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Abstract

Background—Treatments for squamous cell carcinoma of the head and neck (HNSCC) are 

associated with toxicities that lead to emergency department (ED) presentation.

Methods—We utilized data from an ongoing prospective cohort of newly diagnosed, previously 

untreated patients (N=298) with HNSCC to evaluate the association between clinical and 

epidemiologic factors and risk and frequency of ED presentation. Time to event was calculated 

from the date of treatment initiation to ED presentation, date of death, or current date. Frequency 

of ED presentation was the sum of ED visits during the follow-up time.

Results—History of hypertension, normal/underweight body mass index (BMI), and probable 

depression predicted increased risk of ED presentation. BMI and severe pain were associated with 

higher frequency of ED presentation.

Conclusions—Clinical and epidemiologic factors can help predict HNSCC patients that will 

present to the ED to improve treatment-related patient outcomes and quality of life.
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INTRODUCTION

Head and neck cancer is the 6th most common malignancy globally.1 Nearly 90% of these 

tumors are classified as squamous cell carcinoma of the head and neck (HNSCC) and 

include cancer of the oral cavity, pharynx, and larynx. Survival rates for HNSCC are quite 

high when treated in early stages (5-year survival of approximately 75%),1 however many 

patients present with metastatic disease at diagnosis, resulting in a reduced survival of 

approximately 35%.1, 2

Advances in HNSCC treatment have improved survival even at advanced stages.3 However, 

these treatments are associated with significant toxicities that compromise patient 

functionality and quality of life and present significant management challenges for the 

clinical staff.2, 4 Emergency departments (EDs) are now a frequent site of care for many 

cancer patients.5 Visiting the ED may potentially reflect inadequacy in addressing or 

managing expected side effects or complications during routine care.5 Additionally, ED 

visits increase cost of care, result in unplanned hospitalizations and breaks in treatment, and 

are associated with poor overall survival and other cancer-related outcomes.5, 6

In the present study, we used an ongoing prospective cohort of patients (N=298) with 

HNSCC to determine the chief complaints during ED visits, risk of ED visit after treatment 

initiation, and frequency of ED visits. We assessed the importance of clinical, 

epidemiological, and behavioral factors associated with their ED presentation with the aim 

of identifying modifiable risk factors associated with overall cancer-related outcomes.

MATERIALS AND METHODS

Study Population

The study population consists of participants in an ongoing prospective cohort study of 

HNSCC at The University of Texas MD Anderson Cancer Center. These patients are newly 

diagnosed, histologically confirmed, HNSCC being treated at MD Anderson. This study was 

approved by the Institutional Review Board at MD Anderson, and informed consent was 

obtained from each patient.

Exclusions and Eligibility

The study includes newly diagnosed patients (with no prior history of cancer or previous 

cancer treatment) over the age of 18 with loco-regional HNSCC being treated at MD 

Anderson. Patients were English or Spanish speaking and able to provide written informed 

consent. Patients were excluded from the study if they had distant metastasis or were 

participating in clinical trials for pain. Additionally, 9 individuals withdrew from the study to 

receive treatment outside MD Anderson and were excluded from the present analysis. A 

total of 298 individuals are included in the present study.
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Study Setting

The Multidisciplinary Head and Neck Cancer Center: Patients first present to the center for 

treatment evaluation. A multidisciplinary team of surgical, medical, radiation oncologists, 

dental oncology, speech language pathology, nutrition, and social work consult to 

recommend the best treatment option. Trained MD Anderson staff administered informed 

consent and questionnaires to patients prior to evaluation by clinicians. Data were collected 

at baseline, weekly during treatment, and during clinic visits.

Emergency Department: Established in 2010 as the first academic department of emergency 

medicine at a comprehensive cancer center, the MD Anderson ED has 44 beds. In 2014, the 

department received more than 20,000 patient visits. The data related to each ED visit 

include primary and secondary presenting symptoms/complaints, number and frequency of 

emergency visits, symptom severity, disposition (discharged or admitted to hospital/intensive 

care unit) and discharge diagnosis.

Epidemiology and Clinical Data Collection at Presentation to the Cancer Center

Trained MD Anderson staff administered questionnaires to patients presenting at the Head 

and Neck Center, prior to being seen by clinicians. The questionnaire was developed by an 

interdisciplinary team of epidemiologists, behavioral scientists, and medical oncologists in 

order to understand the epidemiology of the different types and cancers and the underlying 

factors associated with cancer risk, progression and survival. Clinical data was abstracted 

from patients’ charts.

Outcome Variables

Chief Complaints and Discharge Diagnoses—The chief complaint is the stated 

reason for the ED visit captured when the patient arrives in the ED. There is no standard 

nomenclature or coding mechanism for ED chief complaints. In order to clean and 

standardize the chief complaint fields, we utilized previously described categories for ED 

visits in cancer patients to categorize the chief complaints into 11 broad categories (see 

Table 1) 5; gastrointestinal (GI), bleeding, cardiovascular, fever, injury, malaise, neurologic, 

pain, respiratory, syncope and other.

The International Classification of Diseases, Ninth Revisions (ICD-9) is the system of 

assigning codes to diagnoses and procedures associated with hospital use in the United 

States. Generally, ED visits are assigned more than one ICD-9 per visit. For this study, we 

evaluated ICD-9 codes in positions 1 to 5 for the purpose of describing the top discharge 

diagnoses associated with the primary chief complaints. ICD-9 codes associated with the 

tumor (ICD-9 codes 140-239 “Neoplasms”) were not included as all the study subjects were 

known to have head and neck cancer.

Risk and Frequency of ED visits—For the descriptive analysis, individuals were coded 

as 0 if they had no ED visits, and 1 if they had at least one ED visit after treatment initiation. 

Follow-up time was defined as time from treatment initiation to first ED visit (for those who 

presented to the ED at least once), time from treatment initiation to the current date (for 

individuals with no ED visits) and time from treatment initiation to death (for individuals 
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that died during the follow-up period, but did not present to the ED). Frequency of the ED 

visit was defined as number of ED visits during the follow-up time.

Independent Variables

Epidemiologic factors include age, sex, race/ethnicity (defined as white versus non-white), 

education (less than or greater than high school education) and marital status (married versus 

not married). Body mass index (BMI) was categorized according to the standard 

categorizations of the World Health Organization (underweight: BMI < 18.5 kg/m2, normal: 

BMI 18.6–25 kg/m2, overweight: BMI 25–29.9 kg/m2, and obese: BMI>30 + kg/m2). Due to 

the small number of patients in the underweight category (N=9), underweight and normal 

weight participants were combined. Previous studies and our preliminary analysis suggested 

that higher BMI is protective against adverse cancer-related outcomes.7 Therefore, we 

dichotomized BMI as overweight/obese versus normal/underweight, and used the 

overweight/obese category as the reference in the analysis. Depression, alcohol use, smoking 

status (never/ever), fatigue, and pain were also assessed. We used a single item measure to 

assess fatigue (“during the past 4 weeks, did you have a lot of energy?”). Depression was 

assessed using the Center for Epidemiologic Studies Depression (CESD) scale which is a 20 

question self-report instrument, scored on a scale of 0–60, used to measure several 

functional domains commonly linked to depression.8 The CESD score was calculated and a 

cut off of 23 was used to define “probable depression” according to the literature.9 Alcohol 

intake was categorized according to number of drinks per week (0, 1–6, 7–13, or 14+). Self-

reported pretreatment pain was assessed on a scale of 0–10 (0 representing no pain). Since 

normality was not met, we used the National Comprehensive Cancer Network cutoff score 

of ≥7 for severe pain. Treatment modality was coded as surgery, radiation, or chemotherapy/

chemoradiation. Cancer stage was divided into categories according to the Surveillance, 

Epidemiology, and End Results (SEER) program (in situ, localized, regional, distant site, 

unknown/unstaged). Due to the collinearity between treatment modality and cancer stage, 

we only included treatment in the present analysis. Analysis including stage of disease 

instead of cancer treatment are consistent with the findings described below.

Statistical Analysis

We performed descriptive analyses of patient characteristics of those with no ED visits 

versus those with at least 1 ED visit. Chief complaints were assessed by time to first ED visit 

(<14 days, 14–29 days, 30–89 days, 90–179 days, 180+ days). Top discharge diagnoses by 

ICD-9 category and top ICD-9 codes associated with the first ED visit were also described 

for those individuals with at least 1 ED visit.

We evaluated the role of the clinical and epidemiologic factors in risk of ED visit using Cox 

proportional hazards models to estimate hazard ratios (HRs) and 95% confidence intervals 

(CIs). Predictors with a p-value of <0.1 in the univariate analysis and a priori selected 

predictors with suspected associations with clinical outcomes (age, gender, ethnicity) were 

included in the multivariable analysis. Adherence to the Cox proportional hazards 

assumption was confirmed by plotting the Schoenfled residuals.
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Linear regression models were used to evaluate the association between clinical and 

epidemiologic factors and frequency of ED visit. We took the natural log of the frequency of 

ED visits to account for the non-normal distribution of the ED visit data. In order to take into 

account individuals with 0 ED visits, “1” was added to the frequency of the ED visit for 

every subject. Univariate analysis including follow-up time was conducted to determine 

inclusion in the multivariable model. Variable selection was conducted in a similar manner 

to the time-to-event analysis.

Finally, we tested for multiplicative interactions between treatment type and the variables 

with significant associations in each analysis to account for potential residual confounding 

due to treatment. We included the cross product term of the treatment variable 

(chemotherapy/chemoradiation versus other) and the predictors of interest in the 

multivariable model. The statistical significance of the interaction term was determined 

using the Wald statistic. All analyses were conducted using Stata statistical software (version 

14.0; StataCorp LP, College Station, Texas).

RESULTS

A total of 97 patients presented to the ED at least once in this study. Median time to first ED 

presentation was 30 days with a mean time of approximately 52 days. Individuals that 

visited the ED during the study period presented to the ED between 1–6 times. The median 

frequency of ED presentation was 1 ED visit, with a mean of approximately 2 ED (1.86) 

visits.

Chief Complaints and Discharge Diagnoses

Distribution of the chief complaints according to time to first ED visit from treatment 

initiation are shown in Figure 1. The most common chief complaints within 14 days of 

treatment initiation were GI (29.03%) and pain (19.35%). Pain persisted as a top chief 

complaint associated with presentation to the ED past 180 days.

Table 2 describes the top diagnosis categories, ICD-9 codes, and descriptions starting with 

the most frequently occurring, of the overall population with at least 1 ED visit and the 

subset of those admitted to the hospital or intensive care unit. The top diagnosis categories 

and ICD-9 codes were consistent between the two groups with “Symptoms” and “Endocrine, 

Nutritional, Metabolic, Immunity” categories being the most common discharge diagnosis 

categories.

Factors Associated with Emergency Department Presentation

Distribution of the patient characteristics between those that presented to the ED and those 

that did not are shown in Table 3. Individuals with at least one ED visit were more likely to 

fall in the normal weight category according to BMI, be treated with chemotherapy/

chemoradiation, present with severe pain at baseline, have a history of hypertension, and be 

classified as having depression according to a CESD score of greater than or equal to 23 (p-

value <0.03 for each). Distribution of gender was different between those that presented to 

the ED at least once and those that did not (27% female versus 18% male) however the 

difference was not statistically significant (P-value =0.08).

Reyes-Gibby et al. Page 5

Head Neck. Author manuscript; available in PMC 2018 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Risk for Emergency Department Presentation

Univariate and multivariable analysis for risk of ED presentation are shown in Table 4. In the 

univariate analysis, chemotherapy/chemoradiation (HR=2.41, 95% CI: 1.34–4.30), severe 

pretreatment pain (HR=1.82, 95% CI: 1.16–2.83), history of hypertension (HR=2.11, 95% 

CI: 1.38–3.21), normal BMI (HR=1.70 95% CI: 1.13–2.55), and depression (HR=2.71, 95% 

CI: 1.69–4.35) significantly associated increased risk of ED presentation.

In the multivariable analyses, normal BMI (HR = 1.86, 95% CI: 1.18–2.94), history of 

hypertension (HR=2.12, 95% CI: 1.29–3.45) and depression (HR =2.06, 95% CI: 1.16–3.65) 

remained significant predictors of increased risk of ED presentation. Treatment type 

(chemotherapy/chemoradiation HR= 1.80, 95% CI: 0.94–3.45) and severe pain (HR = 1.66 

95% CI: 0.96–2.87) were marginally associated with risk of ED presentation in the 

multivariable model. There were no significant interactions between treatment type and the 

clinical/patient characteristics associated with risk of ED visit (not shown).

Frequency of Emergency Department Presentation

Univariate and multivariable linear regression models for frequency of ED visit are shown in 

Table 5. Treatment with chemotherapy/chemoradiation (P=0.02), severe pretreatment pain 

(P=0.04), history of hypertension (P=0.03), normal BMI (P=0.04) and depression (P=0.001) 

were all positively associated with frequency of ED visit in the univariate analysis. 

Associations between normal BMI (P=0.02) and severe pain (P=0.02) and frequency of ED 

visits persisted after mutual adjustment in the multivariable analysis. Treatment with 

chemotherapy/chemoradiation (P=0.09) and history of hypertension (P=0.09) were 

marginally significant. No interactions were observed between treatment type and the 

significant predictors of ED visit frequency (not shown).

DISCUSSION

This is the first study to evaluate the association between clinical and epidemiologic factors 

and incidence of ED presentation in patients with HNSCC in a cohort study in the United 

States. A previous study in a Taiwanese population found that pain and gastrointestinal 

issues were primary complaints and for head and neck cancer (HNC) patients presenting to 

the ED, consistent with the findings from our study.10 This study identifies GI symptoms as 

the primary reason for ED presentation and one of the primary discharge diagnoses in this 

population, consistent with known symptoms of HNC treatment.4, 11, 12 Dysphagia 

(impairment of the swallowing process) is common in HNSCC patients, and is often under-

diagnosed and improperly treated13, resulting in in dehydration and malnutrition 14 and may 

necessitate the use of non-oral nutritional support. A recent study aimed at understanding the 

management and prevention of acute and late effects due to HNC therapy, in particular 

treatment associated effects related to swallowing, suggested that precautions can be taken 

prior to, during and after treatment in order to minimize the impact of dysphagia13. 

Radiation can also lead to nausea, vomiting, and mouth ulcers, which are often a source of 

GI related symptoms in this cancer population.3, 11
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Chemotherapy/chemoradiation was marginally associated with risk of and frequency of ED 

visit in this study. A majority (approximately 95%) of the chemotherapy/chemoradiation 

group was comprised of patients being treated with chemoradiation. Treatment for HNSCC 

is closely linked with stage of the disease and overall health of the patient.15 Treatment with 

chemoradiation has been associated with a variety of toxicities (severe fever, neutropenia, 

anemia, mucositis, hematologic toxicities).16 Our study suggests that treatment could be 

associated with risk or frequency of ED presentation and poorer overall cancer-related 

outcomes.

Pain is one of the first signs of HNC, and can be a result of the tumor itself or as a 

consequence of therapy. Up to 80% of patients with HNC report pain during treatment, and 

for nearly 40%, pain persists beyond treatment.17 We found that pain persisted as a top chief 

complaint associated with presentation to the ED past 180 days from treatment initiation. 

However, the role of pain in treatment naïve patient outcomes is less well understood. A 

recent study found that HNC patients with lymph node metastases were more likely to report 

severe pretreatment pain compared to patients without lymph node involvement, and that 

this was significantly correlated with measures of overall quality of life and increased 

symptom burden.4 Pre-treatment pain has been associated with poorer overall survival in 

patients with HNSCC18 thus suggesting the need for prompt pain treatment and 

management.

Depression occurs in over 10 % of cancer patients 19 and results in higher rates of mortality 

in cancer patients by up to 39%.20 The negative influence of depression on nutritional status 

and quality of life in patients with HNC has been previously demonstrated.21, 22 Baseline 

depression has been identified as a modifiable risk factor for malnutrition as a result of 

radiotherapy22 and the close correlation between psychosocial status and nutrition has been 

well documented in other cancer sites.23–26 Literature suggests that depression can be 

reliably diagnosed in oncology settings and that antidepressant medications and brief 

psychotherapy are effective for 60–80% of those affected.27, 28 Thus, the ED may be an 

important setting for screening for depression in this population.

The results of this study indicate that higher BMI may protect individuals from presentation 

to the ED, but history of hypertension, depression, and severe pain at diagnosis are positively 

associated with ED presentation and frequency. While high BMI has been linked with higher 

risk of several cancers, the association between pretreatment BMI and cancer-related 

outcomes and survival are not consistent across cancer sites.7, 29–31 A recent meta-analysis 

suggests that HNC patients with higher BMI prior to treatment have better survival rates, 

lower recurrence rates, and better distant failure or metastasis free survival rates compared to 

normal weight individuals.7 Our results are consistent with these findings. HNC patients 

experience significant weight loss throughout treatment, which is an important predictor of 

HNSCC outcomes.7, 32 Overweight and obese individuals may have higher nutritional 

reserves throughout therapy. Potentially, dietary interventions may be developed to maintain 

patient body weight throughout the course of treatment, in hopes of improving overall 

outcomes and reduce ED presentation in these patients.
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Hypertension prior to cancer treatment has been associated with the development of 

myocardiopathy due to therapeutic agents used in cancer treatment.33 Cardiotoxicity of 

cancer treatment is an important concern, with a history of hypertension as a risk factor. A 

State of Science report on cancer treatment-related cardiotoxicity suggests a need for clinical 

assessment of cardiovascular risk prior to treatment initiation.34 Due to the association 

between history of hypertension and risk of ED presentation, we subsequently stratified each 

analysis by history of hypertension. These analyses yielded consistent results, however we 

found that the association between BMI and ED presentation only persisted in the subset of 

patients without a history of hypertension (no history of hypertension HR =3.47, 95% CI: 

1.55–7.79 versus history of hypertension HR = 1.20, 95% CI: 0.64–2.26). These results 

suggest that history of hypertension is possibly a more important predictor of ED 

presentation than BMI. Further research is necessary to further elucidate the association 

between BMI, hypertension, and ED presentation.

The present study suggests that treatment modality, severe pretreatment pain, BMI, 

hypertension, and depression may be important predictors of ED presentation after treatment 

initiation and/or frequency of ED presentation. These factors have also been previously 

linked with HNSCC related outcomes, therefore ED presentation may be a potential 

mediator between these factors and HNSCC outcomes. The ED may act as the first patient 

care delivery site where intervention may be applied to remediate the factors that are 

associated with poor HNSCC outcomes. In addition to being the first of its kind, this study 

utilizes prospective data to evaluate the role of pretreatment risk factors and clinical 

characteristics.

This study has limitations. Firstly, the study has a relatively small sample size, which 

reduces the statistical power. However, a post-hoc sample size calculation using a failure 

(ED presentation) rate of approximately 33% suggests that 64 events and a total sample size 

of 200 are necessary to reach 80% power. Therefore, we believe the sample size of the 

present study is sufficient to detect meaningful associations that warrant further replication.

Information regarding human papillomavirus (HPV) status was missing, and previous 

studies have suggested differential cancer-related outcomes for patients with HPV-positive 

versus HPV-negative tumors. The study was also limited to HNSCC patients at one tertiary 

care cancer center, and therefore these results may not be generalizable to other head and 

neck cancer populations. Additionally, it is possible that this study did not capture all ED 

visits (i.e. if a patient went to an ED outside of MDACC). However, as these patients are 

being treated at MD Anderson, they are also likely to be referred back to MD Anderson ED 

for care. Therefore, we do not believe this to be a common occurrence in this population. 

Another limitation is the lack of data on the specific etiology of pain. Future studies on the 

cause of pain, the cause of dehydration, and other ED-related presentation as well as those 

that led to a hospital admission are ongoing. It is important to highlight integration of dental 

oncology in the overall multidisciplinary care of these patients. Routinely, patients are 

evaluated prior to therapy by our dental oncology team. This consultation is driven by site 

and planned treatment of the cancer. For example, all patients requiring radiation therapy as 

part of their planned treatment are evaluated by our dental oncology experts. In our dataset, 

240 received oral care and 58 did not. When we analyzed data on the impact of oral care on 
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the frequency of ED visits, we found that patients who received oral care were less likely to 

visit the ED (Mann-Whitney U test statistics=5766.00, two sided p =0.018).

This study provides a snapshot of the predictors of ED presentation in HNSCC patients in 

the United States. Further studies are necessary to validate our findings and provide 

mechanistic explanations for these associations. Efforts targeted at pain and GI distress in 

specific subgroups of the HNSCC patient population (those with pretreatment depression, 

hypertension, and low BMI) may improve overall quality of life and cancer-related outcomes 

by avoiding ED presentation in these patients.
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Figure 1. 
Chief Complaints for First ED visits and Time from Treatment Initiation
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Table 1

Chief Complaints by Category

Chief Complaint Category Types of Chief Complaints Included in Category

Bleeding Bleeding, bleed, blood

Cardiovascular Hypotension, tachycardia

Fever Fever, chills

Gastrointestinal Diarrhea, vomiting, nausea, constipation, can’t/won’t eat, dehydration, unable to eat, feed tube complication, 
unable to swallow, dysphagia

Injury Fall, fall with laceration

Malaise Weak, weakness, fatigue, failure to thrive

Neurologic Altered mental status, vision changes, confusion

Pain pain, abdominal pain, back pain, headache, chest pain, epigastric pain, mouth sores/pain oral pain, leg pain, pain 
and swelling

Respiratory Shortness of breath, cough, trouble breathing

Syncope Syncope, dizziness, fainting

Other Neck tightness, rash, neck rash, multiple complaints, Inability to urinate, eye irritation
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Table 3

Descriptive Statistics for Cohort of Head and Neck Cancer Patients (N=298)*

At least one ED visit Chi-2 P-value

Yes (N=97) No (N=201)

No. of patients (%) No. of patients (%)

Male

 Female 26 (27) 36 (18)

 Male 71 (73) 165 (82) 0.08

Age

 <60 48 (50) 114 (57)

 60 + 49 (50) 87 (43) 0.24

BMI (kg/m2)

 Underweight/Normal 42 (44) 54 (27)

 Overweight 30 (32) 91 (47)

 Obese 23 (24) 52 (26) 0.01

Race

 White 82 (85) 171 (85)

 Non-White 15 (15) 30 (15) 0.9

Smoking Status

 Never 43 (57) 86 (56)

 Ever 33 (43) 67 (44) 0.96

Alcohol (drinks/week)

 0 40 (63) 69 (51)

 1–6 16 (25) 32 (24)

 7–13 2 (3) 15 (11)

 14+ 6 (9) 20 (15) 0.15

Marital Status

 Not-married 23 (24) 56 (28)

 Married 73 (76) 141 (72) 0.42

Education

 Less Than HS 30 (32) 51 (26)

 HS or Higher 64 (68) 145 (74) 0.3

Treatment

 Surgery only 14 (14) 56 (28)

 Radiation 18 (19) 56 (28)

 Chemo or Chemo-radiation 65 (67) 89 (44) 0.001

Severe Pain

 No (Score < 7) 70 (72) 167 (83)

 Yes (Score 7+) 27 (28) 34 (17) 0.03
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At least one ED visit Chi-2 P-value

Yes (N=97) No (N=201)

No. of patients (%) No. of patients (%)

SEER Stage

 In Situ 1 (1) 3 (2)

 Localized 7 (7) 41 (20)

 Regional 63 (65) 94 (47)

 Distant 9 (9) 11 (5)

 Unstaged/Unknown 17 (18) 52 (26) 0.01

CHD

 No 80 (87) 173 (91)

 Yes 12 (13) 18 (9) 0.35

Stroke

 No 88 (97) 185 ()

 Yes 3 (3) 5 (3) 0.72

Hypertension

 No 35 (38) 112 (58)

 Yes 57 (62) 80 (42) 0.001

Diabetes

 No 80 (87) 173 (90)

 Yes 12 (13) 20 (10) 0.5

Lung Disease

 No 89 (96) 184 (97)

 Yes 4 (4) 6 (3) 0.63

Depression (CESD)

 <23 63 (72) 167 (90)

 23 + 24 (28) 19 (10) <0.001

Fatigue

 No 31 (33) 79 (42)

 Yes 63 (67) 109 (58) 0.14

*
missing values not included in the table so not all categories will add up to 298

Abbreviations: ED, Emergency Department; BMI, body mass index; HS, high school; SEER, Surveillance, Epidemiology, and End Results; CHD, 
coronary heart disease; CESD, the Center for Epidemiologic Studies Depression scale.
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Table 4

Univariate and Multivariable Time to Event Analysis of First ED Presentation

Univariate Multivariable (Total No. multivariable analysis=252)

HR (95% CI) P-value HR (95% CI) P-value

Gender

 Female 1(REF) 1 (REF)

 Male 0.65 (0.42–1.02) 0.06 0.67 (0.39–1.17) 0.16

Age

 <60 1(REF) 1 (REF)

 60+ 1.27 (0.85–1.89) 0.24 1.21 (0.75–1.98) 0.44

BMI (kg/m2)

 Overweight/Obese 1 (REF) 1 (REF)

 Normal 1.70 (1.13–2.55) 0.01 1.86 (1.18–2.94) 0.01

Race

 White 1(REF) 1(REF)

 Non-White 1.04 (0.60–1.81) 0.85 1.61 (0.75–3.43) 0.22

Smoking

 Never 1(REF) --- ---

 Ever 0.98 (0.62–1.55) 0.86 --- ---

Alcohol

 0 1 (REF)

 1–6 0.87 (0.48–1.54) 0.62 --- ---

 7–13 0.27 (0.06–1.10) 0.07 --- ---

 14+ 0.51 (0.22–1.21) 0.13 --- ---

Marital Status

 Unmarried 1(REF) --- ---

 Married 1.12 (0.70–1.78) 0.65 --- ---

Education

 < High School 1(REF) --- ---

 High School + 0.76 (0.49–1.17) 0.21 --- ---

Treatment

 Surgery only 1(REF) 1 (REF)

 Radiation 1.23 (0.61–2.48) 0.56 0.83 (0.38–1.80) 0.64

 Chemo or Chemo-radiation 2.41 (1.34–4.30) 0.003 1.80 (0.94–3.45) 0.07

Severe Pain

 No (Score < 7) 1 (REF) 1 (REF)

 Yes (Score 7+) 1.82 (1.16–2.83) 0.01 1.66 (0.96–2.87) 0.07

CHD

 No 1(REF) --- ---

 Yes 1.52 (0.83–2.79) 0.18 --- ---
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Univariate Multivariable (Total No. multivariable analysis=252)

HR (95% CI) P-value HR (95% CI) P-value

Stroke

 No 1(REF) --- ---

 Yes 1.37 (0.43–4.35) 0.59 --- ---

Hypertension

 No 1(REF) 1 (REF)

 Yes 2.11 (1.38–3.21) 0.001 2.12 (1.29–3.45) 0.003

Diabetes

 No 1(REF) --- ---

 Yes 1.37 (0.75–2.53) 0.3 --- ---

Lung Disease

 No 1(REF) --- ---

 Yes 1.33 (0.49–3.64) 0.57 --- ---

Probable depression (CESD)

 No 1(REF) 1 (REF)

 Yes 2.71 (1.69–4.35) <0.001 2.06 (1.16–3.65) 0.01

Fatigue

 No 1(REF) 1 (REF)

 Yes 1.47 (0.96–2.26) 0.08 0.90 (0.54–1.53) 0.7

Missing excluded from multivariable analysis Total N = 264 N = EC visits = 80

*
Multivariable Analyses adjusting any variables with P<0.1 in the overall univariate analysis

**
Overall N for multivariate model= 252 ( Missing; Depression N =25, History of hypertension N=14, Fatigue N = 16, BMI N=6

Stage not included in multivariable analysis due to collinearity with treatment type.

Abbreviations: ED, Emergency Department; CI, confidence interval; HR, hazard ratio; BMI, body mass index; CHD, coronary heart disease; 
CESD, the Center for Epidemiologic Studies Depression scale.
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Table 5

Linear Model for Frequency of ED Visits Among Head and Neck Cancer Patients

Univariate * Multivariable **

Beta (SD) P-value Beta (SD) P-value

Gender

 Female REF REF

 Male −0.02 0.81 −0.02 0.83

Age

 <60 REF REF

 60+ 0.09 0.11 0.10 0.1

BMI (kg/m2)

 Overweight/Obese REF REF

 Normal 0.12 0.04 0.15 0.02

Race

 White REF REF

 Non-White 0.08 0.25 −0.03 0.72

Smoking

 Never REF -- --

 Ever −0.12 0.1 -- --

Alcohol

 0 REF

 1–6 −0.05 0.53 -- --

 7–13 −0.16 0.23 -- --

 14+ −0.08 0.44 -- --

Marital Status -- --

 Unmarried REF -- --

 Married 0.05 0.39 -- --

Education -- --

 < High School REF -- --

 High School + −0.06 0.34 -- --

Treatment

 Surgery only REF REF

 Radiation −0.02 0.98 −0.02 0.72

 Chemo or Chemo-radiation 0.17 0.02 0.13 0.09

Severe Pain

 No (Score < 7) REF REF

 Yes (Score 7+) 0.14 0.04 0.19 0.02

CHD

 No REF -- --
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Univariate * Multivariable **

Beta (SD) P-value Beta (SD) P-value

 Yes 0.08 0.36 -- --

Stroke

 No REF -- --

 Yes 0.14 0.45 -- --

Hypertension

 No REF REF

 Yes 0.13 0.03 0.10 0.09

Diabetes

 No REF -- --

 Yes −0.003 0.97 -- --

Lung Disease

 No REF -- --

 Yes −0.16 0.29 -- --

Probable depression (CESD)

 No REF REF

 Yes 0.26 0.001 0.08 0.24

Fatigue

 No REF -- --

 Yes 0.09 0.12 -- --

*
Univariate models also include adjustment for follow-up time

**
Multivariable Analyses adjusting any variables with P<0.1 in the overall univariate analysis and follow-up time

Missing excluded from multivariable analysis; Total N = 264

Stage not included in multivariable analysis due to collinearity with treatment type

Abbreviations: ED, Emergency Department; SD, standard deviation; BMI, body mass index; CHD, coronary heart disease; CESD, the Center for 
Epidemiologic Studies Depression scale.
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