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Abstract

Purpose: To characterize practice patterns, including temporal trends, in fractionation schedules 

among patients in the United States undergoing definitive radiotherapy for early-stage glottic 

cancer and to compare overall survival outcomes between fractionation schedules.

Methods and Materials: We queried the National Cancer Database for patients with TisN0M0, 

T1N0M0, or T2N0M0 squamous cell carcinoma of the glottic larynx diagnosed between 2004 and 

2012 and undergoing definitive radiotherapy. Dose per fraction was calculated to define cohorts 

undergoing conventional fractionation (CFxn) and hypofractionation (HFxn). Logistic regression 

was performed to identify predictors of receiving HFxn, and Cox regression was used to determine 

predictors of mortality. One-to-one propensity-score matching (PSM) was then employed to 

compare survival between fractionation schedules.

Results: 10,539 patients were included, with 6,576 undergoing CFxn and 3,963 undergoing 

HFxn. T1 patients comprised a majority of each cohort. Use of HFxn increased significantly over 

the period studied (p<0.001), but even in the final year nearly one half of patients continued to 

receive CFxn. Receipt of HFxn was also independently associated with higher income and facility 

types other than community cancer program on logistic regression. On multivariate Cox 

regression, HFxn was associated with improved survival (hazard ratio [HR] for death 0.90, 95% 

confidence interval [95%CI] 0.83–0.97, p=0.008), a finding redemonstrated on univariate Cox 

regression among a well-matched PSM cohort (HR 0.88, 95%CI 0.80–0.96, p=0.003). Subgroup 

Cox multivariate analysis demonstrated a significant survival advantage with HFxn among T1 
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patients (HR 0.90, 95%CI 0.81–0.99; p=0.042), but a nonsignificant benefit among those with Tis 

(HR 0.86, 95%CI 0.57–1.30; p=0.472) or T2 disease (HR 0.88, 95%CI 0.76–1.02; p=0.099).

Conclusions: Utilization of HFxn is increasing and is associated with improved survival over 

CFxn. Our findings support the broadened use of HFxn for patients with early-stage glottic cancer 

undergoing definitive radiotherapy.
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Introduction:

Over 13,000 laryngeal squamous cell carcinoma (SCC) diagnoses are anticipated in the 

United States in 2016, comprising approximately one in five newly diagnosed cancers of the 

head and neck [1]. For the large portion of patients presenting with early stage disease, 

radiotherapy offers an effective definitive treatment modality with the promise of anatomic 

and functional preservation [2–6].

Ten years ago, Yamazaki et al. published the results of a randomized trial comparing 

conventionally-fractionated (2.00 Gy per fraction) and hypofractionated (2.25 Gy per 

fraction) schedules of definitive radiotherapy in 180 patients with T1N0M0 glottic SCC [7]. 

At a median follow-up of just over 5 years, the hypofractionated arm experienced 

significantly improved local control (92% vs 77%), but this did not translate into a 

significant advantage in cancer-specific (100% vs 98%) or overall survival (88% vs 87%). 

However, the primary endpoint for this study was local control rather than survival, likely 

limiting its power to detect a significant survival difference.

Perhaps as a result of these comparable survival outcomes between conventional 

fractionation and hypofractionation, national guidelines for the radiotherapeutic 

management of early-stage glottic SCC are inconsistent, with the American College of 

Radiology’s Appropriateness Criteria favoring hypofractionation [8] and the National 

Comprehensive Cancer Network guidelines deeming either schedule suitable [9].

We therefore sought to describe patterns of care, particularly temporal trends with respect to 

the publication of the Japanese trial, in the application of fractionation schedules among 

American patients undergoing definitive radiotherapy for early-stage glottic SCC using the 

National Cancer Database (NCDB). We also sought to compare the efficacy of these 

schedules in terms of overall survival.

Methods and Materials:

The NCDB, a joint project of the Commission on Cancer (CoC) of the American College of 

Surgeons and the American Cancer Society, is a hospital-based registry capturing 

approximately 70% of incident cancer cases in the United States and drawing data from 

more than 1,500 commission-accredited cancer programs. The NCDB contains detailed 

information on demographic, clinical, and treatment-related factors. The American College 

of Surgeons and the CoC have not verified and are not responsible for the analytic or 
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statistical methodology employed or for the conclusions drawn from these data by the 

investigators. The CoC mandates follow-up rates of 90% per year for surviving subjects 

diagnosed in the preceding five years and 80% per year for others, with registrars reporting 

follow-up on an annual basis. The present analysis was performed with the approval of our 

local institutional review board.

We initially queried the NCDB for patients with a first oncologic diagnosis of larynx cancer 

diagnosed from 2004–2012 and aged ≥18 years (n=81,110). We excluded patients with 

cancer arising from sites other than the glottis (n=41,384) and those with clinical stage other 

than TisN0M0, T1N0M0, T1aN0M0, T1bN0M0, or T2N0M0 (n=13,724). We then removed 

patients coded as receiving surgery or palliative interventions and those not receiving EBRT 

(n=12,333). Next, we excluded patients with missing survival information (n=1,350) or 

incomplete information regarding their regional radiation dose, boost radiation dose, and 

number of fractions (n=525). We then divided each subject’s total radiation dose in centigray 

(cGy) by the number of fractions to calculate a dose per fraction and then removed patients 

with dose-per-fraction <150 cGy or >400 cGy, total RT dose >9,000 cGy, or >50 fractions 

(n=958). We then excluded those with non-SCC histology codes (n=266) and fewer than 2 

months of follow-up (n=31). To account for potential inaccuracies in recorded dose and 

fraction number, we broadly defined two fractionation cohorts: a conventional fractionation 

(CFxn) group receiving 150–210 cGy per fraction and a hypofractionation group receiving 

211–400 cGy per fraction.

Sociodemographic covariates incorporated into our analysis include age, year of diagnosis, 

gender, race, insurance status, income quartile, facility type, and distance from facility. We 

also analyzed patient- and tumor-specific factors including Charlson-Deyo comorbidity and 

T-classification.

Next, using a logistic regression model with fractionation schedule as the outcome, 

propensity scores using the aforementioned covariates were estimated. The data were then 

stratified into five equal strata based on the value of the propensity score, and samples in 

both fractionation schedules were randomly one-to-one matched.

Statistical analyses were performed using SPSS V24.0 (SPSS Inc., Chicago, IL). Covariates 

were selected a priori. Pearson chi-square tests were used to assess associations between 

variables and fractionation schedule. Multiple binary logistic regression models were used to 

assess the association between fractionation and patient characteristics, with the results 

reported as odds ratios (OR) for receipt of HFxn. Follow-up time was defined as the amount 

of time in months between date of diagnosis and date of either last contact or death. 

Censoring occurred if and only if patients were coded as alive at time of last follow-up, 

according to the Kaplan-Meier method. Overall survival (OS), defined as time from 

diagnosis to death, was first examined using the Kaplan-Meier method. Univariate analysis 

(UVA) for survival was performed among both the overall population and the propensity-

score-matched cohort with the log-rank test, and unadjusted Cox proportional hazards 

regression was used to determine hazard ratios (HR), with HR>1 corresponding to worse 

OS. A frailty model was employed for matched data. Multivariate Cox regression analysis 

was performed with OS as the outcome. Subgroup Cox regression analysis was then 
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performed for each T-classification, with a separate HR, confidence interval, and p-value 

reported for patients with Tis, T1, and T2 disease. All tests were two-sided with a 0.05 level 

of significance. The Hosmer-Lemeshow test was used to check for the goodness-of-fit of 

regression models.

Results:

10,539 patients met our inclusion criteria, with 6,576 receiving CFxn and 3,963 undergoing 

HFxn (Figure 1). T1 patients comprised a majority of both groups with 4,372 (66.5%) in 

CFxn and 2,891 (72.9%) in HFxn. Median follow-up for the overall cohort was 45.5 months 

(range 2.0–103.3).

There were significant baseline differences between the fractionation groups (Table 1), with 

HFxn patients more likely to be diagnosed in later years, to reside in higher-income areas, to 

undergo care at academic/research facilities, to live more than 5 miles from a treatment 

facility, and to have T1 disease. They were also less likely to be white or to have Medicare 

insurance (all p≤0.019). The median CFxn patient received 6,600 cGy (interquartile range 

[IQR] 6,600–7,000) at 200 cGy per fraction (IQR 200–200) over 49 days (IQR 46–51) 

starting 29 days after diagnosis (IQR 21–40), while the median HFxn patient received 6,300 

cGy (IQR 6,300–6,525) at 225 cGy per fraction (IQR 225–225) over 41 days (IQR 39–43) 

starting 30 days after diagnosis (IQR 22–41). CFxn patients were more likely to be coded as 

receiving IMRT, although most patients in both groups were coded as receiving non-IMRT 

techniques.

Analyzing year as a continuous variable demonstrated significantly increased use of HFxn 

over time, from just over 25% of patients receiving it prior to 2006 to over 50% of patients 

receiving it in 2012 (p<0.001) (Figure 2).

Controlling for baseline differences on multivariate analysis (MVA), HFxn patients 

remained more likely to be diagnosed after 2006 (OR 1.55, 95% confidence interval 

[95%CI] 1.39–1.73, p<0.001 for 2007–2009; OR 2.68, 95%CI 2.42–3.00, p<0.001 for 

2010–2012) and to reside in higher-income areas (Table 2). They were also significantly 

more likely to receive care at facilities other than community cancer programs (OR 1.43, 

95%CI 1.25–1.64, p<0.001 for comprehensive cancer programs; OR 1.95, 95%CI 1.69–

2.25, p<0.001 for academic/research facilities). As compared to patients with Tis disease, T1 

patients had similar odds of receiving HFxn (OR 1.03, 95%CI 0.87–1.22, p=0.738), whereas 

T2 patients were significantly less likely to receive it (OR 0.66, 95%CI 0.55–0.80, p<0.001).

Unadjusted median OS was significantly longer for HFxn than for CFxn (116.1 months vs 

106.0 months, respectively, p<0.001) (Supplementary Figure 1, Table 1). Median OS was 

not reached for Tis patients, 113.5 months for T1 patients, and 84.1 months for T2 patients.

Controlling for covariates on Cox MVA, older age, comorbidity score ≥1, and Medicaid 

insurance were associated with worse OS (Table 3). Conversely, female gender, private 

insurance, higher income, and receipt of care at an academic/research facility were 

independent predictors of improved OS. With respect to T-classification, worse survival was 

seen among those with T1 (HR 1.50, 95%CI 1.24–1.82, p<0.001) or T2 (HR 2.42, 95%CI 
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1.99–2.94, p<0.001) than with Tis disease. HFxn was associated with improved OS as 

compared to CFxn (HR 0.90, 95%CI 0.83–0.97, p=0.008).

Propensity-score matching yielded 7,918 well-matched patients, with 3,959 receiving each 

fractionation schedule (Supplementary Table 1). Both Kaplan-Meier analysis 

(Supplementary Figure 2) and Cox UVA of these matched cohorts demonstrated an 

association between HFxn and improved OS (HR 0.88, 95%CI 0.80–0.96, p=0.003).

Subgroup Cox regression was then performed on each T-classification group (Figure 3). 

While HFxn remained associated with improved OS among T1 patients (HR 0.90, 95%CI 

0.81–0.99, p=0.042), the improvement was not significant among patients with Tis (HR 

0.86, 95%CI 0.57–1.30, p=0.472) or T2 (HR 0.88, 95%CI 0.76–1.02, p=0.099) disease.

Discussion:

In the largest study to date of early-stage glottic SCC managed with radiotherapy, we 

identified increased use of HFxn since the publication of the Japanese trial in 2006, and we 

found a survival advantage of HFxn over CFxn.

Our study joins other recent NCDB-based analyses of nationwide patterns of radiotherapy 

fractionation. Consistent with earlier studies of radiation delivered in the adjuvant setting for 

early-stage breast cancer [10] and in the palliative setting for bone metastases [11], we 

identified greater administration of shorter courses at academic facilities and with the 

passage of time. These commonalities suggest that the observed variations in fractionation 

may be related to similar factors.

It is remarkable that as late as 2012, six years after the Japanese trial demonstrating 

superiority of HFxn was published, roughly one-half of early-stage glottic SCC patients 

undergoing definitive radiotherapy continue to receive CFxn. This points to a dramatic 

underutilization of HFxn in this patient population at the national level and emphasizes the 

importance of identifying clinical and nonclinical factors associated with various 

fractionation schedules. One such factor emerging from the present analysis is facility type, 

with patients undergoing care at academic facilities significantly more likely to receive 

HFxn than their counterparts treated at comprehensive community cancer programs, and 

nearly twice as likely as those treated at community cancer programs. This finding raises a 

few possibilities that could explain the national patterns we identified. First, community 

providers may not be as familiar with the randomized evidence demonstrating the 

superiority of HFxn over CFxn. Growing awareness could therefore explain the observed 

growth in HFxn utilization over time. A more concerning possibility is the differential 

reimbursement between HFxn and CFxn, with the latter entailing more fractions over a 

longer duration of time and therefore more lucrative on a fee-forservice basis. To the extent 

that academic providers are less sensitive to this financial incentive, they may be more likely 

to offer HFxn. An additional factor outside the scope of this analysis that may nevertheless 

underlie the persistent prevalence of CFxn is the ambiguity in clinical guidelines available to 

oncologists treating head and neck cancer. While radiotherapy-focused guidelines describe 

the Yamazaki trial in detail and explicitly rate HFxn as “usually appropriate” and CFxn as 
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“usually not appropriate” [8], more general multidisciplinary cancer guidelines do not 

mention the local control advantage conferred by HFxn and permit either CFxn or HFxn for 

Tis-T2N0 glottic cancer [9]. Broadening utilization of HFxn will ultimately require 

heightened efforts to educate radiation oncologists and consistency among clinical 

guidelines in uniformly advocating HFxn for the radiotherapeutic management of early-

stage glottic cancer.

While questions regarding comparative effectiveness are ideally addressed in a prospective 

clinical trial, not all topics are well-suited for a randomized comparison. In the case of 

fractionation for early-stage glottic cancer, patients have a generally favorable prognosis, 

which results in a low mortality event rate and increases the amount of subjects necessary 

for an adequately-powered survival analysis. Moreover, the availability of randomized data 

[7] demonstrating superior local control with one intervention over another raises ethical 

issues around the allocation of patients to the intervention known to be inferior. A 

retrospective analysis of existing data from a large database such as NCDB is therefore 

ideally suited to investigate the question of OS among various fractionation schedules for 

this disease. Our finding on Cox MVA of an OS benefit with HFxn over CFxn is supported 

by concordant findings in a PSM cohort.

Our results complement the findings of two randomized trials investigating HFxn for early-

stage glottic cancer [7,12]. In addition to the now decade-old Japanese trial demonstrating a 

local control benefit with HFxn over CFxn [7], a similarly-designed Korean trial comparing 

the same fractionation schedules among 156 patients with T1N0M0 or T2N0M0 glottic SCC 

identified a nonsignificant improvement in local progression-free survival with HFxn [12]. 

Importantly, this latter study was designed as a non-inferiority trial but fell short of its 

targeted enrollment of 282 patients, rendering it underpowered and raising the possibility 

that a significant difference in favor of HFxn may have been observed had this trial accrued 

as intended. Together, the Japanese and Korean randomized trials point to HFxn improving 

local disease control over CFxn in early-stage glottic SCC.

With our NCDB analysis, we can now add a survival advantage to this local control benefit. 

In light of existing retrospective data demonstrating poor survival in patients with recurrence 

[13,14], it would be reasonable to assume that the improved local control with HFxn 

identified in the trials translates to the prolonged survival found in the present study.

In addition to the T1 early-stage glottic cancer patients examined in Japanese trial, our 

analysis also included patients with Tis and T2 disease. While subgroup analysis did not 

demonstrate a significant benefit among these two smaller groups, it should be noted that the 

HR’s for each are directionally consistent with that for T1 disease (i.e. favoring HFxn), 

raising the possibility that with additional patient-years of follow-up a significant advantage 

may accrue to these groups. In the case of T2 disease, it is also possible that many patients 

are clinically understaged, as involvement of the paraglottic space and thyroid cartilage can 

be challenging to identify. This underascertainment of true T3 disease may underlie both the 

markedly worse OS outcomes among our T2 patients as compared to their Tis and T1 

counterparts and the absence of a significant survival benefit of HFxn over CFxn.
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The excellent survival outcomes we observed in the NCDB for Tis disease are consistent 

with those reported in case series from the University of Florida [5,15,16] and Princess 

Margaret [17], both of which utilized a hypofractionated radiotherapy approach. This 

favorable prognosis is not unexpected for a pre-invasive cancerous lesion.

A variety of altered fractionation schema have proven superior to CFxn in the management 

of T2N0M0 glottic SCC. A retrospective analysis of patients treated at MD Anderson 

demonstrated a trend toward improved local control with hyperfractionated (twice-daily) 

over once-daily radiation [18]. RTOG 9512 redemonstrated this nonsignificant trend in a 

randomized setting [19]. At the other end of the spectrum, retrospective data from UCSF 

identified improved local control with hypofractionation and shorter overall treatment time 

[20]. Similarly, a retrospective analysis of patients treated in New Zealand demonstrated 

numerically but not significantly superior laryngectomy-free survival with an accelerated 

hypofractionated course over a conventionally-fractionated one [21]. Our analysis also 

identified a trend in favor of HFxn in our T2 subset with respect to OS.

Overall, our findings contribute to the wealth of evidence supporting broader use of HFxn 

for early-stage glottic SCC. The treatment course is inherently shorter and, therefore, more 

convenient for patients and less demanding on health care resources. It has a similar toxicity 

profile to CFxn [7,12], offers comparable if not superior local control [7,12], and is now 

associated with improved OS.

As a database analysis, our study has inherent limitations including the potential for 

miscoding of variables and selection bias that is not accounted for by variables available in 

the database. For example, NCDB also does not capture information related to tumor extent 

(e.g. involvement of vocal fold and/or anterior commissure) and treatment specifics (e.g. 

field size, use of bolus). While we identified a survival advantage for HFxn over CFxn on 

both Cox MVA and a PSM analysis, neither technique can entirely mitigate the effects of 

selection bias. Moreover, outcome measurements in NCDB are limited to OS, as data on 

locoregional control, distant metastases, salvage therapy, cause of death, toxicity, and quality 

of life are unavailable.

In conclusion, HFxn for early-stage glottic SCC is increasingly utilized and more likely to 

be delivered at academic facilities. As it is associated with improved local control and now a 

survival benefit, it appears underutilized in the United States.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Cohort derivation. NCDB, National Cancer Database; EBRT, external beam radiotherapy; 

RT, radiotherapy; cGy, centigray; SCC, squamous cell carcinoma; CFxn, conventional 

fractionation; HFxn, hypofractionation
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Figure 2. 
Percentage of early-stage larynx cancer patients receiving indicated fractionation schedule 

over time
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Figure 3. 
Forest plot of OS benefit of HFxn (v CFxn), segmented by T-classification
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Table 1.

Demographic, Clinical, and Treatment Characteristics

Patients (N=10,539)

CFxn (n=6,576) HFxn (n==3,963)

# % # % p

Ag(yr) 0.398

    <60 2,253 34.3 1,406 35.5

    60–70 2,135 32.5 1,278 32.2

    >70 2,188 33.3 1,279 32.3

Gender 0.448

    male 5,689 86.5 3,449 87.0

    female 887 13.5 514 13.0

Race <0.001

    white 5,699 86.7 3,367 85.0

    black 714 10.9 441 11.1

    other 112 1.7 94 2.4

    unknown 51 0.8 61 1.5

Comorbidity 0.494

    0 5,362 81.5 3,256 82.2

    1 953 14.5 567 14.3

    2+ 261 4.0 140 3.5

Yr of Dx <0.001

    2004–2006 2,542 38.7 963 24.3

    2007–2009 2,202 33.5 1,263 31.9

    2010–2012 1,832 27.9 1,737 43.8

Insurance 0.005

    uninsured 241 3.7 140 3.5

    Medicaid 314 4.8 229 5.8

    Medicare 3,215 48.9 1,831 46.2

    private insurance 2,541 38.6 1,576 39.8

    other government 142 2.2 119 3.0

    unknown 123 1.9 68 1.7

Income <0.001

    1st quartile 1,417 21.5 735 18.5

    2nd quartile 1,778 27.0 995 25.1

    3rd quartile 1,626 24.7 1,087 27.4

    4th quartile 1,632 24.8 1,094 27.6

    unknown 123 1.9 52 1.3

Facility Type <0.001

    CCP 1,037 15.8 403 10.2

    comprehensive CCP 3,423 52.1 1,908 48.1
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Patients (N=10,539)

CFxn (n=6,576) HFxn (n==3,963)

# % # % p

    academic/research 1,619 24.6 1,241 31.3

    other 423 6.4 372 9.4

    unknown 74 1.1 39 1.0

Distance (mi) 0.019

≤5 2,201 33.5 1,253 31.6

    >5 & ≤15 2,312 35.2 1,434 36.2

    >15 1,952 29.7 1,231

    unknown 111 1.7 1.1

T Classification <0.001

    Tis 394 6.0 266 6.7

    T1 4,372 66.5 2,891 72.9

    T2 1,810 27.5 806 20.3

RT Technique <0.001

    3D-CRT 712 10.8 568 14.3

    IMRT 630 9.6 289 .73

    other 5,234 79.6 3,106 78.4

RT Total Dose (cGy)

    Median 6600 6300

    IQR 6600–7000 6300–6525

RT Dose per Fxn (cGy)

    Median 200 225

    IQR 200–200 225–225

Time from Dx to RT (days)

    Median 29 30

    IQR 21–40 22–41

RT Duration (days)

    Median 49 41

    IQR 46–51 39–43

Survival (mo) <0.001

    Median 106.0 116.1

    Range 2.0–129.3 2.1–130.3

Abbreviations: CFxn, conventional fractionation; HFxn, hypofractionation; yr, year; Dx, diagnosis; CCP, community cancer program; mi, miles; 
RT, radiation therapy; 3DCRT, 3D conformal radiation therapy; IMRT, intensity-modulated radiation therapy; cGy, centigray; IQR, interquartile 
range; Fxn, fraction; mo, months
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Table 2.

Predictors of Receipt of HFxn (Multivariate Logistic Regression)

Univariate Analysis Multivariate Analysis

OR 95%CI P OR 95%CI P

Age (v ≤60)

    61–70 0.96 0.87–1.06 0.396 0.99 0.88–1.11 0.812

    >70 0.94 0.85–1.03 0.181 0.99 0.87–1.13 0.900

Gender (v male)

    female 0.96 0.85–1.07 0.448 0.94 0.83–1.06 0.307

Race (v white)

    black 1.05 0.92–1.19 0.490 1.08 0.93–1.24 0.315

    other 1.42 1.08–1.88 0.013 1.17 0.87–1.58 0.309

Comorbidity (v 0)

    1 0.98 0.88–1.10 0.723 0.95 0.84–1.07 0.414

    2+ 0.88 0.72–1.09 0.247 0.88 0.70–1.09 0.239

Yr of Dx (v 2004–2006)

    2007–2009 1.51 1.37–1.68 <0.001 1.55 1.39–1.73 <0.001

    2010–2012 2.50 2.27–2.76 <0.001 2.68 2.42–3.00 <0.001

Insurance (v uninsured)

    Medicaid 1.26 0.96–1.64 0.097 1.22 0.91–1.62 0.178

    Medicare 0.98 0.79–1.22 0.857 0.96 0.77–1.25 0.845

    private insurance 1.07 0.86–1.33 0.555 1.03 0.82–1.30 0.776

    other government 1.44 1.05–1.99 0.025 1.32 0.93–1.86 0.118

Income (v 1st quartile)

    2nd quartile 1.08 0.96–1.21 0.208 1.11 0.98–1.27 0.095

    3rd quartile 1.29 1.14–1.45 <0.001 1.30 1.15–1.48 <0.001

    4th quartile 1.29 1.15–1.45 <0.001 1.25 1.10–1.43 <0.001

Facility Type (v CCP)

    comprehensive CCP 1.43 1.26–1.63 <0.001 1.43 1.25–1.64 <0.001

    academic/research 1.97 1.72–2.26 <0.001 1.95 1.69–2.25 <0.001

    other 2.26 1.89–2.71 <0.001 2.22 1.83–2.68 <0.001

Distance (v ≤5mi)

    >5 & ≤15mi 1.09 0.99–1.20 0.079 1.02 0.92–1.13 0.754

    >15mi 1.11 1.00–1.22 0.044 1.10 0.99–1.23 0.079

T Classification (v Tis)

    T1 0.98 0.83–1.15 0.802 1.03 0.87–1.22 0.738

    T2 0.66 0.55–0.79 <0.001 0.66 0.55–0.80 <0.001

Abbreviations: OR, odds ratio; 95%CI, 95% confidence interval; yr, year; Dx, diagnosis; CCP, community cancer program; mi, miles
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Table 3.

Predictors of Mortality (Cox Regression)

Univariate Analysis Multivariate Analysis

HR 95%CI P HR 95%CI P

Age (v ≤60)

    61–70 1.52 1.37–1.68 <0.001 1.35 1.20–1.52 <0.001

    >70 2.76 2.52–3.03 <0.001 2.29 2.02–2.59 <0.001

Gender (v male)

    female 0.78 0.70–0.87 <0.001 0.80 0.71–0.90 <0.001

Race (v white)

    black 1.12 1.00–1.25 0.050 1.09 0.96–1.23 0.189

    other 0.78 0.58–1.06 0.110 0.75 0.54–1.04 0.082

Comorbidity (v 0)

    1 1.48 1.34–1.63 <0.001 1.27 1.15–1.40 <0.001

    2+ 2.49 2.14–2.89 <0.001 1.96 1.68–2.28 <0.001

Yr of Dx (v 2004–2006)

    2007–2009 1.06 0.97–1.15 0.179 1.02 0.93–1.11 0.736

    2010–2012 1.14 1.02–1.27 0.019 1.06 0.95–1.18 0.325

Insurance (v uninsured)

    Medicaid 1.69 1.29–2.21 <0.001 1.53 1.16–2.02 0.003

    Medicare 1.83 1.45–2.30 <0.001 1.09 0.85–1.40 0.508

    private insurance 0.81 0.64–1.03 0.089 0.77 0.61–0.99 0.039

    other government 1.79 1.31–2.44 <0.001 1.38 1.00–1.90 0.053

Income (v 1st quartile)

    2nd quartile 0.91 0.82–1.01 0.072 0.90 0.81–1.00 0.004

    3rd quartile 0.79 0.72–0.88 <0.001 0.84 0.75–0.94 0.002

    4th quartile 0.74 0.66–0.82 <0.001 0.79 0.70–0.88 <0.001

Facility Type (v CCP)

    comprehensive CCP 0.92 0.82–1.02 0.096 0.96 0.87–1.08 0.507

    academic/research 0.79 0.71–0.89 <0.001 0.85 0.75–0.96 0.008

    other 0.78 0.66–0.93 0.004 0.91 0.77–1.08 0.287

Distance (v ≤5mi)

    >5 & ≤15mi 0.89 0.82–0.97 0.011 0.96 0.87–1.04 0.317

    >15mi 0.90 0.83–0.99 0.029 0.94 0.86–1.03 0.193

T Classification (v Tis)

    T1 1.52 1.26–1.83 <0.001 1.50 1.24–1.82 <0.001

    T2 2.44 2.01–2.95 <0.001 2.42 1.99–2.94 <0.001

Radiation (v CFxn)

    HFxn 0.84 0.77–0.91 <0.001 0.90 0.83–0.97 0.008

Abbreviations: HR, hazard ratio; 95%CI, 95% confidence interval; yr, year; Dx, diagnosis; CCP, community cancer program; mi, miles; CFxn, 
conventional fractionation; HFxn, hypofractionation
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