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Abstract

Background—Appalachian residents have a higher overall cancer burden than the rest of the 

United States because of the unique features of the region. Treatment delays vary widely within 

Appalachia, with colorectal cancer patients undergoing median treatment delays of 5 days in 

Kentucky compared to 9 days for patients in Pennsylvania, Ohio, and North Carolina combined.

Objective—This study identified the source of this disparity in treatment delay using statistical 

decomposition techniques.

Methodology—This study used linked 2006 to 2008 cancer registry and Medicare claims data 

for the Appalachian counties of Kentucky, Pennsylvania, Ohio, and North Carolina to estimate a 2-

part model of treatment delay. An Oaxaca Decomposition of the 2-part model revealed the 

contribution of the individual determinants to the disparity in delay between Kentucky counties 

and the remaining 3 states.

Results—The Oaxaca Decomposition revealed that the higher percentage of patients treated at 

for-profit facilities in Kentucky proved the key contributor to the observed disparity. In Kentucky, 

22.3% patients began their treatment at a for-profit facility compared to 1.4% in the remaining 

states. Patients initiating treatment at for-profit facilities explained 79% of the observed difference 

in immediate treatment (<2 days after diagnosis) and 72% of Kentucky’s advantage in log days to 

treatment.

Conclusions—The unique role of for-profit facilities led to reduced treatment delay for 

colorectal cancer patients in Kentucky. However, it remains unknown whether for-profit-hospitals’ 

more rapid treatment converts to better health outcomes for colorectal cancer patients.
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Treatment delay remains an important topic for patients, academics, and the cancer advocacy 

communities. Cancer patients frequently view timeliness of care as an important quality 

indicator for cancer treatment.1 Similarly, recent academic work showing longer colorectal 

cancer (CRC) treatment delays at Veterans Affairs (VA) hospitals2 has led to a rash of 

negative headlines for the VA and questions about whether the treatment delays led to 

veterans’ deaths. Finally, advocacy by the American Cancer Society frequently indicates that 

access to timely, quality care is a key barrier to winning the war on cancer.3

The Institute of Medicine has shown that minority, poor, and other medically underserved 

communities are the least likely to survive a cancer diagnosis.4 In this paper, we focus on 

cancer treatment disparities within one medically underserved community, Appalachia. 

Appalachia served as the focal point for the launch of the “War on Poverty” in the 1960s, but 

in 2014, much of Appalachia still faces a combination of both high morbidity and high 

poverty. Appalachian residents have a higher overall cancer burden than the rest of the 

United States, with a colorectal cancer incidence of 66.7 per 100,000 persons compared to 

59.7 for the rest of the country.5 Colorectal cancer incidence varies widely across the region 

from a high of 71.0 in northern Appalachia to a low of 59.2 in southern Appalachia. Higher 

levels of poverty and geographic isolation contribute to Appalachia’s overall elevated 

morbidity compared to the nation, but little is known about the determinants of disparities 

within Appalachia.6,7

Previous work has suggested that the inadequate availability of cancer care resources is a 

potential contributor to Appalachian cancer disparities.8 Only a limited supply of health care 

resources is available to treat Appalachia’s elevated cancer burden. As of 2004, the Centers 

for Medicare and Medicaid Services (CMS) classified 297 of 410 counties (72%) in 

Appalachia as health professional shortage areas,9 and the closest available National Cancer 

Institute (NCI) comprehensive cancer centers (of Birmingham, Alabama; Winston-Salem, 

North Carolina; and Pittsburgh, Pennsylvania) are found at the outer edges of Appalachia. 

Moreover, research on this population is hampered by the fact that Appalachia is not 

included in the Surveillance, Epidemiology, and End Results Programs (SEER) data, with 

the exception of Kentucky and Georgia.

Perspectives on treatment delay vary widely. From the patient and advocacy perspective, 

timely care is viewed as better care. The time after a cancer diagnosis represents extreme 

stress for both patients and families facing frequently uncoordinated care. This concern has 

led to multiple experiments using patient navigators to facilitate and reduce delays in the 

system.10 From a clinical perspective, it remains unclear whether treatment delay affects 

survivability. Recent reviews are mixed with some indicating prompt care reduces mortality 

while others find no link between treatment delay and colorectal cancer mortality.11,12

This paper decomposes the determinants of treatment delays in Appalachian Kentucky 

compared to the Appalachian counties of 3 other states (North Carolina, Ohio, and 
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Pennsylvania), utilizing a unique database created by linking state cancer registries and 

Medicare claims data. We make 2 new contributions to the literature. First, we find that 

treatment delay in these Appalachian counties compares favorably with other multi-state 

estimates. Our estimates indicate that colorectal cancer patients face a median treatment 

delay of 5 days in Kentucky and 9 days for patients in Pennsylvania, Ohio, and North 

Carolina. Second, we use the Oaxaca Decomposition to explain these disparities within 

Appalachia. Our 2-part model estimates the determinants of (1) whether the patient receives 

immediate treatment (< 2 days from diagnosis) and (2) the number of days between 

diagnosis and treatment if ≥ 2 days. The Oaxaca Decomposition of the 2-part model results 

reveals that observed differences in covariates can explain the entire disparity in treatment 

delay. The key determinant driving the observed disparity in treatment delay is the higher 

percentage of patients treated at for-profit facilities in Kentucky.

Methods

Defining the Sample

Cases were collected from 4 state cancer registries (Kentucky, Ohio, Pennsylvania, and 

North Carolina) for CRC patients diagnosed during a 3-year period 2006–2008 in 167 

Appalachian counties as defined by the Appalachian Regional Commission (ARC).. 

Inclusion and exclusion criteria are detailed in Figure 1. The initial sample consisted of 

21,084 cases reported in Appalachian counties.

Only cases with adenocarcinoma malignant behavior, with a first primary non-concurrent 

tumor, no inpatient surgery for other cancers, and with a patient age greater than 65 were 

included the sample. These criteria produced a provisional total of 10,502 cases. 

Furthermore, cases had to be FFS (fee for service) Medicare enrolled in parts A&B during 1 

year prior and 1 year after the diagnosis or until patient’s death, have American Joint 

Committee on Cancer (AJCC) stage I-III, and have treatment (as defined in the section 

below) recorded during the year after diagnosis. The final sample consisted of 4,907 cases.

Definition of the Measures Used

Chemotherapy, radiation, and oncologic resection treatment dates were identified from the 

Medicare claims stream for each patient (available on request from the authors), starting 

from 2 weeks before to 1 year after the confirmed diagnosis date recorded in the Registry. 

The date of Central Cancer Registry (CCR) primary site surgery was initially assigned as the 

earliest treatment date. If no CCR surgery date was present, the earliest resection date, if 

found in the Medicare claims stream, was chosen as the earliest treatment date. The earliest 

treatment date was shifted back if evidence of chemotherapy or radiation treatment was 

found using the Medicare claims stream or CCR treatment date.

We selected treatment facility associated with initiation by selecting either CCR reporting 

facility and/or claims-specific facilities associated within treatment initiation. We used the 

CCR class of case variable, which identified whether reporting facility was either the 

diagnosis facility, treatment facility, or both. In 4,639 (94.5%) of the cases, reporting facility, 

claim-based facility, and class of cases were in agreement with regard to treatment facility. 
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In 240 (4.9%) of the cases, claim-based facility was used to indicate treatment facility, as 

reporting facility was only diagnosis facility. In 28 (0.6%) of the cases, assignment was 

subject to uncertainty as the claim-based facility was missing and the reporting facility was 

listed as a diagnosis facility only. In these cases, we decided to treat the reporting facility as 

a replacement for treatment facility. In addition, we identified the performing provider 

associated with the most extensive surgery during the year after diagnosis using a study-

specific algorithm (available upon request).

Predictors of time until treatment included the following variables extracted from the CCR: 

patient age at diagnosis, gender, race/Hispanic combination variable derived from the 

corresponding CCR fields, state of residence, metropolitan/non-metropolitan county, 

collaborative stage tumor size, AJCC-derived stage grouping, cancer grade, and histology 

type. Metro/non-metro location was a county-level variable based on patient address at time 

of diagnosis and the 2003 USDA rural-urban continuum codes.13 A claims-based Adult 

Comorbidity Evaluation-27 (ACE-27) measure was selected as a measure of comorbidity 

burden based on 26 different comorbidities with 4 levels of severity: none, mild, moderate, 

and severe.14 Treatment indicators were also calculated combining information from the 

Medicare claims stream and CCR fields to flag oncological surgery, chemotherapy, and 

radiation treatment within 30 days of CRC diagnosis. Additionally, for each case, type of 

cancer was subdivided into colon cancer (ICD-O-3 C180–C189) and rectal cancer (C199 

rectoid-sigmoid, C209 rectum).

Selected facility characteristics were linked to each case using the Provider of Service file 

available from the CMS, including total number of beds in the facility, type of control (ie, 

for-profit, government-owned, non-profit), and radiology services offered. The Facility 

Commission of Cancer status (COC) variable was created by searching the COC website 

Facility locator from 2011.15 Surgical provider specialty was identified from Internet 

sources.16,17 Medicare Physician Identification and Eligibility Registry (MPIER) and the 

National Provider Identification File, both from the CMS, were used in this study.

We derived 2 additional volumes of care variables from 2008 Medicare claims associated 

with facilities and providers in our sample. We examined all claims with procedure codes for 

colorectal cancer resection procedures (colectomies, procto-sigmoidectomies, protectomies, 

colostomies/ileostomies) associated with ICD-9 colorectal cancer diagnosis codes 

(153,154,154.8) and facility or provider of interest. We then summed all non-duplicate 

unique claims associated with facility or provider and categorized them into quartiles.

Finally, an approximate road distance variable between patient residence at diagnosis and 

treatment facility at initiation was created by estimating distances between Zip code 

centroids by querying Google maps for each case.

Due to the large fraction of patients who had treatment 2 days or earlier from confirmed 

diagnosis, time to treatment was modeled assuming that 2 processes were at work. The first 

process determined whether the patient received treatment within 2 days, considered as 

“immediate treatment”; the second process determined time to treatment conditional on the 

treatment not being immediate. This led to implementing a 2-part model18 in 2 steps. In the 

Seiber et al. Page 4

J Rural Health. Author manuscript; available in PMC 2016 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



first step, the determinants of immediate treatment were evaluated by fitting a Linear 

Probability Model (LPM) with robust standard errors. In the second step, the determinants of 

delayed treatment were determined by fitting an ordinary least squares (OLS) model on the 

logarithm of time (in days).

To identify the main contributors to the treatment time disparity between Kentucky and other 

Appalachian states, we applied an Oaxaca Decomposition in each of these 2 steps,19 a 

technique developed to identify determinants of gender differences in labor markets which 

has also been extended to explain health care disparities.20 We implemented a 2-way 

decomposition, which separates the difference in expected means between both groups into 

2 components separately viewed as “difference in characteristics” and “difference in 

coefficients.” Formula 1 illustrates the decomposition in matrix notation:

Where βK̂Y, β̂OTH are coefficient estimates vectors corresponding to each group, X̄KY, X̄OTH 

are the sample average of covariates vectors, and ȲKY, ȲOTH are the expected values. The 

first term in the decomposition represents the weighted sum of difference in averages, where 

the weights are KY coefficients, and the second term represents the weighted sum of 

difference in coefficients, where the weights are the covariate averages from the non-KY 

group. These 2 terms and their components can be statistically tested. The Stata version 12.1 

Oaxaca package was used to perform the decomposition (StataCorp LP, College Station, 

Texas).

Results

Table 1 shows the descriptive statistics for the sample. More patients (44.2%) in Kentucky 

received immediate treatment (0–2 days from diagnosis) when compared to CRC patients in 

NC, OH, and PA combined (37.7%). Similarly, more Kentucky patients (84.7%) were 

receiving treatment in the first month (compared to 76.2% among patients in NC, OH, and 

PA combined. Furthermore, patients in Kentucky faced a median treatment delay of 5 days 

compared to 9 days in the other 3 states.

Table 2 presents the coefficients from the 2-part model. The first 2 columns list the 

coefficients from the linear probability model predicting whether the patient received 

treatment within the first 2 days of diagnosis for (1) Kentucky and (2) the comparison states. 

In this model, the outcome variable is coded as Y=1 if treatment was received within 0–2 

days and Y=0 if delay was greater than 2 days. Positive coefficients indicate that the patient 

was more likely to receive timely treatment within the first 2 days of diagnosis. The 

statistically significant coefficients illustrate who receives immediate treatment after 

diagnosis. Patients starting treatment within 2 days of diagnosis were more likely to have 

larger tumors, have a lower comorbidity burden, receive treatment at for-profit facilities, 

have a lower volume surgeon, and receive treatment at their diagnosis facility. Although 

many of the coefficient estimates appear different across the 2 models, only rural status and 
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the facility’s bed size had differing effects across the 2 groups of states (P = .05). These 

differences will be discussed with the decomposition results.

The second group of coefficients in Table 2 shows that Kentucky differs fundamentally from 

the other 3 states for its determinants predicting the log of days until treatment, conditional 

upon a treatment delay greater than 2 days. In contrast to the results of the first step of the 2-

part model in columns 1 and 2, the positive coefficients in the second 2 columns indicate 

longer treatment delays. Unlike the determinants of immediate treatment (<2 days), no 

standard profile emerges across the 2 groups of states, with significant differences between 

the coefficients for a third of the determinants.

Table 3 provides a summary of the Oaxaca Decomposition results (the full set of coefficients 

are available upon request). The estimates from the first step of the 2-part model indicate 

that a patient receiving treatment in Kentucky would have a predicted probability of 40.8% 

to receive treatment within 2 days of diagnosis. In contrast, patients receiving treatment in 

Pennsylvania, Ohio, or North Carolina can expect a 35.2% chance of treatment within 2 

days. Of the 5.6 percentage point gap, observed differences in the covariates can explain 

more than the entire difference (11 percentage points) between Kentucky and the other 

states. With few coefficients significantly different across the 2 groups, the portion of the 

gap between Kentucky and the other states due to the coefficients is not significantly 

different from zero.

The key determinant driving the observed differences is a higher percentage of patients 

treated at for-profit facilities in Kentucky. In Kentucky, 22.3% of patients began their 

treatment at a for-profit facility compared to 1.4% in the remaining states. With the higher 

likelihood of immediate treatment (< 2 days) at for-profit facilities, more patients treated at 

for-profit facilities explain 79% of the observed difference (4.4 of 5.6 percentage points). No 

other observed difference in determinants is significant at the P = .10 level.

Table 3 also indicates that most of the gap in the log of days to treatment can be explained 

by differences in the covariates. In Kentucky, the models predict that CRC patients who do 

not receive immediate treatment (< 2 days) can expect a delay of 2.76 log days (15.8 days). 

Similarly, patients in the other 3 states can expect delays of 3.0 log days (19.7 days). Of the 

0.24 log day difference between Kentucky and the other states, the covariates can explain 

more than the entire difference (0.30 log days). As before, facility ownership is the only 

significant difference in the observed determinants. Specifically, the difference in for-profit 

and not-for-profit ownership covers 72% of the difference in log of days until treatment.

Unlike the first step of the 2-part model, many coefficients differ between Kentucky and the 

other states for the determinants of log of days to treatment. The facility size, facility 

ownership, facility surgery volume, and distance to the treatment facility variables all have a 

different effect in Kentucky than they do in the other states (P = .05). However, the 

decomposition in Table 3 indicates that these differences in coefficients cancel out and make 

no significant contribution to the net difference in log days to treatment.
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Discussion

This study found that colorectal cancer patients in the Appalachian counties of Kentucky 

face a median treatment delay of 5 days compared to 9 days in the Appalachian counties of 

North Carolina, Ohio, and Pennsylvania. Statistical techniques developed to examine wage 

disparities reveal that this treatment disparity can be explained by observable factors. Of 

these observable covariates, treatment at for-profit facilities proved particularly important for 

the reduced treatment delay in Kentucky. The Oaxaca Decomposition showed treatment in 

for-profit facilities explains 79% of Kentucky’s advantage in immediate treatment and 72% 

of Kentucky’s advantage in log days to treatment. This finding that for-profit facilities drive 

Kentucky’s reduced treatment delay faces a very important limitation. It remains unclear 

whether the more rapid treatment in Kentucky leads to better outcomes.

Benchmarks and standards for treatment delay for colorectal cancers in the US are limited. 

The median 8-day delay faced by Appalachian patients compares favorably with other multi-

state estimates. One study using SEER data found a median treatment delay of 13 days for 

colon cancer patients and 16 days for rectal cancer.21 This literature shows that patients 

receiving treatment at the same facility consistently face shorter delays. Multi-state estimates 

from the National Cancer Database find a median delay from diagnosis to treatment of 12 

days at the same hospital and 21 days if referred to a different facility.22 In this study, we 

find patients treated in the same facility are more likely to receive immediate treatment 

within 2 days and shorter delays if not receiving immediate treatment.

It is unclear whether prompt treatment leads to better survivability. A recent review of 40 

studies found that the majority did not report a significant link between therapeutic delay 

and survival.23 The review found several studies with a significant association between 

longer delays and better survival. Furthermore, some evidence suggests delay may affect 

colon and rectal cancers differently. In a recent study, treatment delay was negatively 

associated with long-term rectal cancer survival, while the association was insignificant in 

case of colon cancer. However, excluding therapeutic delay (the interval from the onset of 

symptoms until the initiation of treatment), the negative association for rectal cancer 

disappeared.24,25 Finally, a recent US population-based study also reported that CRC 

treatment delays of up to 120 days did not appear to elevate the risk of death.26

Our key finding is that patients in Kentucky face a 5-day delay compared to 9 days in the 

other 3 states. While the delay is only half as long in Kentucky, a 4-day shorter delay is 

unlikely to improve survivability in these Appalachian counties. First, a 5-day treatment 

delay or even 9 days is better than the median delay observed in other multi-state studies. 

Second, other authors have argued that a reasonable delay allows more detailed preoperative 

evaluation and tumor staging. 27 In that study, a median treatment delay of 23 days was too 

short for the tumor to advance in stage for most cases. Hence, the authors advanced the 

argument that triaging or prioritizing cases proved more important than overall treatment 

delay.

Finally, more for-profit hospitals explained the shorter treatment delays in Kentucky. Recent 

research has found for-profit hospitals adopting newer, costly treatments for breast 
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cancers.28 This finding is consistent with previous research showing for-profit facilities 

respond to changes in demand and technology faster than other hospitals. However, the 

literature finds little difference between not-for-profit and for-profit hospital behavior, 

especially when compared to hospitals operated by public/government entities.29 Our 

findings reveal important avenues for further research. First, treatment delays in these 

Appalachian counties compare favorably with other multi-state estimates. Second, while the 

statistical decomposition technique we used was first developed to examine wage disparities, 

it is equally valuable in revealing the source of frequently observed health disparities. 

Contextual or community factors are as important in understanding health disparities as 

individual factors. We found that for-profit facilities explained treatment disparities within 

these Appalachian states, but as mentioned previously, the literature is mixed on whether 

more rapid treatment converts to improved cancer survival. Future research will be needed to 

disentangle the relationships between facility ownership, facility quality, treatment delay, 

and cancer survival.
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Figure 1. 
Study Participants and Exclusion Criteria for Colorectal Cancer Patients Living in 

Appalachian Counties in 4 States 2006–2008
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Table 1

Days to Treatment After Diagnosis for Colorectal Cancer Patients - Sample Descriptive Statistics

Kentucky (%) NC+OH+PA (%) All 4 States (%)

Number of Cases 561 4,346 4,907

Median Days From Diagnosis to Treatment 5.0 9.0 8.0

Days From Diagnosis to Treatment

 0–2 Days 44.2 37.7 38.5

 3–29 Days 40.5 38.5 38.7

 30–59 Days 12.5 18.3 17.7

 60+ Days 2.9 5.4 5.1

Age

 66–73 41.0 29.2 30.5

 74–80 30.5 31.3 31.2

 81+ 28.5 39.6 38.3

Gender

 Female 45.3 54.9 53.8

 Male 54.7 45.1 46.2

Race

 White, Non-Hispanic 98.9 97.0 97.2

 Black, Non-Hispanic 0.5 2.1 1.9

 Other, Non-Hispanic 0.2 0.3 0.3

 Hispanic 0.4 0.4 0.4

State

 Kentucky 100.0 0.0 11.4

 North Carolina 0.0 16.5 14.6

 Ohio 0.0 23.2 20.5

 Pennsylvania 0.0 60.4 53.5

Tumor Size

 < 0.5 cm 0.5 1.1 1.0

 0.5 – < 2 cm 8.0 9.0 8.8

 2 – 4 cm 31.0 28.9 29.1

 4 + cm 44.2 49.2 48.6

 Not Available 16.2 11.9 12.4

Stage

 Stage I 33.7 31.3 31.5

 Stage II 32.3 37.2 36.6

 Stage III 34.0 31.6 31.9

Grade

 Well differentiated 6.1 9.8 9.4

 Moderately differentiated 67.9 67.6 67.7
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Kentucky (%) NC+OH+PA (%) All 4 States (%)

 Poorly/undifferentiated 18.0 17.7 17.7

 Not determined/not applicable 8.0 4.8 5.2

Histology

 Adenocarcinoma from polyp 20.1 15.5 16.1

 Adenocarcinoma, NOS 70.4 73.4 73.1

 Mucinous adenocarcinoma 8.9 10.2 10.0

 Signet ring carcinoma 0.5 0.9 0.9

ACE Severity

 None 13.0 12.1 12.2

 Mild 40.5 39.9 40.0

 Moderate 16.0 16.8 16.8

 Severe 30.5 31.1 31.0

ONC surgery within 30 days of treatment initiation

 No 5.7 6.5 6.4

 Yes 94.3 93.5 93.6

Chemotherapy within 30 days of treatment initiation

 No 89.1 92.0 91.7

 Yes 10.9 8.0 8.3

Radiation within 30 days of treatment initiation

 No 93.6 93.1 93.2

 Yes 6.4 6.9 6.8

Type of Cancer

 Colon Cancer 76.6 78.0 77.9

 Rectal Cancer 23.4 22.0 22.1

Facility bed size

 < 50 5.3 3.5 3.7

 50–100 12.5 6.2 6.9

 100–200 27.3 19.3 20.2

 200–500 54.4 42.4 43.8

 500+ 0.4 27.6 24.5

COC status of facility where treatment initiated

 Community Cancer Program 29.6 11.5 13.6

 Comprehensive Community Cancer Program 20.7 35.4 33.7

 NCI Designated Comprehensive 0.0 4.6 4.1

 Network Cancer Program 0.0 2.2 2.0

 No designation 45.6 31.7 33.3

 Teaching Hospital Cancer Program 3.7 13.8 12.7

Facility Ownership Status

 For profit 22.3 1.4 3.8
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Kentucky (%) NC+OH+PA (%) All 4 States (%)

 Government 8.0 6.5 6.6

 Not-for profit 69.5 91.4 88.9

Metropolitan Status

 Metro 14.3 60.1 54.9

 Non-metro 85.7 39.9 45.1

Resection volume at facility where treatment initiated

 Quartile 1 37.3 22.5 24.2

 Quartile 2 28.2 24.7 25.1

 Quartile 3 16.4 26.2 25.1

 Quartile 4 18.0 25.3 24.4

Radiation treatment offered at facility where treatment initiated

 No 19.3 23.2 22.7

 Yes 80.6 76.0 76.6

Surgery provider resection volume

 Quartile 1 18.7 18.1 18.1

 Quartile 2 30.7 29.8 29.9

 Quartile 3 18.4 22.6 22.1

 Quartile 4 25.1 22.0 22.4

Surgery provider specialty

 Colorectal Surgery 10.2 15.6 15.0

 Other 82.5 76.8 77.4

Year of diagnosis

 2006 34.6 37.4 37.0

 2007 35.7 33.4 33.6

 2008 29.8 29.2 29.3

Class of case

 DX elsewhere, TX @ REP facility 15.5 12.7 13.1

 Dx and Tx @ REP facility 83.2 82.1 82.3

 Other 1.2 5.1 4.7

Distance quartile

 Quartile 1 14.1 26.3 24.9

 Quartile 2 12.3 26.5 24.9

 Quartile 3 25.1 24.8 24.8

 Quartile 4 48.3 21.7 24.7
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Table 3

Oaxaca Decomposition – Two-part Model Estimates of Days From Diagnosis to Treatment Initiation

Treatment Within 2 days of Diagnosis Coef. Std. Err.

Kentucky - Predicted probability of treatment within 2 days 0.408 0.024 ***

PA, OH, NC - Predicted probability of treatment within 2 days 0.352 0.013 ***

Net Difference 0.056 0.027 **

Difference due to observed characteristics 0.106 0.044 **

Difference due to coefficients −0.050 0.044

Log of Days to Treatment if > 2 days Coef. Std. Err.

Kentucky - Predicted log of days until treatment 2.763 0.056 ***

PA, OH, NC - Predicted log of days until treatment 2.981 0.029 ***

Net Difference −0.218 0.063 ***

Difference due to observed characteristics −0.300 0.096 ***

Difference due to coefficients 0.082 0.110

*
P < .1,

**
P < .05,

***
P < .01
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