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Abstract

Objective—Explore relationship between insurance status and survival, determine outcomes that 

vary based on insurance status, and identify potential areas of intervention.

Study Design—Retrospective cohort analysis of patients who underwent resection of an upper 

aerodigestive tract malignancy at a single tertiary care hospital during a 5-year period.

Methods—Patients were categorized into four groups by insurance status: Medicaid or 

uninsured, Medicare and under 65 years of age, Medicare and 65 years or older, and private 

insurance. Data were collected from the medical record and analyzed with respect to survival and 

other outcomes.

Results—The final cohort consisted of 860 patients. Survival analysis demonstrated a hazard 

ratio of 2.1 (95% confidence interval [CI], 1.5–3.0) for the Medicaid/uninsured group when 

compared to the private insurance group. When adjusted for other variables, mortality was still 

different across insurance groups (P = 0.002). The following also were different across insurance 

groups: tumor stage (P < 0.001), American Society of Anesthesiologists score (P < 0.001), length 

of stay (P < 0.001), and complications (P = 0.021). The Medicaid/uninsured group was most likely 

to have a complication (odds ratio [OR] = 2.10, 95% CI 1.24–3.56, P = 0.006).

Conclusion—Medicaid/uninsured patients present with more advanced tumors and have poorer 

survival than privately insured patients. Insurance status is predictive of tumor stage, comorbidity 

burden, length of stay, and complications. Specifically, the Medicaid/uninsured group had high 
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rates of tobacco use and alcohol abuse, advanced stage tumors, and postoperative complications. 

Because alcohol abuse and advanced stage also were predictors of poor survival, they may 

contribute to the survival disparity for socially disadvantaged patients.
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Head and neck cancer; head and neck reconstruction; socioeconomic status; social determinants of 
health; surgical outcomes; insurance type

Introduction

In 2015, the Centers for Disease Control and Prevention reported that 10.5% of American 

adults under 65 years of age were uninsured. An additional 23.5% of this age group was 

covered by a public healthcare plan.1 Compared to patients with private insurance or 

Medicare, cancer patients who are uninsured or covered by Medicaid tend to present with 

more advanced stage tumors and have worse outcomes for several different cancers, 

including head and neck cancer.2

Head and neck cancer patients who are uninsured or covered by Medicaid have 

demonstrated worse survival than privately insured patients, even when controlling for 

factors such as age, gender, race, alcohol and tobacco use, stage at diagnosis, and treatment 

strategy.2 These patients may have low health literacy and knowledge of concerning 

symptoms, increased barriers to accessing primary care services, and inability to afford 

regular dental care. These patients also may have a higher comorbidity burden at the time of 

surgery, different risk factors for postoperative complications, or insufficient access to 

follow-up. Medicaid provides improved access to healthcare compared to no insurance; 

however, both groups are likely to have limited healthcare resources, potentially affecting 

outcomes. Although theoretical barriers exist and a survival deficit has been demonstrated, 

no published study has sought to explain this deficit with a comprehensive assessment of the 

patient's presentation and treatment course. The authors hypothesize that a survival deficit 

will exist for Medicaid and uninsured patients in our cohort and will be influenced by late 

stage presentation and high comorbidity burden. Identification of specific contributors to 

mortality unique to these patients could clarify the direct and indirect influences of insurance 

status on survival.

Materials and Methods

After receiving approval from the Institutional Review Board at our institution, we 

performed a retrospective review of all patients who underwent surgery for upper 

aerodigestive tract malignancies at Wake Forest Baptist Medical Center between January 1, 

2007, and August 31, 2012. Patients with International Classification of Diseases, Ninth 

Revision (ICD-9) diagnoses 140.0 through 149.9 and 160.0 through 162.0 were identified. 

All such patients who underwent resection by the three head-and-neck oncology faculty 

members at our institution were included in the database. Patients under 18 years of age 

were excluded, as were patients who did not have malignancy or who had a nonaerodigestive 

tract malignancy (i.e., thyroid, salivary gland, skin). Patients with prior surgical resection of 
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an aerodigestive tract tumor, patients with nodal dissection only and unknown primary, and 

patients with incomplete medical records also were excluded.

For all included patients, basic demographic and risk factor information were recorded, 

including history of prior radiation, tracheostomy use, alcohol abuse (2 or more drinks per 

day), and lifetime tobacco use. Insurance status at the time of surgery was recorded from the 

medical record. Patients aged 65 years and older all were considered Medicare, even if they 

had some component of private insurance.2 Medicare patients aged under 65 comprised their 

own group. Tumor and nodal stage were recorded, as was reconstruction type. Length of 

stay was defined as days from surgery to hospital discharge. Postoperative complications 

were organized into two groups: wound-related and non-wound–related complications. 

Wound-related complications included flap complications, fistula formation, donor site or 

primary site breakdown, bleeding, infection, hematoma, chyle leak, and cerebrospinal fluid 

leak. Non-wound–related complications included pneumonia, cardiac events, electrolyte 

disturbance requiring intervention, anemia requiring transfusion, altered mental status or 

other neurological complications, pulmonary embolism, sepsis, renal complications, 

gastrointestinal disturbances, and urinary tract infection. Hospital readmission within 90 

days of discharge for an issue related to resection was included. Finally, date of death or date 

of last follow-up was queried from the institution's prospective cancer registry.

Analysis was performed with SPSS 23.0 (IBM, Armonk, New York) and SAS 9.4 (SAS 

Institute, Inc., Cary, NC). Descriptive statistics were generated for all variables and stratified 

by the independent variable of interest, insurance status. Each demographic, perioperative, 

and postoperative variable was analyzed across the different insurance status groups, using 

analysis of variance (ANOVA) for continuous variables and Fisher's exact test for categorical 

variables. Cox proportional hazards models were analyzed for all single variables with a 

theoretical potential effect on survival. Then, a multivariate Cox proportional hazards model 

was constructed including these individual variables. Finally, a Kaplan-Meier survival curve 

was plotted and stratified by insurance status, both before and after controlling for variables 

identified in Cox proportional hazards modeling. Regression analyses were undertaken to 

identify the specific contribution of insurance status to several variables identified as being 

different across insurance groups and related to survival. For each of these, all theoretical 

predictors were tested for association with ANOVA or Fisher's exact test. All variables with 

P value less than or equal to 0.2 were included in regression analyses for these outcome 

variables. Binary regression models were constructed for categorical outcomes. A linear 

regression model was created for the one continuous outcome: length of stay.

Results

The final cohort consisted of 860 patients. There were 66 patients uninsured and 74 patients 

with Medicaid at time of surgery. Many demographic and outcome variables were different 

among the four insurance status groups in bivariate testing (Tables (I and II)). Specifically, 

the Medicaid and uninsured group had a much higher proportion of advanced stage tumors 

(Fig. 1).
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Univariate survival analysis demonstrated a significant effect on survival for insurance 

status, and also for age, alcohol history, prior tracheostomy, prior radiation, advanced 

American Society of Anesthesiologists (ASA) score, tumor stage, nodal stage, 

reconstruction type, and complications. Multivariate survival analysis demonstrated that 

even when accounting for the effects of these other variables, insurance status still is 

significantly correlated with survival (P = 0.002) (Table III). In pairwise comparison, the 

Medicaid/uninsured group demonstrated a hazard ratio (HR) of 1.4 (95% confidence interval 

[CI], 1.0–2.1; P = 0.063) when compared to the private insurance group (Table III). The 

adjusted survival curve can be seen in Figure 2.

The subsequent regression analyses reveal the specific connection between insurance status 

and comorbidity burden (estimated by ASA score), length of stay, and complications. Each 

of these variables was significantly different across insurance status groups.

For ASA score, the final regression model included age, tobacco use, tumor stage, race, and 

insurance status. After accounting for the effects of these other variables, insurance status 

was a significant predictor (P = 0.005) with Medicare < 65 years old and Medicare ≥ 65 

years old each having significant predictive power over ASA score (Fig. 3).

For length of stay, the final model included race, tobacco, prior tracheostomy, reconstruction 

type, tumor stage, and insurance status. After accounting for the effects of these other 

variables, insurance status was not a significant predictor of length of stay (P = 0.081) (Fig. 

4).

For all complications, the final model included gender, race, ASA score, reconstruction type, 

tumor stage, and insurance status. After accounting for the effects of these other variables, 

insurance status was a significant predictor of complications (P = 0.029). Inclusion in the 

Medicaid/uninsured group was especially predictive of complications (odds ratio [OR], 2.10; 

95% CI, 1.24–3.56; P = 0.006) (Fig. 5). Insurance status was not a significant predictor of 

either subgroup of complications: wound-related and nonwound–related.

Discussion

These data show that insurance status is associated with survival before and after controlling 

for other variables (P < 0.0001 and P = 0.0015, respectively). There is specifically a survival 

disadvantage for Medicaid or uninsured patients compared to privately insured patients 

(52.1% vs. 30.3% all-cause mortality, respectively; HR, 2.1; 95% CI, 1.5–3.0). After 

adjusting for other variables, the survival difference is decreased (HR, 1.4; 95% CI, 1.0–2.1). 

Interestingly, the patients in the Medicare, < 65 years old group had roughly equivalent 

survival to the private insurance group before controlling for other variables (HR, 1.2; 95% 

CI, 0.8–1.6) and slightly better survival after controlling for those variables (HR, 0.7; 95% 

CI, 0.5–1.1). Other factors that influenced survival in the multivariate model include age, 

heavy alcohol use, prior radiation, ASA 4 score, advanced tumor stage, and node-positive 

cancers.

Studies have shown connections between insurance status and adverse outcomes for cancer 

patients. Late presentation has been studied extensively in relation to socioeconomic status, 
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race, and insurance status. Disparities in early tumor detection are especially prominent for 

cancers that can be identified in routine screening, including colorectal, breast, skin, and 

thyroid.3–5 Although no standardized screening programs exist for oral, pharyngeal, and 

laryngeal cancer, patients who seek regular oral healthcare benefit from early detection of 

some tumors. Patients without medical or dental insurance are less likely to receive oral 

health exams, potentially contributing to late presentation.6 Directed screening programs for 

oral cavity and oropharynx cancer have shown mixed results. The United States Preventive 

Services Task Force does not recommend screening, but the American Head and Neck 

Society supports targeted screening of high-risk populations and education-based 

campaigns.7,8 Regardless, the trend toward late presentation for patients with low 

socioeconomic status has been extensively demonstrated.2,9,10 Moreover, stage at 

presentation is a key predictor of survival for head and neck cancer patients.11,12

Other facets of treatment are less clear for head and neck cancer patients with low 

socioeconomic status. Evidence shows that these patients have longer delay to initiation of 

treatment, regardless of tumor size, negatively influencing survival.13 In addition, uninsured 

and Medicaid patients may have worse surgical outcomes after resection of their head and 

neck cancers, leading to longer length of stay in the hospital. Poor treatment compliance, 

cultural and social barriers, and inadequate health education may explain some of this 

disparity.14,15 Adverse surgical outcomes also may exist for Black or African American 

patients, likely due to similar socioeconomic healthcare barriers.16–18

In addition to serving as a proxy for socioeconomic status, insurance type may have a direct 

influence on disease course by dictating access to healthcare providers, rehabilitation 

services, medications, and medical equipment. Medical insurance in the United States is 

both complex and dynamic, and this study has used four categories for analytical 

convenience. No single group is homogeneous, and extent of coverage is variable in each 

group. Patients may change insurance during treatment. Although this study does not 

capture all these complexities and dynamic changes, the snapshot of insurance status at time 

of surgery provides information about socioeconomics and access to healthcare and 

correlates strongly with outcomes.2–4,9,10,14 This study was performed in North Carolina 

and overlapped with implementation of the Affordable Care Act, but the state elected not to 

expand Medicaid, simplifying the data.

Kwok et al. performed a robust analysis of survival in head and neck cancer patients by 

studying 1,231 patients from a single institution from 1998 to 2007, stratified by insurance 

status.2 They showed a survival disadvantage for patients uninsured or with Medicaid and 

for patients aged under 65 years with Medicare, even after adjusting for age, gender, race, 

socioeconomic status, alcohol and tobacco use, stage at diagnosis, and treatment strategy. 

They also demonstrated that Medic-aid/uninsured patients were more likely to present with 

advanced stage tumors and with at least one positive lymph node.2

Our data confirm the survival disadvantage for Medicaid and uninsured patient demonstrated 

previously by Kwok et al.2 However, in our patient population, both Medicare populations 

showed an improved survival trend compared to the private insurance group. This difference 

may be due to our analysis controlling for more variables, including comorbidity burden 
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(estimated by ASA score),19 reconstruction type, and postoperative complications. In 

addition, our cohort includes surgical patients only, whereas the Kwok et al. cohort includes 

patients treated nonsurgically.

We further examined tumor stage, ASA score, length of stay, and complications to determine 

when disparities exist for the Medicaid/uninsured group. In the Medicaid/uninsured group, 

60.7% of patients had a T3 or T4 tumor, whereas 35.4% of the private insurance group had 

such an advanced tumor. American Society of Anesthesiologists score appears to be 

influenced by insurance status (P = 0.005). However, in pairwise comparisons with the 

private insurance group, the Medicaid/uninsured group is not more likely to have an 

advanced ASA score (OR = 1.12, 95% CI = 0.07–1.93), whereas both Medicare groups 

predict an advanced ASA score. Medicaid/uninsured patients are more likely to have 

positive alcohol and tobacco history (Table I).

Insurance status was not an independent predictor of length of stay, despite an absolute 

difference between the Medicaid/uninsured and private insurance groups. This contradicted 

the idea that underinsured patients may spend extra days in the hospital due to difficulties 

arranging health services upon discharge. The observed difference in length of stay was 

accounted for by differences in tumor stage and reconstruction type.

Even after accounting for the effects of other variables, payer status was predictive of 

complications after surgery. In pairwise comparisons, the Medicaid/uninsured group stands 

out as having the highest odds of complication when compared to the reference group, even 

when controlling for potential confounders (OR, 2.10; 95% CI, 1.24–3.56). There was no 

significant difference in readmission rate between insurance status groups.

Several modifiable characteristics of the Medicaid/uninsured group stand out when 

examining these outcomes. First, this group has much higher rates of tobacco use and heavy 

alcohol use, and the latter was shown by the multivariate survival model to influence 

survival. Tumor and nodal stage were more advanced in this group and have a large 

influence on survival. Complications were higher in the Medicaid/uninsured group, but they 

did not affect survival. Given these conclusions, alcohol abuse and tumor/nodal stage at 

presentation are the features specific to the Medicaid/uninsured group that also contribute to 

poor survival. Additionally, the insurance status may directly influence the disease course by 

determining access to healthcare services. Intervention efforts targeted at these factors may 

be especially effective in these populations and close the mortality gap demonstrated by this 

study and Kwok et al.2 Relevant interventions may include alcohol abuse counseling and 

treatment prior to surgery or in the recovery period. In addition, early detection and initiation 

of treatment for all populations should be a major goal of head-and-neck cancer public 

health efforts.

Identification of high-risk populations has implications beyond intervention. Because 

healthcare reimbursement and institutional assessments are becoming more dependent on 

outcomes, characteristics that increase the probability of an adverse outcomes are also more 

important. “Safety-net” hospitals care for a higher proportion of uninsured and Medicaid 

patients, and this study suggests that those hospitals may face unique challenges to meeting 
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outcome goals for head and neck cancer patients. Still, this single-institution data cannot be 

extrapolated to all populations or institutions.

This study has several limitations. As discussed above, insurance status has been simplified 

to four categories, including the combination of the uninsured and Medicaid groups. These 

groups do have distinct characteristics, and patients who enroll in Medicaid after diagnosis 

are different from those with Medicaid coverage prior to diagnosis.20 We still know that 

many uninsured patients enroll in Medicaid during treatment or after diagnosis. This study is 

limited by not capturing those changes, but the combined group is useful as a simple proxy 

for socioeconomic status and access to healthcare services. Additionally, the dramatic 

increase in human papillomavirus (HPV)-associated head and neck cancer resulted in a 

distinct subgroup that is younger, healthier, and has improved survival.21 Human 

papillomavirus status could not be retrospectively gathered for these patients; thus, the 

confounding effect of HPV on the data cannot be assessed. This study is limited by its 

retrospective nature and by the single institution population. Limitations also include loss to 

follow-up or missing mortality data not captured by our institution's cancer registry 

database.

Future studies should further explore modifiable predictors of survival in head and neck 

cancer, especially as they relate to disadvantaged populations. Specifically, future studies 

should elucidate if the effects of alcohol abuse are lifelong or if they specifically impact the 

recovery period. Evidence of efficacy of early detection programs or efficacy of alcohol 

treatment programs would further substantiate the findings of this study and provide practice 

models for healthcare providers and public health professionals.

Conclusion

Insurance status is an individual predictor of survival following head and neck cancer 

surgery, and patients who have Medicaid or are uninsured have worse survival when 

compared to patients with private insurance. The Medicaid/uninsured patients are more 

likely to use tobacco and abuse alcohol and are more likely to present with advanced stage 

tumors and lymph node involvement. Although these patients are at increased risk for 

postoperative complications, complications do not seem to influence survival. The Medicaid/

uninsured group's modifiable characteristics that also contribute to mortality include alcohol 

abuse and advanced tumor/nodal stage at presentation. Based on this data, efforts to improve 

survival for these patients may be most helpful if directed at these factors.
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Fig. 1. 
Tumor and nodal stage by insurance status group. T1 = tumor stage 1; T2 = tumor stage 2; 

T3 = tumor stage 3; T4 = tumor stage 4; and N+ = node positive tumor
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Fig. 2. 
Kaplan-Meier survival curve by insurance status, adjusted for age, gender, race, tobacco and 

alcohol history, prior radiation, American Society of Anesthesiologists score, tumor and 

nodal stage, reconstruction type, and postoperative complications. Survival differences 

between insurance status groups are significant (P = 0.0015). [Color figure can be viewed in 

the online issue, which is available at www.laryngoscope.com.]
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Fig. 3. 
Adjusted odds ratios with 95% confidence intervals for the outcome of American Society of 

Anesthesiologists score for insurance status groups, compared to private insurance reference 

group.
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Fig. 4. 
Adjusted regression coefficients with 95% confidence intervals for variables contributing to 

the outcome length of stay. In this analysis, race is nonwhite versus white; reconstruction 

type is pedicle or free flap versus other reconstruction types; tumor stage includes T2 

through T4, with T1 as a reference; and payer status is Medicaid/uninsured versus other 

insurance types.
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Fig. 5. 
Odds ratios with 95% confidence intervals for association of insurance status groups and the 

outcome postoperative complications, compared to private insurance reference group.
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Table III

Unadjusted and Adjusted Survival Modeling.

Unadjusted Hazard Ratio (95% CI) Adjusted Hazard Ratio (95% CI)

Age (for 10-year increase) 1.3 (1.2, 1.4) 1.4 (1.2, 1.7)

Insurance status

 Medicaid or uninsured 2.1 (1.5, 3.0) 1.4 (1.0, 2.1)

 Medicare < 65 1.2 (0.8, 1.6) 0.7 (0.5, 1.1)

 Medicare 65+ 1.9 (1.5, 2.6) 0.7 (0.5, 1.1)

 Male gender 1.1 (0.9, 1.4) 1 (0.7, 1.2)

Race

 Black/African American 0.9 (0.6, 1.2) 0.7 (0.5, 1.0)

 Other 1.1 (0.7, 2.0) 1.4 (0.8, 2.4)

History of tobacco use 1.3 (1.0, 1.6) 1 (0.7, 1.3)

Heavy alcohol use 1.4 (1.1, 1.7) 1.4 (1.1, 1.8)

History of radiation 1.8 (1.4, 2.2) 1.2 (0.9, 1.5)

ASA score

 ASA 3 2.1 (1.5, 2.8) 1.4 (1.0, 1.9)

 ASA 4 3.4 (2.3, 5.2) 2.1 (1.4, 3.2)

Tumor stage

 T2 2.0 (1.5, 2.8) 1.7 (1.2, 2.4)

 T3 2.7 (1.9, 3.8) 2.1 (1.5, 3.0)

 T4 2.8 (2.1, 3.8) 1.9 (1.4, 2.7)

Node positive (N+) 1.3 (1.1, 1.7) 1.3 (1.0, 1.6)

Pedicle or free flap 1.8 (1.5, 2.2) 1.3 (1.0, 1.6)

Any complication 1.7 (1.4, 2.1) 1.2 (0.9, 1.5)

Hazard ratios determined with Cox regression modeling.
Private insurance is the reference category for insurance status; white is the reference category for race; ASA score 1 or 2 is the reference category 
for ASA score; and T1 is the reference category for tumor stage.
ASA = American Society of Anesthesiologists; CI = confidence interval; T = tumor.
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