient clinics, which was consistent with previous studies who reported dehydration and
electrolyte disorders among the frequent complications of radiation and chemotherapy and the
reasons for ED visits (Patel et al., 2023; Rivera et al., 2017) The result of Fredman et al.
(Fredman et al., 2022) study showed regimented oral hydration significantly reduced the need for
acute care. Moreover, we observed post-operative infection as a frequent reason for ED visits,
which is a common condition for oral oncological surgeries (Haque et al., 2018). The observed
symptoms in our study; however, were different from some studies who reported pain,
respiratory distress, fatigue, and weakness as the chief complaints (Malik et al., 2019; Tang et
al., 2015). These studies investigated HNC patients and the discrepancy may be due to

differences in the types of cancers prevalent in different populations and therefore differences in

32



treatment modalities. Dysphagia, which is a common complication of oral cancer resection
(Hasegawa et al., 2021), was found to be the most common diagnosis among patients visiting
outpatient clinics. This suggests that patients are more likely to seek treatment at an outpatient
clinicinstead of an ED for known complications, underscoring the effectiveness of managing

certain conditions and patients' education.

I used a logistic regression analysis to determine the factors that increased the likelihood
of ED visits for patients with OCC and OPC, which was very unique as other researchers mostly
focused on hospital readmission predictors (Noel et al., 2020). The results showed that patients
with more advanced cancer who received concurrent treatments compared to surgery alone, and
those with low socioeconomic status who lived in rural areas had a higher likelihood of ED
visits. Among all studied variables, patients who did not receive any treatments had the highest
odds of ED visits (2.6) which signifies the importance of attention to this group of patients. In
Eskandar et al study, comorbid conditions were found to be a significant predictor of ED and UH
in addition to these factors. Results of a systematic review (Noel et al., 2020) also showed the
presence of comorbid conditions and chemotherapy were frequently associated with ED use.

Our findings regarding the predictors of ED visits underscore the importance of focused
follow-up care for patients with more severe conditions. They also draw attention to addressing
the needs of patients living in rural areas with lower socioeconomic status. Our study revealed
that the average travel time and distance required to reach an ED facility were nearly half that of
an outpatient clinic, indicating restricted access to outpatient cancer clinics. This suggests that
limited access to care may contribute to increased ED visits and that enhancing access to care

could alleviate the strain on EDs.
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Despite the strengths of the study, it is important to acknowledge the limitations of
administrative data studies, such as the reliability and accuracy of the data. Furthermore, we
were unable to include patients diagnosed with cancer after 2018 due to the changes in cancer
staging. The new staging system is not comparable to the previous one, and including these
patients in the study would have compromised the reliability of our findings. Additionally, we

were unable to consider unmeasured confounders, such as habits and lifestyles.

In future studies, it would be valuable to analyze the effects of this transition of care
toward more outpatient services on the patient outcomes. The results of this study can serve as a
starting point for future research that incorporates both patient and healthcare provider
perspectives. This would help identify the underlying reasons for the observed ED visits, leading

to improvements in the patient experience and outcomes.

2.6. Conclusions

This study has the notable advantage of being population-based and using a substantial sample
size acquired over 8 years. As a result, the study was able to identify trends in healthcare
utilization and examine the underlying risk factors and presentations of patients at ED and
outpatient clinics. We observed a shift in healthcare delivery to outpatient settings, resulting in
increased outpatient clinic and community office visits and decreased ED utilization among oral
cancer patients. Our analysis identified cancer stage, residence, deprivation, and treatment
modality as factors influencing ED usage. By implementing improved symptom management
plans based on these findings and prioritizing enhanced access to care for disadvantaged

individuals and those living in rural areas, it is possible to reduce avoidable ED visits. This
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approach would ultimately alleviate the disease burden on patients and lighten the strain on the

healthcare system as a whole.
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3. Chapter Three: Trends and Predictors of Unplanned Hospitalization

among Oral and Oropharyngeal Cancer Patients

3.1. Abstract

Purpose: The incidence of oral cancers, particularly HPV-related oropharyngeal cancer, is
steadily increasing worldwide, presenting a significant healthcare challenge. This study aims to
investigate trends and predictors of unplanned hospitalizations for oral cavity cancer (OCC) and
oropharyngeal cancer (OPC) patients in Alberta, Canada.

Methods: This retrospective, population-based, cohort study used administrative data collected
from all hospitals in Alberta. Using the Alberta Cancer Registry (ACR), we identified a cohort of
adult patients diagnosed with a single primary OCC or OPC between January 2010 and
December 2017. Linking this cohort with the Discharge Abstract Database (DAD), we analyzed
trends in hospitalizations, primary diagnoses, and predictors of unplanned hospitalization (UH)
and 30-day unplanned readmission.

Results: Out of the 1,721 patients included, 1,244 patients recorded a total of 2,228
hospitalizations, with 48% being UH. Distribution of UH was significantly different among
different sex, age group, comorbidity, cancer type, stages, and treatment modalities. UHs had a
higher death rate of 18.5% as compared to 4.6% for planned. The rate of UH per patient
decreased from 0.69 to 0.54 visits during the study period. Common diagnoses for UH were
palliative care and post-surgical convalescence, while surgery-related complications such as
infection and hemorrhage were frequent in 30-day unplanned readmissions. Predictors of UH
included cancer stage, material deprivation, and treatment, while cancer type and comorbidity

predicted readmissions.
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Conclusion: The rate of UHs showed a noteworthy decline in our study, which could be a result
of enhanced care coordination. Furthermore, identified primary diagnosis and predictors
associated with UHs and readmissions, provide valuable insights for enhancing the quality of
care for cancer patients.

Keywords: Oral Cancer, Oropharyngeal Cancer, Delivery of Health Care

3.2. Introduction

Oral cavity cancer (OCC) and oropharyngeal cancer (OPC) have become a growing global
concern, ranking as the 8th most common cancer worldwide and accounting for 2.5% of all
cancer cases (Warnakulasuriya & Greenspan, 2020). Studies have consistently reported an
increasing incidence of oral and oropharyngeal cancers in North America, with a significant
portion attributed to HPV-related oropharyngeal (Chaturvedi et al., 2011; Cohen et al., 2018;
Gormley et al., 2022; Habbous et al., 2017). A recent report from Statistics Canada indicates a
13.9% increase in the incidence rate of oropharyngeal cancer in 2020 compared to the average
incidence from 2015-2019 (Statistics Canada, 2023). Similarly, previous studies have shown a

significant rise in oropharyngeal cancer cases in Alberta between 2005 and 2017 (Ganatra et al.,

2022).

It is estimated that there will be 7,500 new cases of head and neck cancer in 2022, with
oral and oropharyngeal cancer comprising the majority of these cases (Canadian Cancer
Statistics Advisory in collaboration with the Canadian Cancer Society, 2022; Sturgis &

Cinciripini, 2007).
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Patients diagnosed with oral and oropharyngeal cancer often present at advanced stages,
necessitating complex and resource-intensive treatments (Massa et al., 2019; Ribeiro-Rotta et al.,

2022).

The management of these cancers requires a multidisciplinary approach, involving
comprehensive evaluations to determine the most effective treatment strategies, which may
involve surgical resection, concurrent radiotherapy, and chemotherapy (Alberta Health Services,
2019; Chow, 2020; National Comprehensive Cancer Network (NCCN), 2022). Although these
treatment modalities have significantly improved patient survival in recent decades (Pulte &
Brenner, 2010), they are accompanied by toxicities and complications. Compared to other
cancers, patients with oropharyngeal cancer experience the highest symptom burden (Bubis et

al., 2018)

Inadequate symptom management in patients with oral and oropharyngeal cancer can
lead to treatment interruptions, which are associated with poorer oncologic outcomes (Bese et al.,
2007; Su et al., 2021; Xiang et al., 2021). Uncontrolled symptoms can lead to emergency
department visits and unplanned hospitalizations (UH), both have been identified as predictors of

lower patient survival, and place additional strain on the healthcare system (O’Neill et al., 2015).

The cost associated with these services is significant, with cancer care expenses in
Canada exceeding 26 billion dollars in 2021, and hospital expenses comprising the largest
portion. Despite the universal healthcare system in Canada, 30% of the financial burden

associated with cancer care is borne by patients (de Oliveira et al., 2018; Garaszczuk et al.,
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2022). In fact, Canadians with an annual income below 30,000 CAD experience more severe
financial toxicity, poorer overall health status, and lower rates of disease-free survival (Noel et

al., 2023).

The number of patients receiving survivorship care is rising, specifically for HPV-related
OPC, which is characterized by higher survival rates (Kimple & Harari, 2015). As a result, it is
crucial to perform a thorough evaluation of the healthcare resources needed to guarantee the
provision of excellent care for these individuals. The existing research in the field has
predominantly concentrated on head and neck cancer or has focused on patients who underwent
specific treatment modalities. However, to effectively address the challenges associated with

OPC and OCC, it is essential to investigate deeper into these specific subtypes.

UHs have consistently been associated with poorer oncology outcomes and can
significantly disrupt the treatment process (Chaudhary et al., 2017; Quinn et al., 2020) To
mitigate these challenges, it is essential to develop effective strategies aimed at minimizing the
occurrence of UHs and optimizing the allocation of healthcare resources. However, achieving
these goals requires a comprehensive investigation to identify the necessary resources and best
practices to enhance the delivery of high-quality care. Therefore, the objectives of this study
were to investigate: 1) trends of unplanned hospitalization, 2) primary diagnoses at admission,

and 3) predictors of unplanned hospitalization and hospital readmission in oral cancer patients.
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3.3. Methods

3.3.1. Cohort description

This retrospective population-based cohort study was conducted using administrative data from
all hospitals in Alberta after receiving an approval from the Health Research Ethics Board of the
Alberta Cancer Committee (Ethics ID# HREBA.CC-20-0204). The study included adult patients
aged 18 years and older diagnosed with primary OCC or OPC between January 2010 and
December 2017, with the exclusion of patients having multiple primary tumors to mitigate the
impact of multiple cancer sites in healthcare utilization. The analysis covered all cancer-related
hospitalizations from date of diagnosis in cancer registry data until two years after diagnosis to
follow the treatment guidelines, which recommend that most treatments and follow-up visits

occur within this period.

3.3.2. Outcomes definition

The study utilized the Alberta Cancer Registry (ACR) database to identify the patient cohort and
gathered detailed information on demographics, diagnosis zone, cancer type, stage, and
treatment. The International Classification of Diseases for Oncology, Third Edition (ICD-0-3)
was used to define the tumor cohort for both oral cavity cancer (OCC) and oropharyngeal cancer
(OPC). For OCC, topographical codes included Lip Mucosa (C00.3-9), Oral Tongue (C02.0-3,
C02.8, and C02.9), Gum (C03.0-C03.9), Floor of Mouth (C04.0-C04.9), Palate (C05.0-C05.9),
and Other unspecified parts (C06.0-9). For OPC, the topographical codes included Base of
Tongue (CO01.9), Lingual Tonsil (C02.4), Tonsil (C09.0-C09.9), Oropharynx (C10.0-9), Pharynx

not otherwise specified (C14.0), and Waldeyer Ring (C14.8).
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To determine the healthcare utilization of the defined cohort in the hospital, the ACR
cohort was linked with the Discharge Abstract Database (DAD) using unique encoded
identifiers. Only visits for cancer-related events were included in the analysis, which was filtered
by selecting hospitalizations with a cancer diagnosis mentioned in any of the 25 diagnosis codes
in each observation of the DAD database. The study utilized the Pampalon deprivation index
based on Canadian census data to evaluate the socio-economic status of patients, considering
both material and social factors. However, for this study, only the material component of the
index was used as it was deemed more relevant in the Alberta context. The index categorized
patients into five categories, with Q1 indicating the most privileged patients and Q5 indicating
the most disadvantaged individuals(Alberta Health Services, 2016).

After identifying the final cohort of visits, the study extracted the primary reason for
hospitalizations and the length of stay for each visit. DAD includes an indicator defining
admission categories, and the elective admissions were considered as planned and urgent
admission as unplanned hospitalizations. Furthermore, we utilized the Alberta Health Services
(AHS) indicator definition to identify 30-day unplanned readmissions, which were defined as
unplanned or emergency admissions within 30 days of being discharged from a prior visit. To
calculate the readmission rate, we excluded visits where patients were transferred to another
acute care facility, deceased, or left the hospital from both the numerator and

denominator(Alberta Health Services, 2012).

3.3.3. Data analysis

Univariate analysis was performed to describe and compare the characteristics of patients at the
time of diagnosis based on their admission category. Categorical variables were presented using

frequency and percentage distributions, while continuous variables were summarized using
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means and standard deviations or medians and interquartile ranges. An independent sample t-test
was used to compare the continuous variables between planned and unplanned visits. The Chi-
square test was used to compare proportion differences between sex, age category, cancer site,
tumor stage, comorbidity index, deprivation index, and treatments among admission categories.
Moreover, disposition status was compared using the same test. The Mann-Whitney U test was
used to compare the length of stay between planned and unplanned visits.

Two logistic regression models were employed to identify predictors of UH and
unplanned hospital 30-day all-cause readmission, respectively. The outcome of interest for the
unplanned predictors model was having at least one unplanned visit during the follow-up period,
while the dependent variable for the readmission model was having at least one readmission visit
during the same period. We used priori information from existing literature for selecting the
independent variables for the UH model (Badr et al., 2019; Bur et al., 2016; Chaudhary et al.,
2017; Eskander et al., 2018; Goel, Badran, et al., 2019; Hazelden et al., 2019; Luryi et al., 2016;
Noel et al., 2020; O’Neill et al., 2015; Ryu et al., 2013). For the readmission model, given the
limited number of observations for different variables, a hybrid variable selection approach was
employed. Initially, the model was fitted using forward selection to identify significant variables.
Then, additional important variables based on prior knowledge were incorporated, and the
model's fitness was assessed using the global null hypothesis test and Hosmer-Lemeshow test to
ensure its fitness. Furthermore, a linear regression analysis was conducted to assess the trend of
unplanned in different healthcare facilities throughout the study period.

All statistical analyses were conducted using SAS Enterprise Guide 7.1 (SAS Institute,

Cary, North Carolina). The alpha was set at p < 0.05, to determine statistical significance.
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3.4. Results

3.4.1. Cohort description

The results of the univariate analysis of patient demographics categorized by their admission
category are shown in Table 3.1. The study involved 1,721 patients, out of which 1,244 (72%)
had a total of 2,228 hospitalizations, with 1,071 (48.1%) of them being categorized as unplanned.
71.4% of hospitalized patients were males, 57.5% were aged between 45-65 years and had no
comorbidities. The proportion of hospitalizations for both OCC and OPC was nearly equal
(49.6% and 50.4% respectively), and patients with tumors in the tonsil and base of tongue had
the highest percentage of UHs (11.6% and 11.5% respectively). Patients in Stage IV had the
greatest number of hospitalizations with 1,610 visits, and 55.2% of these hospitalizations were
classified as unplanned. Patients who received chemoradiation therapy had the highest
proportion of UHs (11.9%) and patients who only received radiation therapy had the greatest
ratio of unplanned versus planned hospitalization (7.8% Vs. 1.7% respectively). Chi-square test
results revealed a significant difference in the distribution of planned and UHs across all

investigated variables.
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Table 3-1 Patients’ Clinical and Demographic Characteristics

Hospitalizations p-value
o Unplanned Planned All
Characteristics
N (%) N (Column %)
Number of Individuals 612 (49.2) 632 (50.8) 1244 (100)
Number of Visits 1071 (48.1)  1157(51.9) 2228 (100)
Male 798 (35.82) 793 (35.59) 1591 (71.4)
Sex 0.002
Female 273 (12.25) 364 (16.34) 637 (28.6)
45-65 617 (27.69) 665 (29.85) 1282 (57.5)
Age Group <45 53 (2.38) 108 (4.85) 161 (7.2) 0.001
>65 401 (18) 384 (17.24) 785 (35.2)
0 782 (35.1) 942 (42.28) 1724 (83)
Comorbiditics 1 102 (4.58) 90 (4.04) 192 (9.2) 0,002
(CCD 12 93 (4.17) 68 (3.05) 161(7.8)
Missing 94 (4.22) 57 (2.56) 151
ocCcC 416 (18.67) 690 (30.97) 1106 (49.6)
Cancer Type 0.001
OPC 655(29.4) 467 (20.96) 1122 (50.4)
Base of tongue 255 (11.45) 167 (7.5) 422 (18.9)
Floor of mouth 53 (2.38) 89 (3.99) 142 (6.4)
Gum 50 (2.24) 83 (3.73) 133 (6)
Lip 2 (0.09) 8(0.36) 10 (0.4)
Lip, oral cavity and
pharynx, other unspecified 13 (0.58) 7 (0.31) 20 (0.9)
Cancer Site Mouth, other and 0.001
unspecified 80 (3.59) 122 (5.48) 202 (9.1)
Oropharynx 123 (5.52) 60 (2.69) 183 (8.2)
Palate 38 (1.71) 45 (2.02) 83 (3.7)
Tongue, other and
unspecified 199 (8.93) 346 (15.53) 545 (24.5)
Tonsil 258 (11.58) 230 (10.32) 488 (21.9)
I 35 (1.57) 195 (8.75) 230 (10.3)
11 36 (1.62) 105 (4.71) 141 (6.3)
Stage I 84 (3.77) 113 (5.07) 197 (8.8) 0.001
v 889 (39.9)  721(32.36) 1610(72.3)
Missing/Unknown 27 (1.21) 23 (1.03) 50(2.2)
Treatment Surgery 114 (5.12) 431(19.34) 545 (24.5)
Modality None 100 (4.49)  35(1.57) 135 (6.1 0.001
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Radiation 174 (7.81) 37 (1.66) 211 (9.5)
Other 43(1.93)  21(0.94) 64 (2.9)
Chemoradiation 265 (11.89) 122 (5.48) 387 (17.4)
Surgery with radiation 186 (8.35) 309 (13.87) 495 (22.2)
Surgery with
chemoradiation 189 (8.48) 202 (9.07) 391 (17.5)

3.4.2. Trends of hospitalization and their outcomes

Of the 2,228 hospitalizations analyzed, there was a significant difference in discharge disposition

between planned and unplanned hospitalizations (P= 0.001). While 88.4% of planned

hospitalizations resulted in discharge, for the UHs, only 60% were discharged and the proportion

of those who died in the hospital was four times higher at a rate of 18.5%. The median length of

stay for planned hospitalizations was 9 days, compared to 8 days for unplanned visits. However,

the mean length of stay for unplanned visits was longer at 14.7 days compared to 12.3 days for

planned hospitalizations. Details of hospitalization outcomes are presented in Table 3.2.

Table 3-2 Hospitalization Outcomes and Length of Stay

Unplanned Planned All P. Value
Discharge Disposition
Died 198 (18.5) 53 (4.6) 251 (11.3)
Discharged 639 (59.7) 1023 (88.4) 1662 (74.6)
0.001
Left 17 (1.6) 9(0.8) 26 (1.2)
Transferred 217 (20.3) 72 (6.2) 289 (13)
Length of Stay (Days) 14.7 (8) 12.3 (9) 13.5(9) 0.09
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During the study period, the number of individuals increased by 31%, from 185 in 2010 to 243 in
2017. Despite this increase, the number of hospitalizations only increased by 10%, which
resulted in decreased ratio of hospitalization per patient by 16% from 1.43 hospitalization in
2010, to 1.2 in 2017.This decrease was more significant in UHs and the results of linear
regression showed that the rate of UHs per patient decreased significantly by 22% from 0.69 to

0.54 (B=0.03, P=0.02) (Figure 3.1).

Figure 3-1 Trend of hospitalizations during the study period, simple linear regression
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3.4.3. Hospital readmission and primary reasons for hospitalization

Among patients who were discharged from the hospital, 109 (9.7%) were readmitted and there
was a total of 128 readmission visits, resulting in an overall readmission rate of 7.7%. The
primary diagnosis of events was analyzed based on the admission category. For planned
hospitalizations, cancer diagnosis accounted for 84% of visits, followed by 9% for palliative care
and convalescence following surgery. Among the unplanned visits, cancer diagnosis accounted
for only 28.8%, palliative care and convalescence following surgery were more frequent with
22.6%, followed by clinical symptoms such as cachexia, dysphagia, and nausea accounted for

11.7%.

The top three single non-neoplasm diagnoses of UHs were palliative care, convalescence
following surgery, and pneumonitis due to food and vomit. In terms of readmission visits,
complications of surgical and medical care such as hemorrhage and post-surgical infection were
the most common diagnosis group at 21.9%, followed by cancer diagnosis at 18% and clinical
symptoms such as pain and cachexia at 18%. The top three single reasons for hospital
readmission were pneumonitis due to food and vomit, Cachexia, and Hemorrhage and

hematoma. Further details are presented in Table 3.3.
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Table 3-3 Primary Diagnosis of Hospitalized Patients

Admit Category Diagnosis Category N (%) Most Frequent Observations
Neoplasms 972 (84) Malignant nercl)cl)aclizzn;; ?;CZ(;?I%uﬁégkonsil, Lymph
Planned Factors influencing health status 104 (9) Palliative care, Convalescence following surgery
Symptoms and signs 30 (2.6) Cachexia, Dysphagia, Nausea and vomiting
Other categories 51 (4.4) Dehydration, Oral mucositis
Neoplasms 308 (28.8) Malignant neoplasms of Tongue, Tonsil, Oropharynx

Factors influencing health status 242 (22.6) Palliative C?’r;i’n ?:X;é:ﬁiﬁf; g)rlliﬁrlvéng surgery,

Symptoms and signs 125 (11.7)  Cachexia, Dysphagia, Nausea and vomiting, Pain
. . Pneumonitis due to food and vomit, Pneumonia,
Diseases of the respiratory system 86 (8) Respiratory failure
Unplanned Complications of surgical and Infection follow'lng'a procedure, Hemgrrhage &
. 70 (6.5) hematoma complicating a procedure, Disruption of
medical care >
operation wound
Diseases of the digestive system 57 (5.3) Oral mucositis, stomatitis, post-procedural disorders
of digestive system
Endocrine, nutritional, and Dehydration, Disorders of calcium metabolism,
R 41 (3.8) .\
metabolic diseases Malnutrition
Other categories 142 (13.3) Neutropenia, Sepsis
Complications of surgical and Hemorrhage, hematoma, and infection
medical care 28 (21.9) following a procedure, disruption of operation wound
Neoplasms 23 (18)  Malignant neoplasms of Tongue, Tonsil, Oropharynx
Readmission Symptoms and signs 23 (18) Cachexia, Pain

Factors influencing health status 17 (13.3) Palliative care, Pain management planning

Disease of respiratory system 15 (11.7) Pneumonitis due to food and vomit

Other categories 22 (17.2) Dehydration, Oral mucositis

3.4.4. Predictors of Unplanned Hospitalization and hospital readmission

A logistic regression analysis was conducted to determine the predictors of UHs. we evaluated
the overall significance of the logistic regression model by testing the global null hypothesis. The
test yielded a test statistic of 308.4 with 20 degrees of freedom (p < 0.001), indicating that the
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results are statistically significant. Moreover, the Hosmer-Lemeshow test was conducted to
assess the goodness-of-fit of the model, resulting in a test statistic of 2.98 with 8 degrees of

freedom (P=0.94).

Based on these findings, we concluded that the model is well-fitted to the data, and the
results obtained are both statistically significant and reliable. The results of the model revealed
that several factors were significantly associated with increased risk of UHs, including advanced
cancer stage, older age at diagnosis, and higher deprivation score. Specifically, patients at stages
IV and III had 3.5 and 2.2 times higher odds of UHs compared to those at stage I. Additionally,
patients who did not only undergo surgical procedures had a significantly higher odds of UHs.

Table 3.4 provides a summary of the logistic regression analysis findings.
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Table 3-4 Predictors of Unplanned Hospitalizations

Predictors Odds ratio  95% Confidence Limits P. Value
. Female Reference
Male 0.95 0.69 1.31 0.72
Stage 1 Reference
Stage 11 1.27 0.59 2.75 0.55
Stage Stage 111 2.16 1.08 4.33 0.03
Stage IV 3.51 1.89 6.54 <.0001
<45 Reference
Age at diagnosis 45-65 1.66 0.94 2.93 0.08
>65 2.29 1.26 4.16 0.01
1 Reference
2 1.18 0.72 1.92 0.52
Deprivation Index 3 1.08 0.68 1.70 0.75
4 1.19 0.76 1.84 0.45
5 1.78 1.16 2.74 0.01
OCC Reference
Cancer type oPC 111 0.79 1.56 0.50
. Rural Reference
Residence Urban 1.05 0.74 1.49 0.79
0 Reference
Comorbidity index 1 1.33 0.81 2.18 0.27
+2 1.85 1.00 3.44 0.05
Surgery Reference
Chemoradiation 4.99 2.89 8.62 <.001
No procedure 10.81 4.96 23.55 <.001
Treatment Other 7.64 2.75 21.27 <.001
Surgery - Radiotherapy 1.50 0.94 2.40 0.09
Radiotherapy 15.44 6.63 35.96 <.001
Surgery - Chemo Radiotherapy 2.68 1.59 4.51 0.001
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Furthermore, a multivariable logistic regression model developed to determine the
predictors of 30-day hospital readmission. To overcome the issue with limited number of
observations in early cancer stages, stage I and II were merged and considered as early stage and
stage III and IV as late stage. Moreover, Other treatments and No treatment were merged as
Other treatment. The model’s fitness and significance were assessed using the same method as
the UH model. The global null hypothesis test resulted in a test statistic of 26.5 with 9 degrees of
freedom (P=0.002), demonstrating that the findings are statistically significant. Furthermore, the
Hosmer-Lemeshow test statistic was 1.8 with 8 degrees of freedom (P= 0.99), indicating that the

model fits the data well.

The results showed that patients with oropharyngeal cancer and those with two or more
comorbidities had a significantly higher risk of 30-day hospital readmission. Patients with
oropharyngeal cancer had 1.9-fold increased risk of readmission compared to those with oral
cavity cancer, and those with higher comorbidity scores had a 2.3-fold increased risk of
readmission compared to those without any comorbidities. Interestingly, advanced stages of
cancer, higher deprivation scores and treatment modality were not predictors of 30-day hospital

readmission. These findings are presented in detail in Table 3.5.
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Table 3-5 Predictors of 30-Day unplanned Hospital Readmission

Predictors Odds ratio  95% Confidence Limits P. Value
Early Reference
Stage Late 135 0.60 3.06 0.47
ocCcC Reference
Cancer type OPC 191 113 325 0.01
0 Reference
Comorbidity index 1 0.82 0.36 1.87 0.57
12 231 1.12 4.76 0.01
Surgery Reference
Chemoradiation 0.74 0.31 1.74 0.46
Other 0.69 0.21 2.32 0.94
Treatment Surgery - Radiotherapy 1.08 0.50 2.31 0.70
Radiotherapy 1.87 0.71 4.94 0.25
Surgery - Chemo Radiotherapy 1.63 0.75 3.53 0.33

3.5. Discussion

This study aimed to determine the trends of cancer-related hospitalization, specifically UH and
predictors of UH and readmission, considering the significance of these indicators for patient
care and the healthcare system. In our univariable analysis, we investigated the distribution of
planned and unplanned hospitalizations in relation to patient demographics, cancer severity, and
treatment modalities. We found significant differences in the distribution of these variables
between planned and unplanned visits. The overall rate of all-cause hospitalization was 72%,
with approximately 50% of hospitalized patients and 35% of the entire cohort experiencing UH

during the follow-up period.

Our findings are consistent with previously reported rates of hospitalization, ranging from
15% to 38%, across different treatment modalities and follow-up periods (Han et al., 2020;
Moore et al., 2019; Patel et al., 2023; Whitney et al., 2019). Specifically, our results closely align

with the 38% rate reported by Whitney et al (Whitney et al., 2019), who conducted a study with
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a one-year follow-up period. Furthermore, our findings are similar to those of Moore et al
(Moore et al., 2019), who focused on patients undergoing radiotherapy and reported a higher rate
of UH. In the two-year follow-up period of our study, we found a higher rate of UHs compared
to previous studies with shorter follow-up terms. This indicates that patients may continue to
require acute care over an extended duration, emphasizing the importance of implementing

proactive measures to ensure appropriate support for patients in the long term.

Our results showed the in-hospital mortality of unplanned admissions at 18.5%, were
more than 4 times higher than planned visits, which signifies the importance of prevention of
unplanned visits and coordination of care and timely follow-up of patients. The mortality rate in
our study was greater than previous reports of 15.6% for unplanned hospital mortality (Whitney
et al., 2019). The higher mortality reported in our study could be due to the differences in cancer
sites since these reports were for head and neck cancer. The majority of patients in this study had
oropharyngeal cancers at advanced stages, which justifies the higher mortality rate. Moreover,
the overall mortality rate of 11.3% of this study was comparable to previous studies 10.2% to

13% for different sex in Spain (Carazo-Casas et al., 2022).

In terms of patients' diagnosis, palliative care, convalescence following surgery, and
pneumonitis due to food and vomiting were the leading diagnosis for UHs, and pneumonitis due
to food and vomit, Cachexia, and Hemorrhage for readmissions. Similarly, various studies
investigated the reasons for UH and readmission, the primary diagnosis varied based on the
treatment patients received. For patients who underwent surgery, complications such as wound

infection, bleeding and post-surgical pneumonia were frequent (Chaudhary et al., 2017; Goel,
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Raghavan, et al., 2019; Offodile et al., 2015; Wu & Hall, 2018), and a systematic review
determined wound complication as a risk factor for readmission. Among patients who underwent
non-surgical treatment, gastrointestinal symptoms like nausea and vomiting, along with problems
associated with reduced food intake such as dehydration, fatigue, and diminished well-being,
were commonly reported (Allen-Ayodabo et al., 2019; Fahy et al., 2023; Givens et al., 2009;
Hazelden et al., 2019; Moore et al., 2019; Patel et al., 2023). Implementing preventive strategies
to address these complications could be beneficial in reducing the rate of unplanned visits and

readmissions.

In our study, we conducted a logistic regression analysis to comprehensively examine the
relationship between various predictors and UH and readmission. The analysis revealed that age
at diagnosis, cancer stage, higher deprivation, and treatment modality were significant predictors
of UH. These findings are consistent with a systematic review, in which predictors of UH and
emergency department use among head and neck cancer patients were explored (Noel et al.,
2020). Additional studies have also shown that age is a predictor of UH or readmission (Bur et
al., 2016; Chaudhary et al., 2017; Moore et al., 2019). Furthermore, our findings revealed that
patients from the most deprived socioeconomic groups had 81% higher odds of UH. This
highlights the significant influence of socioeconomic status in determining the likelihood of UH

among patients with oral and oropharyngeal cancer.

In a study, low income and lack of insurance were identified as risk factors for
readmission, suggesting that socioeconomic factors can influence healthcare utilization (Noel et

al., 2020). Another study in the US revealed that head and neck cancer patients without private
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insurance had reduced odds of elective hospital admission and elective treatment in comparison
to those with private insurance coverage (Allareddy & Konety, 2006). Similarly, a study
conducted in Brazil, highlighted the importance of expanding primary dental care and increasing
the number of dental care centers to improve access to care and reduced mortality rates of oral
cavity cancer (OCC) and oropharyngeal cancer (OPC) (da Cunha et al., 2019). These findings
suggest that improving access to comprehensive care may have a positive impact on the
outcomes of patients with oral and oropharyngeal cancer. These findings highlight the
importance of considering socioeconomic factors and access to care when developing strategies

to reduce UHs and improve outcomes for these patients.

Our study has a notable strength in its population-based approach, as we included patients
receiving various treatment modalities and compared them comprehensively. Unlike previous
studies that often focused on specific treatment modalities, we examined the association between
treatment modalities and UHs across all patients. Our results demonstrated that almost all
treatment modalities had higher odds of UH compared to surgery. These findings align with the
study from Ontario, which identified that patients who received radiation and surgery with
radiation had the highest odds of emergency department (ED) visits or UH (Eskander et al.,
2018). Similarly, we observed that patients who received radiotherapy had the highest odds of
UH. Furthermore, we found that patients who did not receive any treatment had a significantly

increased risk of hospitalization.

In our study, the rate of 30-days unplanned readmissions was 8.1%. Noel et al. reported a

range of 2% to 37% for 30-day readmissions among head and neck cancer patients (Noel et al.,

55



2020). The variations in these rates can be attributed to differences in the studied population and
the definition of readmission. Some studies focused on specific cancer sites or readmissions
following specific procedures such as radiotherapy or surgery. Luryi et al. (Luryi et al., 2016)
reported a 30-day readmission rate of 3.2% specifically for oral cavity cancer. The reported rates
for oropharyngeal cancer were generally higher (Chaudhary et al., 2017; M. M. Chen et al.,

2017; Goel, Raghavan, et al., 2019; Topf et al., 2017)

Our study revealed that patients with oropharyngeal cancer and those with comorbid
conditions had a higher risk of hospital readmission. The impact of comorbidities on readmission
risk has been extensively investigated (Noel et al., 2020). The increased risk of readmission
among oropharyngeal cancer patients is not surprising, considering the late-stage diagnosis of the
disease. More than 90% of these patients were diagnosed at stage III and IV and received
concurrent treatments (Ganatra et al., 2022), which are associated with a high symptom burden.
Additionally, OPC has been identified as a predictor of hospital readmission in other studies
(Offodile et al., 2015). Similarly, Noel et al. reported that oral cavity cancer patients had a lower
readmission rate compared to other sites within the head and neck cancer category (Noel et al.,

2020).

Although this study has notable strengths, it is important to acknowledge the limitations it
carries. Firstly, we were unable to gather information regarding well-known cancer risk factors
such as tobacco and alcohol consumption, as well as the HPV status of the patients. Exploring
the impact of these factors on the healthcare needs of patients would be a valuable focus for

future research. Additionally, due to changes in the staging criteria for oral and oropharyngeal
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cancer in 2018, we were unable to include the most recent patients in our analysis. Conducting a
new study that specifically focuses on patients diagnosed after 2018 would help address this

limitation and provide more up-to-date insights.

Currently, there are several models of care and initiatives for cancer survivors in Canada
(Romkey-Sinasac et al., 2021). In 2012, the introduction of the Alberta Cancer Plan
(Government of Alberta, 2013) emphasized the transition to outpatient settings and the
integration of primary care professionals. In Alberta, a primary care model is utilized to provide
the necessary care for head and neck cancer survivors (Alberta Health Services, 2022b). In this
model, either a family physician or nurse practitioner conducts follow-up visits. Patients are
educated about treatment side effects, and referrals to oncologists are made when necessary. The
observed positive outcomes of this study could be attributed to the implementation of care
models and improved patient management. Similarly, the transition from oncology-lead care to
primary care reduced the number of hospitalizations for breast cancer patients in Ontario
(Mittmann et al., 2018). Further investigation should examine patient outcomes trends and

healthcare utilization patterns in outpatient facilities.

3.6. Conclusion

Considering the alarming increase in the incidence of oropharyngeal cancer (Statistics Canada,
2023) and the high survival rates associated with it (Song et al., 2020), efficient management of
survivorship care is of utmost importance. Despite a notable rise in the patient population, our
findings revealed a declining trend in the rate of UHs. This decrease could be attributed to the
improved coordination of care. We also identified the primary diagnosis and predictors of

unplanned and readmission hospitalizations. These findings provide valuable insights for
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policymakers in terms of care coordination and reducing avoidable hospitalizations, ultimately
reducing the burden of the disease on patients and the healthcare system and improving patient

outcomes.
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4. Chapter 4: Discussion and Conclusions

The objectives of this thesis were to:

1. Examine the trends of hospitalization and emergency department, outpatient clinic and
community office visits among OCC and OPC in Alberta.

2. Identify the predictors associated with acute care visits, including unplanned
hospitalizations, unplanned 30-day hospital readmissions, and emergency department
visits.

3. Determine the primary diagnoses of patients admitted to hospitals, visited emergency

departments, and outpatient clinics.

Due to the extensive volume of information contained within the four databases used in
this study, it was not feasible to encompass all of them within a single manuscript. As a result,
we implemented a two-phase approach to our research, enabling us to present a comprehensive
report of the results. The initial phase focused on examining healthcare utilization, predictors,
and trends specifically within the ED, outpatient clinic, and community offices. In the second
phase, the study focused on patients’ hospitalizations especially UHs, to effectively address the

research objectives within that specific context.

The novelty of this research lies in its population-based approach, examining a
substantial patient cohort. Moreover, while prior studies primarily centered around
hospitalizations and emergency visits (Noel et al., 2020), our research extended beyond that
scope. We delved into the patients' visits in outpatient clinics and community offices, exploring

the interconnectedness between these different healthcare settings. By analyzing patients' visits
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across these settings simultaneously over an 8-year period, we aimed to gain insights into how
they could potentially influence each other. This aspect assumes particular significance, as it
aligns with the emphasis on delivering care in primary care settings within newer models of care

(Government of Alberta, 2013; Romkey-Sinasac et al., 2021).

The primary purpose of this chapter is to provide a comprehensive summary of the key
findings derived from both phases of the study and interpret the results in the context of the
literature. Moreover, it will also highlight the strengths and limitations of the study and discuss
the implications of the findings, shedding light on their potential impact and suggesting

prospective areas for further research in the field.

4.1. Summary of results

With the increasing number of cancer survivors and focus on shifting cancer care to primary care
settings and recognizing their significant role in survivorship care (Government of Alberta, 2013;
Song et al., 2020; Vos et al., 2021), it becomes crucial to evaluate the overall healthcare
utilization trends of cancer patients and understand the transitioning care to these settings. While
numerous studies have addressed the acute care needs of HNC patients (Noel et al., 2020), there
has been limited attention given to the healthcare utilization of specifically OCC and OPC
patients in primary care settings. In the phase one of the study, we aimed to investigate the trend

of visits in primary care settings and EDs and identify factors that may predict ED visits.

Among the included patients in the study, males in older ages accounted for the majority
of the cohort, and 34% had at least one cancer-related ED visit. Outpatient clinic visits were

recorded for 76% of patients, while 96% had community office visits. Notably, there was a 31%
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increase in the number of patients, and the number of outpatient clinic and community office
visits increased significantly. Interestingly, ED visits showed a reduction from 0.65 to 0.49 visits
per patient per year. The reducing ratio of ED visits per patient could potentially be associated
with the transition of care toward outpatient facilities, which resulted in increases in outpatient

clinic and community office visits.

Analyzing the ED visits, we found that almost half of the visits were resulted in discharge
and 40% were admitted. Common diagnosis of patients included dehydration, post-procedure
infections, and gastrointestinal disorders. Furthermore, we identified several predictors of ED
visits. These predictors included cancer stage, rural residence, high deprivation score, and
treatment modalities. Recognizing these predictors and frequent patients’ diagnosis in visits can
assist in identifying high-risk patients who may benefit from enhanced support and targeted
intervention to further reduce avoidable ED visits and ultimately reducing the burden of the visits

and improving patient outcomes.

In addition to ED, outpatient clinic, and community office visits, UHs have consistently
been recognized as a significant challenge in oncology care, as they are associated with poorer
outcomes and interrupt the treatment process (Chaudhary et al., 2017; Quinn et al., 2020).
Moreover, they represent the most resource-intensive aspect of care for cancer patients (de
Oliveira et al., 2018). To address these issues and mitigate the challenges posed by UHs, it is
crucial to develop effective strategies that minimize their occurrence and optimize the allocation

of healthcare resources. Therefore, in the second phase of the study, my focus shifted towards
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analyzing the healthcare utilization patterns specifically related to hospitalizations among the

patients.

Among the included cohort of patients, 72% experienced a total of 2,228 hospitalizations,
with almost half of these hospitalizations classified as unplanned. In the patient level analysis,
we found that almost one-third of the patients experienced UH, which was comparable to 15-
38% reported by previous studies (Han et al., 2020; Moore et al., 2019; Patel et al., 2023;
Whitney et al., 2019) The comparison between planned and unplanned hospitalizations revealed
that UHs were associated with a four-times higher death rate compared to planned
hospitalizations. This emphasizes the critical need to prevent and effectively manage UHs, as

they are associated with increased risks and adverse outcomes for oral cancer patients.

Interestingly, we observed a noteworthy decline in the rate of hospitalizations per patient
during the study period, which was more significant among UHs. In 2010, patients experienced
an average of 0.69 UHs, which decreased to 0.54 UHs in 2017. This decline suggests that
enhanced care coordination, may have played a role in reducing the occurrence of UHs among

oral cancer patients.

Analyzing the primary diagnoses associated with UHs, we found that palliative care and
post-surgical convalescence were the most common reasons for hospitalization. In contrast,
among 30-days unplanned readmissions, surgery-related complications such as infection and
hemorrhage were frequent causes of unplanned readmissions. These findings highlighted the

importance of comprehensive post-operative care, including proactive monitoring and early
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intervention, to prevent and manage such complications, ultimately reducing the likelihood of

readmissions and UH.

The distribution of UHs exhibited significant variations across different factors such as
sex, age group, comorbidity, cancer type, stages, and treatment modalities. These findings
underscore the multifactorial nature of UHs, suggesting that specific patient characteristics and
treatment-related factors may contribute to the likelihood of experiencing such events. To
consider the cofounding impact of these factors we developed a logistic regression model. The
model identified several predictors of UHs among oral cancer patients. Notable predictors
included cancer stage, deprivation, and treatment modality. Patients with advanced cancer stages,
those from deprived backgrounds, and those undergoing specific treatments were found to be at a
higher risk of experiencing UHs. Additionally, cancer type and comorbidity emerged as
predictors of hospital readmission. These predictive factors provide valuable insights for
healthcare providers in identifying high-risk patients who may benefit from targeted

interventions aimed at reducing the occurrence of UHs and readmissions.

To summarize, the results of my thesis sheds light on the transition of care in OCC and
OPC management and highlighted the importance of primary care settings in cancer care. The
observed trends towards increased outpatient clinic and community office visits and reduced ED
and unplanned visits underscore the potential benefits of a more community-based approach to
cancer care. To reduce avoidable acute care visits and alleviate strain on the healthcare system,
efforts could be directed towards enhancing symptom management plans and improving access

to care, particularly for disadvantaged individuals and those residing in rural areas. By
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implementing these strategies, a more sustainable and patient-centric model of care can be
created for patients, ultimately leading to improved patient outcomes and better resource

allocation within the healthcare system.

4.2. Interpretation

Patients with HNC experience a high symptom burden and are at high risk of treatment related
toxicities (Allen-Ayodabo et al., 2019; O’Neill et al., 2015). Improper and timely management of
these symptoms during active treatment could result in ED visits and UHs, which have been
shown to be associated with poor oncologic outcomes (Bese et al., 2007; Su et al., 2021). Due to
the enduring impacts of treatment toxicities and cancer-related impairments, survivorship care

plays a crucial role in addressing the ongoing needs of patients.

Our results showed the hospitalization and ED use were reduced during the study period,
while patient’s outpatient clinic and community office visits increased significantly at the same
time. The reduction in acute care needs of patients could be attributed to an improved
coordination and delivery of care in primary care settings which resulted in increase in the
number of those kind of visits. In Alberta, a primary care model has been implemented to deliver
survivorship care (Alberta Health Services, 2022b) and observed outcomes have demonstrated
the effectiveness of this approach in meeting patient needs while reducing reliance on ED visits
and UHs. Similarly, a review study examining interventions aimed at minimizing ED visits
among cancer patients found that services delivered by nurses or physicians in oncology
outpatient clinics can effectively decrease the ED visits (Kirkland et al., 2020). Another study

conducted in the United States, demonstrated that improving outpatient transitions through
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patient education, post-discharge nursing phone calls, and 5-day follow-up visits had the
potential to decrease unplanned readmissions within the first 30 days after discharge of cancer
patients, which highlights the significant role of primary care providers in delivering

care(Montero et al., 2016).

In addition to reducing acute care needs, it is crucial to consider the perspectives of
cancer patients on their experience. A Canadian qualitative study to investigate the insight of
head and neck and breast cancer patients and primary care providers on cancer survivors care
plan, patients, nurses and family physicians agreed on survivor’s care plan facilitated the
transition and continuity of care (Collie et al., 2014). Another study focusing on colorectal
cancer patients demonstrated that individuals who received their follow-up care from primary
care providers expressed positive evaluations regarding the transition and continuity of care
(Sisler et al., 2012). These findings suggest that involving primary care providers in the follow-
up care of cancer patients can contribute to a favorable patient experience and ensure ongoing

and coordinated care throughout the survivorship journey.

The second objective of this thesis was to identify the factors that predict acute care
needs of patients. The logistic regression model for predicting ED visits revealed that cancer
stage, residing in rural areas, having a high deprivation score, and specific treatment modalities
were significant predictors. Similarly, for UH, cancer stage, deprivation level, and treatment
modalities were found to be significant predictors. When examining the predictors of 30-day

hospital readmission, a high comorbidity index and the type of cancer were identified as
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significant factors. A high similarity between findings of our study and previous studies was

observed (Eskander et al., 2018; Noel et al., 2020; Patel et al., 2023).

The observed higher odds of ED visits and UHs among patients who are more deprived
and live in rural areas is significant, as it suggests limited access to healthcare for these
individuals. Our analysis revealed that the travel time and distance required to reach an
outpatient facility was nearly twice as long compared to reaching an ED facility. Previous studies
have also demonstrated that socioeconomic status and rurality are influential predictors of ED
visits, UH, and hospital readmissions (Carey et al., 2018; M. M. Chen et al., 2017; Eskander et
al., 2018; Goel, Raghavan, et al., 2019; Manning et al., 2018; Noel et al., 2020). This finding is
significant because it highlights the modifiability of the situation. By implementing targeted
policies and interventions that focus on enhancing access to healthcare for these patient groups,

this issue can be effectively tackled.

The third objective of the thesis was to examine the primary diagnoses of patients across
various healthcare facilities. Our analysis revealed that nausea, vomiting, fever, and dehydration
were the most common diagnoses among ED visits, including revisits. Additionally, dysphagia
emerged as the most frequent diagnosis associated with clinical symptoms. Studying the patients'
diagnoses during their visits is crucial as it provides a foundation for policymaking and the
development of preventive strategies to minimize unfavorable events. Understanding the
prevalent diagnoses can aid in tailoring interventions and resources towards addressing specific

healthcare needs effectively.
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While various definitions exist for potentially preventable ED visits, it has been noted
that a significant number of ED visits made by cancer patients could have been avoided
(Alishahi Tabriz et al., 2023). Tabriz et al study reported that over 50% of the ED visits were
preventable, with diagnoses such as dehydration, fever, and nausea being considered
preventable. Although our study did not directly assess the proportion of preventable visits, we
observed a high occurrence of visits with the primary diagnosis of the mentioned symptoms in

our database.

This finding suggests that implementing improved preventive strategies to address the
common symptoms could potentially lead to a further reduction in ED visits. By focusing on
early intervention and better management of these symptoms, healthcare resources can be more
effectively allocated to patients with more serious conditions. This interpretation is supported by
the fact that a considerable proportion (54%) of the patients were discharged from the ED,
suggesting that their conditions did not require further hospitalization. Among readmitted
patients, surgery-related complications such as infection and hemorrhage were frequently

observed, which highlights the importance of post-surgical follow-ups to mitigate these events.

4.3. Limitations

This thesis research possesses significant strengths due to its utilization of administrative
databases, allowing for a population-based study to be conducted. Although the use of
administrative databases can present limitations such as missing data and potential inaccuracies,
the databases employed in this study demonstrated a high level of quality in terms of
completeness, comparability, and reliability. Previous studies have not reported limitations

regarding the data quality of these databases (Carricre et al., 2018; Zakaria et al., 2015). Despite
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the strengths of this research, it is important to acknowledge and address limitations. Four main
limitations were identified and should be taken into consideration:

e (Given our utilization of administrative databases, we encountered limitations in
accurately ascertaining the specific reasons behind hospitalizations and ED and
outpatient clinic visits. Our interpretation of the events relied on primary diagnosis
codes; however, it is important to acknowledge that the primary diagnosis may not
always align with the patients' original intentions for seeking care. To address this
limitation, future studies could incorporate a patient-centered perspective to gain
insights into the true motivations behind healthcare visits. This approach would provide
a more comprehensive understanding of healthcare utilization.

¢ In this study, we focused on identifying cancer-related hospitalizations and ED visits by
filtering events based on the presence of cancer diagnosis codes. It is important to note
that if a cancer diagnosis was not recorded for a particular visit or hospitalization, we
may have missed that event. However, considering the overall high accuracy of the
available data, the likelihood of missing such events is minimal.

e The study lacked information on well-known cancer risk factors such as tobacco and
alcohol consumption, as well as the HPV status of the patients. Furthermore, we were
unable to consider potential variations in technological advancements related to patient
treatments and changes in treatment guidelines, which could have had a potential impact
on patient treatments and, consequently, healthcare utilization. Future research should
explore these factors to gain valuable insights, especially considering the increasing

number of HPV-positive head and neck cancers.
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e The study was unable to include patients diagnosed after the introduction of significant
changes in cancer staging criteria (AJCC 8) in 2017(Lydiatt et al., 2017). However, as
we conducted a two-year follow-up on patients, the analysis of their healthcare
utilization extended up until the end of 2019. Considering the emergence of the Covid-
19 pandemic, even if we had included patients diagnosed after 2018, the reliability of the
findings regarding healthcare utilization would have been compromised. Conducting a
study to explore the influence of the Covid-19 pandemic and the introduction of the new

staging system on patients' healthcare utilization would yield valuable insights.

4.4. Implications

4.4.1. Policy and practice implication

While this study has provided valuable insights into the healthcare utilization patterns of oral
cancer patients, it has also generated a series of new inquiries that should be explored in future
research. Our findings underscore the significance of early cancer stage diagnosis in relation to
healthcare resource needs and highlight the disparities in access to care for underprivileged
patients residing in rural areas. Based on these findings, we propose the following
recommendations to reduce the burden of disease on both patients and the healthcare system,
ultimately leading to improved patient outcomes:
e Invest in the implementation of targeted screening programs specifically designed for the
early diagnosis of OCC and OPC. Such programs have the potential to significantly
decrease the healthcare resources required for delivering care while improving overall

treatment outcomes.
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Address the observed disparities in access to care among less privileged patients and
those living in rural areas. By improving access to care for these populations,
unnecessary visits to ED and UH could be minimized, resulting in improved oncologic
outcomes.

Implement comprehensive follow-up care for patients who have undergone surgical
procedures. This can help reduce hospital readmissions by effectively managing post-
surgical symptoms and complications.

Provide patient education on the potential symptoms of treatment and effective symptom
management. By equipping patients with knowledge and strategies to better manage their
symptoms, the need for acute care can be reduced. This, in turn, allows healthcare
settings to focus on providing timely and appropriate care to patients with more serious
conditions, considering the extended length of stay for patients admitted to the hospital.
Prioritize the delivery of necessary care for patients who have not received any oncologic
treatment or have undergone radiation therapy, as these groups exhibited high rates of ED
visits and UH. Ensuring adequate and timely care for these patients is crucial for their
overall well-being and treatment outcomes.

Considering the vital significance of dental care both before and after oncologic
treatments, it appears that the role of dentists has been undervalued in the formulation of
patient care plans. Many complications arise within the oral cavity, highlighting the
potential for dentists to play a pivotal role in patient care and improve access to necessary
services. There may be a need to provide training to dentists in managing these
complications, and policymakers should explore solutions to include such services in

patient insurance coverage.
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e Developing risk assessment tools to identify patients at an elevated risk of acute care
needs is a crucial step. This could be achieved through the application of machine
learning methods and multiclass analysis to identify the characteristics of patients who
have utilized the highest volume of services. Subsequently, offering targeted support to
these individuals, who stand to gain the most from this assistance, can significantly

enhance healthcare outcomes.

4.4.2. Research implications and future direction

Given the substantial number of OCC and OPC patients with multiple primary tumors (Sawani,
2022), that were excluded in this study, there is a need for further exploration into the impact of
this condition on healthcare utilization. Understanding how these patients navigate the healthcare
system and the associated resource utilization can provide valuable insights for optimizing care
delivery. Moreover, while our study primarily focused on analyzing trends and predictors of
visits in various healthcare facilities, it is crucial to assess the implications of the observed
transition of care on patient outcomes. Evaluating the changes in patient outcomes can guide the
development of strategies to improve patient experiences and optimize healthcare outcomes.
Additionally, it is crucial to incorporate the patient's perspective when studying the healthcare
system. Conducting patient-centered studies, such as qualitative research, can provide more
accurate and patient-centered information regarding their treatment experiences and the care they
have received in different settings. The outcomes of these studies could yield valuable insights
into improving the coordination of care, ultimately making it a better overall experience for

patients.
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4.5. Conclusion

Our findings indicate a decrease in the rate of emergency department (ED) visits and unplanned
hospitalizations per patient per year among cancer patients diagnosed between 2010 and 2017.
This decline coincided with a rise in the utilization of outpatient clinics and community offices,
suggesting a shift towards primary care settings for cancer-related care delivery. The
implementation of a primary care model may have contributed to better management of patients'
needs in primary care settings, resulting in reduced acute care visits and hospitalizations. These

findings highlight the potential benefits of a primary care-based approach in cancer care and the

importance of effective care coordination in primary care settings.

Furthermore, we identified predictors of ED visits, UH, and 30-day hospital
readmissions. Cancer stage, treatment modality, and high deprivation were associated with both
ED visits and UH. Living in a rural area was also linked to a higher likelihood of ED visits.
Based on these findings, we concluded that improving access to care for underprivileged patients

and those living in rural areas could effectively reduce the need for acute care services.

Additionally, patients who did not receive oncologic treatments and those who underwent
radiation therapy exhibited the highest odds of ED visits and UH. Prioritizing and closely
monitoring these patients could help prevent adverse events and ensure timely intervention.
Regarding patients' diagnoses, we observed that the most frequent diagnoses in the ED were
potentially preventable conditions. This underscores the potential impact of preventive strategies
and patient education in reducing the number of avoidable ED visits. Furthermore, among

patients who were readmitted to the hospital within 30 days, complications related to procedures,
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such as infections and hemorrhages, were frequently observed. This highlights the importance of
monitoring and managing these symptoms to prevent adverse events and subsequent hospital

readmissions.
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