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Abstract

Objective: Urban-rural health disparities are often attributed to the longer distances rural patients
travel to receive care. However, a recent study suggests that distance to care may affect urban and
rural cancer patients differentially. We examined whether this urban-rural paradox exists among
patients with cervical cancer.

Methods: We identified individuals diagnosed with cervical cancer from 2004-2013 using a
statewide cancer registry linked to multi-payer, insurance claims. Our primary outcome was
receipt of guideline-concordant care: surgery for stages IA1-1B1; external beam radiation therapy
(EBRT), concomitant chemotherapy, and brachytherapy for stages 1B2-1VA. We estimated risk
ratios (RR) using modified Poisson regressions, stratified by urban/rural location, to examine the
association between distance to nearest facility and receipt of treatment.
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Results: 62% of 999 cervical cancer patients received guideline-concordant care. The association
between distance and receipt of care differed by type of treatment. In urban areas, cancer patients
who lived =15 miles from the nearest surgical facility were /ess likely to receive primary surgical
management compared to those <5 miles from the nearest surgical facility (RR: 0.77, 95% ClI:
0.60-0.98). In rural areas, patients living =215 miles from the nearest brachytherapy facility were
more likely to receive treatment compared to those <5 miles from the nearest brachytherapy
facility (RR: 1.71, 95% CI: 1.14-2.58). Distance was not associated with the receipt of
chemotherapy or EBRT.

Conclusions: Among cervical cancer patients, there is evidence supporting the urban-rural
paradox, i.e., geographic distance to cancer care facilities is not consistently associated with
treatment receipt in expected or consistent ways. Healthcare systems must consider the diverse and
differential barriers encountered by urban and rural residents to improve access to high quality
cancer care.
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Introduction

Cervical cancer patients suffer from substantial treatment and survival disparities compared
to other cancer populations [1-2]. A disproportionate number of individuals diagnosed with
cervical cancer are of low socioeconomic status (SES) and minority backgrounds [3-4]
making them particularly susceptible to not receiving guideline-concordant care [5]. Patients
with cervical cancer face numerous access barriers to treatment including lack of health
knowledge, poor social or financial support, and logistical concerns such as lack of
transportation [6-7]. The increasingly uneven burden of cervical cancer among these
vulnerable populations [2, 8-9] makes it essential that resources be focused on increasing
their access to treatment centers.

Urban/rural health disparities are often attributed to the longer distances rural patients must
travel to receive care [10]. However, in qualitative studies, patients in urban areas report
distance as a barrier to care more often than rural patients [11]. Recent findings also support
the notion that distance to care has a differential influence on urban and rural patients:
among Medicare-insured breast cancer patients in urban areas, those living farther from
radiation facilities were /ess likely to receive guideline-concordant radiotherapy, while
patients in rural areas living farther from these facilities were more likely to receive
radiotherapy than those who lived closer to treatment [12]. There would be substantial
implications for how to develop effective access to care interventions for urban and rural
patient populations if evidence continues to support this urban-rural paradox in distance to
care.

While cancer outcomes nationally are improving over time with better screening and
treatment, rural populations have not equally benefitted from these advancements and
continue to suffer from worse cancer outcomes [13-14]. Understanding the differential
effects of distance among urban and rural populations is important, especially as healthcare
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systems consider how to effectively provide access to care for urban and rural patients. We
explored whether the urban-rural paradox found among breast cancer patients was observed
in individuals with cervical cancer, a disproportionately vulnerable cancer population.
Specifically, we examined whether distance to the nearest treatment center is associated with
receipt of stage-specific guideline-concordant care for cervical cancer patients and whether
this association differs by urban/rural residence. We hypothesize that distance to care will
differentially affect the receipt of guideline-concordant care among cervical cancer patients
residing in urban and rural areas. Specifically, we predict that distance to care will be a
larger burden for urban patients rather than for rural cancer patients.

We used data from the Cancer Information and Population Health Resource (CIPHR), which
links the North Carolina Central Cancer Registry to statewide, multipayer, insurance claims
[15]. Registry data were used to identify cervical cancer patients, as well as their stage and
other tumor-specific information, and insurance claims data were used to measure treatment
received. We also linked our dataset to the Area Health Resource File (AHRF), which
collects county aggregate variables from sources such as the American Medical Association
and the US Census Bureau [16]. Our final dataset included patient demographics, tumor
information, healthcare utilization of services for both public and private insurance
providers, and county-level contextual factors. These data were ideal for assessing distance
to care since it included physician identifiers and geocoded patient and physician locations.
The study was approved by the North Carolina Institutional Review Board.

Study Population

The study cohort included insured female patients diagnosed with cervical cancer between
January 1, 2004 and June 30, 2013 (Figure S1). We identified 4,013 patients aged 18 or
older with cervical cancer who had no additional primary cancer diagnosis within 1 year of
the index diagnosis. We excluded patients who were diagnosed at death (N=51), died within
one month of diagnosis (N=25), had a non-epithelial cervical cancer histology (N=44), were
missing stage of cancer at diagnosis, or were stage IVB or stage 0 carcinoma in situ
(N=373). Lastly, to be eligible, patients had to be continuously enrolled in a Medicaid,
Medicare, and/or private insurance plan 3 months before through 6 months after the
diagnosis of cervical cancer (N=2521). This continuous enrollment criterion meant that
patients in our analytic cohort were more likely to be older, on Medicare, residing in a rural
area, and diagnosed at an earlier stage compared to those who were not continuously
enrolled. Our final cohort contained 999 patients.

Dependent Variable

We defined guideline-concordant care using guidelines set by the National Comprehensive
Cancer Network [17]. Cervical cancer treatments were identified using the /nternational
Classification of Diseases, Ninth Revision, Clinical Modification (1ICD-9-CM) codes.
Because claims data do not permit evaluation of pathologic or radiologic results that would
tailor treatment, two authors, one a board-certified gynecological oncologist (WRB) and the
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other a board-certified radiation oncologist (MV), used their expert clinical judgment to
apply these guidelines by stage and other tumor factors (Table 1). Outcomes included binary
indicators identifying which components of guideline-concordant care a patient received:
surgery, chemotherapy, external beam radiation therapy (EBRT), or brachytherapy. Broadly,
patients with stage IA, 1A1, and IA2 cervical cancer who underwent primary operative
management were considered to have received guideline-concordant care. For patients with
IB1 or IB2 cancer, receipt of either surgery or radiotherapy was considered guideline-
concordant. Lastly, patients with stage 11A-1VA had to receive three types of treatment to be
defined as having received guideline-concordant care: concomitant chemotherapy and EBRT
followed by brachytherapy.

Independent Variables

The main independent variable was distance to nearesttreatment facility. Distance to nearest
treatment center (versus chosen treatment center) was utilized because patients who travel
long distances for care may be more affluent and less hindered by travel distance [18-19].
We calculated four separate distances using the combined multi-payer claims data to identify
each universe of treating providers; distances to nearest facility providing cervical surgery,
chemotherapy, EBRT, and brachytherapy. We measured distance from the geographic
centroid of patients’ residential zip code at diagnosis to the treatment facility’s physical
address using the straight-line method [20]. To determine treatment facilities’ locations, we
used insurance claims to identify all surgical, medical, and gynecological oncologists who
provided either cervical surgery or chemotherapy. Similarly, we identified all radiation
oncologists who provided EBRT or cervical brachytherapy. For each treatment, we linked
the facility addresses associated with each provider. Similar to previous studies, distance
measures were categorized as: <5 miles, 5-<15 miles, and =15 miles [16].

Other covariates were based on the Andersen model of health care utilization [21]. First, we
examined patient- and tumor-level characteristics shown to influence receipt of guideline-
concordant cervical cancer care including: year of diagnosis, American Joint Commission
on Cancer stage (stage I; stage Il; stage I1; stage 1V), age at diagnosis (<60 years; 60-70
years; >70 years), race (non-white; white), insurance status at diagnosis (Medicaid only;
Medicare only; any private; dual--Medicare and Medicaid), and residence (urban; rural). The
non-white category included black, Hispanic, Asian, and Native American patients; we
coded race as a binary variable because 90% of non-white subjects were black. We
determined urban/rural residence using the rural-urban continuum codes (RUCC) and
delineated urban/rural status based on the United States Department of Agriculture’s
(USDA) classification scheme. We used RUCC because it accounts for both population
levels and proximity to an urban area when determining urban/rural status. We measured
comorbidity using a modified version of the Charlson Comorbidity Index that accounted for
conditions during the study period. Second, to account for geographic and neighborhood
characteristics that may affect receipt of health care services and guideline-concordant care
[3], we examined the following county-level sociodemographic characteristics: mean
number of generalist physicians, mean percent unemployed, and median household income.
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Statistical Methods

Results

After describing our cohort, we used 2 tests and t-tests to examine whether differences in
patient-, tumor-, and county-level characteristics were associated with receiving guideline-
concordant care. In multivariable analyses, we used modified Poisson regression to estimate
risk ratios (RRs) and 95% confidence intervals (Cl) for whether guideline-concordant care
was received [22]. We used this approach since our outcomes occurred in more than 10% of
the study population; using logistic regression would have upwardly biased our results [23].
Models included the full sample and were also stratified by urban/rural residence. Models
were stratified since, conceptually, other variables included in our models may also behave
differently by rural/urban residence. Because guideline-concordant care is stage-specific,
multivariable analyses only included clinically-appropriate patients. For example, only
patients with stage IA1-1B2 were included in multivariable analyses examining the influence
of distance to surgical management of cervical cancer. Patients with stage 11A-1VA were
included to evaluate the influence of distance on receipt of EBRT, chemotherapy, and
brachytherapy. Because patients often must travel to different treatment facilities to receive
chemotherapy, EBRT, and brachytherapy, we examined distances to each facility separately.
Additionally, while surgery is often the preferred treatment for stage 1A1-1B2 cervical
cancer patients, EBRT is preferred when surgeries are high risk. Consequently, to ensure the
validity of our findings, we also examined receipt of EBRT among these patients as well. All
analyses were conducted using SAS version 9.4 software (SAS Institute, Inc., Cary, NC).

Among the 999 cervical cancer patients, 620 (62%) received guideline-concordant care. The
majority of our cohort was white (68%), had no comorbidities (66%), and lived in an urban
area (63%; Table 2). Most patients had private insurance (30%) or only Medicare (37%). In
general, patients who received guideline-concordant care were younger, had private
insurance, and were less likely to have comorbid conditions than those who did not receive
guideline-concordant care. Patients who received guideline-concordant care were more
likely to be diagnosed at a later cancer stage.

In multivariable analyses among all patients with stage IA-1B2 cervical cancer, greater
distance (i.e., =15 miles) to cervical surgery was associated with lower risk of receiving
guideline-concordant surgery (RR: 0.81, 95% CI: 0.68-0.96; Figure 1). In stratified analyses
of urban residents only, =15 miles to the nearest surgical facility was associated with lower
receipt of cervical surgery compared to those <5 miles from nearest facility (RR: 0.77, 95%
Cl: 0.60-0.98). In contrast, in stratified analyses among rural residents, distance to surgical
facility was not significantly associated with lower receipt of surgery. Additionally, across
the full and urban/rural stratified samples, having private insurance (compared to having
Medicare only; RR: 1.77, 95% CI: 1.21-2.60) or one comorbid condition (compared to
having zero comorbid conditions; RR: 1.39, 95% CI: 1.07-1.80) was associated with a
higher likelihood of receiving cervical surgery (Supplementary Table S1). Urban, non-white
residents were less likely to receive cervical surgery compared to urban, white residents
(RR: 0.71, 95% CI:0.58-0.88). While distance was not predictive of receipt of cervical
surgery among patients residing in rural areas, those older than 70 years were less likely to
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receive cervical surgery (RR: 0.57, 95% CI:0.35-0.93) compared to rural patients less than
60 years old.

In the full sample, distance to brachytherapy facility was not significantly associated with
receipt of brachytherapy among patients diagnosed with stage I1A-1\VA cervical cancer
(Figure 2A). Distance to brachytherapy facility was also not associated with receipt of
brachytherapy among urban residents only. However, rural residents living farther from
brachytherapy facilities had a higher likelihood of receiving brachytherapy. Patients living 5
to <15 miles or >15 miles from brachytherapy facilities were more likely to receive
brachytherapy compared to patients who resided <5 miles from brachytherapy facilities (RR
5-<15 miles vs. <5 miles: 1.43, 95% CI: 0.92-2.22; RR =15 miles vs. <5 miles: 1.71, 95%
Cl: 1.14-2.58). In the full sample and among urban residents only, patients with one
comorbid condition were more likely to receive brachytherapy than those without
comorbidities (Supplementary Table S2). Lastly, in both the full sample and among rural
residents only, older age was associated with a lower likelihood of receiving brachytherapy;
in particular, patients in rural areas between ages 60-70 were less likely to receive
brachytherapy than those less than 60 years old (RR:0.72, 95% CI: 0.53-0.97), and patients
older than 70 years old were also less likely to undergo brachytherapy (RR: 0.65, 95% ClI:
0.49-0.87).

Distance to nearest chemotherapy facility was not associated with receipt of chemotherapy
for urban or rural patients with stage I1A-1VA cervical cancer in multivariable analyses
(Figure 2B). Specifically, among rural patients only, those =15 miles to treatment had a
higher, though not statistically significant, likelihood of receiving concurrent chemotherapy
(RR: 1.19; 95% CI: 0.86-1.65). Patients dually enrolled in Medicaid and Medicare were less
likely to receive chemotherapy compared to patients enrolled in only Medicare (RR: 0.84,
95% CI: 0.70-1.00; Supplementary Table S3). Similar to the results above, patients over 70
years old residing in rural areas were less likely to receive chemotherapy compared to
patients less than 60 years old (RR: 0.62, 95% CI: 0.45-0.85).

Distance to nearest EBRT facility was also not associated with receipt of EBRT among
urban and rural cancer patients with stage I1A-IVA cervical cancer (Figure 2C). In the full
and urban/rural stratified samples, no other factors other than year of diagnosis was
associated with receipt of EBRT (Supplementary Table S4). Additionally, in sensitivity
checks which included patients with IA2-1VA cervical cancer, multivariable analyses also
showed that distance to nearest treatment facility was not associated with receipt of EBRT.

To account for potential measurement bias, we performed sensitivity analyses in which
distance included the additional categories 15—-<20 miles and =20 miles. In all multivariate
models, results using this distance categorization were similar to those presented above.

Discussion

We examined the influence of distance on guideline-concordant care for patients with
cervical cancer. We found that the relationship between distance and receipt of guideline-
concordant care varied urban/rural residence and by type of treatment. Among cancer
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patients living in urban areas, individuals living farther from nearest surgical treatment
facilities were /ess likely to undergo cervical surgery than those living closer to surgical
treatment centers. In contrast, among cancer patients living in rural areas, those living farther
from brachytherapy treatment centers were more likely to receive brachytherapy than those
living closer to brachytherapy treatment centers. Distance was not significantly associated
with receipt of EBRT or chemotherapy, overall or in the stratified rural/urban samples.

Compared to other breast and prostate cancer patients [24—25], cervical cancer patients have
less often received non-guideline-concordant care. Smith et al. found that only 44% of
women diagnosed with advanced cervical cancer received appropriate care [26]. A recent
study among stage IB-11A cervical cancer patients found that only 47% received guideline-
concordant care [27]. In our study, we found early stage cervical cancer patients were much
less likely to receive guideline-concordant care than those with late stage cervical cancer, a
result that has also been found among colorectal cancer patients. Potential explanations for
these findings are that early stage cancer patients are more likely to be incorrectly staged at
presentation and to be inappropriately referred for treatment [28-29].

Contrary to past urban/rural disparity studies, early stage cervical cancer patients residing in
urban areas may find distance more burdensome than previously appreciated. This difference
in urban and rural residents who live far from treatment may be explained by the diverse
resources available to these patients. For example, rural residents are generally accustomed
to traveling longer distances [30] and are more likely to have their own personal
transportation, a predictor of health care utilization [31]. Private cars are the dominant mode
of transportation in rural areas, regardless of age, SES, or race [32] In contrast, urban
residents may rely on public transportation. In a study of urban, low-income adults in
Atlanta, using public transportation to access medical care was associated with not having a
regular source of care, with delayed medical care [33], and a higher likelihood of missed
medical appointments [34]. Travel can be burdensome and complex even in urban areas for
vulnerable cancer patients [3-4].

A previous study found that among breast cancer patients diagnosed in 2003-2005, distance
to care was associated with lower receipt of radiation therapy among urban residents [14].
This contrasts with our finding that chemotherapy and EBRT are less susceptible to distance
barriers in the cervical cancer population. Our study of cancer patients, in the years 2004—
2013, represented a period during which there was a dramatic increase in the number of
radiotherapy and chemotherapy facilities. Additionally, there is evidence showing a
substantial increase over time in the number of medical oncologists serving rural areas [35].
Considering the growth in the radiation oncology workforce in recent years [36], radiation
oncologists may also be establishing more practices closer to less urbanized locations,
thereby mitigating the effect of distance on these types of treatment.

There are a few explanations for why patients farther from care are more likely to receive
brachytherapy. Despite the substantial growth in radiotherapy facilities, few are equipped to
provide cervical brachytherapy due to the complex technical planning and required
specialized equipment that are generally available only at tertiary cancer centers. Patients
requiring radiotherapy as part of their treatment undergo four to six weeks of EBRT and
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concurrent chemotherapy followed immediately by one to two weeks of brachytherapy.
Because radiotherapy requires daily treatment for long periods, patients who reside farther
from care may decide to obtain temporary housing in close proximity to cancer treatment
centers that provide both EBRT and brachytherapy. While these patients likely face logistical
and financial issues related to living in temporary accommodations, the transition from
undergoing EBRT to brachytherapy would be relatively seamless. In contrast, patients who
initially received EBRT from a facility in close proximity to their residence and then
brachytherapy from a separate, distantly-located facility may experience a larger and more
substantial disruption to their treatment process.

Two potential implications can be drawn from our findings. First, cervical cancer patients
treated primarily by surgery would benefit from targeted distance to care interventions.
Efforts should focus on expanding the use of cancer outreach programs and services,
especially among the urban cancer population. For example, the American Cancer Society’s
Road to Recovery provided over 340,000 free rides to treatment for cancer patients in 2017
[37]; however, these programs report that only 28% of these rides were for patients living in
urban counties [38]. Providing access to a private car through volunteer programs may be an
effective, low-cost strategy to increase access to cancer care for low-income urban residents.
Second, a better understanding is needed of the challenges faced by, and benefits afforded to,
patients who obtain temporary housing while undergoing long-term treatments such as
chemotherapy and radiotherapy. For example, cancer patients reported financial strain due to
temporarily relocating while undergoing radiotherapy treatment [39]. In a mixed-methods
study of patients undergoing bone marrow transplantation for hematological cancers,
housing challenges included affordability, lack of insurance coverage, and full or long
waiting lists for free or discounted housing [40]. Future research should focus on identifying
the benefits and challenges associated with temporary housing in addition to whether
temporary housing influences patient health outcomes.

This study has several limitations. First, our sample size is relatively small, limiting our
ability to identify associations between certain factors and outcomes. Second, although we
used established guidelines for defining guideline-concordant care, without pathologic and
radiologic results, clinical judgment by experts was required. Third, we employed the
straight-line method to measure distance instead of road-network distance. However, similar
to previous studies, we found a high correlation between road-network distance and straight-
line distance, and our conclusions from analyses using road-network distance were the same.
Fourth, individuals’ unmeasured factors (e.g., socioeconomic status) may confound the
relationship between distance to and receipt of treatment. Finally, our cohort only included
insured patients. Thus, we cannot generalize our findings to uninsured patients who often
face the greatest challenges overcoming access barriers to care. Despite these limitations,
this study is novel in that is examines how distance and urban/rural residence influences
multiple types of treatment. This is a critical step for developing effective interventions
since, as our findings illustrate, the burden imposed by distance among urban and rural
residence varies by type of treatment.

Understanding the diverse access barriers and resources in urban and rural areas will likely
improve rates of guideline-concordant care over time. Our findings provide further evidence
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that the urban-rural paradox exists for patients with cervical cancer. This paradox suggests
that strategies to address access barriers to care may need to be targeted differently in urban
versus rural settings. For urban residents, providing patients with access to private
transportation may be of most importance whereas for rural residents, providing patients
with temporary free or subsidized housing while undergoing longer-term treatment may be
their highest priority.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights
. Over 1/3 of cervical cancer patients do not received guideline-concordant
care.
. Distance was not associated with receipt of EBRT or chemotherapy for
cervical cancer patients.
. In urban areas, patients living farther from treatment were less likely to

receive operative management.

. In rural areas, patients living farther from treatment were more likely to
receive brachytherapy.
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Figure 2.
Forest plots of risk ratios (RRs) and 95% confidence intervals (Cls) for distance covariates

(reference group is <5 miles) associated with receipt of (A) brachytherapy, (B)
chemotherapy, (C) EBRT among women diagnosed with stage 11-I\A cervical cancer and
stratified by urban/rural residence location. All regression model includes covariates for age
at diagnosis categories, race, insurance status, Charlson cormobidity index, year of
diagnosis, median household income (county-level), mean percent unemployed (country-
level), and mean number of generalist (county-level). The full sample analysis also includes
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residence location. LCL, lower 95% confidence limit; RRs, risk ratios; UCL, upper 95%
confidence limit.

Gynecol Oncol. Author manuscript; available in PMC 2020 January 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Spees et al.

Table 1.
Guideline-concordant care by cervical cancer stage (adapted from the National Comprehensive Cancer
Network)
Stage Guideline-concordant care
Stage 1A Received primary operative management (i.e., conization, LEEP,
trachelectomy, simple hysterectomy, or radical hysterectomy)
Stage I1A1 Received primary operative management (i.e., conization, LEEP,
trachelectomy, simple hysterectomy)
Stage IA2 Received primary operative management (i.e., trachelectomy, simple
hysterectomy, or radical hysterectomy)
Received radiotherapy
Stage IB1 Received primary operative management (i.e., radical hysterectomy)
Received radiotherapy
Stage 1B2 Received primary operative management (i.e., radical hysterectomy)

Stages I1IA-11VA

Received primary operative management (i.e., radical hysterectomy) and
radiotherapy
Received primary operative management (i.e., radical hysterectomy) and

ccrT?

Received CCRT
Received primary operative management (i.e., radical hysterectomy) and

ccrT?

aChemoradiotherapy was defined as concurrent if initiated radiotherapy and chemotherapy within 14 days of one another.

Note. LEEP, loop electrosurgical excision procedure; EBRT, external beam radiation therapy; CCRT, concurrent chemoradiotherapy.
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Table 2.

Characteristics of insured women diagnosed with cervical cancer, 2004-2013

Full sample Received GC Did not receive GC
(N=999) care (N=620) care (N=379) P
N(%) or N(%) or N(%0) or

mean/(SD) mean/(SD) mean/(SD)

Patient characteristics

Age at diagnosis <.001
<60 475 (48) 342 (72) 133 (28)

60-70 240 (24) 151 (63) 89  (37)
>70 284 (28) 127 (45) 157 (55)

Race 0.90
White 683  (68) 423 (62) 260  (38)
Non-white 316 (32) 197 (62) 119  (38)

Insurance status <.001
Medicare only 374 37) 211 (56) 163 (44)

Medicaid only 128 (13) 92 (72) 36 (28)
Any private 298 (30) 218 (73) 80 27)
Medicare and Medicaid 199 (20) 99 (50) 100 (50)

Charlson comorbidity index 0.01
0 661  (66) 428  (65) 233 (35)

1 198 (20) 120 (61) 78 (39)
2+ 140  (14) 72 (51) 68 (49)

Locatfon of residence 0.57
Rural 366  (37) 223 (61) 143 (61)

Urban 633 (63) 397 (63) 236 (63)

Tumor characteristics

Year of diagnosis 0.002
2004 117 (12) 59 (50) 58  (50)

2005 119  (12) 68  (57) 51 (43)
2006 137 (1) 82  (60) 55 (40)
2007 101 (10) 64  (63) 37 (37
2008 99  (10) 81 (82 18 (18)
2009 88  (09) 58 (66) 30 (34)
2010 93 (09) 59  (63) 34 (37)
2011 96  (10) 57  (59) 39 (41)
2012 91  (09) 57 (63) 34 (37)
2013 58 (06) 35  (60) 23 (40)

AJCC stage at diagnosis <.001
Stage | 572 (57) 303 (53) 269 (47)

Stage 11 176 (18) 136 (77) 40 (23
Stage 111 227 (23) 169  (74) 58 (26)
Stage IV 24 (2) 12 (50) 12 (50)
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Full sample Received GC Did not receive GC
(N=999) care (N=620) care (N=379) P
N(%) or N(%) or N(%) or
mean/(SD) mean/(SD) mean/(SD)

Histology 0.044
Squamous 688  (69) 436 (63) 252 (37
Adenocarcinoma 212 (21) 134 (63) 78 37)

Unknown 99 (10 50  (51) 49 (49)

Tumor Grade 0.004
Well differentiated 123 (12) 77 (63) 46 37)
Moderately 280 (29) 184 (64) 105  (36)
differentiated
Poorly differentiated 319 (32) 216 (68) 103 (32)
Unknown/anaplastic 268 27) 143 (53) 125 47

County characteristics

Median household income

Mean % unemployed

$40487  (7434)

5 ()

Mean number of generalists 8 9)

$40557  (7573)
5 (@3
8 (9

$40370  (7210) 0.70
6 () 0.30
8 (10) 093

Note. GC, guideline-concordant; AJCC, American Joint Committee on Cancer.
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