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Abstract 

BACKGROUND: Follow-up care aims to provide surveillance with early detection of recurring 

cancers and to address treatment complications and other health issues in survivorship. It is 

assumed that follow-up care fulfills these aims, however little evidence supports routine 

surveillance detecting curable disease early enough to improve survival. Cancer survivors are a 

diverse patient population, suggesting that a single follow-up regimen may not meet all patients’ 

follow-up needs. Little is known about what effective follow-up care should include for head and 

neck cancer patients in a Canadian setting. Identification of subgroups of patients with specific 

needs and current practices would allow for hypotheses to be generated for enhancing follow-up 

care. 

OBJECTIVES: 1a) To describe the follow-up needs and preferences of head and neck cancer 

patients, 1b) to identify which patient characteristics predict needs and preferences, 1c) to 

evaluate how needs and preferences change over time, 2a) to describe follow-up care practices by 

physician visits and imaging tests, and 2b) to identify factors associated to the delivered follow-

up care. 

METHODS: 1) 175 patients who completed treatment between 2012 and 2013 in Kingston and 

London, Ontario were recruited to participate in a prospective survey study on patients’ needs and 

preferences in follow-up care. Bivariate and multivariate analyses were employed to describe 

patient survey responses and to identify patient characteristics that predicted needs and 

preferences. 2) A retrospective cohort study of 3975 patients on routine follow-up from 2007 to 

2015 was carried out using data linkages across registry and administrative databases to describe 

follow-up practices in Ontario by visits and tests. Multivariate regression analyses assessed 

factors related to follow-up care. 

RESULTS: 1) Patients’ needs and preferences were wide-ranging with several characteristics 

predicting needs and preferences (ORECOG=2.69 and ORAnxiety=1.13). Needs and preferences 
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declined as patients transitioned into their second year of follow-up (p<0.05). 2) Wide variation 

in practices was found, with marked differences compared to existing consensus guidelines. 

Multiple factors were associated with follow-up practices (RRTumor site=0.73 and RRLHIN=1.47). 

CONCLUSIONS: Patient characteristics can be used to personalize care and guidelines are not 

informing practice. Future research should evaluate individualized approaches to follow-up care. 
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Chapter 1 

Introduction 

1.1!General Overview 

After a patient has completed successful cancer treatment, they continue to have regular 

checkup appointments and tests to manage and monitor their health. This is also known as routine 

follow-up care.1 Currently in Canada, it is unknown how often these appointments and tests 

should be scheduled for head and neck cancer patients and for how many years these patients 

should continue to have appointments.2 Published recommended guidelines on follow-up care for 

head and neck cancer survivors from around the world are based on consensus and expert opinion 

rather than high level evidence.3–8 As a result, oncologists recommend many different schedules 

for appointments and imaging tests in follow-up care.2,9 In addition, hundreds of patients attend 

costly routine follow-up appointments every day,10 and there is no evidence to support that this 

improves their survival.11–13 There is a substantial need for improvement in the practices and 

policies for follow-up care for head and neck cancer patients. 

Over the past decade, the rising incidence of oropharyngeal cancer related to sexually 

acquired Human Papillomavirus (HPV) has markedly changed the demographics of head and 

neck cancer patients and has produced a surge in the number of head and neck cancer 

survivors.14,15 HPV-related oropharyngeal tumors are associated with higher survival rates due to 

improved treatment response and are more commonly found in younger and healthier patients 

than the previous head and neck cancer cases that were related to smoking and alcohol 

consumption.16 The experience of head and neck cancer and receiving treatment including 

surgery, radiation, concurrent radiation and chemotherapy or a combination of these modalities17 

can have profound impacts on quality of life and psychosocial functioning.18,19 Severe resulting 
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treatment side effects include sequelae affecting speaking, eating and cosmesis,20 emphasizing the 

importance of the delivery of adequate follow-up care. This growing burden on the health care 

system raises issues about how health care services in survivorship will be provided effectively 

and efficiently and how to appropriately deliver routine follow-up care to meet the diversity of 

needs in the growing number of head and neck cancer survivors. 

The overall aim of this thesis was to explore routine follow-up care for head and neck 

cancer patients by incorporating the patients’ perspective on their own follow-up care and by 

examining the current practices of follow-up care in the province of Ontario. This knowledge will 

serve as an important foundation and is necessary to inform any future modifications aimed at 

improving follow-up care for head and neck cancer patients. To effectively re-design cancer 

follow-up practices and ensure benefits to patients, current patterns of follow-up care should be 

identified and the needs of this population and their preferences for health care services must first 

be established. 

1.2!Objectives 

This thesis on routine follow-up care for head and neck cancer was written in manuscript 

format and consists of two manuscripts stemming from two separate studies and data sources. 

The first manuscript investigated the patient perspective of follow-up care and utilized survey 

data collected on head and neck cancer patients attending routine follow-up appointments at the 

Ontario Regional Cancer Centres in Kingston and London beginning in 2012 and will continue 

until 2017. The second manuscript described practice patterns of follow-up care for head and 

neck cancer patients in Ontario diagnosed between 2007 and 2012, in which health services, 

cancer registry and demographic data from the Institute for Clinical Evaluative Sciences (ICES) 

were used to conduct a population-based retrospective cohort study.  
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1.2.1!Manuscript 1 Routine follow-up care after curative treatment of head and neck 

cancer: An analysis of patients’ need and preferences for organization of health care 

services 

The objectives for manuscript 1 were: 

1)! To describe head and neck cancer patients’ attitudes, expected benefits, quality of life, 

psychological functioning, wellbeing, needs and preferences for routine follow-up 

appointments one year after completion of curative treatment, 

2)! To identify patient characteristics that were associated with follow-up needs and 

preferences for organization and delivery of care, and 

3)! To determine whether patient’s needs and preferences for follow-up care change from 

one to two years after completion of curative treatment for head and neck cancer.  

1.2.2!Manuscript 2 Routine follow-up care after curative treatment of head and neck 

cancer:  A population-based study in Ontario, Canada 

The objectives for manuscript 2 were: 

1)! To describe the follow-up care delivered to head and neck cancer patients in Ontario by 

physician visits and imaging tests, 

2)! To compare head and neck cancer follow-up practices in Ontario to guideline 

recommended care, and 

3)! To identify patient, disease and health-system factors associated with the delivered 

follow-up care. 

1.3!Thesis Organization 

This thesis is organized into five chapters and conforms to the requirements published by 

the School of Graduate Studies at Queen’s University.21 The second chapter consists of a 
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literature review, which presents the required background knowledge for this thesis including the 

aims of follow-up care, the epidemiology of head and neck cancer, what is known about head and 

neck cancer patients’ needs in survivorship, existing evidence on strategies for follow-up care, an 

overview of the recommended guidelines, and the state of research on current follow-up 

practices. A conceptual framework on patient-centred care and its application to the analytical 

approach of this thesis is also described. Chapter 3 is the first manuscript which investigates head 

and neck cancer patient’s needs and preferences and Chapter 4 is the second manuscript that 

utilizes provincial health administrative data to examine the current practices of follow-up care 

for head and neck cancer patients. The manuscript chapters have been written in a general 

manuscript format to include all pertinent details and specific journals have not been selected. 

Chapter 5 provides an overall summary of the findings, and a general discussion on the results, 

key epidemiological concepts, strengths, limitations, clinical implications and avenues for future 

research. Research Ethics Board approvals and supplementary documents on the study 

methodology and additional analyses have been provided in the appendices.  
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Chapter 2 

Literature Review 

2.1!Cancer Follow-up Care 

2.1.1!Definition and Aims 

The rising incidence of cancer in Canada, along with medical advancements in cancer 

treatments and early screening techniques has resulted in a growing population of cancer 

survivors.1 Estimated to be over one million, this patient population faces an array of health 

issues during survivorship which routine follow-up appointments aim to address. Cancer 

survivorship is the time frame and phase of survival after treatment for cancer.2 Cancer follow-up 

care can be defined by its two main aims. First, it is a means to provide cancer surveillance 

through early detection of recurrence or second primary cancers with hopes to provide successful 

salvage treatment if needed. Second, it is a means to manage any physical or psychosocial 

complications and address any follow-up needs as a result of the cancer and its treatment.3–6 

2.1.2!Evidence of Effectiveness 

While the mainstream belief is that cancer follow-up care fulfills the aims mentioned 

above, there are some inconsistencies in the evidence that suggest follow up cancer surveillance 

is ineffective and may not detect curable disease early enough to improve survival.7,8 The 

clinically recommended one size fits all patients approach is also contrary to existing evidence on 

follow-up needs varying widely across patients and risks of recurrence differing by site and 

stage.4,9 An individualized approach might be better suited.10–12 Widespread variation is found in 

cancer follow-up care practices around the globe in regards to frequency of visits, duration of 

follow-up and what types of diagnostic tests and imaging procedures are performed.13–17  
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With increasing number of cancer survivors and limited health care resources, improving 

follow-up care for cancer is a popular and growing research area of interest.18 Follow-up care has 

been extensively examined in breast cancer,19,20 colorectal cancer,21,22 and more recently 

gynecological cancers,23,24 but remains a less explored area in less common sites such as head and 

neck cancer.25,26  

2.2!The Burden of Head and Neck Cancer 

2.2.1!Epidemiology 

Head and neck cancer is the fifth most common malignancy worldwide. This is 

attributable to large populations at risk due to smoking habits, high alcohol consumption and 

betel nut use.27–29 In Canada, head and neck cancer is less common and makes up approximately 

5% of all new cancer diagnoses each year.30 According to the 2015 Canadian Cancer Statistics, 

oral, and larynx cancers combined make head and neck cancer the seventh most common 

malignancy in men in Canada and the thirteenth most common malignancy in women.1 Head and 

neck cancer is a group of neoplasms, most commonly squamous cell carcinomas that are found in 

the larynx, pharynx, nasal and oral cavities, paranasal sinuses, and salivary glands. The primary 

etiologic factors include tobacco and alcohol. Over the past 10 years, sexually acquired human 

papillomavirus infections have been identified as an additional etiologic factor for oropharyngeal 

tumors.31 Treatment options for head and neck cancer patients can be particularly disabling and 

disfiguring and include surgical resection, chemotherapy, radiation or a combination of these 

modalities.32 

2.2.2!Survival Statistics and Treatment Sequelae 

The 5-year survival rates for head and neck cancer in North America are approximately 

65% and continue to rise.33 In Ontario, 5-year survival rates for head and neck cancer have 

increased to 51.8% in 2003-2008, up from 43.6% in 1992-1998.34 Improved survival rates are 
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largely attributed to changes in the overall clinical presentation of head and neck cancer cases, 

that is a decline in malignancies related to alcohol and tobacco consumption, and the rise of HPV-

oropharyngeal tumors in younger and healthier patients who generally respond well to 

treatment.35 Still, the significant post-treatment dysfunction that often results may affect patients’ 

quality of life as much as the cancer itself. Head and neck cancer patients commonly have 

functional difficulties with eating and swallowing as well as permanent disfigurement and vocal 

changes after completing cancer treatments.36 Additionally, rates of recurrence are prevalent in 

this population (30%) with limited success of salvage treatment resulting in often poor survival 

rates after recurrence.32 The majority of recurrent disease occurs within the first three years 

(greater than 80%) following treatment.4,9,37–40 This heightens the importance of effective follow-

up care for head and neck cancer patients. 

2.3!The Aims of Follow-up Care and Head and Neck Cancer 

2.3.1!Follow-up Care Aim 1: Tumor Surveillance and Timely Detection of Recurring 

Cancer 

With regards to the first aim of follow-up care, effective follow-up care for head and neck 

cancer patients should improve survival through surveillance and timely detection of recurrence, 

but this is largely contrary to what has been reported in the literature.4,5,25,26,37,41–47 Several studies 

further recommend that follow-up care for head and neck cancer patients could be terminated 

after three years, given that early detection rarely leads to a survival advantage and most 

recurrences occur in the first year after completion of curative treatment and almost all 

recurrences occur by the end of the third year of follow-up.9,13,37,40 

Recurrences are more commonly found in symptomatic head and neck cancer patients 

and are often self-reported.4,5,26,37,39,40,43,46 This indicates that intensive routine follow-up care or 

tight-schedule based follow-up care may be less warranted. However, many of these patients are 
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reluctant to expedite their next physician visit, and often only report any new symptoms at routine 

follow-up visits.5,13,43,48 Therefore, patient education on symptoms and reporting is regarded as 

highly important if follow-up care for head and neck patients is subject to modification.13,25,39,43,46–

49 

Studies which have investigated and not found survival advantages in head and neck 

cancer patients during follow-up, often conclude that follow-up care is still highly important for 

providing adequate support for patients and that changing the duration or intensity of follow-up 

care should consequently be done with caution. These conclusions are not based on evidence, as 

the studies did not aim to investigate what support head and neck cancer patients require in 

follow-up or compare outcomes in different follow-up schedules. This does connect the first aim 

of follow-up care to the second aim of follow-up care, though a general consensus on what 

adequate support comprises of for these patients and how it should be delivered is lacking in the 

literature. The next section will describe the second aim of follow-up care and identify gaps in the 

literature in which more research is required.  

2.3.2!Follow-up Care Aim 2: Management of Complications and Addressing Patient Follow-up 

Needs 

The second aim of follow-up care for head and neck cancer patients is managing and 

providing support for any resulting physical or psychosocial complications as well as addressing 

patients’ follow-up needs. The effectiveness of this follow-up care aim in this population is much 

less studied in the literature as compared with the first aim regarding tumor surveillance. To 

summarize the current evidence on head and neck cancer patient follow-up needs, the appropriate 

terminology will first be reviewed.  

Definition and Evaluation of Patient Follow-up Needs and Preferences 

Patient needs are often inappropriately evaluated using quality of life assessments alone. 

Quality of life is a measure of an individual’s subjective well-being, in the context of culture and 
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value system where they live and is greatly affected by the head and neck cancer experience. The 

assessment of quality of life as a treatment outcome has become an important aspect of head and 

neck cancer research and has allowed for the impacts of treatment to be evaluated from the 

patient’s perspective.36,50 

There are many validated questionnaires for quality of life assessments in head and neck 

cancer patients which provide an indication of patient-related factors associated with worse 

quality of life after treatment.51 Though, there is no evidence on how quality of life deficits 

reported by patients can be improved after completion of treatment during follow-up through 

offering appropriate support. Therefore, assessments of patient follow-up needs complement the 

quality of life assessments to treat resulting deficiencies in this population. Assessments for 

follow-up needs aim to investigate and identify issues and their perceived importance to 

patients.50 Follow-up needs can be defined as the requirement of some action or resource that is 

necessary, desirable or useful to attain optimal well-being during follow-up care.52 

Currently, the tools available to evaluate head and neck cancer patients’ follow-up needs 

are limited. In 2009, Rogers developed a tool called the Patients Concerns Inventory, which aims 

to assess and record individual patient concerns, needs and priorities which can then be used to 

guide follow-up appointments and promote multidisciplinary care.53 This tool was created to 

assess a wider range of head and neck cancer issues than the restrictive quality of life 

questionnaires and to also identify target areas to improve head and neck cancer follow-up care. 

Since 2009, several studies have been published to validate the tool and use it to assess head and 

neck cancer patient needs and concerns in follow-up.54–64 

Another group of tools developed to assess cancer patient needs during follow-up include 

the questionnaires developed by Kiebert et al.,65 Stiggelbout et al.,66 and De Bock et al.67 Kiebert 

and colleagues designed a questionnaire to assess cancer patients’ attitudes towards follow-up and 

also examined patients’ fears, perceived disadvantages and psychological complaints.65 

Stiggelbout et al., conducted a study on colorectal patients in routine follow-up. In this study, the 
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attitudes towards follow-up questionnaire was further revised and the relationships between 

patient characteristics and strength of preference for follow-up were investigated.66 

De Bock and colleagues conducted a study on breast cancer patients attending follow-up 

with a main aim of understanding the patients’ needs and preferences for follow-up. They utilized 

Kiebert’s and Stiggelbout’s attitudes towards follow-up questionnaire and fear of recurrence scale 

and additionally developed an expected benefits questionnaire, and a questionnaire to measure the 

patients’ needs and preferences in follow-up. The needs measured were divided into two 

categories. First was general needs, which asked patients about their need to receive information 

on their own prognosis, treatment side effects and undergoing additional blood and imaging tests. 

Second was specific needs, which asked patients about their need to receive information on 

fatigue, pain, fear or specialized information from other healthcare professionals such as 

psychologists and social workers. Preferences for follow-up were questions asking patients about 

their preferred delivery and organization of follow-up care, such as how often they would like to 

be seen, for how long into the future and who would be the preferred provider of follow-up care.67 

Collectively, these studies found a wide range of follow-up needs, concerns and 

preferences among cancer patients. This has demonstrated the significant utility of these 

questionnaires to evaluate individual patient requirements in routine follow-up care after 

treatment for cancer. The questionnaires have not been used to specifically identify head and neck 

cancer patient follow-up needs to date, though the success with other cancer sites suggests that 

they would produce valuable findings. This would allow for a better understanding of what head 

and neck cancer patients require in follow-up care and how care could be better tailored to each 

individual patient.  

Variability in Patient Follow-up Needs and Preferences 

Research on several cancer sites including breast, colorectal, and prostate have 

demonstrated that cancer patient follow-up needs and concerns differ across patients and may 

vary over time.67–69 This also extends to head and neck cancer, which may have even more 
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variation due to the heterogeneity of tumors and their origins, types and intensities of treatments 

endured, and the risk of diverse significant post-treatment dysfunctions and complications.70 This 

emphasizes that effective follow-up care through the delivery of appropriate post-treatment 

support should consider individual varying head and neck cancer patient needs.  

Head and neck cancer patient follow-up needs and concerns vary across patients and this 

has been shown in several UK studies using Rogers’ Patients Concerns Inventory tool,53,59,62,63,71–

73 as well as a small number of other studies using small non-validated surveys in the UK, 

Denmark, Australia and the Netherlands.6,36,40,46,74–76 Variation is found in the proportion of head 

and neck cancer patients in regards to psychological functioning, fear of recurrence, which cancer 

complications they report, which medical professionals they would prefer to see, which medical 

tests they would prefer to have performed, what additional information they require and their 

desire for subsequent follow-up care. 

One method to better address individual patient requirements in follow-up, given the 

variation that exists, would begin with identifying specific subgroups of patients with higher 

follow-up needs. One study on head and neck cancer patients attending follow-up after surgery 

aimed to investigate these relationships.72 When associations were examined between the follow-

up issues related to chewing and swallowing and patient characteristics (sex, age, stage and 

location of disease, type of treatment, flap reconstruction status and quality of life), patterns or 

groups of patients with specific needs emerged. Characteristics significantly associated with 

follow-up issues related to chewing and swallowing included stage, location of disease, flap 

reconstruction status and quality of life. Further research is needed to look at associations 

between patient characteristics and more follow-up needs in head and neck cancer patients, but 

this preliminary evidence demonstrates that there may be subgroups of patients who could be 

targeted with more intensive follow-up care once identified.  

Head and neck cancer patient follow-up concerns have also been shown to change over 

time using Rogers’ Patients Concern Inventory (PCI) tool,56,62 and other surveys.36,40 Fears of 
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recurrence, anxiety and cancer treatment complications have been shown to diminish over time, 

especially after the first and second years after treatment for head and neck cancer. There is no 

evidence in the literature in regards to how the head and neck cancer patients’ follow-up needs 

and preferences for delivery of care change over time. This includes head and neck cancer 

patients’ preferences on the medical professionals they would prefer to see, which tests they 

would like performed, and what information they seek in follow-up care.   

2.4!Recommended and Delivered Practices for Cancer Follow-up Care 

2.4.1!All Cancer Sites 

Population-based research among prevalent cancer sites such as breast cancer, colorectal 

cancer, gynaecologic cancers and lymphoma have shown considerable variability in the follow-up 

care provided to patients in Ontario,16,77–79 across Canada18,80 as well as in other countries such the 

United States81–83 and the Netherlands.17,84 In comparing the number and schedules of performed 

follow-up visits and imaging tests to the recommended guidelines for follow-up for these cancer 

sites, it has been demonstrated that patients are receiving both insufficient and excessive follow-

up care, highlighting that the effectiveness of follow-up care should be improved.16 

As a result, updates have been made to the numerous recommended guidelines to ensure 

they are based on recent and sound evidence85–87 and survivorship care plans have been 

developed. These are tools designed to specify procedures and responsibilities and improve 

coordination and responsibility of care during follow-up.88 Another advancement for follow-up 

care is the delivery of care from the primary care setting rather than from the oncological care 

setting for breast cancer and colorectal cancer patients. This advancement was a direct response 

to the finding of cancer patients seeing multiple providers for follow-up care, surpassing the 

recommended number of visits and a lack of adherence to follow-up guideline recommendations 

as was found in the studies by Grunfeld et al.16 and Urquhart et al.18 This specific advancement 



 16 

may not be directly applicable to head and neck cancer because it requires specialty physician 

training in oncology and the head and neck region.26 Although, with follow-up care for the 

highest incident cancers being modified for improvement, it is insinuated that follow-up care for 

less common cancer sites such as head and neck cancer may also be in need of enhancement. The 

growing number of head and neck cancer survivors due to the increase of HPV-related 

oropharyngeal cancers,35 invokes an assessment of the effectiveness of current follow-up care for 

this population. The next section summarizes what is known about recommended and delivered 

follow-up practices of head and neck cancer and highlights where more research is required.   

2.4.2!Head and Neck Cancer 

Inconsistencies and a lack of evidence supporting the effectiveness and the role of 

follow-up care in head and cancer patients have resulted in non-specific recommended 

guidelines.49,89 These guidelines are based on consensus or expert opinions and do not reflect risk 

of recurrence, risk of complications and individual patient factors.  

A follow-up visit to a physician includes a clinical evaluation of the upper aero-digestive 

tract and an endoscopic examination when indicated.90 Regarding the frequency and schedule of 

physician appointments or visits, the British Association of Head and Neck Oncologists 

(BAHNO),91 the American Head and Neck Society (AHNS),92 and the National Comprehensive 

Cancer Network (NCCN)90 recommend a similar schedule of follow-up visits with approximately 

ten to thirty physician visits over the course of five years with varying frequencies of visits in 

each year (Table 2-1). Two Canadian-specific guidelines, from Cancer Care Ontario (CCO)93 and 

British Columbia (BC) Cancer Agency94 recommend a shorter duration of follow-up visits over 

three years. The CCO guidelines recommend a less intensive follow-up schedule with only nine 

visits, while the BC guidelines recommend approximately sixteen to twenty-eight visits.  
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Table 2-1. Recommended Guidelines for frequency of routine follow-up visits for head and 

neck cancer 

 BAHNO91 AHNS92* NCCN90 CCO93 BC Cancer Agency94 

 
Frequency 

of Visits 

Total 

Visits 

per year 

Frequency 

of Visits 

Total 

Visits 

per year 

Frequency 

of Visits 

Total 

Visits 

per year 

Frequency 

of Visits 

Total 

Visits 

per year 

Frequency 

of Visits 

Total 

Visits 

per year 

Year 1 4-6 weeks 9-12 1-3 months 4-12 1-3 months 4-12 3 months 4 1-2 months 6-12 

Year 2 4-6 weeks 9-12 2-4 months 3-6 2-6 months 2-6 4 months 3 1-2 months 6-12 

Year 3 3 months 4 4-6 months 2-4 4-8 months 1.5-3 6 months 2 3 months 4 

Year 4 6 months 4 4-6 months 2-3 4-8 months 1.5-3 - - - - 

Year 5 6 months 2 4-6 months 2-3 4-8 months 1.5-3 - - - - 

* Have recently removed guidelines from web resources and endorse NCCN guidelines 

 

 

 

Regarding imaging investigations of the head and neck for recurrence or new primary 

cancers and chest imaging to check for the spread of, or newly developed disease in the lungs, the 

guidelines vary in their recommendations from for, to against, to not mentioning the imaging tests 

at all (Table 2-2).90–96 There is no clinical standard of care in terms of what types of evaluations 

and diagnostics tests should be performed and when on head and neck cancer patients. 
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Table 2-2. Recommended Guidelines for Imaging of the Head, Neck and Chest in head and 

neck cancer during follow-up care 

BAHNO91" AHNS92*" NCCN90" CCO93" BC Cancer Agency94 
Head and 

Neck  Chest  Head and 
Neck Chest Head and 

Neck Chest Head and 
Neck Chest Head and 

Neck  Chest 

Symptom 
directed 

only 
Yearly 

6 and 6-12 
weeks post-
treatment 

 
 As 

indicated 
thereafter 

Yearly 

 
Post-treatment 

imaging based on 
T and N staging 

 
Routine imaging 

warranted for 
some 

asymptomatic 
patients  

 

Yearly 
CT scan 

in patients 
with a 

history of 
smoking 

Symptom 
directed 

only 

Not 
mentioned 

6 weeks 
post-

treatment 
CT scan in 

patients 
with nodal 

disease 

Not 
mentioned 

* Have recently removed guidelines from web resources and endorse NCCN guidelines 

 

No studies to date have examined the current delivered practices of follow-up care for 

head and neck cancer patients as has been done in other cancer sites. Analogous to the order of 

events that have taken place to update and improve follow-up care for other cancer sites, the 

current practices of follow-up care for head and neck cancer patients and their impact must be 

fully established before they are subject to change. Before a revised follow-up care program is 

tested for efficacy in a clinical trial setting, understanding the baseline of the delivery of follow-

up care is important, to determine whether the revisions would be too drastic to be implemented 

and sustained at the population level.  

2.5!Identification and Measurement of Cancer Follow-up Care Practices 

2.5.1!All Cancer Sites 

To assess follow-up care practices for cancer patients, medical record review is often 

used.83 Research has shown that claims or administrative data can also be used as it has good 

agreement with medical record review and offers additional advantages with population-based 

cohorts such as high statistical power, low cost and increased generalizability.97 Follow-up care 

practices at a population level have been examined for pancreatic cancer, colorectal cancer and 
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breast cancer in the United States using surveillance, epidemiology and end results (SEER) and 

Medicare data.98–101 In Canadian provinces such as Ontario, and Nova Scotia, health 

administrative databases have been successfully used to establish current practices of follow-up 

care for colorectal cancer, breast cancer, Hodgkin lymphoma, and endometrial cancer.16,18,77,79,80  

2.5.2!Head and Neck Cancer 

 Cohort studies conducted on follow-up care for head and neck cancer patients have been 

performed using medical records review4,26,40,41 and prospective data collection,5,9,13,37,43–46 with 

one study using a combination of administrative data and medical record review.48 However, the 

follow-up care that patients received in these studies was assumed to be in line with 

recommended guidelines. None of these studies specifically examined current or delivered 

practices or measured adherence to guidelines. The study objectives revolved around evaluating 

the effectiveness of recommended follow-up care, generally by measuring survival of patients 

and rates of recurrence. The availability of comprehensive databases and cancer registries today, 

permits future research to be conducted to identify the actual and delivered head and neck follow-

up practices at a population level and fill this gap in the literature.  

2.6!Head and Neck Cancer Follow-up Care in the Canadian Context 

2.6.1!Patients’ Follow-up Needs and Preferences 

Head and neck cancer patients’ needs and preferences have not been examined in the 

Canadian context, and although generalization of results from other studies conducted in other 

countries can provide some insight, it is important to note that differences in health care delivery 

and organization may cause variation in patient’s needs and preferences for follow-up care. A 

closer look at patient’s needs and preferences in the Canadian context would be useful and is 

required for future planning for follow-up care for head and neck cancer patients among the 

Canadian provinces. 
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2.6.2!Follow-up Care Practices 

Widespread variation in the number of follow-up physician visits and types of diagnostic 

tests performed in head and neck cancer patients has been reported across Canada. A 2010 

telephone survey of Canadian head and neck surgeons,89 revealed that the least intensive schedule 

of routine follow-up for head and neck cancer patients in Canada consists of a total of 9 visits 

over the first 3 years after completion of curative treatment. Whereas, the most intensive schedule 

in the country comprises of a total of 26 visits over the first 5 years after treatment. The survey 

also confirmed that none of the Canadian head and neck treatment centres have specific policies 

for imaging or laboratory tests and the reasons for increasing or decreasing the frequency of 

follow-up visits are merely based on the physicians’ beliefs and values placed on the usefulness 

of follow-up, and historical institutional policies.  

One Canadian study has been performed to evaluate the follow-up schedule at a Canadian 

centre.26 The follow-up care patients received closely aligned with the AHNS recommended 

guidelines although slightly less frequent in follow-up years three to five. A total of 223 patients 

with advanced locoregional head and neck cancer were included. Patients who developed a 

recurrence were assigned one of two possible groups of recurrence. Patient-detected recurrences 

were defined as recurrences in patients who were symptomatic at a follow-up visit, or had 

expedited an additional visit based on worrisome symptoms. Physician-detected recurrences were 

defined as recurrences identified in asymptomatic patients by physicians at routine follow-up 

visits. When the two groups of patients were compared, there was no difference in overall or 

disease free survival in these patients and the authors conclude that current follow-up schedules 

do not improve survival in advanced head and neck cancer patients. 

Canadian provincial administrative databases have not been used to specifically evaluate 

head and neck cancer follow-up practices to date. In late 2015, Eskander et al.102 published an 

atlas on head and neck cancer surgical practices and related health services in Ontario from 2003 
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to 2010. It examined the use of health services including imaging tests and physician visits during 

a 24-month period from the year before to the end of the year after a cancer diagnosis or surgery 

for cancer. Geographical variation was reported and one of the main recommendations included 

future research on current practices of follow-up care and adherence to guidelines.  

The availability of comprehensive administrative databases in Ontario create the ideal 

scenario to conduct such research and evaluate head and neck cancer follow-up practices. The 

Institute for Clinical Evaluative Sciences (ICES) contains a copy of all the province’s 

administrative health data within the universal healthcare system. The different databases, which 

include information about patient visits, received medical services, prescription drug claims, ICD 

diagnosis codes, and demographic factors can be linked via a de-identified patient identification 

number to create large population cohorts which can be used to study the real-world and 

delivered care in the province.103 Identification of current head and neck cancer follow-up 

practices in Ontario and how they compare to the recommended guidelines is required for future 

planning and implementing enhancements to follow-up care for head and neck cancer patients.  

2.7!Conceptual Framework and Analysis Strategy 

Patient-centred care has become a recognized approach to delivering high quality health 

care in today’s society and the Canadian health care system.104 The Institute of Medicine defines 

patient-centred care as: “Providing care that is respectful of, and responsive to, individual patient 

preferences, needs and values, and ensuring that patient values guide all clinical decisions.”105 

Jayadevappa and Chhatre,106 performed a literature review and developed a conceptual 

framework which outlines the interplay between the various domains that play a role in achieving 

patient-centred care. This framework has been adapted for use in this thesis and is presented in 

Figure 2-1. Patient-centred care consists of multiple domains such as patient characteristics, 

clinical characteristics, guidelines, institutional policies and provider practices that in turn 

influence patient outcomes and resource utilization. 
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Figure 1. Conceptual framework for patient-centred care106 

Adapted from: Jayadevappa D, Chhatre S. Patient Centered Care - A Conceptual Model and Review of the State of the 
Art. The Open Health Services and Policy Journal. 2011;4:15–25. doi: 10.2174/1874924001104010015 
 

In the absence of a body of literature on follow-up care for head and neck cancer, this 

thesis sought to evaluate the associations between key domains which make up patient-centred 

care. An exploratory analytical approach was used rather than a hypothesis-driven approach to 

investigate associations between patient characteristics and patients’ needs and preferences for 

follow-up care as well as between patient characteristics and delivered follow-up practices. This 

will allow for an improved understanding of the state and quality of follow-up care in Ontario and 

will generate new knowledge and hypotheses for future research. 

2.8!Conclusion and Study Rationale 

The rising number of head and neck cancer survivors with diverse follow-up needs has 

placed an increasing burden on the Canadian health care system and will continue to do so. 

Follow-up visits are time consuming and expensive for both the patient and physician. A non-
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evidence based follow-up care schedule may not be effective in providing timely tumor 

surveillance and adequate support for cancer complications due to a lack of sensitivity for the 

varying head and neck cancer patient follow-up needs. Currently, there is little evidence on what 

head and neck cancer patient follow-up needs are and only one tool exists to determine these 

needs in this population. Furthermore, the follow-up care needs of head and neck cancer patients 

and the current follow-up care practices in the Canadian population have yet to be evaluated. 

With the aim of identifying groups of patients with specific needs and which factors are 

associated with follow-up, this thesis will inform future policy changes in practice to move 

towards more personalized and patient-centred follow-up care. 
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Chapter 3 

Routine follow-up care after curative treatment of head and neck 

cancer: An analysis of patients’ needs and preferences for organization 

of healthcare services 

3.1!Abstract 

Objectives: Evidence suggests that cancer patients’ follow-up needs vary, indicating that a single 

follow-up regimen may not be suitable. Less is known about the follow-up needs in head and 

neck cancer patients. The study objectives were to describe the follow-up needs and preferences 

of head and neck cancer patients, to identify which patient characteristics predict needs and 

preferences, and to evaluate how needs and preferences change over time.  

Methods: A total of 175 patients who completed curative treatment for head and neck cancer 

between 2012 and 2013 in Kingston and London, ON, Canada were recruited. Each patient 

completed a survey at follow-up appointments at one year and two years after treatment to collect 

information on patient characteristics, needs and preferences. To identify which patient 

characteristics determine follow-up needs and preferences, bivariate analyses and ordinal logistic 

regression models were employed. Odds ratios and 95% confidence intervals were estimated. 

Needs and preferences at one and two year anniversaries were compared using the Wilcoxon-

Mann-Whitney test. 

Results: A diverse range of needs and preferences for follow-up care was found, with the 

exception that almost all patients reported the need to receive information on their own prognosis 

(95.4%). Follow-up needs varied for undergoing tests, receiving information on healthy living 

and having discussions on pain and fear. Preferences for the frequency of appointments and 

providers of care were mixed. Patient characteristics such as psychosocial, wellbeing and 
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performance status measures (ECOG, anxiety, fear of recurrence, quality of life), attitudes 

towards follow-up (reassurance, communication, perceived disadvantages), demographics (age, 

sex, marital status), and clinical characteristics (alcohol consumption, T stage) predicted needs 

and preferences for follow-up care (p<0.05). Significant reductions in needs and preferences for 

frequency of appointments were found as patients transitioned from one year to two years after 

treatment (p<0.05). 

Conclusion: Patient characteristics should be considered when planning alternative follow-up 

regimens to personalize care and better address individual patient needs where possible. Patients 

value their current follow-up care. Needs decline over time, though they do not diminish 

altogether. Delivering adequate patient education is crucial to ensure realistic expectations for 

follow-up care. 

3.2!Introduction 

Routine follow-up care is regarded as a necessary component of quality oncological care 

by physicians and cancer patients. The primary aim of follow-up care is to provide cancer 

surveillance through early detection of recurrence.1 However, a growing body of evidence 

suggests that the survival advantage from detecting recurring cancers early is minimal with 

follow-up surveillance for many types of cancers.2 An additional aim of follow-up care is to 

provide adequate support to cancer patients for treatment side-effects and psychological needs.1 

Cancer patients have reported that these needs are frequently not identified nor addressed.3 Even 

less is known about what the follow-up needs are for head and neck cancer patients and whether 

they are being met.4 It is unlikely that adequate support is being provided to all patients, if 

individual follow-up needs are not being considered or used to tailor the delivery of follow-up 

care.5 

New strategies for improving and providing effective follow-up care for cancer patients 

have been developed and implemented. The Institute of Medicine recommends the use of 
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survivorship care plans, which are tools used to improve the coordination of follow-up care by 

specifying procedures and provider responsibilities.6 Survivorship care plans have been 

developed for the follow-up care of patients with breast cancer, colorectal cancer, lung cancer, 

lymphoma and prostate cancer.7 Another recent advancement for follow up care, though 

potentially less applicable to the head and neck region, is the delivery of care from the primary 

care setting rather than from the oncological care setting for breast cancer8 and colorectal cancer.9 

This movement was in response to the finding that patients are seeing multiple providers and 

receiving more follow-up appointments than are recommended in the guidelines for patients with 

breast cancer and colorectal cancer. 

Current guidelines for follow-up care practices for head and neck cancer patients10–12 are 

not based on evidence and are non-specific.13 As a result, widespread variation exists across 

practices, which may be due to follow-up care programs being designed on the basis on anecdotal 

evidence or longstanding institutional policies.14 Additionally, it has been reported that head and 

neck cancer patients have varying needs over time, due to the diversity of tumors and range of 

treatment options.15–17 These variations in practices and patients’ needs suggest that follow-up 

care for head and neck cancer patients is not well suited to a one size fits all approach. Under the 

current model, patients potentially receive unnecessary and costly excessive care while others 

might be receiving insufficient follow-up care. Inefficient use of healthcare resources and lapses 

in the delivery of adequate healthcare to patients are considered high priority research areas 

within the single-payer universal Canadian health care system, where the task of allocating 

limited healthcare resources is a constant challenge.  

 This study aims to describe the attitudes, expected benefits, needs, and preferences for 

routine follow-up appointments, as well as the patients’ quality of life and psychological 

functioning measures beginning one year after curative treatment for head and neck cancer. These 

patient characteristics will then be studied to determine which are associated with their follow-up 
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needs and preferences for organization and delivery of care. Variation over time in patients’ 

follow-up needs and preferences will also be investigated. This knowledge will be critical for 

informing future changes in practice to enhance, personalize and provide more targeted 

multidisciplinary follow-up care for head and neck cancer patients.  

3.3!Methods 

Study design and population 

The study, Towards an effective policy on routine follow-up for patients after curative 

treatment of head and neck cancer, was funded by the Canadian Cancer Society Research 

Institute (#701826 Quality of Life grant). This prospective cohort study was conducted at the 

Ontario Regional Cancer Centres in Kingston and London, Ontario. It began in 2012 and will 

finish in 2017. A convenience sampling approach was used and a questionnaire was administered 

to head and neck cancer patients at their routine follow-up appointments beginning one year after 

curative treatment, and on the second and third anniversaries. For the purposes of this manuscript, 

data from the first two anniversaries were analyzed. The follow-up period was defined as 

commencing on the day of treatment completion and patients were followed until their third year 

anniversary after treatment. The number of follow-up appointments by year of follow-up was 

within the recommended guidelines published by the National Comprehensive Cancer Network, 

with 4-12 appointments during the 1st year of follow-up, 2-6 appointments during the 2nd year and 

1-3 appointments during the 3rd year.12  

The study population consisted of 175 head and neck cancer patients who underwent 

curative treatment between July 1 2012 and June 30 2014 for invasive carcinomas of the larynx, 

oropharynx, hypopharynx and oral cavity. Patients who were treated for recurrent disease were 

excluded initially and during the study period. Recruitment into the study at one year after 

completion of curative treatment was chosen to ensure that patients were past acute toxicity due 

to treatment, at a lower risk of recurrence18 and on “routine” follow-up.  
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Ethical approvals were obtained from the Health Sciences and Affiliated Teaching 

Hospitals Research Ethics Board (File number: 6003269) at Queen’s University in Kingston and 

the Health Sciences Research Ethics Board at Western University (File number: 103767) in 

London.  

Study instrument and variables 

The 89-item questionnaire was made of 5 sections of previously validated surveys 

described below and was selected to understand how patients feel before, at and after their 

follow-up appointments. Patient needs, preferences, demographics, medical history and other 

characteristics such as, attitudes, and expected benefits towards follow-up, quality of life, and 

measures of psychological functioning were collected.  

Patients completed the questionnaire at their appointments and their responses were later 

entered into an electronic database by the study team. For the intra-rater and inter-rater reliability 

analyses completed on samples of 5-10 questionnaires, at least 87 out of 89 questionnaire items 

show perfect agreement with kappa scores equal to 1. The remaining non-perfect agreement items 

show between good and moderate agreement19 with kappa scores between 0.6 and 0.8.  

A pilot of the questionnaire was tested for feasibility in Kingston on a sample of 10 head 

and neck cancer patients who had completed curative treatment in the previous 3 years. The 

average completion time was 10.5 minutes, with all questions answered, and no confusion or 

concerns with any questions.  

Test-retest reliability of the questionnaire produced fair to good ICC values20 (0.41-0.74) 

among a sample of 36 patients from the London cohort, whose one year anniversary 

questionnaire responses were compared with responses given to an extra questionnaire at their 

next follow-up appointment, approximately 2 months later. There was no missing data, as patients 

were contacted if they missed a question. The overall participation rate was 88.4%. In Kingston, 

100% of patients recruited agreed to participate in the study. In London, 82.8% of patients 



42 

 

approached agreed to participate. The reasons for declining included: lack of interest (5 

participants), time constraints (7 participants), did not want mental health information shared with 

family doctor (1 participant), and no reason given (10 participants). No additional information 

was collected on the patients who declined. 

Patient Demographics, Treatment and Disease Characteristics  

Age at the patient’s appointment was recorded along with sex, employment status, 

marital status, education level, alcohol consumption, smoking tobacco, and travel time by car to 

the cancer centre. Disease and treatment details included the tumor site, TNM stage, the treatment 

received and the extent of surgery performed.  

Psychological Functioning, Wellbeing and Quality of Life  

Eastern Cooperative Oncology Group (ECOG) performance status was recorded at the 

patients’ appointment by the study nurse. Quality of life (Qol) was measured in two ways. The 

first approach was using global Qol items which asked patients to rate their health on the day of 

their appointment, and compare with their health one year prior. The second approach used the 

University of Washington Head and Neck Cancer Quality of Life Questionnaire (UWQol). The 

UWQol consists of 9 items, with each item assessing a common treatment complication on a 

response scale with increasing severity. A single summative score is used and a lower score 

meant a lower quality of life (range: 0-100).21  

Patients’ anxiety and depression was measured using the Hospital Anxiety and 

Depression Scale (HADS), which consisted of 14 items with 4 ordinal responses of severity. 

Summative scores out of 21 were then calculated separately for depression and anxiety. A score 

of 0-7 indicated a non-case, a score of 8-10 indicated a doubtful case and a score of 11-21 

indicated a definite case of depression or anxiety.22  

Fear of recurrence was measured using a validated three item fear of recurrence scale, 

which was translated from Dutch to English for use. The item ordinal responses were summed 
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and a higher score represented a higher fear (range: 0 -100).23,24 Previous studies reported 

satisfactory reliability (Cronbach’s !=0.75),25 similar to the reliability found in this study 

(!=0.76). 

The widely used and validated Life Orientation Test-Revised (LOT-R) was used to assess 

patients’ optimism. A score from 0 to 24 was calculated by combining three items for optimism 

with the reverse of three items for pessimism.26 Moderate optimism is characterized by scores 

between 14 and 18. Less than 14 is a low optimism score and greater than 18 is a high score. 

Attitudes towards Follow-up  

This Dutch questionnaire was first used on a sample of colorectal cancer patients24 and 

has been subsequently validated in colorectal25 and breast cancer patients.23 The items have 

ordinal responses, were translated to English and modified slightly for English interpretation. 

Factor analysis was used previously to group the items into the following 4 subscales: 1) 

physician communication, 2) reassurance, 3) nervous anticipation, and 4) perceived 

disadvantages of follow-up. Summed subscale scores for communication and reassurance were 

interpreted as positive as the scores increased, while increasing subscale scores for nervous 

anticipation and perceived disadvantages were interpreted as negative (range: 0-100). The 

questionnaire items and their content can be found in Table 3-3. The previously reported 

reliability scores of the subscales using Cronbach’s alpha were 0.81, 0.66, 0.71 and 0.45, 

respectively.25 The reliability of the subscales in this study using Cronbach’s alpha were found to 

be 0.80, 0.50, 0.66 and 0.30, respectively. Due to the low reliability found for perceived 

disadvantages, these items were kept separate in subsequent analyses.  

Expected Benefits of Follow-up  

To measure the expected benefits of follow-up from the perspective of the patients, a 

validated Dutch questionnaire was modified and translated into English.23 Patients were asked 

what they thought the value or benefit was from receiving physical examinations and diagnostic 
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imaging as part of their routine follow-up and whether the early detection of recurrence would 

improve their chances of survival. The items had ordinal responses and a single summative score 

was used (!=0.51). Previously reported reliability of the questionnaire was high (!=0.79). A 

higher score represented more expected benefits from follow-up (range: 0-100). The 

questionnaire items and their content can be found in Table 3-3. 

Needs and Preferences in Routine Follow-up  

A Dutch questionnaire developed in a former study,23 was modified and translated into 

English to measure the follow-up needs of patients and their preferences for organization of 

follow-up care. The questionnaire items and their content can be found in Table 3-4. 

The items addressing needs were previously grouped according to factor analysis into the 

following two subscales: 1) general needs and 2) specific needs.  The factor of general needs 

referred to needs for general information topics such as side effects of treatments, prognosis 

details, information on healthy living and receiving blood and imaging tests. The factor of 

specific needs referred to needs for specific information topics including risk factors and heredity 

of head and neck cancer, fatigue, pain, fear, acceptance of the cancer by family and friends of the 

patient and having future appointments with psychiatrists, social workers, nutritionists, pastoral 

care workers and speech therapists. Single summative scores were calculated for each subscale 

where increasing scores meant greater needs. The previously reported reliability scores of these 

subscales using Cronbach’s alpha were 0.81 for general needs and 0.91 for specific needs. The 

reliability of the subscales in this study using Cronbach’s alpha were found to be 0.63 and 0.83, 

respectively.  

The patients’ preferences for organization of follow-up were assessed by asking who 

would be the preferred medical professional performing the appointments, and what would be the 

preferred frequency of appointments and duration of follow-up. Items addressing preferences 

were kept separate in subsequent analyses.  
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Statistical analysis 

All analyses were conducted using SAS© version 9.2 statistical analysis software (SAS 

Institute Inc., Cary, NC, USA). The study population was described using descriptive statistics for 

all variables and questionnaire items collected at one year after curative treatment. Differences by 

treatment centre were explored using chi-square tests, Fisher exact tests, t-tests, Kruskal-Wallis 

tests and Wilcoxon-Mann-Whitney tests.  

Using survey data collected at one year after completion of curative treatment, bivariate 

analyses and regression analyses were conducted to identify potential patient characteristics that 

determine follow-up needs and preferences. Similar to previous research conducted on breast 

cancer patients with the questionnaire,23,27 needs and preferences were chosen as outcome 

variables and all other patient characteristic variables were investigated as determinants. In the 

bivariate analyses, Spearman’s rank correlations were used for ordinal items, the Kruskal-Wallis 

test was used for polytomous items, and the Wilcoxon-Mann-Whitney test was used for 

dichotomous items. In the regression analyses, multivariable ordinal logistic models were 

constructed with patient characteristics that were found to be significantly correlated or associated 

with follow-up needs or preferences. Ordinal logistic regression models are extensions of logistic 

regression models used to model the effect between independent variables and ordered 

polytomous dependent variables. The proportional odds assumption requires the associations 

between independent variables and multiple levels of the dependent variable to be invariant and 

therefore able to be quantified with a single odds ratio.28 Backwards elimination with a liberal 

alpha level of 0.1 was employed in the selection of covariates and the presented estimates of 

effect included adjusted odds ratios and their 95% confidence intervals.  

The distributions of follow-up needs and preferences were compared at one year and two 

years after completion of curative treatment using the Wilcoxon-Mann-Whitney test in the subset 
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of patients (N=109), who had two-year anniversary survey data collected and available at the time 

of data analysis.  

3.4!Results 

Patient demographics, treatment, and disease characteristics, quality of life, psychological 

functioning and wellbeing measures are presented in Table 3-1. The average age at the one-year 

post-treatment follow-up appointment was 62.5 (SD=10.2) years and 83.4% of the patients were 

male. 

 Regarding differences between the patient treated at the two cancer centres, significant 

differences were only found in clinical characteristics including N Stage (p=0.03), initial 

treatment (p<0.0001) and extent of surgery (p<0.0001) (Table 3-2). That is, Kingston had larger 

proportions of patients with N0 stage tumors and surgery as initial treatment than London. The 

London cohort also contained more patients who received more extensive surgery involving 

primary, neck and flap. Primary refers to the surgical excision of the tumor from the primary site, 

neck refers to excision of lymph nodes in the neck where cancer cells may have spread and flap 

refers to the transferring of tissue from another region of the body to fill a large surgical defect 

after excision of the primary.  

Psychological Functioning, Wellbeing and Quality of Life  

For ECOG performance status, scores ranged from 0-2 with the majority of patients 

(81.2%) scored as 0, indicating that their performance was rated as equivalent to their pre-disease 

state. The median UWQol score was 86.5 and the global Qol questions demonstrated that the 

majority of patients reported their health as good or higher (83.4%) and that it had improved over 

the last year (78.8%). Significantly lower (p=0.02) UWQol scores were found in women when 

compared to men and scores were also found to be significantly different (p=0.05) between tumor 

sites. The median HADS scores were in the non-case range with 4.0 out of 21 for anxiety and 2.0 

out of 21 for depression. The percentage of patients who had HADS scores of 8 and higher was 
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17.7% for anxiety and 10.3% for depression. The attending physicians of patients with scores of 

11 or greater (considered to be definite cases22) were contacted for further psychiatric evaluations 

and for consideration of care. Regarding the fear of recurrence scale, the average score was low 

(score=33.3/100). A small portion (15.4%) of the patients reported feeling insecure about their 

health and thought their cancer would come back. Many reported that they were not sure if they 

were cured (58.9%). The median optimism score was found to be 17, with 0 as the lowest and 24 

as the highest possible scores of optimism (Table 3-1).  

Attitudes towards Follow-up  

Patients considered communication (median score=91.7/100) with physicians and 

reassurance (median score=80.2/100) from appointments to be positive. Nervous anticipation 

(median score=10.0/100) was found to be low among patients, and most did not perceive 

disadvantages (median score=16.5/100) from follow-up (Table 3-3). 

Regarding differences found in attitudes among subgroups defined by patient 

characteristics, only two were found (results not shown). The perceived disadvantages item which 

asked patients about whether their follow-up appointments reminded them of their disease when 

they would rather not think about it was found to be significantly different by age group (p=0.02) 

and by tumor site (p=0.01). 

Expected Benefits of Follow-up  

Patients have high expected benefits (median score=80.0/100) from follow-up, 

particularly from physical examinations and through early detection of recurrence (Table 3-3). 

No statistically significant differences were found regarding any of the patient 

characteristics presented in Table 3-1 or Table 3-3, such as the type of curative treatment 

received, by sex, by tumor site or by age group (results not shown) unless previously mentioned.  
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Needs and Preferences in Routine Follow-up  

Most patients reported the need to receive information on the long-term side effects of 

treatments (84.0%), and their own prognosis (95.4%) at follow-up appointments. More than half 

of the patients answered yes to the need to receive information on healthy living (66.9%) and 

undergoing tests such as bloodwork (68.6%) and imaging (66.3%). For specific needs, roughly 

half of the patients indicated a need to discuss risk factors (57.1%) and heredity (50.9%) of their 

cancer, as well as fatigue (44.0%) and pain (44.0%) at appointments. Whereas, more than half did 

not want information on self-help groups (64.0%), or to discuss fear (61.7%) and acceptance of 

their cancer by their family and friends (61.1%). Large proportions of patients did not feel there 

was a need to see a psychiatrist, nutritionist, social worker, pastoral care worker or speech 

therapist as part of their follow-up care (Table 3-4).  

Regarding patients’ preferences on the organization of follow-up care, most patients 

preferred to continue seeing their oncologist (79.4%) and preferred to not have their follow-up 

performed by their family physician (85.7%) or exclusively by the clinic nurse (90.3%). Almost 

one third of patients (26.9%) indicated they wanted to see the clinic nurse at their appointments 

along with the oncologist. Roughly half of the patients (53.7%) indicated that they wanted to be 

seen every 2-3 months during the second year of their follow-up. A wide distribution was found 

when patients reported their preferred duration of follow-up ranging from: no more appointments 

(4.6%) to 3 more years (20.6%) to 10 years or more (18.8%). When evidence was presented about 

the lack of survival benefits from finding recurrent disease earlier at a follow-up appointment 

rather than at a later appointment when symptoms were present, the majority of patients (80.0%) 

reported that they still preferred to continue the follow-up frequency that they were currently 

receiving, while the remaining 20.0% preferred less frequent follow-up appointments (Table 3-4).  
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Determinants of Needs and Preferences  

The results of the bivariate analyses are presented in Table 3-5. Higher needs were found 

to be associated with sex, employment status, worse ECOG performance status, higher anxiety 

scores, higher depression scores, lower quality of life and higher fears of recurrence (p<0.05). 

Preferences for more frequent follow-up were associated with marital status, higher anxiety 

scores, higher fears of recurrence and positive follow-up attitudes of communication and 

reassurance (p<0.05). Preferences for longer durations of follow-up were associated with younger 

age, employment status, longer travel times, higher anxiety scores, positive follow-up attitudes of 

reassurance and negative follow-up attitudes of perceived disadvantages (p<0.05). Preferences for 

seeing the oncologist as part of follow-up were associated with higher education levels and lower 

alcohol consumption. Preferences for seeing the nurse were associated with the tumor site and 

higher tumor stages (p<0.05). Modest correlation coefficients were found for all associations    

(rs= ± 0.15 to 0.31). 

For the multivariable models (Table 3-6), less general needs were associated with 

females when compared with males (OR=0.38, 95% CI 0.18-0.80). Higher general needs were 

associated with higher and worse scores for ECOG (OR=2.69 95% CI 1.27-5.71) and anxiety 

(OR=1.14 95% CI 1.04-1.24). Higher specific needs were associated with higher scores of 

anxiety (OR=1.13 95% CI 1.04-1.23) and lower Qol scores (OR=0.97, 95% CI 0.96-0.99). 

Preferences for higher follow-up appointment frequency were associated with always 

being single compared to being married (OR=7.64 95% CI 1.81-32.12), higher scores for fear of 

recurrence (OR=1.02 95% CI 1.01-1.04), higher scores of communication (OR=1.03 95% CI 

1.01-1.04) and reassurance (OR=1.04 95% CI 1.02-1.06). Patients’ preferences for longer 

duration of follow-up were associated with younger patients (OR=0.96 95% CI 0.93-0.98), higher 

scores of reassurance (OR=1.04 95% CI 1.02-1.06), and reporting a lot compared to not at all that 
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follow-up appointments remind them of their disease as a perceived disadvantages of follow-up 

(OR=5.87 95% CI 1.83-18.87).  

Lower preferences for seeing the oncologist for follow-up appointments were associated 

with having stopped heavy drinking since being diagnosis with cancer compared to never heavy 

drinkers (OR=0.37 95% CI 0.16-0.85). Patients with higher T stage tumors were found have a 

higher preference of seeing the clinic nurse as part of follow-up (OR=3.04 95% CI 1.17-7.89).  

Needs and Preferences by Follow-up Year  

The patient follow-up needs and preferences by follow-up years 1 and 2 are presented in 

Table 3-7. Patients had significantly less general (p=0.04) and specific (p=0.01) needs at the 2-

year anniversary appointment than at the 1-year anniversary appointment and had a preference for 

less frequent follow-up appointments at the 2-year anniversary appointment (p=<0.0001). 

3.5!Discussion 

This study examined the attitudes, expected benefits, quality of life, psychological 

measures, follow-up needs and preferences among head and neck cancer patients at one-year 

post-treatment. A wide range of each these characteristics was found, suggesting that not all 

patients value, expect, view and feel the same way about their follow-up care.  

While the majority of patients reported high quality of life and good psychological 

functioning, it is an important finding that some head and neck cancer patients were found to 

have a poor quality of life and high HADS scores, indicating cases of anxiety and depression. It is 

known that head and neck cancer patients face many challenges after completing treatment, and 

often psychosocial needs go unaddressed.29 This emphasizes the importance that clinicians should 

be extra vigilant when evaluating the psychological needs of their patients.  

Patients reported high expected benefits from follow-up care and imaging tests and 

demonstrated unawareness of the limited survival advantages with early detection of recurring 

cancers. Similar to other cancer sites,27 this suggests that head and neck cancer patients are 
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uninformed about the benefits of follow-up care. Communicating this information to patients may 

help realign their expectations with the realistic benefits of follow-up care. 

Among the needs, most patients want information on long-term side effects of the 

treatment they received, and information on their own prognosis, while smaller proportions of 

patients were interested in receiving information on the other topics such as cancer prevention, 

pain and nutrition. The diversity of needs found is similar to that found in other studies,30 and can 

be attributed to the heterogeneity of tumor types and treatment regimens.15 Being able to provide 

patients with what they need on an individual basis, including relevant details to their own 

medical history as well as other accurate information they find useful would be an improvement 

to the follow-up care that is currently being delivered to head and neck cancer patients. 

Identifying and documenting patients’ needs early on follow-up care using a standardized 

approach and integrating them into the program has been targeted as an area of improvement in 

follow-up care and is a main objective of using survivorship care plans.6  

Patients’ preferences on the organization of follow-up care were found to be similar to 

the care they were receiving. Most patients preferred their oncologist to perform the follow-up 

appointments, would like to see the clinic nurse, be seen every 2-6 months during the second year 

of follow-up and continue follow-up for an additional 3-5 more years. Studies on other cancer 

sites have shown that patients feel reassured by follow-up done at a hospital, by the knowledge of 

the specialty physicians and nurses, and the receipt of clinical examinations and diagnostic testing 

in that setting.31,32 When alternative follow-up programs such as with different providers of care, 

have been studied in clinical trials, patients have found it to be acceptable, and no differences in 

anxiety or quality of life were found.8 This suggests that until patients experience alternative 

follow-up programs, be it differences in provider, frequency or duration, they continue to prefer 

the ones they are currently on that are recommended by their current physicians.  
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Determinants of Needs and Preferences. 

Patient characteristics were analyzed to find out which subgroups had higher needs, and 

which characteristics predicted preferences on the organization and delivery of follow-up care.  

Needs  

Regarding the patient characteristics that predicted the amount of information needed by 

the patient in follow-up care, it was found that men reported more needs. This has been found in 

other studies and has been attributed to women being more likely to access psychosocial support 

services.33,34  

Head and neck cancer patients’ psychological needs going unaddressed in follow-up care 

has been documented in the literature.30 This study found that patients with higher anxiety, and 

ECOG performance scores and lower quality of life were looking for additional information and 

had more questions to ask. If tools become incorporated into follow-up care to assess these 

psychological measures, better multidisciplinary care could be coordinated to ensure that the 

needs of these patients are addressed and they receive the information they are looking for from 

the appropriate specialists.  

Preferences on Frequency and Duration of Follow-up Care  

It was found that marital status, higher fears of recurrence, lower quality of life and 

higher appreciation of good communication with the physicians and reassurance from follow-up 

appointments predicted patients’ preferences for more frequent follow-up. Fear of recurrence is 

associated with higher health care system use in cancer survivors35 and is one of the greatest 

concerns for head and neck cancer patients in follow-up.4,15,30,36 Patients who reported being 

always single was associated with a preference for higher frequency and this aligns with other 

research which has demonstrated that individuals who live alone have higher distress, concerns 

and unmet needs in follow-up.30 These characteristics could be used to better tailor follow-up 
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appointments and personalize care by identifying patients who would benefit from additional 

visits from patients who would be inconvenienced by additional visits.  

Younger patients preferred longer durations of follow-up care, which is comprehensible 

given that they are in earlier stages of life. Younger adult cancer patients have been recognized as 

an underserved population.33,37 Patients who reported that their follow-up appointments reminded 

them of their disease when they wanted to think about it less often, were found to prefer longer 

durations of follow-up care. This finding is counter intuitive, but may be identifying patients who 

worry more about their disease and thus are also interested in having follow-up appointments go 

on for longer.  

Preferences on Provider of Follow-up Care  

Patients who were heavy drinkers at the time of their diagnosis, but have since stopped 

were found to have lower preferences for seeing the oncologist for follow-up care than patients 

who never drank. In a recent study by Wells et al.,30 non-drinking head and neck cancer patients 

were found to have higher mean distress scores, higher mean number of concerns and higher 

mean number of issues requiring help and support in follow-up, suggesting an increased demand 

for follow-up care. It could also be hypothesized that patients who never drank are less certain 

about what may have caused their cancer, and value the expertise of their oncologist more than 

the patients who may be able to attribute their cancer to their drinking habits. This theory is called 

attribution theory and has been investigated in several cancer sites38 and verified in breast cancer 

patients.39  

Patients with higher staged tumors were more likely to prefer seeing the clinic nurse as 

part of follow-up care. The role of the oncology nurse includes coordinating care, providing 

patient education and supportive care.40 This finding indicates that head and neck cancer patients 
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with more severe cancers and involved treatment regimens may have established stronger 

relationships with the clinic nurse. 

Changes in Needs and Preferences for Follow-up Over Time 

Patients’ needs and preferences were compared between one year and two years after 

completing treatment. Consistent with recent studies,30,41 it was found that as head and neck 

cancer patients transition from follow-up year 2 to follow-up year 3, they have significantly less 

needs, and prefer to have less frequent follow-up care. It has been suggested that follow-up care 

could end after the third year because no survival advantages have been found with longer 

follow-up durations.42,43 The results of this study assert, that though needs and preferences for 

frequencies of appointments decrease, they do not subside altogether. Therefore, follow-up care 

should continue beyond 3 years for head and neck cancer patients, however may become less 

intensive.  

Strengths and Limitations 

A strength of this study is that is novel, as it is the first of its kind to evaluate head and 

neck cancer patients’ follow-up needs and preferences and how they change over time in a 

Canadian context. Additional strengths include that the data was prospectively collected at more 

than one institution, minimizing selection bias. A high response rate was achieved and the survey 

software did not allow for any missing data.  

When examining the characteristics and questionnaire responses of the patients treated at 

the two cancer centres, very few differences were found. This is attributable to the centres’ 

similar follow-up polices, and catchment areas with similar sized cities and rural populations. 

Regarding the clinical differences that did arise, including N stage and treatment differences, it is 

important to note that this is a reflection of patients who were recruited and agreed to participate. 

It is unknown if these differences are true because this sample of patients may not be 
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representative of the true case load and clinical characteristics of all head and neck cancer 

patients treated at these centres. 

There are limitations which require comment. First, when investigating patient 

characteristics that determine needs and preferences in the multivariate analyses, several 

significant associations identified in the bivariate analyses did not demonstrate significance when 

analyzed collectively. It is common for multiple psychosocial and physical issues to co-exist 

among cancer patients after completing treatment,15 and severe disease is distinguishable across 

many clinical characteristics. This suggests uncontrolled confounding in the bivariate analyses; as 

true associations were more likely to be identified when patient characteristics were accounted for 

simultaneously. Secondly, though many variables were collected and investigated in this study, it 

should be noted that comorbidities and ethnicity were not available and may have been 

unidentified sources of confounding. Thirdly, though the response rate was high, no demographic 

information or clinical details were collected on those who did not participate in the study. It is 

possible that selection bias may exist in that the patients who declined to participate suffered from 

more severe disease and may have had higher needs, and different preferences for follow-up care. 

This situation would bias and reduce the strength of the measures of effects found in this study, 

compared to what would be found if a more representative overall case load participated or if the 

cohort consisted of more advanced cases only. This is unlikely because of the high response rate 

and more than half of the patients who declined, did so due to lack of interest and time 

constraints. Lastly, the two participating cancer centres draw from many small cities and large 

rural populations. Therefore, the results may not be generalizable to cancer centres and patients 

situated in more urban environments.  

To look for changes in follow-up needs and preferences over time, only two study time 

points were available to be compared. Future research is planned to investigate changes over a 

longer period of time with longitudinal statistical techniques.  
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3.6!Conclusions 

Growing considerations are being aimed at characterizing effective follow-up care for 

cancer patients, due to the projected growth of this population with the increasing incidence of 

cancer and improvements in cure rates. This study found a diversity of needs and preferences for 

follow-up care in head and neck cancer patients. Patient characteristics such as psychosocial 

measures, attitudes towards follow-up and demographics can determine needs and preferences for 

follow-up care. Screening for anxiety and follow-up attitudes, and evaluating patients’ quality of 

life and performance status is an effective approach to identify patients with higher follow-up 

needs and preferences for additional appointments. These results should be taken into 

consideration if alternative programs are designed or changes are made to the guidelines for 

follow-up care for head and neck cancer patients to ensure that follow-up care is personalized to 

meet and address individual requirements where possible. Patients value their current follow-up 

programs and although needs and preferences for frequency of appointments decline over time, 

they do not diminish altogether. Therefore, delivering adequate education and information to 

patients is crucial to keep their views of follow-up care realistic. 
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Table 3-1. Patient Characteristics (N=175) 

Characteristic No (%)  No (%) 
Demographics    
Age (years) 
 Mean  
 SD 

 
62.5 
10.2 

Sex 
 Male 
 Female 

 
146 (83.4) 
29 (16.6) 

Age Group (years) 
 <50 
 50-59 
 60-69 
 70-79 
 ≥80 

 
23 (13.1) 
44 (25.1) 
65 (37.2) 
32 (18.3) 
11 (6.3) 

Employment Status 
 Working 
 Retired 
 Unemployed 
 Long-term disability 
 Not working 

 
65 (37.2) 
80 (45.7) 

2 (1.1) 
22 (12.6) 

6 (3.4) 
Marital Status 
 Married or equivalent 
 Separated or divorced 
 Spouse passed away 
 Always single 

 
127 (72.6) 
19 (10.9) 
20 (11.4) 

9 (5.1) 

Education Level 
 Public School 
 High School 
 Community College 
 University 

 
22 (12.6) 
74 (42.3) 
46 (26.3) 
33 (18.8) 

Smoking  
 Continues to smoke 
 Quit smoking since cancer diagnosis 
 Non-smoking at diagnosis 

 
35 (20.0) 
53 (30.3) 
87 (49.7) 

Alcohol Consumption 
 Continues to drink heavily 
 Stopped heavy drinking since cancer 

diagnosis 
 Non-heavy drinking at diagnosis 

 
10 (5.7) 

54 (30.9) 
 

111 (63.4) 
Car Travel Time to the Cancer Centre 
 <1 hour 
 1-2 hours 
 2-3 hours 
 >3 hours  

 
77 (44.0) 
77 (44.0) 
17 (9.7) 
4 (2.3) 

Ontario Regional Cancer Centre  
  
 South East (Kingston General Hospital) 
 South West (London Health Sciences 

Centre) 

 
 

64 (36.6) 
111 (63.4) 

Treatment and Disease Characteristics    
Tumor Site 
 Larynx 
 Oropharynx 
 Oral Cavity 
 Hypopharynx 
 Unknown Primary 

 
34 (19.5) 
76 (43.4) 
46 (26.3) 

9 (5.1) 
10 (5.7) 

Initial Treatment 
 Surgery 
 Radiotherapy 
 Chemo-radiotherapy 
 Surgery and post-operative Radiotherapy 

 
57 (32.6) 
35 (20.0) 
70 (40.0) 
13 (7.4) 

T Stage 
 1 
 2 
 3 
 4 
 Unknown 

 
55 (31.4) 
61 (34.9) 
28 (16.0) 
21 (12.0) 
10 (5.7) 

Extent of Surgery (Including Salvage) 
 No Surgery  
 Primary only 
 Neck only 
 Primary and Neck 
 Primary, Neck and Flap  

 
97 (55.4) 
25 (14.3) 
10 (5.7) 
17 (9.7) 

26 (14.9) 
N Stage 
 0 
 1 
 2 
 3 

 
77 (44.0) 
21 (12.0) 
72 (41.1) 

5 (2.9) 

  

Psychological Functioning, Wellbeing and Quality of Life 
HADS Anxiety  
 Median (range) 
 0-7 (non-cases) 
 8-10 (doubtful cases) 
 11-21 (definite cases) 

 
4.0 (0-18) 
144 (82.3) 
23 (13.1) 

8 (4.6) 

HADS Depression 
 Median (range) 
 0-7 (non-cases) 
 8-10 (doubtful cases) 
 11-21 (definite cases) 

 
2.0 (0-16) 
157 (89.7) 

14 (8.0) 
4 (2.3) 
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ECOG Score 
 0 
 1 
 2 

 
142 (81.2) 
30 (17.1) 

3 (1.7) 

UWQol  
 Median  
 (range) 
 

 
86.5 

(19.8-100) 

Global Quality of Life 
In general would you say your health today 

is.. 
 Excellent/Very Good 
 Good 
 Fair/Poor 

 
 
 

84 (48.0) 
62 (35.4) 
29 (16.6) 

Global Quality of Life 
Compared to one year ago, your health is.. 
 Much/Somewhat Better 
 About the Same 
 Somewhat/Much Worse 

 
 

138 (78.8) 
26 (14.9) 
11 (6.3) 

Optimism 
 Median (range) 

 
17.0 (5-24) 

  

Fear of Recurrence  
 Median (range) 

 
33.3 (0-100) 

  

Do you feel insecure about your health? 
 Yes 
 Maybe/Not sure 
 No 

 
27 (15.4) 
61 (34.9) 
87 (49.7) 

Do you think your cancer will come back? 
 Yes 
 Maybe/Not sure 
 No 

 
27 (15.4) 

105 (60.0) 
43 (24.6) 

Do you think you are completely cured? 
 Yes 
 Maybe/Not sure 
 No 

 
44 (25.1) 

103 (58.9) 
28 (16.0) 
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Table 3-2. Treatment and Disease Characteristics by Centre (N=175) 

Characteristic Kingston 
(N=64) 
No (%) 

London 
(N=111) 
No (%) P 

Tumor Site 
 Larynx 
 Oropharynx 
 Oral Cavity 
 Hypopharynx 
 Unknown Primary 

 
17 (26.6) 
26 (40.6) 
14 (21.9) 

3 (4.7) 
4 (6.2) 

 
17 (15.3) 
50 (45.1) 
32 (28.8) 

6 (5.4) 
6 (5.4) 

 
0.46 

T Stage 
 1 
 2 
 3 
 4 
 Unknown 

 
24 (37.5) 
17 (26.5) 
10 (15.6) 
9 (14.1) 
4 (6.3) 

 
31 (27.9) 
44 (39.7) 
18 (16.2) 
12 (10.8) 

6 (5.4) 

 
0.45 

N Stage 
 0 
 1 
 2 
 3 

 
37 (57.8) 
7 (11.0) 

18 (28.1) 
2 (3.1) 

 
40 (36.0) 
14 (12.6) 
54 (48.7) 

3 (2.7) 

 
0.03 

Initial Treatment 
 Surgery 
 Radiotherapy 
 Chemo-radiotherapy 
 Surgery and post-operative radiotherapy 

 
26 (40.6) 
22 (34.4) 
13 (20.3) 

3 (4.7) 

 
31 (27.9) 
13 (11.7) 
57 (51.4) 
10 (9.0) 

 
<0.0001 

Extent of Surgery (Including Salvage) 
 No surgery  
 Primary only 
 Neck only 
 Primary and neck 
 Primary, neck and flap 

 
27 (42.2) 
17 (26.6) 
10 (15.6) 

6 (9.4) 
4 (6.2) 

 
70 (63.1) 

8 (7.2) 
0 (0) 

11 (9.9) 
22 (19.8) 

 
<0.0001 
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Table 3-3. Attitudes and Expected Benefits towards Follow-up Care (N=175) 

Characteristic No (%) 
Attitudes    
Communication  
Median (range)  

 
91.7 (33.3-100) 
 

 

 Not at All/A Little A Lot/All the Time 
At the time of your follow-up appointment, to what extent do your 
appointments provide a comfortable environment to talk your 
doctor? 

11 (6.3) 164 (93.7) 

At the time of your follow-up appointment, to what extent do your 
appointments provide an opportunity to discuss things that you are 
concerned about or worry about? 

20 (11.4) 155 (88.6) 

At the time of your follow-up appointment, to what extent do the 
doctors pay attention to what you say? 10 (5.7) 165 (94.3) 

At the time of your follow-up appointment, to what extent do the 
doctors have enough time for you? 23 (13.1) 152 (86.9) 

" ! ! !

Reassurance 
Median (range)  

 
80.2 (26.8-100) 
 

 

 Not at All/A Little A Lot/All the Time 
At the time of your follow-up appointment, to what extent do your 
appointments give you a sense of security? 65 (37.1) 110 (62.9) 

After your follow-up appointment, to what extent do your 
appointments make you feel reassured? 25 (14.3) 150 (85.7) 

After your follow-up appointment, to what extent do your 
appointments meet your expectations? 17 (9.7) 158 (90.3) 

 No Maybe/Not Sure Yes 
Would you worry more about your disease if there were no 
follow-up appointments? 11 (6.3) 19 (10.9) 145 (82.8) 

Do you think the advantages of routine follow- up appointments 
outweigh the disadvantages? 18 (10.3) 9 (5.1) 148 (84.6) 

    
Nervous Anticipation 
Median (range)  

 
10.0 (0-83.4) 
 

 

 Not at All/A Little A Lot/All the Time 
Prior to your follow-up appointment, to what extent does knowing 
you have a follow-up appointment pending interfere with your 
sleep the week before or night before? 

163 (93.1) 12 (6.9) 

Prior to your follow-up appointment, to what extent does your 
follow-up appointment make you nervous before you come? 157 (89.7) 18 (10.3) 

 No Maybe/Not Sure Yes 

Do you normally dread follow-up appointments? 140 (80.0) 18 (10.3) 17 (9.7) 

Do you postpone making plans until after the follow-up 
appointment? 136 (77.7) 19 (10.9) 20 (11.4) 

Would you rather have follow-up appointments less frequently? 130 (74.3) 20 (11.4) 25 (14.3) 
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General Perceived Disadvantages 
Median (range)  

 
16.5 (0-100) 
 

 

 Not at All/A Little A Lot/All the Time 
Prior to your follow-up appointment, to what extent does the 
appointment remind you each time of your disease, when you’d 
rather think less often about it? 

132 (75.4) 43 (24.6) 

 No Maybe/Not Sure Yes 
Do you think the tests (e.g., X-rays and blood tests) at follow-up 
are bothersome? 152 (86.9) 20 (11.4) 3 (1.7) 

Expected Benefits 
Median (range)  

 
80.0 (40-100) 
 

 

 No Maybe/Not Sure Yes 
Do you think that the physical examination in your follow-up 
appointment would detect the recurrence in your mouth, throat or 
neck? 

5 (2.8) 53 (30.3) 117 (66.9) 

Do you think that a CT scan would detect a recurrence in your 
mouth, throat or neck? 3 (1.7) 73 (41.7) 99 (56.6) 

Do you think that a chest x-ray would detect it if your cancer had 
spread to your lungs? 3 (1.7) 79 (45.1) 93 (53.2) 

Do you think that an early detection of the recurrence in your 
mouth, throat or neck would improve your chance of cure? 1 (0.6) 17 (9.7) 157 (89.7) 

Do you think that an early detection of recurrence in your lungs 
would improve your chance of cure? 6 (3.4) 38 (21.7) 131 (74.9) 
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Table 3-4. Needs and Preferences for Follow-up Care (N=175) 

Characteristic No (%) 
Needs    
General Needs 
Median (range)  4.0 (0-5)  

 No Yes 
What do you or would you prefer at your 
routine follow-up appointments?    

Information on long term side effects of 
treatments 28 (16.0) 147 (84.0) 

Information on your own prognosis      8 (4.6) 167 (95.4) 
Information on healthy living 58 (33.1) 117 (66.9) 
Routine blood tests       55 (31.4) 120 (68.6) 
Chest x-ray or CT scan 59 (33.7) 116 (66.3) 

Specific Needs 
Median (range)  3.0 (0-11)  

 No Yes 
What do you or would you prefer at your 
routine follow-up appointments?    

 Information on self-help groups 112 (64.0) 63 (36.0) 

Would you like to talk about …   
The causes and prevention of mouth and 
throat cancer? 75 (42.9) 100 (57.1) 

Fatigue? 98 (56.0) 77 (44.0) 
Pain? 98 (56.0) 77 (44.0) 
Fear? 108 (61.7) 67 (38.3) 
Genetics and heredity of mouth and 
throat cancer? 86 (49.1) 89 (50.9) 

Acceptance of your cancer by family 
and friends? 107 (61.1) 68 (38.9) 

 No Maybe/Not Sure Yes 
At the time of your next appointment, would 
you like to see a …    

Psychologist or psychiatrist? 150 (85.7) 16 (9.2) 9 (5.1) 
Nutritionist? 128 (73.1) 28 (16.0) 19 (10.9) 
Social worker? 153 (87.4) 19 (10.9) 3 (1.7) 
Pastoral care worker? 165 (94.3) 9 (5.1) 1 (0.6) 
Speech therapist? 129 (73.7) 26 (14.9) 20 (11.4) 

Preferences for Organization of Services    
 No Maybe/Not Sure Yes 
Would you prefer to have your family 
doctor do the follow-up appointments? 150 (85.7) 18 (10.3) 7 (4.0) 

At the time of your next appointment, would 
you like to see the clinic nurse? 66 (37.7) 62 (35.4) 47 (26.9) 

At the time of your next appointment, would 
you like to see the clinic nurse instead of 
your oncologist? 

158 (90.3) 15 (8.6) 2 (1.1) 

At the time of your next appointment, would 
you like to see your oncologist? 17 (9.7) 19 (10.9) 139 (79.4) 
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 Never again In 1 year Every 6 
months 

Every 3 
months 

Every 2 
months 

Every 
month 

How frequently over the next year would 
you like to be seen? 1 (0.6) 11 (6.2) 68 

(38.9) 
84 

(48.0) 10 (5.7) 1 (0.6) 

  Not at all 1 more 
year 

2 more 
years 

3 more 
years 

5 more 
years 

10 years 
or more 

How many years would you like to come to 
the Cancer Centre for the routine follow-up 
of your cancer? 

 8 (4.6) 18 
(10.3) 

24 
(13.7) 

36 
(20.6) 

56 
(32.0) 

33 
(18.8) 

 No follow-up 
appointments 

Appointments only if I 
have questions or 

concerns 

Less 
frequent 

appointmen
ts 

Continue this 
follow-up 
program 

If there was clear evidence that an earlier 
diagnosis of a recurrence found at routine 
follow up appointment such as this one did 
not improve survival compared to a delayed 
diagnosis at a later appt. or when you had 
symptoms, what follow-up would you 
prefer? 

2 (1.2) 10 (5.7) 23 (13.1) 140 (80.0) 
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Table 3-5. Bivariate Analyses and Correlations between Patient Characteristics and 

Patients’ Needs and Preferences for Follow-up Care [N=175] rs (p-value) 

Characteristics General 
needs 

Specific 
needs 

Preference 
for  
frequency of 
follow-up 
appointments 

Preference 
for  
duration of 
follow-up 
appointments 

Preference for 
seeing the 
oncologist as 
part of next 
follow-up 
appointment 

Preference for 
seeing clinic 
nurse as part 
of next 
follow-up 
appointment 

 
Demographics 

      

Age 0.06 
(0.45) 

-0.02 
(0.79) 

-0.13 
(0.09) 

-0.21 
(0.01) 

-0.04 
(0.62) 

-0.09 
(0.23) 

Sex* 
 

(0.02) (0.88) (0.48) (0.31) (0.68) (0.84) 

Marital Status** 
 

(0.76) (0.24) (<.01) (0.07) (0.08) (0.19) 

Employment Status** 
 

(0.04) (0.14) (0.15) (0.02) (0.49) (0.09) 

Education Level -0.11 
(0.16) 

-0.14 
(0.07) 

0.12 
(0.12) 

0.03 
(0.67) 

0.19 
(0.01) 

0.13 
(0.08) 

Smoking -0.04 
(0.56) 

-0.06 
(0.44) 

-0.04 
(0.58) 

-0.05 
(0.50) 

-0.11 
(0.15) 

-0.14 
(0.07) 

Alcohol  
Consumption 

-0.11 
(0.16) 

-0.09 
(0.26) 

-0.02 
(0.78) 

-0.07 
(0.33) 

-0.18 
(0.01) 

-0.08 
(0.30) 

Car Travel Time 0.03 
(0.72) 

0.04 
(0.60) 

0.05 
(0.51) 

0.17 
(0.03) 

0.00 
(0.97) 

-0.10 
(0.18) 

Treatment and Disease 
Characteristics 

      

Regional Cancer Centre* 
 

(0.24) (0.45) (0.57) (0.67) (0.94) (0.05) 

Tumor Site** 
 

(0.12) (0.13) (0.96) (0.06) (0.19) (0.02) 

T Stage 
(unknown excluded) 

0.15 
(0.05) 

0.07 
(0.35) 

-0.07 
(0.35) 

-0.03 
(0.71) 

0.02 
(0.84) 

0.20 
(0.01) 

N Stage 0.15 
(0.05) 

0.03 
(0.69) 

-0.02 
(0.78) 

0.13 
(0.09) 

0.05 
(0.54) 

0.24 
(<.01) 

Initial Treatment** 
 

(0.23) (0.53) (0.95) (0.33) (0.07) (0.05) 

Extent of Surgery** 
 

(0.40) (0.65) (0.25) (0.15) (0.10) (0.06) 

Psychological 
Functioning, Wellbeing 
and Quality of Life 

      

ECOG 0.22 
(<.01) 

0.19 
(0.01) 

0.10 
(0.20) 

0.10 
(0.20) 

0.06 
(0.41) 

0.13 
(0.10) 

HADS – Anxiety 0.22 
(<.01) 

0.31 
(<.0001) 

0.21 
(0.01) 

0.22 
(<.01) 

-0.08 
(0.31) 

0.04 
(0.60) 

HADS – Depression 0.20 
(0.01) 

0.21 
(0.01) 

0.14 
(0.07) 

0.01 
(0.93) 

-0.12 
(0.10) 

0.03 
(0.72) 

Optimism -0.12 
(0.11) 

-0.12 
(0.10) 

-0.11 
(0.15) 

0.03 
(0.65) 

0.13 
(0.08) 

0.06 
(0.45) 
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UWQol -0.19 
(0.01) 

-0.28 
(<.001) 

-0.08 
(0.29) 

-0.05 
(0.54) 

0.02 
(0.81) 

-0.08 
(0.30) 

Global Qol – Health 
Today 

0.02 
(0.79) 

-0.13 
(0.08) 

-0.10 
(0.20) 

0.05 
(0.55) 

0.14 
(0.07) 

0.13 
(0.08) 

Global Qol - Health 
compared to one year ago 

0.03 
(0.71) 

-0.06 
(0.45) 

-0.13 
(0.10) 

0.03 
(0.69) 

0.04 
(0.62) 

0.02 
(0.76) 

Fear of Recurrence 0.09 
(0.24) 

0.16 
(0.03) 

0.23 
(<.01) 

0.14 
(0.07) 

0.02 
(0.81) 

0.01 
(0.93) 

 
Follow-up Attitudes 

      

Communication -0.06 
(0.41) 

-0.08 
(0.30) 

0.20 
(0.01) 

0.17 
(0.03) 

0.12 
(0.11) 

0.04 
(0.64) 

Reassurance 0.02 
(0.77) 

-0.09 
(0.27) 

0.29 
(<.001) 

0.23 
(<.01) 

0.06 
(0.40) 

0.00 
(0.6) 

Nervous Anticipation 0.06 
(0.45) 

0.12 
(0.10) 

-0.1 
(0.17) 

-0.10 
(0.18) 

-0.13 
(0.09) 

0.00 
(0.97) 

Perceived Disadvantages 
– Reminder of Disease 

0.11 
(0.16) 

0.14 
(0.06) 

0.12 
(0.12) 

0.18 
(0.02) 

-0.07 
(0.34) 

0.01 
(0.89) 

Perceived Disadvantages 
– Tests are Bothersome 

-0.07 
(0.35) 

0.03 
(0.72) 

-0.09 
(0.24) 

-0.09 
(0.26) 

-0.05 
(0.47) 

-0.02 
(0.81) 

Expected Benefits 0.12 
(0.11) 

-0.04 
(0.59) 

0.06 
(0.46) 

0.15 
(0.05) 

-0.02 
(0.84) 

0.00 
(0.96) 

*p-value from Wilcoxon-Mann Whitney test  
** p-value from Kruskal-Wallis test 

 



71 

 

Table 3-6. Multivariate Analyses between Patient Characteristics and Patients’ Needs and 

Preferences for Follow-up Care [N=175] OR (95% CI) 

Characteristics General needs Specific needs 
 

Preference for  
frequency of 
follow-up 
appointments 

Preference for 
duration of 
follow-up 
appointments 

Preference for 
seeing the 
oncologist as 
part of next 
follow-up 
appointment 

Preference for 
seeing clinic 
nurse as part of 
next follow-up 
appointment 

Demographics ! ! ! ! ! !

Age 
 

NI NI NI 0.96 (0.93-0.98) NI NI 

Sex  
0 = male 
1 = female 

 
Ref 

0.38 (0.18-0.80) 

NI NI NI NI NI 

Marital Status 
0 = married 
1 = divorced 
2 = spouse passed away 
3 = always single 

NI NI  
Ref 

0.42 (0.16-1.09) 
0.48 (0.18-1.25) 

7.64 (1.81-32.12) 

NI NI NI 

Employment Status 
0 = working 1 = retired 
2 = unemployed 3 = long-term 
disability 
4 = not working 

NS NI NI NS NI NI 

Education Level 
0 = public school     1 = high school 
2 = community college   3 = university 

NI NI NI NI 
 

NS NI 

Alcohol Consumption 
0 = non-heavy drinking at diagnosis 
1 = stopped heavy drinking at diagnosis 
2 = continues to drink heavily 

NI NI NI NI 
 

 
Ref 

0.37 (0.16-0.85) 
1.27 (0.26-6.13) 

NI 

Car Travel Time 
0 = <1 hour 1 = 1-2 hours 
2 = 2-3 hours 3 = >3 hours 

NI NI NI NS NI NI 

Treatment and Disease Characteristics! ! ! ! ! ! !

Regional Cancer Centre 
0 = Kingston 1 = London 

NI NI NI NI NI NS 

Tumor Site 
0 = larynx  1 = oropharynx 
2 = oral cavity 3 = hypopharynx 
4 = unknown primary 

NI NI NI NI NI NS 

T Stage 
0 = T1  1 = T2 
2 = T3  3 = T4 
(unknown excluded) 

NS NI NI NI NI Ref 
1.35(0.69-2.66) 
2.66(1.13-6.26) 
3.04(1.17-7.89) 

N Stage 
 

NS NI NI NI NI NS 

Initial Treatment 
0 = surgery 1 = radiotherapy 
2 = chemo-radiotherapy 
3 = surgery and post-operative 
radiotherapy 

NI NI NI NI NI NS 

Psychological Functioning, Wellbeing 
and Quality of Life!

! ! ! ! ! !

ECOG 2.69 (1.27-5.71) NS NI 
 

NI NI NI 

HADS – Anxiety 
 

1.14 (1.04-1.24) 1.13 (1.04-1.23) 1.09 (0.99-1.21) NS NI NI 

HADS-Depression 
 

NS NS NI NI NI NI 

UWQol 
 

NS 0.97 (0.96-0.99) NI NI NI NI 

Fear of Recurrence 
 

NI NS 1.02 (1.01-1.04) NI NI NI 
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Follow-up Attitudes! ! ! ! ! ! !

Communication 
 

NI NI 1.03 (1.01-1.04) NS NI NI 

Reassurance 
 

NI NI 1.04 (1.02-1.06) 1.04 (1.02-1.06) NI NI 

Perceived Disadvantages – Reminder of 
Disease 
0 = not at all 
1 = a little 
2 = a lot 
3 = all the time 

NI NI NI  
 

Ref 
1.30 (0.54-3.13) 

5.87 (1.83-18.87) 
1.18 (0.61-2.30) 

NI NI 

Expected Benefits NI NI NI NS NI NI 
NI = not included in model due to non-significance in bivariate analyses 
NS= removed from model, not significant in covariate selection process 
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Table 3-7. Follow-up Needs and Preferences by Years after Completion of Treatment 

(N=109) 

 Year 1 
Median 

Score/Response (range) 

Year 2  
Median 

Score/Response (range) 

p-value 

General needs 4 needs 
(0-5) 

4 needs 
(0-5) 0.04 

Specific needs 3 needs 
(0-11) 

2 needs 
(0-11) 0.01 

Preference for frequency of 
follow-up appointments 

Every 3 months 
(In 1 year-every 2 

months) 

Every 6 months 
(Never again-every 2 

months) 
<.0001 

Preference for duration of 
follow-up appointments  

3 more years 
(No more-10 years or 

more) 

3 more years 
(No more-10 years or 

more) 
0.93 

Preference for seeing the 
oncologist as part of next 
follow-up appointment 

Yes 
(No-Yes) 

Yes 
(No-Yes) 1.00 

Preference for seeing clinic 
nurse as part of next 
follow-up appointment  

Maybe 
(No-Yes) 

Maybe 
(No-Yes) 0.99 
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Chapter 4 

Routine follow-up care after curative treatment of head and neck 

cancer: A population-based study in Ontario, Canada 

4.1!Abstract 

Background: The aims of routine follow-up care after curative cancer treatment include cancer 

surveillance and the treatment of related morbidity and other health needs in survivorship. 

Patients highly regard the aim of surveillance. Consensus-based guidelines for follow-up care for 

head and neck cancer patients have been proposed by many organizations however, there is no 

evidence that survival is related to the intensity of follow-up. Current practices of routine follow-

up care in Ontario are unknown. The objectives of this study were to describe follow-up care by 

physician visits and imaging tests and to identify factors associated with the delivered follow-up 

care. 

Methods: Head and neck cancer patients diagnosed between 2007 and 2012 with primary 

squamous cell carcinoma were identified in the Ontario Cancer Registry. Data linkages across 

administrative health databases were used to create the study cohort and variables. The five-year 

follow-up period began on the last date of curative treatment. Patients were censored earlier if 

there was evidence of subsequent treatment. Visits and tests were analyzed by follow-up year, 

tumor site, treatment modality and physician specialty. Modified Poisson regression was used to 

assess factors associated with follow-up care. 

Results: A total of 3975 patients on routine follow-up were included. Mean number of visits per 

year decreased over the follow-up period (7.8-1.9, p<0.0001). The proportion of patients 

receiving numbers of visits that aligned with the most recently published guidelines varied from 

80.3% in year 1, to 47.7% in year 3 and to 65.1% in year 5. The proportion of patients receiving 

no oncology visits increased over the study period (0.6%-21.0%, p<0.001). Mean number of tests 
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in follow-up year 1 was 2.6 for endoscopic exams, 2.0 for head and neck imaging and 1.5 for 

chest imaging. The proportion of patients with at least 1 of each test were greater than 50% in the 

first year and declined thereafter (p<0.0001). Factors associated with follow-up visits and 

imaging tests included female sex, tumor site, treatment, comorbidities, higher income, treatment 

LHINs, number of physician specialties and follow-up year (p<0.05). 

Conclusion: Follow-up care is being provided to head and neck cancer patients in Ontario with 

marked variation and without substantial relationship to guidelines. A practical alternative to the 

development of guidelines for a “one size fits all” patients approach, may be to maximize patient 

benefit using an individualized approach based on patient risk of recurrence, risk of complications 

and patient preference. 

4.2!Introduction 

The population of cancer survivors in Canada is growing due to improvements in survival 

rates, progresses in medical therapies and an increasing incidence of cancer due to an aging 

population.1 Providing optimal follow-up care to cancer survivors has subsequently become a 

prominent and critical area of research. Much of the body of literature on follow-up care has 

previously focused on the high-incidence cancers such as breast cancer, prostate cancer and 

colorectal cancer. There is a paucity of evidence on what characterizes effective follow-up care 

that maximizes benefits for patients with less common cancers such as head and neck cancer.2  

Research on head and neck cancer follow-up strategies has not shown an advantage in 

overall survival with cancer surveillance for timely detection of recurrence,2–7 and no randomized 

clinical trials have compared a follow-up strategy to no follow-up.8 Limited literature exists on 

how follow-up care can most effectively treat morbidity and address other remaining health needs 

in head and neck cancer patients.9,10 Consequently, guidelines for follow-up care are based on 

consensus only. 
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The National Comprehensive Cancer Network (NCCN) 2015 guidelines,11 the American 

Society for Head and Neck Surgery (ASHNS) 1996 guidelines,12 the Associazione Italiana 

Radioterapia Oncologica (AIRO) 2012 guidelines,13 and the British Association of Head and 

Neck Oncologists (BAHNO) 2001 guidelines14 recommend similar follow-up appointment 

schedules within the ranges of 4 to 12 appointments in the first year of follow-up care, 2 to 6 

appointments in the second year of follow-up and 1 to 3 appointments in follow-up years three to 

five. There are only two Canadian-specific provincial follow-up guidelines published to date. The 

British Columbia (BC) Cancer Agency 2003 guidelines15 recommend follow-up visits with 

patients monthly until the treated area has healed, followed by bimonthly appointments until the 

end of the second year of follow-up and quarterly in the third year of follow-up, resulting in 6-12 

appointments per year in the first two years of follow-up and 4 appointments in the third year of 

follow-up. The Cancer Care Ontario (CCO) 2009 guidelines16 recommend 4 appointments in the 

first year, 3 appointments in the second and 2 appointments in the third year. The CCO guidelines 

are based on consensus and make reference to the Scottish Intercollegiate Guidelines Network 

(SIGN) 2006 guidelines,17 which do not recommend any specific number of follow-up 

appointments and are based on expert opinion solely. In a 2010 survey of senior head and neck 

surgeons at multidisciplinary cancer centres in Canada, the reported range of number of 

appointments was similar to the guidelines published by the NCCN, and often more intensive 

than the CCO and BC guidelines recommend 18 indicating that Canadian follow-up practices may 

not resemble Canadian-specific guidelines.  

Surgeons in Canada have reported that post-treatment baseline imaging of the head and 

neck is performed on the basis of a number of factors including the physician, specialty, patient 

morphology, treatment and tumor site and that no institution policies existed.18 The guideline 

recommendations vary. The CCO16 and BAHNO14 guidelines recommend that imaging should be 

symptom-directed and not part of routine screening and do not mention post-treatment imaging. 
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The BC guidelines15 suggest that patients with nodal disease prior to treatment should have a CT 

scan six weeks after completion of treatment with no mention of routine screening. The NCCN 

2015 guidelines,11 which are also endorsed by the American Head and Neck Society (formerly 

ASHNS) recommend post-treatment baseline imaging for T3/T4 or N2/N3 disease of specific 

sites and recommend against routine imaging in asymptomatic patients, with the exception of 

patients with a history of smoking or areas inaccessible for a physical examination. The SIGN 

guidelines recommend against post-treatment imaging of the primary site within 3 months 

because of false positives due to inflammation, infection and osteoradionecrosis after treatment,17 

while the AIRO guidelines recommend imaging every 6 months for the first two years of follow-

up, and then based on symptoms with some modifications based on primary site of disease.13 

Regarding chest imaging for second primaries developing in the lungs, Canadian head and neck 

surgeons reported that yearly chest imaging ought to be performed.18 The consensus guidelines 

vary from recommending for yearly chest imaging14 to imaging of specific groups of high risk 

patients such as patients with a history of smoking, or with laryngeal carcinoma11 to 

recommending against yearly chest imaging,17 to no mention of chest imaging in the guidelines at 

all.15,16 

 Without evidence to support an optimal follow-up schedule, the most effective timing of 

check-up appointments or physician visits and imaging tests has not been established. As a result, 

wide spread variation in practices has been reported by Canadian physicians18 and Canadian 

guidelines have not informed practice to improve patient outcomes or aid in the allocation of 

health care resources. With no clinical standard, follow-up appointments schedules and imaging 

may be based on anecdotal evidence and longstanding institution polices.18 Worse, patients may 

be receiving insufficient or excessive follow-up care at a substantial cost to the patients and the 

health care system in Canada.  
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The advantage of using population-based studies to investigate current practices is that 

this design allows for an accurate depiction of the real-world delivered health care and large 

sample sizes.19 Population-based studies have been performed using Surveillance, Epidemiology 

and End Results data in the United States to study mortality20 and survival21 in head and neck 

cancer patients and using administrative data to investigate follow-up care for other cancer sites 

in Canada.22–25 In 2015, a comprehensive report was published by Eskander et al. on surgical 

practices and related health services for head and neck cancer patients in Ontario from 2003 to 

2010.26 It examined and found variations based on geographical regions for visits and imaging 

tests performed over a 12 month period before and after a surgery or diagnosis for patients with 

cancers of the oral cavity, larynx, hypopharynx and salivary glands. However, Canadian follow-

up practices for head and neck cancer beyond one year after treatment and how the practices 

compare to guidelines have not been studied using a population-based approach. 

The objectives of this study were to describe the follow-up care delivered to head and 

neck cancer patients in Ontario, Canada and compare current practices to the recommended 

guidelines. Follow-up care was described by oncology visits and imaging tests performed during 

five years of follow-up. Patient, disease and health system factors associated with the delivered 

follow-up care were assessed. The findings of this study will establish a baseline of current 

practices of follow-up care for head and neck cancer patients in Canada and will inform future 

revisions to follow-up care and recommended guidelines. 

4.3!Methods 

A population-based, retrospective cohort study was carried out at the Institute for Clinical 

Evaluative Sciences Satellite Site at Queen’s University (ICES Queen’s) in Kingston, Ontario. 

Disease registries such as the Ontario Cancer Registry (OCR) and administrative health databases 

such as the Ontario Health Insurance (OHIP) Claims Database and the Canadian Institute for 

Health Information (CIHI) Discharge Abstract Database are housed at ICES and were linked 
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using unique encoded identifiers. Ethical approval (File Number: 6014821) was obtained from 

the Health Sciences and Affiliated Teaching Hospitals Research Ethics Board at Queen’s 

University and the institutional review board at Sunnybrook Health Sciences Centre, Toronto, 

Canada. 

4.3.1!Study Cohort 

The study cohort of interest was head and neck cancer patients treated for cure who were 

well, on routine follow-up, and ultimately may require less intensive follow-up care. This 

represents approximately 70% of the post-treatment head and neck cancer population,27 and 

corresponds to a large proportion of patients being seen for appointments each week at the cancer 

centres in Ontario.  

The OCR was used to identify all incident cases of squamous cell carcinoma of the head 

and neck between the ages of 35 to 75 using ICD-0-3 histology codes from January 1, 2007 

through December 31, 2012 who had completed curative treatment. The included head and neck 

sites were oral cavity, oropharynx, nasopharynx, hypopharynx, larynx and other or unspecified 

overlapping lesions of the included sites. Patients were excluded if they had a prior diagnosis of a 

primary cancer (identified in OCR) or previously received cancer treatment (identified in OHIP, 

OCR, CIHI and Cancer Activity Level Reporting [ALR] from Cancer Care Ontario). Patients 

who received palliative treatment based on the following three definitions were also excluded: 1) 

treatment of any kind that initiated later than 4 months after the date of diagnosis, 2) a cumulative 

total radiation dose of less than 20 fractions or 5000 cGy, and 3) chemotherapy given in the 

absence of other treatment modalities. Patients who had more than two salvage surgeries 

performed were excluded, as their persistent residual disease was considered to be severe and 

would influence follow-up. Patients with missing or incomplete treatment regimens recorded 

could not be distinguished from patients who received palliative treatment and were therefore 

excluded. Additional exclusions included death and OHIP ineligibility before end of treatment. 



80 

 

Patients were censored within each year of follow-up if they passed away (obtained 

through vital statistics available in the death registrar until Dec 31 2012 and OCR until June 31 

2015), experienced a recurrence (defined by receipt of additional treatment), developed a second 

primary (report of new ICD-0-3 code in OCR), became OHIP ineligible or if the study end of 

December 31, 2015 arrived before they completed that follow-up year. In case any additional 

visits or imaging tests were connected with a recurrence or a second primary, these patients were 

censored 90 days in advance.  

To allow for differentiation between residual disease and a recurrence, end of treatment 

was defined as 120 days or more passing with no subsequent treatment. The date of the last 

surgery, radiation treatment or chemotherapy dose was used as the end of treatment date. The 

follow-up period was defined as beginning on the end of treatment date and continued for 5 years 

unless censored earlier. Each follow-up year was a 365-day period. 

4.3.2!Data Sources and Measures 

Physician visits were defined as out-patient appointments with surgical, radiation and 

medical oncologists based on billed fee codes in the OHIP database (available until December 31 

2015). Though health concerns associated with the head and neck are not largely managed in the 

primary care setting, out-patient appointments with primary care physicians were examined as 

part of follow-up care.16 Physician type was based on the specialty indicated by the specific OHIP 

fee codes. Medical oncologists were considered to be any physician who billed for chemotherapy 

more than once. Surgical oncologists included otolaryngologists and general surgeons. Multiple 

fee codes billed by the same physician on the same day were considered as one visit. Head and 

neck cancer patients are commonly seen in multi-disciplinary clinics in which visits are 

performed with both radiation oncologists and surgical oncologists present. Multiple fee codes 

billed by different specialty physicians on the same day were counted separately to more 

accurately capture how often a patient was seen by each specialist and maintain the same 
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denominator of visits for all analyses and comparisons. Given that the recommended guidelines 

do not specify and it may be of clinical interest to count multiple visits by different specialists on 

the same day as one visit, rather than each separate fee code billed as one visit each, a 

supplementary table was provided to demonstrate any differences in the two counting methods 

(Supplementary Table A). The number of follow-up visits was classified into less than 

recommended, recommended and greater than recommended based on the most recent guidelines 

published by the NCCN11 and reported practices by Canadian head and neck surgeons,18 to 

incorporate the Canadian context which may differ from guidelines developed elsewhere. CCO 

guidelines were not used because the reported Canadian practices were more comparable with 

NCCN guidelines and more intensive than CCO guidelines. NCCN guidelines yield 1.5 visits in 

years 3 to 5 and were therefore rounded to whole numbers of visits for analyses. Recommended 

visits were defined as: 4-12 visits in year one, 2-6 visits in year two, 2-3 visits in years three and 

four and 1-3 visits in year five. 

Endoscopies (rigid and flexible) and imaging tests were based on billed OHIP fee codes 

and each fee code billed was counted as a single test. The head and neck imaging tests included 

were x-rays of the facial bones, nose, mandible, sinuses, mastoids and neck, CT of the head and 

neck, MRI of the head and neck, and neck ultrasound. Chest imaging tests included were x-rays 

of the chest, CT, and MRI.  

Curative treatment for head and neck cancer is determined by several factors such as 

stage of disease, location of disease, possible side effects, patients’ preferences and overall health. 

The treatment options include surgical resection, radiotherapy, chemoradiotherapy and 

combinations of these modalities in different sequences. Treatment was classified into five groups 

based on initial treatment: 1) surgery alone, 2) radiotherapy alone, 3) chemoradiotherapy alone, 4) 

surgery followed by radiotherapy or chemoradiotherapy and 5) other, to allow for homogenous 

and large enough patient groups to assess how treatment is related to the delivered follow-up care. 
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Treatment groups included patients who went on to have salvage surgery for residual disease after 

their initial treatment.  

Stage data in the OCR was incomplete and in an early collection phase. It was only 

included in the descriptive table and may not be representative. Treatment was based on details 

recorded in OCR and ALR and billed procedure codes in the OHIP and CIHI databases. The 

number of comorbidities was obtained using the method developed by Elixhauser et al.28 This 

index includes 31 disease categories and creates a single comorbidity score for each patient based 

on an algorithm that utilizes the ICD diagnosis codes that are associated with CIHI records for 

emergency visits, and hospital discharges. The modification to this index by Quan et al., to use 

both ICD9 and ICD10 diagnosis codes,29 and the exclusion of ICD diagnosis codes related to 

malignancies of the head and neck were employed for this study.  

Patient age and sex was determined from the Registered Persons Data Base (RPDB). 

Based on postal code derived from census 2006 data, neighborhood income divided into quintiles 

(lowest income in first quintile) as an indicator for socioeconomic status and residence rural 

status (community populations with less than 10 000 were considered rural) was determined.  

The Province of Ontario is divided into fourteen regions, called Local Health Integration 

Networks (LHINs), which are used to plan and fund health services. The LHIN of where patients 

received treatment was used to study geographical variations in follow-up care and institutional 

policies. Eight cancer centres in Ontario have been designated as head and neck cancer centres.26 

These centres offer the recommended health services outlined in the CCO guidelines for 

management of head and neck cancer16 and meet case-volume requirements to maximize patient 

outcomes.30,31 These eight centres are found in a total of six LHINs. Additional LHINs were 

included due to a small number of patients who received radiation therapy or surgery outside of 

the designated treatment centres and the corresponding six LHINs.  
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4.3.3!Statistical Analysis 

All analyses were conducted using SAS© version 9.3 (SAS Institute, Cary, NC). 

Descriptive statistics were used to describe the number of oncology visits and imaging tests using 

frequencies and counts.  

Poisson regression was used to compare counts of physicians visits and imaging tests and 

logistic regression was used to compare proportions of imaging tests across subgroups. Modified 

Poisson regression for binary outcomes was used to identify patient, disease and health system 

factors associated with below and above recommended follow-up care. Follow-up visits were 

compared with the reported follow-up schedules by Canadian head and neck surgeons,18 which 

align closely with the 2015 NCCN recommended guidelines11 and other guidelines mentioned 

previously. Imaging tests were investigated with a dichotomous outcome of having at least one 

imaging test performed compared to none. These references of care were used because they 

reflect recent follow-up strategies reported in a Canadian context. Generalized estimating 

equations accounted for the correlations within subjects in all regression models, and an 

unstructured correlation structure was selected to control for possible time effects in the five years 

of follow-up data. Correlation in the data by the LHINs was small and below an acceptable cut-

off (ICC<0.1)32, justifying a non-hierarchical modelling approach. Adjusted relative risks and 

95% confidence intervals were obtained. All statistical tests were two-sided and p-values of less 

than 0.05 were considered to be statistically significant.  

4.4!Results 

A total of 5951 patients were identified as completing curative treatment for squamous 

cell carcinoma of the head and neck and 97% had complete data available for three years of 

follow-up (Figure 4-1). By the end of follow-up year 3, 1298/5951 (21.8%) patients had passed 

away, 1602/5851 (26.9%) patients had been treated for a recurrence and 492/5951 (8.3%) patients 

were diagnosed with a new primary cancer (Table 4-1). The number of patients who had passed 
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away, had been treated for a recurrence or both was 2603/5951 (43.7%) in the first three years of 

follow-up. Five years of follow-up data were available for 80% of the identified patients. A final 

study population of 3975 patients remained at the end of follow-up year one after censoring 

criteria had been applied.  

Patient, disease and health system-related factors are presented in Table 4-1. The average 

age at diagnosis was 59.2 (SD=8.9) years and 75.1% of the patients were male. Patients with 

tumors of the oral cavity comprised of 44.1% of the study cohort and 29% were treated with 

concurrent radiation therapy and chemotherapy.    

Physician visits 

The mean number of visits to oncologists was within recommended guidelines for each 

year of follow-up ranging from 7.8 visits in follow-up year one to 1.9 visits in follow-up year 

five. The mean number of visits to primary care providers was 6.0 in the first follow-up year 

decreasing to 4.4 visits in the fifth follow-up year (Table 4-2). The proportion of patients having 

at least 1 visit to an oncologist declined from 99.4% in follow-up year 1 to 79.0% in follow-up 

year 5 (p<0.0001). Follow-up care was provided by surgical and radiation oncologists more often 

than medical oncologists whose means of follow-up visits were less than 1 in each year of follow-

up for the entire cohort. Similar results were found when the alternative method for counting 

physician visits on the same day was employed, except for follow-up year one, where the average 

number of visits was found to be 6.8 visits per year rather than 7.9 per year when each fee code 

was counted separately (Supplementary Table A). There was no substantial difference in the 

proportion of patients classified as receiving less than recommended, recommended and greater 

than recommended number of visits between the counting methods.  

Endoscopic examinations 

At least 1 endoscopy was performed in 73.96% of patients in follow-up year 1 with a 

mean of 2.62 endoscopies and these number declined with each follow-up year to a mean of 0.82 
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endoscopies in follow-up year 5 (p<0.0001) and a proportion of 51.55% receiving at least one 

(Table 4-3). 

Imaging tests 

Imaging tests are presented in Table 4-3. Imaging of the head and neck was primarily 

performed using CT or MRI, with a mean of 2.03 imaging tests in follow-up year 1 down to 0.39 

imaging tests in follow-up year 5 (p<0.0001). The proportion of patients having at least 1 head 

and neck imaging test being performed demonstrated a downward trend from 63.67% in follow-

up year 1, to 18.59% in follow-up year 5. Imaging of the chest was predominately performed 

using x-rays, followed by CT. The mean number of chest images performed in follow-up year 1 

was 1.45 with 56.08% of patients receiving at least 1 chest image. Imaging of the chest declined 

through the follow-up period (p<0.0001). 

Visits and tests by site and treatment group 

Follow-up physician visits and imaging tests were examined by tumor site and treatment 

group (Table 4-4). Patients with cancers of the nasopharynx had the most intensive follow-up, 

characterized by the greatest mean number of visits and the highest proportion of at least 1 head 

and neck imaging test being performed in each year of follow-up. In follow-up year 1, this 

included a mean of 9.7 visits, and 94.6% of patients receiving at least 1 head and neck imaging 

test. The highest proportion of at least 1 chest imaging test was performed in patients diagnosed 

with hypopharyngeal tumors, ranging from 69% to 45.1% depending on the year of follow-up. 

Patients with oral cavity and laryngeal cancers had the smallest number of mean follow-up visits, 

such as 7.2 visits and 7.5 visits, respectively in follow-up year 1.  

Early in the follow-up period, patients treated with concurrent chemotherapy and 

radiation had higher means of physician visits, such as 9.0 visits in follow-up year 1, but this 

difference diminished as follow-up continued. Patients treated with surgery alone had lower mean 

numbers of follow-up visits (5.8 to 1.3 visits) and lower proportions of at least 1 imaging test 
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(53.2% to 28.5% for chest and 33.2% to 12.9% for head and neck) being performed in most 

follow-up years.  

Visits and Tests by Oncology Specialty 

Mean number of physician visits and distributions of imaging tests by the corresponding 

physician specialty or specialties for each year of follow-up is presented in Table 4-5. The 

number of patients being seen by each specialty changed with each year of follow-up. Increasing 

proportions of patients were being seen by a single specialty instead of multiple specialties as 

patients progressed through the follow-up period. Having visits with multiple specialists occurred 

in conjunction with higher means of visits and more imaging tests. Mean number of visits and 

proportions of performed imaging tests declined through the follow-up period. The number of 

patients with no oncology physician visits billed was 25 (0.6%) in follow-up year 1, 223 (6.5%) 

in follow-up year 2, 321 (10.8%) in follow-up year 3, 348 (15.5%) in follow-up year 4, and 339 

(21.0%) in follow-up year 5.  

Factors Associated with Delivered Follow-up Care 

More than 40% of patients received follow-up visits within the recommended guidelines 

for each year of follow-up, with more than 70% in follow-up year one and two (Figure 4-2.). At 

least 50% of patients received imaging to the chest, head and neck in the first year of follow-up 

and steadily decreased in each subsequent follow-up year. 

 Factors that demonstrated a significant decreased risk of receiving less than 

recommended follow-up visits in modified Poisson regression models included female sex, 

receiving concurrent chemotherapy and radiation for curative treatment, higher income quintiles, 

seeing multiple specialists and follow-up year (p<0.05) (Table 4-6). Significant differences were 

found when comparing the number of follow-up visits delivered by LHIN. When compared to the 

LHIN with the largest caseload, several LHINs were more likely to provide numbers of visits that 

were higher (RRs=1.44-1.47) than the recommended number of visits and other LHINs that were 
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more likely to be providing less than the recommended number of visits (RR=1.27 95% CI=0.54-

0.91). Receiving greater than recommended follow-up visits was associated with tumors of the 

hypopharynx and nasopharynx, the presence of two or more comorbidities, seeing multiple 

specialists for visits and follow-up year (p<0.05).    

Factors associated with having at least 1 head and neck imaging test performed included 

age, female sex, tumors of the nasopharynx, receiving radiation and multiple treatment 

modalities, time from diagnosis date to end of treatment and comorbidities (p<0.05).  Patients 

with laryngeal tumors were less likely to be imaged in follow-up (RR=0.73 CI 95% 0.68-0.79). 

Seeing multiple specialists for follow-up increased the likelihood of these tests (RR=1.33 95% CI 

1.26-1.41), while not seeing any oncologists for visits decreased the likelihood (RR=0.55 95% CI 

0.46-0.67). When compared to the LHIN with the largest caseload, four other LHINs were 

significantly less likely to perform at least one imaging test on patients (RRs ranged from 0.64 to 

0.84). With the first year of follow-up as the reference, the other years of follow-up showed a 

decreased probability of having head and neck imaging performed (p<0.001).  

Regarding chest imaging in follow-up, patients with hypopharyngeal cancer when 

compared to patients with oral cavity cancer were more likely to receive at least 1 test (RR=1.16 

95% CI 1.04-1.30) (Table 4-6). Other significant factors for receipt of chest imaging included 

age, concurrent chemotherapy and radiation, higher number of comorbidities, seeing multiple 

specialists compared to one, and follow-up year (p<0.05). Decreased risk of having at least one 

chest imaging test performed was found for patients in the fourth income quintile (RR=0.92 95% 

CI 0.86-0.99) when compared to the first income quintile and in patients having no oncology 

visits (RR=0.75 95% CI 0.67-0.83). Increased (RRs=1.23-1.09) and decreased (RRs=0.71-0.89) 

risks were found by LHINs when compared to the LHIN with the highest caseload.  
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4.5!Discussion   

This study aimed to describe routine follow-up care delivered to head and neck cancer 

patients in Ontario from 2007 to 2015. Multiple notable findings emerged. First, substantial 

variation was found in follow-up care delivered to head and neck cancer patients. Second, several 

factors showed associations with the delivered follow-up care visits and receipt of imaging tests. 

This included patient factors such as sex, number of comorbid diseases and income, disease 

factors such as the tumor site, the treatment received, time between diagnosis and end of 

treatment and year of follow-up, and health system level factors such as treatment LHIN, and 

number of physician specialties. Third, the follow-up care delivered in Ontario did not align well 

with NCCN and other similar guidelines, and was more intensive than the CCO guidelines. 

Fourth, current practices of follow-up care were considerably different from the reported follow-

up practices by Canadian head and neck surgeons, with sizable proportions of patients receiving 

less and more than the reported number of visits, and no imaging tests to multiple imaging tests in 

each year of follow-up. 

Variation in routine follow-up visits and imaging tests received based on tumor site was 

found in this study and was similar to previous reports by physicians.18 Reasons for these 

deviations might include the rates of recurrence and second primary tumors differing on the basis 

of tumor site,6,33–35  and the varying accessibilities of tumor sites for physical examination.36 

Nasopharyngeal cancer patients are difficult to examine physically,11 and have higher risks for 

late recurrences,15 explaining the higher occurrence of visits and imaging tests. The larynx can be 

examined using endoscopy,36 in the outpatient clinic and offers an explanation as to why less 

head and neck imaging tests were performed on patients with laryngeal cancer. Patients with 

hypopharyngeal tumors were more likely to receive greater numbers of visits and chest imaging 

and this could be attributed to underlying causes such as smoking and an increased risk for 

second primaries in the lung.37  
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As expected and similar to other cancer sites22,23,25 and many guidelines for cancer 

follow-up care,11–17 differences in follow-up visits and tests in each year of follow-up were found, 

with visits and tests decreasing as patients transition through the follow-up period. In Ontario, the 

majority of relapses of head and neck cancer occur during the first three years, with 80% 

occurring within two years of treatment completion and 95% within three years,38 supporting this 

decreasing intensity trend in follow-up care. In a UK study by Lester and Wright,35 locally 

collected data over a 10-year follow-up period was used to study time to first recurrence and new 

primaries to evaluate a current follow-up regimen and inform any future changes to the regimen. 

It was found that 95% of first cancer events occurred within the first three years for 

oropharyngeal and hypopharyngeal cancers, while within 4.7 years for laryngeal cancer 

regardless of laryngeal tumor stage. These results prompted a decrease in the duration of follow-

up care offered at their centre, in varying amounts of years based on tumor site. The authors 

added the recommendation of remaining flexible in scheduling visits according to risks factors for 

disease and patients’ needs for psychological services in routine follow-up care.  

Follow-up care was observed to differ according to what curative treatment modality 

patients received in this study. Increasing numbers of modalities used to treat patients was 

associated with a lower likelihood of receiving less than recommended follow-up visits, and a 

greater likelihood of receiving one or more imaging tests. There are two reasons which may be 

contributing. First, the more aggressive the cancer, the more aggressive the curative treatment 

plan will be and often with more than one modality.27 For example, concurrent 

chemoradiotherapy is the standard of care for patients with locally advanced unresectable tumors 

or advanced oropharyngeal tumors, resulting in the need for more visits in follow-up care due to 

the severity of the original disease. Schwartz et al,4 demonstrated that advanced staging, higher 

nodal status and high risk pathological features were found to be associated to more intensive 

follow-up care. Secondly, with more treatment modalities, the risk for more side effects and 
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treatment sequelae is raised,39 which are potentially dealt with during the first year of follow-up 

with extra or additional visits. 

Differences in follow-up care were observed between different physician specialties and 

patients received greater numbers of visits and tests when additional physicians were involved in 

their follow-up care. While some differences may be attributed to the treatment received, the 

severity and location of disease, there may also be differences in the value placed upon different 

aspects of follow-up across physician specialties who treat head and neck cancer. For instance, 

marked variation has been reported in follow-up strategies provided by the different physician 

specialties treating breast cancer patients.40 Furthermore, increasing visits occurring concurrently 

with increasing numbers of specialists providing care have been deemed duplications and 

unnecessary in follow-up care for breast cancer patients.23 This is possible in the current study, 

though treatment with multiple modalities for head and neck cancer often requires the expertise 

and involvement of several oncology specialties.41 

Variation in routine follow-up visits and tests may in part be explained by patient 

characteristics. An increasing number of comorbid diseases clinically warrants additional 

vigilance and services in follow-up care,42 though explanations for other patient factors 

demonstrating associations with the delivered follow-up care such as sex and income remain less 

clear. It has been reported that women are more likely to access preventative health care 

services,43 and that patients from higher income brackets may face fewer barriers in cancer 

follow-up care such as receiving time off work and coordinating transportation.44,45 Disparities in 

cancer survival across social groups have been established,46 underpinning the importance of the 

delivery of equal care to all cancer patients, especially for high risk groups such as elderly 

patients and patients from lower socioeconomic statuses. 

The time from diagnosis to end of treatment demonstrated a significant association with 

receiving at least one head and neck imaging test. However, there was no trend for increasing 
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time periods and an increased likelihood of receiving the test, which may have been explained by 

patients with more severe disease receiving multimodal treatment over a longer period of time. In 

the absence of stage of disease and the start date of treatment, this result may also be explained by 

the fact that these longer time periods are including a range of case mixes such as patients with 

less severe disease that might not have been started on treatment promptly. 

Head and neck cancer treatment has been performed at a select of number cancer centres 

in Ontario for over two decades and became regionalized informally in 2009,16 and formally in 

2014.41 The regionalization aligns with previous research findings that patients benefit from being 

treated at multidisciplinary comprehensive centres which treat higher case volumes.30,31 Variation 

in follow-up care observed by LHIN and the corresponding treatment centres is likely attributable 

to entrenched institutional policies for follow-up care and availability of health services.47  

Evidence-based medicine was established to reduce unwarranted practice variation, 

promote favorable patient outcomes and minimize unnecessary costs.48 Practice variation can 

raise concerns about effectiveness, quality and access to care. In the absence of evidence on 

survival outcomes to base head and neck cancer follow-up care practices on, it is no surprise that 

variation ensues and was confirmed in a Canadian setting in this study. Comparison of this 

study’s results with the findings in the report by Eskander et al.,26 on physician visits and imaging 

tests in the first year of follow-up are similar with marked variation found, including differences 

across disease-related factors such as tumor site as well as geographical regions. Fittingly, main 

recommendations from the report include future work to understand and reduce the variations and 

ultimately improve quality of care delivered to this patient population across the province.  

Follow-up care for head and neck cancer patients in Ontario was not found to be similar 

to any one recommended or reported schedule of follow-up visits or imaging tests. With non-

evidence based and consensus guidelines that were designed in other parts of the world with 

different health care cultures, the guidelines are merely suggestions for physicians practicing in 
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Canada, as these guidelines have not been shown to maximize patient outcomes or reflect the 

Canadian context in terms of health care resource availability. Furthermore, a one size fits all 

approach is less than ideal to effectively provide follow-up care to the population of head and 

neck cancer patients. This heterogeneous patient group has a variety of anatomical locations and 

tissue types affected by malignancy. The rising incidence of Human Papillomavirus (HPV) 

related oropharyngeal cancer in younger patients with fewer comorbidities and lifestyle risk 

factors, compared to cancers diagnosed in older patients with more comorbidities and a history of 

smoking and alcohol consumption,49 further contributes to the diversity of this group of patients 

and the challenge of identifying the single most effective follow-up strategy. 

It is unlikely that a single most effective approach to follow-up care for head and neck 

cancer patients will emerge. One approach is patient education on signs and symptoms and 

having patients request visits should any concerns come up. Research has shown that this 

approach would miss up to a third of recurrences occurring in asymptomatic patients.3,7 

Nonetheless, patient education on what to watch for, is a beneficial add-on to any follow-up care 

regimen. 

This examination of current practices in Ontario suggests that an individualized approach 

to follow-up care is already being implemented. An alternative to well-defined guidelines, which 

may be more feasible in the Canadian context considering current practice variation, would be a 

harmonized approach to providing individualized follow-up care. The baseline framework for this 

follow-up care should reflect described times to first recurrence in this population of which 95% 

of recurrences in head and neck cancer patients occur within the first three years of follow-up.38 

Discussions with relevant Canadian stakeholders such as clinicians, policy makers and patients 

and future research with locally collected data on patient outcomes and cost is required to 

generate and agree on, appropriate and feasible reasons for increased vigilance with follow-up 
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care beyond this baseline framework. Research is currently underway to understand the patient 

perspective by assessing head and neck cancer patients’ needs and preferences for follow-up care. 

Strengths and Limitations 

The use of administrative databases in research studies offers advantages that include low 

costs due to routine data collection and imputation with the main purpose of billing, increased 

generalizability attributable to the inclusion of multiple institutions and high statistical power as a 

result of large sample sizes.50 Population-based study results reflect the health care services 

delivered to patients in a real-world setting while minimizing selection bias.51 An additional 

strength of this study was that it was the first to evaluate head and neck cancer follow-up 

practices in Canada and was also innovative in its definition of follow-up care which began at the 

end of treatment rather than at diagnosis and selection of a study population without evidence of 

new cancer events. 

This study is not without important limitations. Several individual level variables are not 

routinely collected in these administrative data sources. Thus, the associations measured between 

patient and disease level factors and the number of physician visits and imaging tests patients 

received in follow-up care may have been subject to confounding. Such variables include cancer 

stage, pathological features, ethnicity and lifestyle factors including smoking history, alcohol 

consumption and HPV status. Follow-up tests that could not be evaluated due to alternative 

methods of collection and billing included PET scans and laboratory tests for tumor markers. The 

differences in counting methods of physicians visits from different specialties on the same day 

likely did not have a large impact on the study results given that it mainly influenced the first year 

of follow-up and the overall proportions of patients receiving recommended visits did not 

substantially differ between the counting methods. Measurement error may have affected the 

results if inaccurate dates of treatments, visits or imaging tests were recorded during data 

imputation and billing procedures, though good agreement has been reported previously between 
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follow-up care in administrative data and medical record review.52 The arbitrary cut-off rules and 

time periods to obtain a cohort of patients well on routine follow-up may have resulted in overly 

conservative exclusion criteria and thereby inappropriately excluding patients who received 

atypical curative treatment for head and neck cancer. 

4.6!Conclusion 

In the absence of a gold standard approach, follow-up care continues to be regarded as an 

indispensable component of cancer care by physicians and patients for surveillance of disease and 

treatment of morbidity. This study found that most head and neck cancer patients are receiving 

some form of follow-up care in Ontario, variation exists in terms of physician visits and imaging 

tests performed and current practices differ from recommended guidelines. Multiple patient, 

disease and health system-related factors demonstrated associations with the delivered follow-up 

care and the receipt of imaging tests. A harmonized approach to providing individualized follow-

up care which makes use of evidence on time to first recurrence may be a more feasible option 

than identifying a single effective approach to follow-up care for head and neck cancer patients. 

Future research should investigate patient outcomes and consult key Canadian stakeholders, such 

as clinicians, policy makers and patients to determine appropriate reasons that warrant increased 

vigilance in follow-up care. 
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Figure 2. Identification of study population 
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Table 4-1. Characteristics of head and neck cancer patients on routine follow-up after 

curative treatment diagnosed between 2007 and 2012 in Ontario (N=3975) 

Characteristic! Number!(%)! ! Number!(%)!

Patient'related! ! ! !

Age!!

! Mean!!

! SD!

!

59.2!

8.9!

Sex!

! Male!

! Female!

!

2984!75.1)!

991!(24.9)!

Age!group!(years)!

! <40!

! 40H49!

! 50H59!

! 60H69!

! ≥70!

!

68!(1.7)!

537!(13.5)!

1386!(34.9)!

1387!(34.9)!

597!(15.0)!

Income!quintile!

1!(low)!

2!

3!

4!

5!(high)!

unknown!

!

827!(20.8)!

801!(20.2)!

761!(19.1)!

837!(21.1)!

732!(18.4)!

17!(0.4)!

Elixhauser!comorbidity!index!

! 0!

! 1!

! ≥2!

!

2830!(71.2)!

661!(16.6)!

484!(12.2)!

Residential!location**!

! Urban!

! Rural!

!

!

3343!(84.1)!

631!(15.9)!

Disease'related! ! ! !

Tumor!site!!

Oral!cavity!

Oropharynx!

Nasopharynx!

Hypopharynx!

Larynx!

Other/Unspecified!

!

1754!(44.1)!

830!(20.9)!

186!(4.7)!

129!(3.2)!

987!(24.8)!

89!(2.2)!

Treatment!

Surgery!alone!

Radiotherapy!alone!

Chemoradiotherapy!alone!

Surgery!followed!by!Radiotherapy!or!

Chemoradiotherapy!

Other!

!

956!!(24.1)!

684!(17.2)!

1153!(29.0)!

1149!(28.9)!

!

33!(0.8)!

Stage*!

Early!Localized!Disease!(Stage!0HII)!

Locally!Advanced!Disease!(Stage!IIIHIVB)!

Unknown!

!

531!(13.4)!

419!(10.5)!

3025!(76.1)!

Time!from!diagnosis!date!to!end!of!treatment!

<2!months!

2H3!months!

3H4!months!

>4!months!

!

739!(18.6)!

1264!(31.8)!

984!(24.8)!

988!(24.9)!

Censoring!information!

Recurrence!of!head!and!neck!cancer!within!3!

years!

New!primary!cancer!within!3!years!

Alive!at!3!years!

!

1602/5951(26.9)!

!

492/5951(8.3)!

4653/5951(78.2)!

! !

Health/system'related! ! ! !

Local!Health!Integration!Network!(LHIN)***!

A!

B!

C!

D!

E!

F!

G!

H!

Surgery!alone!performed!in!any!other!LHIN!

Unknown!

!

563!(14.2)!

113!(2.8)!

539!(13.6)!

1773!(44.6)!

52!(1.3)!

136!(3.4)!

387!(9.7)!

218!(5.5)!

119!(3.0)!

75!(1.9)!

!

!

!

!

*<6 patients with stage 0 were included with early localized disease 
**Residential location were not available for <6 patients 
***Local Health Integration Network of where patients received radiation treatment and/or surgery. The eight specified LHINs 
are the only LHINs where radiation for head and neck cancer is available 
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Table 4-2. Mean number and distribution of physician visits by specialty and follow-up year 

 Year 1 N=3975! Year 2 N=3442! Year 3 N=2959! Year 4 N=2238! Year 5 N=1614!

Physician 
Specialty!

Mean 
number 
of visits!

% with 
at least 

one visit!

Mean 
number 
of visits!

% with 
at least 

one visit!

Mean 
number 
of visits!

% with 
at least 

one visit!

Mean 
number 
of visits!

% with 
at least 

one visit!

Mean 
number 
of visits!

% with 
at least 

one visit!

Primary care*! 6.0! 91.7! 5.0! 86.3! 4.7! 85.0! 4.5! 84.9! 4.4! 84.5!

Oncology(any)*! 7.8! 99.4! 4.2! 93.5! 3.0! 89.2! 2.3! 84.5! 1.9! 79.0!

Radiation*! 3.7! 81.8! 1.9! 68.0! 1.3! 59.9! 1.0! 54.8! 0.7! 48.0!

Surgical*! 3.5! 83.1! 2.1! 70.7! 1.6! 65.4! 1.3! 59.0! 1.1! 55.5!

Medical*! 0.5! 25.6! 0.1! 6.7! 0.1! 4.8! 0.1! 4.6! 0.0! 3.2!

Mean number of visits is per patient per year for all patients 
% with at least one visit is per patient per year for all patients 
*p<0.0001 for trend over follow-up period for numbers of visits 
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Table 4-3. Mean number and distribution of endoscopic examinations and imaging tests by follow-up year 

 Year 1 N=3975 Year 2 N=3442 Year 3 N=2959 Year 4 N=2238 Year 5 N=1614 

Imaging Test 

Mean 
number 

of 
images 

% with 
at least 

one 
image 

Mean 
number 

of 
images 

% with 
at least 

one 
image 

Mean 
number 

of 
images 

% with 
at least 

one 
image 

Mean 
number 

of 
images 

% with 
at least 

one 
image 

Mean 
number 

of 
images 

% with 
at least 

one 
image 

Endoscopy*  2.62 73.96 1.74 66.41 1.29 60.63 1.00 55.94 0.82 51.55 
Head and Neck 
Imaging(any)* 2.03 63.67 0.93 35.94 0.67 26.83 0.51 22.92 0.39 18.59 

Neck Ultrasound* 0.07 5.38 0.05 4.33 0.04 3.55 0.05 4.42 0.04 3.66 

X-ray Head and Neck* 0.04 3.45 0.03 2.03 0.02 1.72 0.02 1.47 0.02 1.61 

CT Head and Neck* 1.01 50.64 0.40 24.58 0.30 17.91 0.22 14.75 0.15 10.78 

MRI Head and Neck* 0.91 19.35 0.45 11.24 0.30 7.57 0.22 6.66 0.18 5.27 

Chest Imaging(any)* 1.45 56.08 0.86 45.26 0.71 41.06 0.67 39.01 0.66 32.96 

X-ray Chest* 1.04 43.17 0.64 36.72 0.54 34.07 0.55 34.32 0.57 30.36 

CT Chest* 0.40 26.26 0.20 15.17 0.16 12.61 0.12 9.47 0.09 6.88 

MRI Chest 0.00 0.20 0.01 0.32 0.01 0.30 0.01 0.27 0.00 N/R 
Mean number of images is per patient per year for all patients 
% with at least one image is per patient per year for all patients 
CT = Computerized Tomography 
MRI=Magnetic Resonance Imaging 
*p<0.001 for trend over follow-up period for numbers of imaging tests 
N/R not reportable due to small cell size 
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Table 4-4. Mean number of oncology physician visits and distribution of imaging tests by tumor site, treatment and follow-up year 

 
Year 1 N=3975! Year 2 N=3442! Year 3 N=2959! Year 4 N=2238! Year 5 N=1614!

!

N 
(%)!

Mean 
number!
of visits 

(SE)!

% with 
at least 
1 chest 
image!

% with 
at least 
1 HN!
 image!

N 
(%)!

Mean 
number 
of visits 

(SE)!

% with 
at least 
1 chest 
image!

% with!
 at least !
1 HN!
image!

N 
(%)!

Mean 
number 
of visits 

(SE)!

% with 
at least 
1 chest 
image!

% with !
at least !
1 HN!

 Image!

N 
(%)!

Mean 
number 
of visits 

(SE)!

% with 
at least 
1 chest 
image!

% with !
at least !
1 HN !
image!

N 
(%)!

Mean 
number 
of visits 

(SE)!

% with 
at least 
1 chest 
image!

% with !
at least !
1 HN !
image!

Tumor Site! !                    
Oral Cavity*†! 1754 !

(44.1)!
7.2!

(0.09)! 55.9! 57.2! 1518 !
(44.1)!

3.8!
(0.06)! 40.4! 33.0! 1298!

(43.9)!
2.7!

(0.06)! 37.1! 23.8! 977!
(43.7)!

2.2!
(0.06)! 36.8! 21.2! 707!

(43.8)!
1.8!

(0.06)! 30.1! 15.0!

Oropharynx*†! 830!
(20.9)!

8.7!
(0.14)! 58.7! 84.2! 753!

(21.9)!
4.4!

(0.09)! 49.7! 45.6! 655!
(22.1)!

3.1!
(0.08)! 45.2! 33.3! 488!

(21.8)!
2.4!

(0.09)! 38.5! 27.7! 352!
(21.8)!

2.0!
(0.09)! 34.7! 23.0!

Nasopharynx*†! 186!
(4.7)!

9.7!
(0.34)! 51.6! 94.6! 164!

(4.8)!
5.9!

(0.26)! 45.1! 65.9! 143!
(4.8)!

4.7!
(0.26)! 38.5! 55.2! 116!

(5.2)!
3.5!

(0.27)! 40.5! 56.0! 84!
(5.2)!

2.9!
(0.23)! 33.3! 53.6!

Hypopharynx*†! 129!
(3.2)!

9.6!
(0.35)! 69.0! 81.4! 96!

(2.8)!
4.7!

(0.27)! 59.4! 44.8! 77!
(2.6)!

3.5!
(0.30)! 59.7! 37.7! 51!

(2.3)!
2.6!

(0.25)! 45.1! 23.5! 33!
(2.0)!

2.2!
(0.31)! 45.5! 18.2!

Larynx*‡! 987!
(24.8)!

7.5!
(0.13)! 52.2! 49.0! 842!

(24.5)!
4.2!

(0.09)! 47.4! 24.8! 729!
(24.6)!

2.9!
(0.08)! 42.1! 19.1! 568!

(25.4)!
2.3!

(0.08)! 42.6! 15.3! 416!
(25.8)!

1.8!
(0.08)! 36.1! 14.7!

Other/!
Unspecified*†!

89!
(2.2)!

8.1!
(0.39)! 68.5! 71.9! 69!

(2.0)!
4.1!

(0.28)! 58.0! 47.8! 57!
(1.9)!

3.1!
(0.30)! 52.6! 35.1! 38!

(1.7)!
2.7!

(0.37)! 34.2! 18.4! 22!
(1.4)!

2.0!
(0.56)! 18.2! 4.5!

Treatment! !                    
SX alone*†! 956!

(24.1)!
5.8!

(0.11)! 53.2! 33.2! 815!
(23.7)!

3.0!
(0.07)! 33.9! 19.5! 722!

(24.4)!
2.1!

(0.06)! 31.2! 14.4! 546!
(24.4)!

1.6!
(0.06)! 31.1! 14.5! 396!

(24.5)!
1.3!

(0.06)! 28.5! 12.9!

RT alone*†! 684!
(17.2)!

8.2!
(0.16)! 55.4! 71.5! 582!

(16.9)!
4.5!

(0.11)! 46.2! 39.9! 489!
(16.5)!

3.3!
(0.11)! 44.0! 31.9! 385!

(17.2)!
2.5!

(0.10)! 37.7! 27.8! 263!
(16.3)!

1.8!
(0.09)! 34.2! 23.2!

CRT alone*†! 1153!
(29.0)!

9.0!
(0.12)! 62.8! 87.0! 1018!

(29.6)!
4.6!

(0.08)! 49.7! 49.9! 866!
(29.3)!

3.3!
(0.08)! 47.5! 37.3! 636!

(28.4)!
2.5!

(0.08)! 42.5! 29.2! 477!
(29.6)!

2.2!
(0.09)! 34.6! 23.7!

SX followed by!
 RT or CRT*†!

1149!
(28.9)!

8.0!
(0.11)! 51.9! 60.9! 995!

(28.9)!
4.5!

(0.08)! 49.1! 32.9! 854!
(28.9)!

3.2!
(0.07)! 41.3! 23.9! 649!

(29.0)!
2.6!

(0.08)! 42.7! 20.6! 466!
(28.9)!

2.1!
(0.09)! 34.1! 15.9!

Other*†! 33!
(0.8)!

8.1!
(0.63)! 63.6! 66.7! 32!

(0.9)!
4.0!

(0.35)! 56.3! 34.4! 28!
(0.9)!

2.8!
(0.31)! 39.3! 25.0! 22!

(1.0)!
2.3!

(0.38)! 50.0! 31.8! 12!
(0.7)!

1.9!
(0.40)! 41.7! 8.3!

Mean number of visits is per patient per year in each tumor site or treatment group 
% with at least one image is per patient per year in each tumor site or treatment group 
SE=standard error, HN=head and neck, SX=surgery, RT=radiotherapy, CRT=chemoradiotherapy 
*p<0.0001 for trend over follow-up period for numbers of visits and proportions of imaging tests 
†p<0.0001 for differences between subgroups for numbers of visits and proportions of imaging tests 
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Table 4-5. Mean number of oncology physician visits and distribution of imaging tests by oncology specialty and follow-up year 

 
Year 1 N=3975! Year 2 N=3442! Year 3 N=2959! Year 4 N=2238! Year 5 N=1614!

!

N!
(%)!

Mean 
number 
of visits 

(SE)!

% 
with 
at 

least 1 
chest 
image!

% 
with at 
least 1 
HN!

 image!

N 
(%)!

Mean 
number 
of visits 

(SE)!

% 
with 
at 

least 1 
chest 
image!

% 
with at 
least 1 
HN!

 image!

N 
(%)!

Mean 
number 
of visits 

(SE)!

% 
with 
at 

least 1 
chest 
image!

% 
with 
at 

least 1 
HN!

 Image!

N 
(%)!

Mean 
number 
of visits 

(SE)!

% 
with 
at 

least 1 
chest 
image!

% 
with 
at 

least 1 
HN !

image!

N 
(%)!

Mean 
number 
of visits 

(SE)!

% 
with 
at 

least 1 
chest 
image!

% 
with 
at 

least 1 
HN !

image!
Oncology 
Specialties! !                    

SO only*†! 662 
(16.7)!

4.8!
(0.08)! 47.1! 26.7! 816 

(23.7)!
3.3!

(0.06)! 38.1! 24.3! 817 
(27.6)!

2.5!
(0.05)! 38.1! 17.8! 625 

(27.9)!
2.2!

(0.06)! 40.6! 16.6! 477 
(29.6)!

2.0 !
0.06)! 34.2! 16.8!

RO only*†! 414 
(10.4)!

4.7!
(0.08)! 41.1! 58.2! 705 

(20.5)!
2.9!

(0.04)! 44.7! 34.2! 633 
(21.4)!

2.2!
(0.03)! 41.6! 27.0! 516 

(23.1)!
1.8 !

(0.03)! 39.2! 24.2! 348 
(21.6)!

1.5!
(0.03)! 36.5! 17.2!

MO only*†! 7 !
(0.2)!

2.9 !
(0.46)! 71.4! 71.4! 25!

(0.7)!
3.0!

(0.57)! 40.0! 28.0! 29!
(1.0)!

2.0!
(0.18)! 41.4! 27.6! 27!

(1.2)!
1.9!

(0.18)! 55.6! 29.6! 16!
(1.0)!

1.5 !
0.18)! 31.3! 25.0!

RO and MO*†! 227 !
(5.7)!

6.8 !
(0.15)! 54.2! 89.4! 57!

(1.7)!
4.2 !

0.17)! 56.1! 43.9! 41!
(1.4)!

3.2 !
(0.25)! 43.9! 39.0! 27!

(1.2)!
2.7!

(0.24)! 55.6! 29.6! 15!
(0.9)!

2.9!
(0.29)! 33.3! 13.3!

RO and SO*†! 1856 
(46.7)!

8.4!
 (0.08)! 58.5! 64.9! 1467 

(42.6)!
5.6!

(0.06)! 48.8! 45.0! 1046 
(35.3)!

4.5!
(0.06)! 45.7! 36.5! 647 

(28.9)!
4.0!

(0.08)! 41.7! 33.2! 399 
(24.7)!

3.6!
(0.09)! 34.8! 28.8!

SO and MO*†! 30!
 (0.8)!

7.4 !
(0.05)! 66.7! 36.7! 36!

(1.0)!
4.6!

(0.35)! 63.9! 25.0! 21!
(0.7)!

4.5!
(0.39)! 52.4! 57.1! 12!

(0.5)!
3.8 !

0.58)! 58.3! 33.3! 8!
(0.5)!

4.0!
(0.57)! 75.0! 25.0!

RO, MO and 
SO*†!

754 
(19.0)!

11.2 !
(0.15)! 67.2! 90.5! 113!

(3.3)!
8.3 !

(0.29)! 69.9! 62.0! 51!
(1.7)!

6.9!
(0.39)! 58.8! 45.1! 36!

(1.6)!
5.7!

(0.39)! 55.6! 36.1! 12!
(0.7)!

5.4!
(0.86)! 25.0! 25.0!

No 
oncologists*†!

25!
 (0.6)!

0 !
(0)! 28.0! 32.0! 223!

(6.5)!
0 !

(0)! 32.3! 12.1! 321 
(10.8)!

0!
(0)! 28.7! 11.5! 348 

(15.5)!
0!

(0)! 25.9! 10.3! 339 
(21.0)!

0!
(0)! 24.8! 10.0!

Mean number of visits is per patient per year in each oncology specialty subgroup 
% with at least one image is per patient per year in each oncology specialty subgroup 
SE=standard error, HN=head and neck, SO=surgical oncology, MO=medical oncology, RO=radiation oncology 
*p<0.01 for trend over follow-up period for numbers of visits and p<0.0001 for trend over follow-up period for proportions of imaging tests 
†p<0.0001 for differences between subgroups for numbers of visits and proportions of imaging tests 
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Figure 3. Proportions of follow-up visits compared to the recommended guidelines and zero 

images compared to at least one head, neck and chest image performed by year of follow-up 

Recommended visits were defined as 4 to12 visits in follow-up year one, 2 to 6 in follow-up year two, 2 to 3 in 
follow-up years three and four, and 1 to 3 in follow-up year 5. (N=3975 in follow-up year 1, N=3442 in follow-up 
year 2, N=2959 in follow-up year 3, N=2238 in follow-up year 4, and N=1614 in follow-up year 5) 

 
 
 
 
 
 
 

0

10

20

30

40

50

60

70

80

90

100

Less than 
recommended 

visits

Recommended 
number of 

visits

Greater than 
recommended 

visits

Zero head and 
neck images

At least 1 head 
and neck 

image

Zero chest 
images

At least 1 
chest image

Pr
op

or
tio

n 
of

 P
at

ie
nt

s
Year/1
Year/2
Year/3
Year/4
Year/5



109 

 

Table 4-6. Factors associated with follow-up visits that did not meet recommended 

guidelines and receipt of at least one head, neck and chest image 

! ! ! ! !

! Multivariate Analyses 

Factors 

Less than 
recommended 
follow-up visits 

RR (95%CI)    P 

Greater than 
recommended 
follow-up visits 

RR (95%CI)     P 

At least 1  
head and neck 
imaging test 

RR (95%CI)   P 

At least 1  
chest 

imaging test 
RR (95%CI)   P 

Patient-related     
Age group 

<40 
40-49 
50-59 
60-69 
≥70 

0.551 
Ref 
0.88 (0.74-1.04) 
0.89 (0.75-1.05) 
0.86 (0.72-1.01) 
0.88 (0.74-1.06)  

0.810 
Ref 
0.81 (0.62-1.06) 
0.82 (0.64-1.06) 
0.80 (0.62-1.04) 
0.82 (0.62-1.07) 

<0.001 
Ref 
0.99 (0.84-1.18) 
0.97 (0.82-1.15) 
0.88 (0.75-1.05) 
0.85 (0.72-1.02) 

0.001 
Ref 
1.00 (0.81-1.25) 
1.10 0.89-1.35) 
1.17 (0.95-1.44) 
1.15 (0.93-1.42) 

Sex  
Male 
Female 

0.001 
Ref 
0.89 (0.83-0.96) 

0.500 
Ref 
1.01 (0.93-1.10) 

0.005 
Ref 
1.08 (1.02-1.13)  

0.066 
Ref 
1.04 (0.99-1.10) 

Income quintile 
1 (low) 
2 
3 
4 
5 (high) 

0.002 
Ref 
0.98 (0.90-1.07) 
0.93 (0.85-1.01) 
0.85 (0.78-0.93) 
0.89 (0.81-0.97)  

0.299 
Ref 
0.95 (0.85-1.06) 
1.01 (0.91-1.12) 
0.93 (0.84-1.04) 
0.91 (0.81-1.02) 

0.644 
Ref 
0.99 (0.93-1.06) 
1.02 (0.96-1.09) 
0.99 (0.92-1.06) 
0.97 (0.91-1.0a) 

0.167 
Ref 
0.98 (0.91-1.04) 
0.97 (0.90-1.03) 
0.92 (0.86-0.99)  
0.94 (0.88-1.01) 

Residential location 
Urban 
Rural 

0.363 
Ref 
1.05 (0.95-1.15) 

0.975 
Ref 
0.98 (0.88-1.08) 

0.464 
Ref 
0.98 (0.92-1.04) 

0.503 
Ref 
1.01 (0.95-1.08) 

Elixhauser comorbidity index 
0 
1 
≥2 

0.284 
Ref 
1.04 (0.95-1.13) 
1.07 (0.98-1.17) 

0.027 
Ref 
1.01 0.91-1.13) 
1.16 (1.04-1.30)  

0.007 
Ref 
1.09 (1.03-1.15)  
1.06 (0.99-1.14) 

<0.001 
Ref 
1.17 (1.10-1.24)  
1.31 (1.24-1.39)  

Disease-related     
Tumor site  

Oral cavity 
Oropharynx 
Nasopharynx 
Hypopharynx 
Larynx 

0.454 
Ref 
0.99 (0.91-1.09) 
0.99 (0.79-1.24) 
0.96 (0.74-1.24) 
1.07 (0.99-1.16) 

<0.001 
Ref 
1.05 (0.95-1.16) 
1.36 (1.20-1.55)  
1.41 (1.16-1.71)  
1.10 (0.98-1.23) 

<0.001 
Ref 
1.02 (0.96-1.07) 
1.20 (1.12-1.29)  
1.05 (0.95-1.17) 
0.73 (0.68-0.79)  

0.017 
Ref 
1.02 (0.95-1.08) 
0.89 (0.79-1.00) 
1.16 (1.04-1.30)  
1.01 (0.95-1.08) 

Treatment 
SX alone 
RT alone 
CRT alone 
SX followed by RT or CRT 

0.008 
Ref 
0.90 (0.80-1.01) 
0.81 (0.73-0.91)  
0.89 (0.79-0.99)  

0.148 
Ref 
0.94 (0.77-1.15) 
1.05 (0.87-1.27) 
0.96 (0.79-1.16) 

<0.001 
Ref 
1.83 (1.61-2.08)  
2.09 (1.85-2.37)  
1.66 (1.47-1.89)  

<0.001 
Ref 
1.07 (0.96-1.18) 
1.21 (1.09-1.33)  
1.06 (0.96-1.17) 

Time from diagnosis date to end of 
treatment 

<2 months 
2-3 months 
3-4 months 
>4 months 

0.147 
Ref 
1.10 (1.00-1.20) 
1.12 (1.01-1.25)  
1.15 (1.01-1.30) 

0.837 
Ref 
1.00 (0.84-1.19) 
1.04 (0.87-1.26) 
1.04 (0.86-1.26) 

<0.001 
Ref 
0.95 (0.84-1.08) 
1.04 (0.92-1.18) 
0.93 (0.82-1.06) 

0.877 
Ref 
0.99 (0.91-1.08) 
0.98 (0.89-1.08) 
0.97 (0.87-1.07) 
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Follow-up year 
1 
2 
3 
4 
5 

<0.001 
Ref 
0.53 (0.47-0.60)  
0.88 (0.78-0.99)  
1.19 (1.05-1.33)  
0.56 (0.51-0.63)  

<0.001 
Ref 
1.71 (1.55-1.89)  
4.32 (3.93-4.74)  
3.22 (2.88-3.61)  
2.36 (2.05-2.72)  

<0.001 
Ref 
0.62 (0.59-0.65)  
0.48 (0.45-0.51)  
0.43 (0.40-0.46)  
0.37 (0.33-0.41)  

<0.001 
Ref 
0.85 (0.82-0.89)  
0.80 (0.76-0.84)  
0.77 (0.72-0.82)  
0.66 (0.61-0.71) 

Health system-related     
Oncology specialties performing visits* 

Single 
Multiple 
None 

<0.001 
Ref 
0.06 (0.04-0.08)  
4.77 (4.46-5.10)  

<0.001 
Ref 
4.94 (4.40-5.56) 

- 

<0.001 
Ref 
1.33 (1.26-1.41) 
0.55 (0.46-0.67) 

<0.001 
Ref 
1.14 (1.09 -1.19) 
0.75 (0.67-0.83) 

Local Health Integration Network 
A 
B 
C 
D 
E 
F 
G 
H 

<0.001 
1.05 (0.96-1.16) 
1.14 (0.98-1.33) 
1.27 (1.18-1.37) 
Ref 
1.13 (0.84-1.51) 
0.70 (0.54-0.91) 
1.06 (0.95-1.18) 
1.04 (0.89-1.23) 

<0.001 
0.63 (0.54-0.73) 
0.52 (0.39-0.70) 
0.76 (0.65-0.89) 
Ref 
1.44 (1.22-1.70) 
1.00 (0.79-1.27) 
1.47 (1.35-1.61) 
0.91 (0.77-1.07)  

<0.001 
0.71 (0.66-0.77) 
0.90 (0.78-1.05) 
0.84 (0.79-0.90) 
Ref 
0.89 (0.74-1.06) 
0.97 (0.88-1.06) 
0.64 (0.59-0.71) 
0.83 (0.74-0.93)  

<0.001 
0.89 (0.82-0.95) 
0.71 (0.60-0.85) 
1.09 (1.02-1.16) 
Ref 
1.23 (1.09-1.39) 
0.94 (0.83-1.07) 
0.88 (0.81-0.96) 
1.16 (1.07-1.26) 

SX=surgery, RT=radiotherapy, CRT=chemoradiotherapy 
* In the model for patients receiving greater than recommended follow-up visits compared to patients receiving 
recommended number of visits, there were no patients in this model who were not seeing any oncology specialties 
in the none category 
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Table 4-7. Supplementary Table A: Methods of counting multiple fee codes billed for physician visits performed by different physician 

specialists on the same day 

 
 Year 1 N=3975! Year 2 N=3442! Year 3 N=2959! Year 4 N=2238! Year 5 N=1614!

Method of 
counting!

Mean 
number 
of visits!

% with 
at least 

one visit!

Mean 
number 
of visits!

% with 
at least 

one visit!

Mean 
number 
of visits!

% with 
at least 

one visit!

Mean 
number 
of visits!

% with 
at least 

one visit!

Mean 
number 
of visits!

% with 
at least 

one visit!
Multiple fee 
codes billed on 
same day count 
as 1 visit!

6.9! 99.4! 3.7! 93.5! 2.7! 89.2! 2.2! 84.5! 1.8! 79.0!

Multiple fee 
codes billed on 
same day each 
count separately 
as 1 visit*!

7.8! 99.4! 4.2! 93.5! 3.0! 89.2! 2.3! 84.5! 1.9! 79.0!

 *The counting method used in the analyses in this manuscript 
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Chapter 5 

Discussion 

5.1!Summary of Key Findings 

This thesis aimed to describe routine follow-up care delivered to head and neck cancer 

patients in Ontario by investigating the patients’ follow-up needs and preferences for health care 

services, and by examining the current practices of follow-up care.  

The first manuscript measured numerous characteristics of head and neck cancer patients 

on routine follow-up such as attitudes, expected benefits, quality of life, psychological 

functioning, and wellbeing. A diversity of results for these characteristics was present with some 

patients scoring well and positively across the various measures and others demonstrating issues 

or concerns with negative or lower scores. This was not surprising and can be attributed to the 

wide array of challenges patients may face after completing different treatment regimens, the 

heterogeneity of tumors types and range of demographics in this patient population.1  

Patients’ high expectations related to the benefits of cancer surveillance in follow-up did 

not correspond with the lack of evidence on survival improvements with increasing intensity of 

follow-up.2 More than 74% of patients answered yes to the survey items asking them if they 

thought earlier detection would improve their chances of cure. This calls for patient education on 

the realistic aims of follow-up care.  

Regarding needs and preferences, the majority of patients expectedly reported the need to 

obtain details related to their own prognosis and treatment regimen. However, variation was 

found among the other measured needs related to undergoing tests and discussing pain and fear. 

Preferences for the frequency of appointments and providers of care were mixed with some 

patients’ preferences aligning with current follow-up care while others not. Small reductions in 

needs and preferences were found over time but not complete diminishment and explicably, 
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treatment-related morbidity has been shown to persist beyond the third year of follow-up in up to 

one third of patients.3 Collectively, these findings suggest that a single and rigid strategy for 

follow-up will not meet all patients needs and preferences and shortening follow-up care 

schedules may leave patients with unmet needs.  

Next, this manuscript identified patient characteristics which predicted needs and 

preferences to aid in informing future modifications to follow-up care for head and neck cancer 

patients. Wellbeing and performance status measures (e.g. ORECOG=2.69, CI=1.27-5.71 and 

ORanxiety=1.13, CI=1.04-1.23), attitudes towards follow-up (e.g. ORreassurance=1.04, CI=1.02-1.06), 

demographics (e.g. ORage=0.96, CI=0.93-0.98 and ORsex=0.38, CI=0.18-0.80), and clinical 

characteristics (e.g. ORTstage=3.04, CI=1.17-7.89) predicted needs and preferences for follow-up 

care. An effective approach to identifying patients with higher follow-up needs and preferences 

for additional appointments is by screening patients for anxiety, and their follow-up attitudes, 

evaluating their performance status and documenting stage of disease and patient demographic 

details. 

 The second manuscript described follow-up practices for head and neck cancer in Ontario 

by physician visits and imaging tests, compared follow-up visits to published guidelines and 

identified factors related to the delivered follow-up care. Follow-up intensity of visits and tests 

decreased throughout the follow-up period and differed according to tumor site, treatment 

received and physician specialty. Consistent with these results, Canadian otolaryngologists have 

previously indicated the influence of tumor site and treatment on visit scheduling in follow-up.4 

When compared to the most recent published set of guidelines,5 differences in the 

delivered number of visits were found for substantial proportions of patients. Less than half of the 

patients received imaging tests to the head, neck and chest in all follow-up years with the 

exception of the first follow-up year. Eskander et al. also noted variation in imaging tests and 

visits performed in Ontario, although only investigated the first year of follow-up for head and 
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neck cancer of selected tumor sites.6 Factors associated with follow-up visits that did not align 

with the guidelines and receiving at least one head, neck and chest image included patient-related 

factors (e.g. RRComorbidities=1.09-1.31), disease-related factors (e.g. RRtumor Site=0.73-1.41 and 

RRTreatment=0.81-2.09) and health system-related factors (e.g. RRLHIN=0.64-1.47). These findings 

demonstrate that wide variation exists in follow-up practices for head and neck cancer patients, 

and published past and present consensus-based guidelines are not informing practices in Ontario. 

A possible alternative to the development of well-defined guidelines and entrenched institutional 

polices, may be to maximize patient benefit using a personalized approach to follow-up based on 

patient risk of recurrence, risk of treatment side effects and patient preference designed in the 

Canadian health care context.  

5.2!Modelling Strategy 

Several regression analyses were performed in this thesis. In Manuscript 1, multivariable 

ordinal logistic regression models were used to study increasing follow-up needs and increasing 

preferences for frequency of appointments, duration of follow-up and for seeing oncologists and 

clinic nurses as part of follow-up care. In Manuscript 2, multivariable modified Poisson 

regression was employed to investigate the delivered of number of follow-up visits and the 

receipt of at least one imaging test of the head, neck and chest.  

 The overall aim of this thesis was to gain a better understanding about the state of follow-

up care for head and neck cancer patients in Ontario and generate evidence to inform future 

modifications to follow-up care. The model outcomes were chosen because they represent known 

gaps in the literature,4,6 clinically relevant measures applicable to current practice, and are easily 

interpreted. With limited literature on follow-up care in this population and the outcomes of 

interest, an exploratory approach to modelling was used to study multiple associations between 

variables and the study outcomes, rather than a single exposure or set of exposures related to a 

single outcome. In addition to the inclusion of factors known to influence processes of care for 
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head and neck cancer patients, evidence from methodologically similar studies on other cancer 

sites aided in the selection of additional covariates for Manuscript 1,7–9 and Manuscript 2.10–13 

Furthermore, in the regression analyses for Manuscript 1, a backward elimination approach for 

selection of final model covariates was employed for each model separately due to the small 

sample size and collinearity of the explored predictor variables, resulting from co-existing 

psychosocial and wellbeing concerns among cancer survivors.1 This exploratory work allows for 

hypothesis generation and future studies to investigate specific exposures and their effects on 

similar outcome measures.  

5.3!Strengths and Limitations 

This thesis has many strengths. It is the first study to evaluate follow-up care for head and 

neck cancer patients for multiple tumor sites and stages of disease, treated at many institutions 

over several follow-up years in a Canadian setting. It uniquely includes both patients’ 

perspectives on follow-up care and a summary of current practices. Each data source 

complements the other and contributes its own strengths such as the high response rate, no 

missing data and rich individual level disease and demographic details from the survey study 

along with high statistical power and generalizability from the population-based study. However, 

several limitations from both studies must be addressed. 

5.3.1!Internal Validity 

Threats to internal validity including selection bias, information bias, confounding, 

reverse causation, and chance are discussed in the following sections.  

Selection bias 

 The influence of selection bias is an important consideration for Manuscript 1. The 

overall participation rate was high and found to be 88.4% suggesting that if any selection bias 

was present, the effects would be minimal. In Kingston, no patient approached for study 

recruitment refused to participate, however patients who were less well may not have been 
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approached. If patients included in the study were healthier than patients who were not included 

and this subsequently affected their needs and preferences for follow-up, a selection bias may be 

present. For example, if healthier patients were included who had lower levels of anxiety and 

depression and subsequently also less follow-up needs or lower preferences for follow-up care, 

the calculated measures of effect for these predictors would be slightly higher than they truly are. 

In London, the participation rate was 82.8%. No demographic information was collected on the 

patients who declined to participate, however the reasons for declining were recorded for some 

patients and included lack of interest, time constraints, and did not want health information shared 

with their family doctor. It is difficult to judge whether these patients are systematically different 

from those who agreed to participate in a way that would relate to the predictors and outcomes of 

interest. If patients were less well and for that reason were too busy to participate, the resulting 

selection bias may be similar to what was described above for Kingston and a slight over 

estimation in obtained effects. Alternatively, if patients that refused to participate were living a 

busier life and were generally healthier, a potential selection bias would produce a similar 

differential and overestimated effect due to a less well study population with higher follow-up 

needs. If non-participation was unrelated to follow-up needs and preferences no bias would result. 

The range of scores for patient characteristics, needs and preferences as well as the representative 

distributions of tumor sites and treatments6,14 in the study cohort implies that the effect of any 

selection bias if present, is small. 

 The risk of selection bias in Manuscript 2 is minimized with the use of administrative 

data and a population-based approach as opposed to selecting patients who volunteer.15 The small 

number of patients who were not included in the multivariable analyses due to missing data for an 

unknown treatment LHIN (N=75) or income quintile (N=17) were not likely to be missing in a 

way that was related to the follow-up care delivered. Additionally, the heterogeneous cohort 
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obtained was representative of head and neck cancer cases in Ontario in terms of the distributions 

of age, sex, tumor sites and treatment modalities.6,14  

Information bias 

An information bias that may play a role in Manuscript 1 is social desirability bias. 

Patients may be more likely to report preferences or needs that they believe would be viewed 

more favorably by others. For example, patients may be more likely to report preferences for 

follow-up care similar to the care they are receiving, with the notion that this will be viewed more 

favorably by the research study team. However, the consent form assured patients’ anonymity 

and may have reduced the effects of any social desirability in the survey responses.  

 Information bias or measurement error present in Manuscript 2 is presumably non-

differential, which may bias risk estimates toward the null. Regarding model predictors, age and 

sex were obtained from the Registered Persons Data Base, which is known to be a reliable source. 

Measurement error or misclassification in other predictors is likely to be due to incorrect date 

imputation, inaccurate diagnosis codes, or patient relocation and therefore, unrelated to the 

follow-up care that patients received. Misclassification in the outcome variables for delivered 

follow-up care is unlikely due to the use of the Ontario Health Insurance Plan (OHIP) or 

administrative database of physicians’ claims for health services. Previous research has shown 

good agreement between administrative data and medical records for cancer follow-up care.16 

Additionally, the classifications of outcomes were not based on single billed events but groups of 

billed events, such as more than one imaging test or one to three follow-up visits over a 365-day 

period. Therefore, if visits or imaging tests were not claimed, or the recorded date was inaccurate, 

this broad binning approach reduces the possibility for misclassification in the measurement of 

outcomes for the delivered follow-up care. 
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Confounding 

 In the absence of knowledge and previous research on the relationships between 

variables assessed in this thesis and the exploratory analytic approach, no formal confounding 

assessment was undertaken.  

Multiple variables were available and controlled for in the multivariable analyses. 

However, there were some unavailable variables which could have confounded the measured 

associations or might have been important factors to identify in relation to the outcomes of 

interest. In Manuscript 1, ethnicity and comorbidities were not measured and may have 

confounded the associations found between patient characteristics and their follow-up needs and 

preferences. Ethnic disparities for psychosocial needs17 and information needs18 in follow-up care 

for multiple cancer sites have been previously reported. It can reasonably be presumed that the 

presence of comorbidities would influence head and neck cancer patients’ needs and preferences 

for follow-up care, though this has not been examined in the literature.  

Several individual level variables related to the receipt of follow-up care visits and 

imaging tests are not collected in the administrative databases and represent potential sources of 

unmeasured confounding in Manuscript 2. Related variables include cancer stage,2 pathological 

features,19 and smoking history.5 Variables suspected to be related to follow-up care for head and 

neck cancer patients, but have not been specifically reported in the literature include ethnicity, 

HPV status, patient preferences and history of alcohol consumption. These variables may explain 

all or part of the observed associations between patient- and disease-related factors and the 

delivered follow-up visits and imaging tests. This may be especially true for the unexpected 

association found between the time from diagnosis and end of treatment with receiving at least 

one head and neck imaging test.  

Residual confounding is possibly present in the obtained measures of effects due to 

inadequately measured factors. For example, only 28.8% of the population-based study cohort 
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was found to have at least one comorbidity. Although this cohort consisted of patients well 

enough to be on routine follow-up, this proportion is quite low. In the literature it has been 

reported that approximately 60% of head and neck cancer patients have comorbid illnesses.20 The 

Elixhauser comorbidity index uses an algorithm to identify a subset of diagnosis codes for 31 

disease domains that are recorded with database entries for inpatient hospitalizations and billed 

health care services. The algorithm may not be capturing all present comorbidities such as those 

outside of the 31 disease domains or comorbidities that were not recorded during billing and data 

imputation procedures, thereby resulting in residual confounding. 

Reverse causation 

Causation and etiological mechanisms were not implied when associations were reported 

between variables in this thesis. It was of interest to measure factors that were related or occurred 

in conjunction with one another. In Manuscript 1 specifically, regression analyses were 

performed on data collected at a single point in time, and therefore a limitation is that the 

directionality of the relationships could not be determined. Needs and preferences were selected 

as the outcome based on the design of the included surveys and how previous research was 

conducted in other cancer sites. It can also be argued that needs and preferences are measures that 

can be acted on or improved by the health care providers of follow-up care, making them a 

clinically applicable outcome measure.  

Chance 

The small sample size and lack of statistical power present in Manuscript 1 of this thesis 

requires comment. It is possible that some of the null findings are due to a type II error in that 

there was not enough power to detect associations between patient characteristics and patient 

follow-up needs and preferences. A sample power calculation is provided in the appendices. 

However, because many associations were assessed for the first time in this thesis such as 

between measures of wellbeing and follow-up needs in head and neck cancer patients, there were 



120 

 

no available estimates on minimally important differences in the literature to inform appropriate 

power analyses for all associations investigated. Future research in the follow-up survey study 

with data collected over multiple years and more power will be able to detect smaller effects of 

interest.  

 A discussion of type I error is also warranted for Manuscript 1. Multiple comparisons 

were employed, which increases the risk of finding associations that occurred due to chance 

alone. However, given the exploratory and hypothesis generating nature of this manuscript, the 

low statistical power and high risk of type II error, inflations in p-values and confidence intervals 

were not justified to decrease the risk of type I error, as this would detrimentally increase the risk 

of type II errors and null findings. All p-values have been included for readers to interpret the 

chance of type I errors in Manuscript 1.  

 In Manuscript 2, a large sample size and high statistical power was present, which 

allowed for small magnitude statistical differences to be detected between delivered and 

recommended follow-up visits and whether patients received at least one head, neck and chest 

imaging test. Patient preferences for frequency of visits and imaging tests in Manuscript 1 suggest 

that these are clinically meaningful differences, however no evidence exists to support clinically 

meaningful survival benefits with higher intensities of follow-up care practices.4 Therefore, the 

magnitude of associations reported in Manuscript 2 should be interpreted with caution. 

5.3.2!External Validity 

Generalizability 

This thesis investigated follow-up care for head and neck patients in Ontario that were 

well enough to be on routine follow-up. Therefore, these findings are not generalizable to all head 

and neck cancer patients who complete treatment, such as those with higher risks of recurrence or 

those who require more intensive follow-up. This was recognized in the early planning stages of 

this project and not considered to be a major limitation because the included group of patients 
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represents the majority of patients seen at cancer clinics each week across the province. Ontario 

has a single-payer universal health insurance program, and the results of this thesis may be less 

applicable to patients treated in other health care cultures where patients’ preferences may be 

different and alternative health care models have other goals or interact with patients dissimilarly.  

Specific to Manuscript 1, the study population was recruited at two cancer centres that 

draw from many small cities and large rural populations and therefore limit the generalizability of 

the findings to cancer centres and patients in urban settings. Future research would clarify the 

extent to which urban patient preferences and needs differ. For instance, differences in patients’ 

preferences for follow-up may be related to the busyness of the clinics, or challenges with 

travelling (e.g. traffic or parking) associated with going to appointments at a more urban cancer 

centre. The population-based study in Manuscript 2 included patients treated at multiple centres 

in Ontario and living in communities with ranging degrees of rurality, thereby increasing the 

generalizability of findings.  

5.4!Clinical Implications and Future Research 

The findings of this thesis have several important clinical implications. Head and neck 

cancer patients are a heterogeneous patient population with a wide range of needs and preferences 

which are not suitable to a single approach to follow-up care. Screening patients for anxiety and 

evaluating patients’ quality of life and performance status are valuable methods to identify 

patients who would benefit from additional care in a more personalized and individualized 

approach to follow-up. Regarding current practices, wide variation was found in how often 

patients are having visits with physicians and having imaging tests performed. Some of this 

variation was due to patient- and disease-related factors such as number of comorbidities and 

treatment received, also suggesting that an individualized and risk-based approach to follow-up 

care would be superior to single approach or a set of rigid guidelines.  

 There are a number of future research opportunities that stem from this work.  
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First, this thesis was predominantly descriptive in nature and identified many important 

associations that could function as hypotheses and be studied to greater extents in future research. 

For example, analyzing a potential gender effect in head and neck cancer patients needs for 

follow-up would elucidate the association found in Manuscript 1 and would be useful evidence 

for physicians when tailoring follow-up care plans for patients. Regarding an example of an 

association from Manuscript 2 meriting further investigation, uncovering the reasons for 

variations in follow-up care by treatment LHIN could identify potential target areas for 

improvement within the organization of provincial health care services for head and neck cancer.  

Second, qualitative research would add additional depth and detail about the patient 

experience in follow-up care by not restricting patient responses to specific survey questions.  

Third, Manuscript 1 was derived from a larger study that intends to evaluate how head 

and neck cancer patients’ needs and preferences change over a 3-year follow-up period. This 

knowledge is essential should the duration of follow-up care for head and neck cancer patients in 

Ontario be subject to reform.  

Fourth, Manuscript 2 was a part of a study which includes other objectives aiming to 

evaluate the impact of varying follow-up practices in Ontario by examining patient outcomes. 

Understanding the impact of current follow-up practices in Ontario will shed light on how 

detrimental variation in practices may be to patients, and how desperately follow-up care may be 

in need of modification.  

5.5!The Potential for a Clinical Trial 

The final recommendation for future research is for a randomized clinical trial to evaluate 

follow-up strategies. Head and neck cancer follow-up strategies have never been tested in an 

experimental setting and this has been strongly advocated for over the past 15 years.19,21–26 It may 

have been a challenge to design a follow-up strategy and select a primary outcome worth testing 

in the past, especially with the lack of survival advantages shown with follow-up strategies for all 
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cancer sites. However, many clinical trials for other cancer sites have been performed in recent 

years with primary outcomes other than survival, including quality of life, and patient satisfaction 

as well as secondary outcome measures for cost evaluations.27–34 Decision making in follow-up 

care for head and neck cancer patients would be reduced in complexity if there were higher level 

evidence available on the subject, rather than consensus-based guidelines developed outside of 

Canada. The evidence produced in this thesis lays the ground work necessary to plan a Canadian 

trial by summarizing head and neck cancer patients’ wellbeing and needs in routine follow-up as 

well as outlining current practices in the real world.  

In 2006, the Institute of Medicine released a report entitled “From cancer patient to 

cancer survivor – Lost in transition”,35 which recognized the need for improved follow-up care 

for cancer survivors. One of the report’s main recommendations was the use of survivorship care 

plans to improve the quality of delivered follow-up care. Survivorship care plans are 

individualized care plans designed by the attending oncologists to aid in the coordination of care. 

These plans are to include a number of relevant aspects to the entire medical team and patient 

such as cancer details (diagnosis, histology and stage), a summary of treatments received, medical 

history (including received supportive services such as for psychosocial needs), an ongoing plan 

for follow-up including how often patients should have visits and undergo imaging tests, what 

side effects to monitor for, where to access additional health services or information and a clear 

outline of the roles and responsibilities of specific health care providers involved with delivering 

follow-up care.36 

The main inferences of this thesis, specifically, individualizing head and neck cancer 

follow-up care, including risk-based assessments based on primary disease, addressing specific 

patients’ needs and preferences and involving patients in their own care, closely align with the 

main objectives of survivorship care plans to enhance follow-up care. Therefore, one possible 

design of a follow-up strategy for head and neck cancer patients worth testing in a multicentre 
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clinical trial, would be routine practice plus the use of a survivorship care plan versus routine 

practice with primary endpoints such as improved quality of life and patient satisfaction and 

secondary endpoints of overall survival. Future research would be required to develop a feasible 

and suitable survivorship care plan for the Canadian setting,37 and to tailor the care plan for the 

head and neck patient population. Nonetheless, this represents a compelling option as a means of 

personalizing follow-up care and would make effective use of this thesis work. 

5.6!Conclusions 

Cancer care does not end when treatment is complete. Follow-up care is an imperative 

part of the cancer care trajectory and highly valued by both patients and physicians. The number 

of head and neck cancer survivors is rising and the body of existing literature does not contain 

high-level evidence to inform best practices for follow-up care for this patient population. This 

thesis provides insight on how to deliver more effective follow-up care to patients with head and 

neck cancer in the present day and represents a first step towards improving follow-up care and 

maximizing benefits to patients in the years to come. 
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Appendix A 

Figures for Study Period, Follow-up Period and Timeline of Follow-up 

Surveys for Manuscript 1 

 

 

 

 
Figure 4. Manuscript 1 Recruitment and Study Period 

 

 

 

 

 

 

Figure 5. Manuscript 1 Follow-up Period and Timeline of Follow-up Surveys 
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Appendix B 

Patient Follow-up Survey 
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Appendix C 

Follow-up Survey Consent Form and Nurse Questionnaire 
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Appendix D 

Summary of Reliability and Internal Consistency Analyses for 

Manuscript 1 

In general, reliability refers to the degree to which a measurement instrument is free from 
measurement error, and estimates the extent to which scores for the same patient do not change 
over repeated measurements under several conditions.1 It consists of three properties: 1) internal 
consistency, 2) reliability (test-retest, intra-rater and inter-rater), and 3) measurement error. The 
purpose of this appendix is to describe the reliability and internal consistency analyses used in 
Manuscript 1. 
 

a)! Internal consistency measures the degree of interrelatedness amongst individual survey 
items and suggests whether or not the items are measuring the same construct.1 Cronbach 
alpha2, was used to measure internal consistency in manuscript 1.  

 
b)! Inter-rater reliability measures the extent to which scores for the same patient have not 

changed when different raters or coders enter data for the same patient.3 The Kappa 
statistic4 was used and indicates the proportion of agreement beyond that expected by 
chance when paper survey responses were entered into computer software by coders. 
  

c)! Intra-rater reliability measures the extent to which scores for the same patient have not 
changed when the same rater or coder enters the data multiple times.3 The Kappa 
statistic4 was used and indicates the proportion of agreement beyond that expected by 
chance n paper survey responses were entered into computer software by coders. 

 
d)! Test-retest reliability measures the extent to which scores for the same patient have not 

changed when the same survey is administered over 2 or more points in time that are 
relatively close in time.3 Test-retest reliability in manuscript 1 was investigated with a 
sample of 36 patients over approximately a 2-month period using intra-class correlation.  

 

Table A-1 Cronbach alphas for internal consistency of study variables 

Variable Name Cronbach 
! Comments 

Fear of Recurrence 0.76  
Expected Benefits 0.51  
Follow-up Attitudes 
 Communication 
 Reassurance 
 Nervous Anticipation 
 Perceived Disadvantages 

 
0.80 
0.50 
0.66 
0.30 

 
 
 
 

Items remain separate in 
subsequent analyses 

General Needs 0.64  
Specific Needs 0.83  
*Cronbach !"0.50 is the minimum acceptable level of reliability2 
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Table A-2 Kappa scores for inter-rater and intra-rater reliability of survey items 

 
Number 

of 
surveys 

Total 
Number 
of survey 

items 

Number 
of perfect 
# scores 
#=1 

Number of 
very good 
# scores 

1>#"0.81 

Number of 
good  

# scores 
0.80"#"0.61 

Number of 
moderate  
# scores 

0.60"#"0.41 
Inter-rater reliability 
for Rater 1 and Rater 2 10 89 87 - 2 - 

Intra-rater reliability 
for Rater 1 5 89 89 - - - 

Intra-rater reliability 
for Rater 2 5 89 87 - 1 1 

*# score=Kappa score  
**!Kappa value interpretations: 1 is perfect, "0.81 is very good, 0.61–0.80 is good, 0.41–0.60 is moderate, 0.21–0.40 is 
fair and <0.21 is poor4 
 
Table A-3 Intra-class correlation coefficients for test-retest reliability of study variables 

Variable Name ICC Value 

Follow-up Attitudes 
 Communication 
 Reassurance 
 Nervous Anticipation 

 
0.43 
0.71 
0.61 

General Needs 0.49 
Specific Needs 0.71 

*ICC=Intra-class correlation coefficient 
**ICC value interpretations: >0.75 is excellent, 
 0.40–0.75 is fair to good and <0.40 is poor5 
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Appendix E 

Additional Analyses for Manuscript 1 

 

 

Table A-4 Patient Characteristics by Years after Completion of Treatment (N=109) 

Characteristics 
Year 1  

Median Score/Response 
(range) 

Year 2  
Median Score/Response 

(range) 

p-
value 

HADS Anxiety 4  
(0-14) 

3 
(0-16) 0.92 

HADS Depression 2 
(0-13) 

2 
(0-14) 0.57 

UWQol 89.6  
(19.8-100) 

87.5 
(37.5-100) 0.50 

Global Qol – health today is.. Good 
 (poor to excellent) 

Very Good 
(poor to excellent) 0.81 

Global Qol – compared to one 
year ago, health is.. 

Much better 
(much worse to much better) 

Somewhat better 
(much worse to much better) <.0001 

Optimism 18.0 
(8-24) 

17.0 
(5-24) 0.74 

Fear of recurrence  33.3 
(0-100) 

33.3 
(0-100) 0.65 

Communication 91.7 
(33.3-100) 

83.3 
(33.3-100) 0.02 

Reassurance 80.2 
(49.8-100) 

80.2 
(33.2-100) 0.43 

Nervous Anticipation 10.0 
(0-66.8) 

16.6 
(0-80.0) 0.37 

Expected Benefits 80.0 
(40-100) 

80.0 
(40-100) 0.76 

Boldface and italicized font indicates statistical significance (p<0.05) 
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Appendix F 

Figures for Study Period, Follow-up Period and Follow-up Years for 

Manuscript 2 

 

 

 
Figure 6. Manuscript 2 Accrual Window and Study Period 

 

 

 

 

Figure 7. Manuscript 2 Follow-up Period and Follow-up Years 
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Appendix G 

Appendix G. Data Sources and ICES Database Descriptions 

1)! Ontario Cancer Registry (OCR) is a Cancer Care Ontario maintained database that 
collects information on residents in the province of Ontario who have been diagnosed 
with Cancer or who have died of Cancer. It contains information on all cases of Cancer 
except non-melanoma skin cancer including administrative, clinical and demographic 
data from four sources. The four sources are hospital discharge and day surgery 
summaries, pathology reports, the province’s eight regional cancer centres and death 
certificates. The linked data therefore includes patient demographics, date of cancer 
diagnosis, primary cancer site information, histology reports, hospital discharge 
summaries and death information1. 
 

2)! Cancer Activity Level Reporting (ALR) was formerly populated by the Oncology 
Patient Information System (OPIS) and is a database that collects information on cancer 
patients that are treated at the Ontario regional cancer centres. It collects patient 
demographics as well as information on radiotherapy and systemic therapy cancer 
treatments, patient disease characteristics and additional codes which capture the duration 
of treatment, treatment dose and type of treatment1.  
 

3)! Ontario Health Insurance Plan Claims Database (OHIP) contains data from all the 
claims made by Ontario health care providers for insured services provided to residents of 
Ontario. Each record in the database represents a single service provided to a specific 
person on a specified date as well as the diagnosis associated with that service. Linked 
data from the OHIP database includes information about the service provided, the 
associated diagnosis, the date of service and the physician specialty. Services that are not 
contained within the OHIP database include inpatient hospital services, services funded 
by alternate funding plans and some laboratory services1.  

 
4)! Canadian Institute for Health Information Discharge Abstract Database 

(CIHI/DAD) contains all the information collected when a patient is discharged from a 
hospital in Canada. This includes patient demographics, diagnosis and procedure 
information. Each entry represents a single discharge1.  

 
5)! Canadian Institute for Health Information Same-day Surgery Database (CIHI/SDS) 

was derived from the NACRS database in 2003 and has since been housed separately in a 
database at ICES. Each entry represents a single surgery or procedure. The data in this 
database include information on patients’ demographics (age, and sex), clinical data 
(diagnoses, procedures and number of appointments) and administrative data (such as 
hospital number)1. 

 
6)! Registered Persons Database (RPDB) is a database that collects personal and 

demographic information on residents of Ontario for the purpose of provincial health care 
insurance coverage and ensuring eligibility. This database serves an important purpose by 
recording health services provided to patients, assigning health numbers/identifiers for 
insurance purposes and managing publicly funded health programs of the province. This 
data is de-identified by assignment of an identifying number and the personal information 
is removed so the remaining demographic information itself can be extracted and linked 
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with data in the other databases. Demographic information includes age, sex and postal 
code1.  

 
7)! Ontario Census Area Profile. At ICES, Census files for Ontario include demographic 

data on 100% of the residents of Ontario, including age, sex and postal code. The most 
recently available data is for 20061.  

 
8)! Office of the Registrar General - Deaths (ORGD) is a dataset that includes information 

on all registered deaths in Ontario beginning in 1990. It includes the date of death as well 
as information on the cause of death1.  

 

References 
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Appendix H 

OHIP Codes used to Identify Physician Visits, Endoscopies and Imaging 

Tests 

 

Variables OHIP Codes 

CT X188, X400, X401, X402, X405, X408, X124, X403, X404, 
X125, X406, X407 

MRI X421, X422, X425, X431, X432, X435, X441, X442, X445 

X-ray X004, X005, X006, X012, X007, X008, X010, X019, X020, 
X090, X091, X092 

Neck Ultrasound J105, J405 

Endoscopy Z296, Z299 

Surgical Oncology Visits A033, A035, A036, A935, A034, A243, A245, A246, A244 

Radiation Oncology Visits A341, A343, A345, A346, A745, A340, A344, A348 

Medical Oncology Visits 
A130, A133, A135, A136, A435, A131, A134, A138, A441, 
A443, A444, A445, A446, A448, A845, A611, A613, A615, 
A616, A655, A614, A618 

Primary Care Visits 
A007, A903, E079, E080, K029, K033, K038, K039, K050, K051, 
K052, K053, K054, K055, K070, K071, K072, Q040, Q042, 
Q150, Q152 
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Appendix I 

ICD-O3 Histology Codes Used to Identify Head and Neck Cancer Cases 

 

 

 

Tumor Site ICD-O3 Histology Codes 

Oral Cavity 

C01, C019 
C02, C020, C021, C022, C023, C024, C028, C029 
C03, C030, C031, C039 
C04, C040, C041, C048, C049 
C05, C050, C051, C052, C058, C059  
C06, C060, C061, C062, C068, C069 

Oropharynx C09, C090, C091, C098, C099 
C10, C100, C101, C102, C103, C104, C108, C109 

Nasopharynx C11, C110, C111, C112, C113, C118, C119 

Hypopharynx C12, C129 
C13, C130, C131, C132, C138, C139 

Larynx C32, C320, C321, C322, C323, C328, C329 
Unspecified Neoplasm 
of the Head and Neck C14, C140, C142, C148 
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Appendix J 

ICD-9 and ICD-10 Coding Algorithms for Elixhauser Comorbidities 

Comorbidities ICD-9 codes ICD-10 codes 
Congestive heart 
failure  

398.91, 402.01, 402.11, 402.91, 
404.01, 404.03, 404.11, 404.13, 
404.91, 404.93, 425.4–425.9, 428.x  

I09.9, I11.0, I13.0, I13.2, I25.5, 
I42.0, I42.5–  
I42.9, I43.x, I50.x, P29.0  

Cardiac arrhythmias  426.0, 426.13, 426.7, 426.9, 
426.10, 426.12, 427.0–427.4, 
427.6–427.9, 785.0, 996.01,  
996.04, V45.0, V53.3  

I44.1–I44.3, I45.6, I45.9, I47.x–
I49.x, R00.0,  
R00.1, R00.8, T82.1, Z45.0, Z95.0  

Valvular disease  093.2, 394.x–397.x, 424.x,  
746.3–746.6, V42.2, V43.3  

A52.0, I05.x–I08.x, I09.1, I09.8, 
I34.x–I39.x, Q23.0–Q23.3, Z95.2–  
Z95.4  

Peripheral vascular 
disorders  

093.0, 437.3, 440.x, 441.x, 443.1– 
443.9, 447.1, 557.1, 557.9, V43.4  

I70.x, I71.x, I73.1, I73.8, I73.9, 
I77.1, I79.0, I79.2, K55.1, K55.8,  
K55.9, Z95.8, Z95.9  

Pulmonary 
circulation 
disorders  

415.0, 415.1, 416.x, 417.0, 417.8, 
417.9  

I26.x, I27.x, I28.0, I28.8, I28.9  

Hypertension, 
uncomplicated  

401.x  I10.x  

Hypertension, 
complicated  

402.x–405.x  I11.x–I13.x, I15.x  

Paralysis  334.1, 342.x, 343.x, 344.0–344.6, 
344.9  

G04.1, G11.4, G80.1, G80.2, 
G81.x, G82.x, G83.0–G83.4, G83.9  

Other neurological 
disorders  

331.9, 332.0, 332.1, 333.4, 333.5, 
333.92, 334.x–335.x, 336.2, 340.x, 
341.x, 345.x, 348.1, 348.3, 780.3, 
784.3  

G10.x–G13.x, G20.x–G22.x, 
G25.4, G25.5, G31.2, G31.8, 
G31.9, G32.x, G35.x–G37.x,  
G40.x, G41.x, G93.1, G93.4, 
R47.0, R56.x  

Chronic pulmonary 
disease  

416.8, 416.9, 490.x –505.x, 506.4, 
508.1, 508.8  

I27.8, I27.9, J40.x–J47.x, J60.x–
J67.x, J68.4, J70.1, J70.3  

Diabetes, 
uncomplicated  

250.0–250.3  E10.0, E10.1, E10.9, E11.0, E11.1, 
E11.9, E12.0, E12.1, E12.9, E13.0, 
E13.1, E13.9, E14.0, E14.1, E14.9  

Diabetes, 
complicated  

250.4–250.9  E10.2–E10.8, E11.2–E11.8, E12.2–  
E12.8, E13.2–E13.8, E14.2- E14.8  

Hypothyroidism  240.9, 243.x, 244.x, 246.1, 246.8  E00.x–E03.x, E89.0  
Renal failure  403.01, 403.11, 403.91, 404.02,  

404.03, 404.12, 404.13, 404.92, 
404.93, 585.x, 586.x, 588.0, V42.0, 
V45.1, V56.x  

I12.0, I13.1, N18.x, N19.x, N25.0, 
Z49.0–Z49.2, Z94.0, Z99.2  

Liver disease  070.22, 070.23, 070.32, 070.33,  
070.44, 070.54, 070.6, 070.9,  
456.0–456.2, 570.x, 571.x, 572.2–
572.8, 573.3, 573.4, 573.8, 573.9, 
V42.7  

B18.x, I85.x, I86.4, I98.2, K70.x, 
K71.1, K71.3–K71.5, K71.7, 
K72.x–K74.x, K76.0, K76.2–  
K76.9, Z94.4  



148 

 

Peptic ulcer disease 
excluding bleeding  

531.7, 531.9, 532.7, 532.9, 533.7, 
533.9, 534.7, 534.9  

K25.7, K25.9, K26.7, K26.9, 
K27.7, K27.9, K28.7, K28.9  

AIDS/HIV  042.x–044.x  B20.x–B22.x, B24.x  
Lymphoma  200.x–202.x, 203.0,  

238.6  
C81.x–C85.x, C88.x, C96.x,  
C90.0, C90.2  

Metastatic cancer  196.x–199.x  C77.x–C80.x  
Solid tumor without 
metastasis  

140.x–172.x, 174.x–195.x  C00.x–C26.x, C30.x–C34.x,  
C37.x–C41.x, C43.x, C45.x–C58.x,  
C60.x–C76.x, C97.x  

Rheumatoid 
arthritis/collagen 
vascular disease  

446.x, 701.0, 710.0–710.4, 710.8, 
710.9, 711.2, 714.x, 719.3,720.x, 
725.x, 728.5, 728.89, 729.30  

L94.0, L94.1, L94.3, M05.x,  
M06.x, M08.x, M12.0, M12.3, 
M30.x, M31.0–M31.3, M32.x–
M35.x, M45.x, M46.1, M46.8,  
M46.9  

Coagulopathy  286.x, 287.1, 287.3–287.5  D65–D68.x, D69.1, D69.3–D69.6  
Obesity  278.0  E66.x  
Weight loss  260.x–263.x, 783.2, 799.4  E40.x–E46.x, R63.4, R64  
Fluid and 
electrolyte disorders  

253.6, 276.x  E22.2, E86.x, E87.x  

Blood loss anemia  280.0  D50.0  
Deficiency anemia  280.1–280.9, 281.x  D50.8, D50.9, D51.x–D53.  
Alcohol abuse  265.2, 291.1–291.3, 291.5–291.9, 

303.0, 303.9, 305.0, 357.5,  
425.5, 535.3, 571.0– 571.3, 980.x, 
V11.3  

F10, E52, G62.1, I42.6, K29.2, 
K70.0, K70.3, K70.9, T51.x, Z50.2,  
Z71.4, Z72.1  

Drug abuse  292.x, 304.x, 305.2– 305.9, V65.42  F11.x–F16.x, F18.x, F19.x, Z71.5, 
Z72.2  

Psychoses  293.8, 295.x, 296.04, 296.14, 
296.44, 296.54, 297.x, 298.x  

F20.x, F22.x–F25.x, F28.x, F29.x, 
F30.2, F31.2, F31.5  

Depression  296.2, 296.3, 296.5, 300.4, 309.x, 
311  

F20.4, F31.3–F31.5, F32.x, F33.x, 
F34.1, F41.2, F43.2  
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Appendix K 

Database Sources and Relevant Administrative Database Codes for 

Other Study Variables 

Variables Relevant 
Databases Codes 

Age at diagnosis RPDB  

Sex RPDB  

Income quintile  RPDB, 
Census2006  

Comorbidities CIHI See appendix J 

Residential location RPDB, 
Census2006  

Tumor site OCR See appendix I.  

Treatment OHIP, CIHI, ALR 

CIHI intervention codes: 
1EE87, 1EE91, 1EM87, 1EN87, 1EN91, 1EQ87, 1FB87, 

1FB91, 1FC87, 1FD87, 1FG87, 1FH87, 1FJ87, 1FJ91, 
1FQ87, 1FX87, 1FX91, 1GA87, 1GA89, 1GB87, 1GB89, 

1GE87, 1GE89, 1GE91, 1MC87, 1MC89, 1MC91 
 

CIHI procedure codes: 
3621, 3700, 3701, 3709, 3710 

3720, 3730, 3740, 3741, 3749, 3780, 3781, 3782, 3789, 
3790, 3791, 3792, 3793, 3799, 3920, 3921, 3922, 3930, 
3931, 3939, 3962, 3969, 3999, 4092, 4120, 4121, 4122, 
4123, 4129, 4199, 4200, 4201, 4209, 4210, 4220, 4221, 
4222, 4229, 4230, 4240, 5220, 5230, 5231, 5232, 5233, 

8850, 8851, 8852, 8853 
 

OHIP codes: 
M081, M082, M084, R910, R915, S003, S005, S006, 

S007, S018, S067, S068, Z323, Z502, G281, G339, G345, 
G359, G381 

Stage OCR  

Time from 
Diagnosis to end of 
treatment 

OCR, OHIP, 
CIHI, ALR  

LHIN (treatment) OHIP, CIHI, ALR  
OCR: Ontario Cancer Registry 
RPDB: Registered Persons Data Base files 
CIHIDAD: Canadian Institute for Health Information 
OHIP: Ontario Health Insurance Plan Claims Database  
ALR: Cancer Activity Level Reporting 
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Appendix L 

The 14 Local Health Integration Networks and Head and Neck Cancer 

Treatment Centres 

 

Local Health Integration Networks!
1 Erie St. Clair 8 Central 
2 South West 9 Central East 
3 Waterloo Wellington 10 South East 
4 Hamilton Niagara Haldimand Brant 11 Champlain 
5 Central West 12 North Simcoe Muskoka 
6 Mississauga Halton 13 North East 
7 Toronto Central 14 North West 

 

 

 
Figure 8. The 14 Local Health Integration Networks and Head and Neck Cancer Treatment Centres 

 
Adapted from: Eskander A, Irish J, Urbach D, Goldstein D. Head and Neck Cancer Surgery in Ontario, 2003-2010: An 
ICES Atlas.; 2015. http://www.ices.on.ca/flip-publication/Head-and-Neck-Cancer-Surgery-in-Ontario-2003?2010-An-
ICES-Atlas/index.html. Accessed Aug 21, 2016. 
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Appendix N 

Statistical Power Calculations 

 
 
The purpose of this appendix is to summarize the statistical power of the analyses in this 

thesis. Calculations using the binomial distribution for the size of the confidence intervals and 
margin of error for population proportions were included. There was no single specific 
relationship of interest between an exposure and outcome, and multiple associations between 
variables and several outcomes were studied. Therefore, one power calculation for one 
association in each manuscript was included as an example.  
 
 
Manuscript 1. Power Calculations for proportions 

P 1-P N CI Lower Limit CI Upper Limit R 
0.1 0.9 175 0.056 0.144 0.044 
0.2 0.8 175 0.141 0.259 0.059 
0.3 0.7 175 0.232 0.368 0.068 
0.4 0.6 175 0.327 0.473 0.073 
0.5 0.5 175 0.426 0.574 0.074 

P=proportion of population with characteristic or factor, N=sample size, CI Limits=P ± (1.96*(P*1-P/N)1/2), R=margin 
of error 
 
 
 
 
 
 
 
Manuscript 1. Power Calculation Example 
Characteristic Outcome N Prevalence (p0) OR Smallest 

Detectable 
Difference (d) 

Power 

Anxiety General Needs 175 0.20 2.0 0.13 79% 
r=the proportion of patients with anxiety to those without anxiety, p0=the prevalence of characteristic in head and neck cancer patients,  

d= the smallest detectable difference to be observed, N=study sample size  (1) 
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Manuscript 2. Power Calculations for proportions for Follow-up year 1 
P 1-P N CI Lower Limit CI Upper Limit R 

0.1 0.9 3975 0.091 0.109 0.009 
0.2 0.8 3975 0.188 0.212 0.012 
0.3 0.7 3975 0.286 0.314 0.014 
0.4 0.6 3975 0.385 0.415 0.015 
0.5 0.5 3975 0.484 0.516 0.016 

P=proportion of population with characteristic or factor, N=sample size, CI Limits=P ± (1.96*(P*1-P/N)1/2), R=margin 
of error 
 
 
 
Manuscript 2. Power Calculations for proportions for Follow-up year 5 

P 1-P N CI Lower Limit CI Upper Limit R 
0.1 0.9 1614 0.085 0.115 0.015 
0.2 0.8 1614 0.180 0.220 0.020 
0.3 0.7 1614 0.278 0.322 0.022 
0.4 0.6 1614 0.376 0.424 0.024 
0.5 0.5 1614 0.476 0.524 0.024 

P=proportion of population with characteristic or factor, N=sample size, CI Limits=P ± (1.96*(P*1-P/N)1/2), R=margin 
of error 
 
 
 
Manuscript 2. Power Calculation Example 
Characteristic Outcome N Prevalence (p0) OR Smallest 

Detectable 
Difference (d) 

Power* 

Comorbidities At least 1 
chest imaging 
test 

14228 0.10 1.15 0.013 94% 

r=the proportion of patients with comorbidities to those without comorbidities, p0=the prevalence of characteristic in head and neck cancer 

patients, d= the smallest detectable difference to be observed, N=study sample size  (1) 
*This power calculation has not been inflated to take into account the repeated measures on the same patients  
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