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ABSTRACT

Compared with urban areas, rural areas have higher cancer mortality and
have experienced substantially smaller declines in cancer incidence in re-
cent years. In a New Hampshire (NH) and Vermont (VT) survey, we
explored the roles of rurality and educational attainment on cancer risk
behaviors, beliefs, and other social drivers of health. In February–March
2022, two survey panels in NH and VT were sent an online questionnaire.
Responses were analyzed by rurality and educational attainment. Respon-
dents (N = 1,717, 22%) mostly lived in rural areas (55%); 45% of rural and
25% of urban residents had high school education or less and this difference
was statistically significant. After adjustment for rurality, lower educational
attainment was associated with smoking, difficulty paying for basic necessi-
ties, greater financial difficulty during the COVID-19 pandemic, struggling
to pay for gas (P < 0.01), fatalistic attitudes toward cancer prevention, and
susceptibility to information overload about cancer prevention. Among the

33% of respondents who delayed getting medical care in the past year, this
wasmore often due to lack of transportation in thosewith lower educational
attainment (21% vs. 3%, P = 0.02 adjusted for rurality) and more often due
to concerns about catching COVID-19 among urban than rural residents
(52% vs. 21%; P < 0.001 adjusted for education). In conclusion, in NH/VT,
smoking, financial hardship, and beliefs about cancer prevention are in-
dependently associated with lower educational attainment but not rural
residence. These findings have implications for the design of interventions
to address cancer risk in rural areas.

Significance: In NH and VT, the finding that some associations between
cancer risk factors and rural residence are more closely tied to educational
attainment than rurality suggest that the design of interventions to address
cancer risk should take educational attainment into account.

Introduction
Cancer is the second leading cause of death in theUnited States, with 1.9million
new cases and 609,360 deaths expected in 2022 (1). The burden is increasingly
unequal; despite recent decreases in cancer mortality nationally, rural popu-
lations and those with lower educational attainment have experienced little

1Dartmouth Cancer Center, Lebanon, New Hampshire. 2Department of Molecular
and Systems Biology, Geisel School of Medicine at Dartmouth, Hanover, New
Hampshire. 3The Dartmouth Institute for Health Policy and Clinical Practice, Geisel
School of Medicine at Dartmouth, Hanover, New Hampshire. 4Department of
Surgery, Section of Thoracic Surgery, Dartmouth-Hitchcock Medical Center,
Lebanon, New Hampshire. 5Department of Epidemiology, Geisel School of
Medicine at Dartmouth, Hanover, New Hampshire. 6Department of Hematology,
Dartmouth-Hitchcock Medical Center, Lebanon, New Hampshire.

Corresponding Author: Judy R. Rees, Dartmouth College, 1 Medical Center Drive,
Lebanon, NH 03756. Phone: 603-646-5492; E-mail: judith.r.rees@dartmouth.edu

doi: 10.1158/2767-9764.CRC-23-0267

This open access article is distributed under the Creative Commons Attribution 4.0
International (CC BY 4.0) license.

© 2023 The Authors; Published by the American Association for Cancer Research

change (2–6). Almost one in five Americans live in rural areas and may be
affected by this disparate share of the cancer burden (7). The causes are com-
plex and have been shown to be related to differences in cancer risk behaviors,
beliefs, and social drivers of health (8).

Rural areas generally have higher prevalence of cigarette smoking and obesity
compared with large metropolitan areas (9–11). Disadvantageous beliefs, such
as fatalism, are also more common among rural populations and those with
lower educational attainment (12–13). Fatalism is characterized by feelings of
powerlessness to prevent or survive cancer and believing that external forces
are in control (13). Individuals with these beliefs are less likely to engage in
preventive behaviors like cancer screening, healthy diet, exercise, and smoking
cessation (14–17). Rural populations have poorer access to medical care, local
providers, and transportation, and are more likely to be older, of lower edu-
cational attainment, of lower socioeconomic status, and underinsured (18–21).
Many of these trends in cancer risk behaviors, beliefs, and social drivers of
health are also seen in those with lower educational attainment (6). Although
other factors such as socioeconomic status and social environment have been
compared in parallel with education, there has been less emphasis on evaluating
the independent and joint effects of education and rurality on cancer risk fac-
tors (22–23). One recent article that found an interaction between rurality and
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education investigated differences in survival in patients with ovarian cancer
and not general cancer risk factors (24).

The Dartmouth Cancer Center’s (DCC) Community Outreach and Engage-
ment (COE) team investigated rural residence and educational attainment and
their associations with cancer risk factors in the DCC catchment area states of
New Hampshire (NH) and Vermont (VT). NH ranks 8th in the nation for can-
cer incidence overall and ranks in the top three states for seven cancer types
(bladder,, brain, breast, esophageal, and childhood cancer, as well as Hodgkin
lymphoma and melanoma); VT ranks 17th for incidence and is in the top three
states for three cancer types (melanoma, and cancers of the testis and uterus;
refs. 25–27). Although rural counties have been shown to have lower incidence
and higher mortality than urban counties (28), NH has significantly higher
incidence but not mortality than the rest of the Unites States, and VT has sig-
nificantly higher mortality but not lower incidence (25–27). The many factors
that appear to drive the disproportionate cancer burden associated with rural
residence have been shown to vary by region (3–6, 14–17). In our region,most of
the health professional shortage areas and medically underserved areas in NH
(78% and 60%, respectively) and VT (93% and 90%) are designated as rural by
the Health Resources and Services Administration (29). This article is the first
to explore the independent and synergistic roles of education and rurality in
the context of cancer disparities in NH and VT—small, racially homogeneous
states that are often overlooked in analyses of disparities. We hypothesized that
there are differences in cancer risk behaviors, beliefs, and social drivers of health
by rural (versus urban) residence and by educational attainment.

Materials and Methods
The DCC is the only Comprehensive Cancer Center designated by the NCI in
NH and VT, its catchment area. We conducted an online survey of the DCC
catchment population using a web-based survey of Granite State Panel and
Green Mountain State Panel members recruited from randomly-selected land-
line and cell phone numbers across NH and VT. The Granite State Panel and
Green Mountain State Panel are part of an effort by the University of New
Hampshire SurveyCenter to investigate newways of gathering and understand-
ing the opinion of NH and VT residents (30). Respondents to UNH Survey
Center surveys were asked whether they wished to participate in further re-
search and asked to provide an email address. Those who agreed and provided
an email address were added to the panel. Panel members were also recruited
by texting a random sample of cellular telephones in the state and inviting the
recipient to take a short survey. At the conclusion of the survey, recipients were
asked whether they would like to join the panel and provide an email address.
Respondents under the age of 18, non-state residents, and seasonal residents
who are not registered to vote in that state were excluded from this survey
and did not receive an invitation to join the panel. For each completed sur-
vey, panel members are entered into quarterly drawings to earn rewards, such
as gift certificates from statewide and internet companies.

The survey (Supplementary Table S1) was offered to these two panels between
February 25, 2022 and March 8, 2022, with the goal of attaining the a priori
target of 1,700 completed surveys (1,000 in NH and 700 in VT). Two email re-
minders were sent to nonresponders 1 and 3 days after the invitation and the
survey was closed on the morning of March 8th.We elicited sociodemographic
information and responses to questions about cancer risk behaviors, cancer at-
titudes and beliefs, and social drivers of health including health care access and
financial, food, and transportation security.

The study was conducted according to recognized ethical guidelines; use of
human subjects for the Granite State and Green Mountain State Panels was
approved by the Institutional Review Board for the University of New Hamp-
shire (Durham, NH), and this study was approved by the Dartmouth College
Committee for the Protection of Human Subjects following the ethical prin-
ciples identified in the Belmont report. Participants provided written consent
electronically within the online survey.

Statistical Analysis
Each survey response from the NH and VT population was weighted by the
respondent’s age, gender, education, and region of the state using targets from
the most recent U.S. Census Bureau’s American Community Survey conducted
by the U.S. Census Bureau, as well as political party registration levels in NH
and 2020 election results. NH regions used for weighting are the Central/Lakes
Region (Belknap, Merrimack Counties); Hillsborough County; Northern NH
(Carroll, Coos, Grafton Counties); Seacoast (Rockingham, Strafford Coun-
ties); and Western NH (Cheshire, Sullivan Counties). VT regions are Central
VT (Addison, Orange, Washington Counties), Chittenden County; Northern
Counties (Caledonia, Essex, Franklin, Grand Isle, Lamoille, Orleans Counties);
Southern VT (Bennington, Rutland, Windham, Windsor Counties). Like all
surveys, this survey is subject to sampling error due to the fact that all resi-
dents in the area were not interviewed. For those questions asked of 500 or so
respondents, the error is±4.4%. For those questions where fewer than 500 per-
sons responded, the sampling error can be calculated as ±1.96�[P(1 − P)/N]
where P is the percentage of responses in the answer category being evaluated
and N is the total number of persons answering the particular question. The
margin of sampling error for our survey is ±2.6%. The design effect for the
survey is 2.9%. Because of rounding, percentages may not sum to 100%. The
number of respondents in each demographic below may not equal the number
reported in cross-tabulation tables as some respondents choose not to answer
some questions.

We analyzed results based on residence (rural vs. urban) and educational at-
tainment (lower vs. higher). Rural and urban areas were defined using Rural
and Urban Commuting Areas (RUCA); primary RUCA codes 1–3 (Metropoli-
tan) were classified as urban while 4–10 were considered rural (31). Educational
attainment was classified as “lower” for those with high school graduation or
less and “higher” for those with any education beyond high school. Statistical
comparisons examining differences by rurality and by educational attainment
were made based on weighted frequencies and means using Rao-Scott χ2 tests
of independence and t tests, respectively. Domain analysis was used to account
for variability of the whole sample to estimate the variance of subgroups. Totals
(N) and percentages (%) may not equal 100% due to rounding. Multivariable
models assessed the independent associations on each cancer risk factor of ed-
ucational attainment (high school or less vs. more than high school) and rural
(vs. urban) residence. An interaction term (education × rurality) was included
in each model and dropped when not statistically significant. Unadjusted and
adjusted P values are presented for each association tested. Analyses used SAS
version 9.4 (SAS Institute Inc.; ref. 32).

Data Availability Statement
The datasets generated and analyzed from the population survey are not pub-
licly available at the time of publication, as they are still being analyzed for other
articles; however, they may be available in the future from the corresponding
author on reasonable request.

AACRJournals.org Cancer Res Commun; 3(8) August 2023 1679

D
ow

nloaded from
 http://aacrjournals.org/cancerrescom

m
un/article-pdf/3/8/1678/3360963/crc-23-0267.pdf by C

ity St G
eorge's, U

niversity of London Tooting user on 27 February 2026



Skipper et al.

Results
The 1,717 survey responses represented a response rate of 27%. When com-
paring responders and nonresponders, some differences were seen by gender,
political party affiliation, education, and age (Supplementary Table S2), but
these factors were taken into account by the weighting process. Most partic-
ipants identified as white (96%), consistent with the overall demographics of
the two state populations. Fifty percent were women; 48% were men; and 2%
identified as transgender, gender expansive, or preferred not to say (Table 1).
More than half (55%, n = 939) lived in rural areas, and 36% (n = 618) had
a high school education or less (≤HS). The distributions of rural and urban
residence differed in the two states, with a greater proportion of rural res-
idence in VT (Fig. 1). Lower educational attainment was significantly more
prevalent in rural than urban areas (45% vs. 25%, P = 0.001), and lower
salaries were more common among rural participants (vs. urban, P = 0.02)
and those with lower educational attainment (vs. higher, P = 0.04). Rural
participants were significantly more likely than urban participants to be in-
sured through Medicaid (20% vs. 9%). Nine percent reported a history of
cancer.

For the cancer risk factors we assessed, we more often found significant in-
dependent associations with educational attainment. When we saw univariate
associations between risk factors and rurality, these were not generally sig-
nificant after adjustment for educational attainment. Education by rurality
interaction terms were not significant in any model and were removed.

FIGURE 1 NH and VT maps showing rural and urban regions. Rural
regions are defined using RUCA codes 4–10 and urban using RUCA 1–3.

Overall, 31% had smokedwithin the past 15 years, and 9%were current smokers
(Fig. 2; Supplementary Table S3). Compared with those with more than high
school education, participants with lower educational attainment were more
likely to be current smokers (14% vs. 6%, unadjusted P = 0.03, adjusted for ru-
rality P= 0.05) or to have smoked in the past 15 years (44% vs. 23%, unadjusted
P = 0.003, adjusted for rurality P = 0.01). Rural residence and smoking status
were not significantly associated. No significant differences were seen for alco-
hol use or exercise by rurality or educational attainment. Although the use of
sunscreen was similar by rurality and education, those with higher (vs. lower)
educational attainment were more likely to protect themselves by wearing a
long-sleeved shirt and more likely to stay in the shade (Fig. 2).

When asked their opinions about cancer, 30% of those with lower educational
attainment agreed that “There is not much you can do to lower your chances
of getting cancer,” compared with 16% of those with higher educational attain-
ment (unadjusted P = 0.03, adjusted P = 0.05); no significant difference was
seen between rural and urban participants (Fig. 3; Supplementary Table S4). Of
those with lower (vs. higher) educational attainment, 75% versus 60% agreed
that there are so many recommendations about preventing cancer, it is hard to
know which ones to follow (unadjusted P = 0.06, adjusted P = 0.04). When
asked whether they would rather not know their chances of getting cancer, al-
most twice as many rural participants agreed (32% vs. 17% urban, unadjusted
P < 0.0001, adjusted P = 0.08). Eighty percent of participants agreed with the
statement “There are things I could change in my life to reduce my risk of
cancer,” with little variation by rurality or educational attainment; 59% of par-
ticipants agreed that “It seems like everything causes cancer,” again with little
variation by rurality or educational attainment.

Among larger households of three or more people, those living in rural ar-
eas were more likely to have a lower income (Table 1). Significantly more
participants with higher (79%) than lower (61%) educational attainment were
homeowners. Greater proportions of participants with lower educational at-
tainment found it hard to pay for basic necessities like food, housing, medical
care, and heating (52% vs. 31%, unadjusted P < 0.01, adjusted P = 0.02;
Fig. 4; Supplementary Table S5). When asked whether the COVID-19 pan-
demic impacted their ability to pay for these same basic necessities, 64% of
thosewith lower versus 45%of thosewith higher educational attainment agreed
(unadjusted P = 0.01, adjusted P = 0.02). Rural residence was not significantly
associated with financial hardship after adjustment for educational attainment.
In univariate analyses, rural populations and those with lower educational at-
tainment were significantly more likely to experience food insecurity, but in
the multivariable model, educational attainment was independently associated
with concern that the food would run out before getting money to buy more
(adjusted P = 0.01). Difficulty paying for gas was more often experienced by
those with lower (31%) than higher (12%) educational attainment (unadjusted
P = 0.001, adjusted P < 0.01).

One-third of participants reported delaying medical care during the preceding
12 months; these proportions were lower among those with lower educational
attainment (23% vs. 39%, adjusted P = 0.03; Fig. 4; Supplementary Table S5).
Although most participants in the sample reported that reliable transportation
was not a barrier to keeping medical appointments, among those who reported
missing or delaying medical care within the past year, those with lower ed-
ucational attainment more often cited transportation as an important cause
(21%) compared with those with higher educational attainment (3%, adjusted
P= 0.02). Interestingly, significantlymore urban than rural participantsmissed
or delayed care because of concerns about catching COVID-19 (52% vs. 21%,
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TABLE 1 Survey participant characteristics by rurality (rural vs. urban) and educational attainment (high school or less vs. more than high school).
1,717 NH and VT residents were surveyed by phone in February–March 2022

Rural residence Educational attainment

Total
N = 1,700

Rural
N = 939

Urban
N = 761

Total
N = 1,709

≤HS
N = 618

>HS
N = 1,091

Participant characteristics N (%) % % P N (%) % % P

State Both 1,700 (100) 55% 45% 1,709 (100) 36% 64%
New Hampshire 1,002 (59) 42% 79% <0.0001 1,008 (59) 59% 59% 0.94
Vermont 698 (41) 58% 21% 701 (41) 41% 41%

Rurality Rural 939 (55) 100% — 935 (55) 69% 47% 0.001
Urban 761 (45) 100% 757 (45) 31% 53%

Age 18 to 34 462 (27) 27% 28% 0.81 462 (27) 27% 28% 0.77
35 to 49 330 (20) 20% 19% 335 (20) 17% 22%
50 to 64 521 (31) 29% 34% 525 (31) 35% 28%
65 and older 373 (22) 24% 20% 374 (22) 21% 22%

Race White 1,586 (96) 96% 95% 0.39 1,600 (96) 98% 95% 0.12
Non-White 68 (4) 4% 5% 618 (37) 2% 5%

Ethnicity Non-Hispanic 1,672 (99) 99% 98% 0.27 1,686 (99) 100% 98%
Hispanic 23 (1) 1% 2% 23 (1) 2% 0%

Gender Women 844 (50) 48% 52% 0.24 854 (50) 46% 53% 0.66
Men 817 (48) 49% 47% 821 (48) 52% 46%
Other 25 (2) 2% 0% 25 (1) 2% 1%

Education High school or less 613 (36) 45% 25% 0.001 618 (36) 100% —
Technical school/some
college

500 (30) 26% 33% 508 (30) 47%

College 353 (21) 17% 26% 354 (21) 32%
Post graduate 226 (13) 12% 16% 228 (13) 21%

Marital status Married 995 (59) 56% 62% 0.59 1,007 (59) 58% 60% 0.95
Divorced/separated 229 (14) 15% 12% 230 (14) 14% 13%
Never married 468 (28) 29% 26% 468 (27) 28% 27%

Household size 1–2 people in household 1,093 (65) 68% 61% 0.25 1,099 (65) 71% 61% 0.20
3+ people in household 598 (35) 32% 39% 601 (35) 29% 39%

Home Owner 1,208 (73) 69% 77% 0.17 1,214 (73) 61% 79% 0.01
Renter/Other 458 (27) 31% 23% 460 (27) 39% 21%

Household
income

<$45,000 327 (23) 26% 20% 0.02 327 (23) 25% 22% 0.04

$45,000–$74,999 331 (24) 29% 16% 336 (24) 27% 22%
$75,000–$99,999 257 (18) 15% 22% 258 (18) 18% 18%
$100,000–$149,999 374 (27) 24% 31% 378 (27) 29% 25%
$150,000 or more 111 (8) 5% 12% 112 (8) 0% 13%

Insurance Employer 985 (58) 49% 69% <0.001 994 (58) 51% 62% 0.07
Exchange or Other 155 (9) 11% 7% 155 (9) 11% 8%
Medicaid 258 (15) 20% 9% 257 (15) 23% 10%
Medicare 271 (16) 18% 13% 273 (16) 13% 17%
Military 14 (1) 1% 1% 14 (1) 1% 1%
None 16 (1) 1% 1% 16 (1) 0% 1%

Had cancer No 1,539 (91) 92% 90% 0.64 1,542 (91) 91% 90% 0.84
Yes 152 (9) 8% 10% 157 (9) 9% 10%

NOTE: Missing (N): Rurality: Rurality (17), Age (13), Race (46), Gender (14), Education (7), Marital Status (8), Number of people in household (26), Household
income (301) Help with written material (11), Ever had cancer (9).
Education: Education (8), Rurality (16), Age (13), Race (41), Gender (10), Marital Status (4), Number of people in household (18), Household Income (299),
Insurance (1), Help with written material (11), Ever had cancer (9). Other (Transgender, Gender expansive, prefer not to say).
Abbreviations: HS, high school.
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FIGURE 2 Cancer risk factors by rurality (rural vs. urban) and educational attainment [≤ high school (HS) vs. > HS] among 1,717 NH and VT
residents surveyed in February–March 2022.

adjusted P< 0.001), but significant differences were not seen by educational at-
tainment after adjustment for rurality (unadjusted P= 0.01, adjusted P= 0.10).
Cost and availability of appointments as reasons for delayed care did not differ
significantly by rurality or educational attainment.

Discussion
In this study, we assessed the independent contributions of educational attain-
ment and rural residence to a variety of risk factors that might influence cancer

incidence and mortality. Although univariate analyses identified several can-
cer risk factors associated with both lower educational attainment and rural
residence, we found—as others have done (33–34)—that those with lower ed-
ucational attainment more often live in rural areas. Our multivariable models
indicate that lower educational attainment in NH and VT was the more impor-
tant independent explanatory factor, and that rural residence did not tend to
present significant additional risk either alone or as an interaction term with
educational attainment.
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FIGURE 3 Cancer beliefs by rurality (rural vs. urban) and educational attainment [≤ high school (HS) vs. > HS] among 1,717 NH and VT residents
surveyed in February–March 2022.

In our study, smoking prevalence was more than twice as high in those with
high school education or less, and was not independently associated with rural
residence. Previous studies have shown that some of the overlap in cancer risk
between rural individuals and those with lower educational attainment is likely
attributable to smoking (8, 35).We also found that those with lower educational
attainment experienced greater financial hardship, and that the COVID-19
pandemic exacerbated these difficulties independent of rural residence. Eco-
nomic hardship is known to be an important contribution to cancer risk,
impacting people’s access to healthy foods, preventive health care services, and
screening (36–38).

Beliefs about cancer and cancer prevention influence engagement in preven-
tive behaviors (13). We found strong evidence for differences in cancer beliefs
by educational attainment. Proportionally, almost twice as many individuals
with lower than higher educational attainment agreed that “There is not much
you can do to lower your chances of getting cancer”. This question from the
Health InformationNational Trends survey has been described as an attempt to
quantify fatalism (12, 16, 39, 40). This presents an important potential target for
clearer educational messaging especially in view of our finding that those with
lower educational attainment are alsomore often affected by difficulty knowing
which of the many recommendations about cancer prevention they should fol-
low. Our findings support prior work showing higher levels of cancer fatalism
and risk information avoidance among those with lower versus higher educa-
tional attainment (13, 38). Both cancer fatalism and risk information avoidance
have previously been shown to be associated with lower levels of screening
and worse outcomes, such as more advanced stage at diagnosis and higher
mortality (15, 22, 40–42).

Our survey was conducted at the start of the third year of the COVID-19 pan-
demic. Anxiety about catching COVID-19 was a deterrent to seeking medical
care, and—unlike most of the associations that we found—this concern was
independently associated with urban residence but not with educational at-
tainment. Although urban populations—which include a greater proportion
of individuals with higher educational attainment—were more open to can-

cer prevention in principle, their concerns about exposure to COVID-19 in
health care environments presented substantial barriers to seeking care, a phe-
nomenon also reported elsewhere (43–44). Now that safe and effective vaccines
are widely available, these perceived COVID-19 risk barriers are likely to sub-
side (45). However, others report that COVID-19 appears to have exacerbated
other existing barriers to preventive care that may prove more intractable and
deepen cancer disparities for years to come (46). Although less anxious about
catching COVID-19, those with lower educational attainment in our study
experienced other barriers to medical and preventive care—such as fatalistic
beliefs, financial hardship, and lack of transportation. The increased financial
hardship due to the pandemic reported by this group may have lowered can-
cer prevention on their list of priorities. Others have also reported that reduced
availability of medical care during the pandemic delayed diagnoses and dis-
proportionately affected rural participants and other disadvantaged population
subgroups (46–50). It will be important to assess the long-term effects of the
pandemic on disparities in cancer risk and outcomes by rurality and education.

Previous studies have highlighted travel time to preventive services as a barrier
for rural residents (8, 19–20, 51), and cancer beliefs and inadequate communi-
cation about screening as barriers for those with lower educational attainment
(12, 14). Both rurality and educational attainment have been associated with in-
surance and cost barriers (52–54). In our survey, although rural participants
had more difficulty paying for gas, food, medical care, and heating than their
urban counterparts, the associations with rurality tended to diminish after ad-
justment for educational attainment.While the financial hardships experienced
by those with lower educational attainment place this group at an important
disadvantage, we found it surprising that interaction terms in the models did
not indicate additional excess risk in this subgroup when also living in ru-
ral areas where high-quality medical services are less accessible (28) but this
could have been due to insufficient power. In previous studies in NH, travel
barriers were significantly associated with choice of treatment for early-stage
breast cancer, likely because radiotherapy involves multiple trips to a distant
location in a short period of time (55), but uptake of mammography was not
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FIGURE 4 Social determinants of health and influence of COVID-19 pandemic by rurality (rural vs. urban) and educational attainment [≤ high school
(HS) vs. > HS] among 1,717 NH and VT residents surveyed in February–March 2022. A, Financial and food. B, Travel. C, Medical care.
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significantly related to travel distances (56), likely because breast cancer screen-
ing usually involves only a single trip for which the travel distances in NH are
not prohibitive.

Several aspects of the study limit its generalizability. The response rate of 22%
is low, perhaps in part due to attrition within the survey panels, but higher than
response rates typically seen in random digit dialing surveys (57). The popula-
tions of NH and VT differ substantially in rurality (40% vs. 71%, respectively).
NH’s nonrural population is largely confined to small cities in the southeast
corner, in only 10% of its land area and its municipalities have a range of eco-
nomic and social characteristics (58). VT is the most rural state in the nation,
with most living rurally and no cities of more than 50,000 people (59). The in-
clusion of both states may broaden generalizability of our findings to states of
varying rurality, although rural areas are known to be heterogeneous in terms
of cancer risk behaviors and barriers to care. Urban populations in NH and
VT are unlikely to be representative of urban populations in larger cities (12,
17, 52). The states are also racially and ethnically homogenous, with minorities
comprising fewer than 10% of their population (60). However, NH and VT are
of interest because they have high cancer incidence (NH) and mortality (VT),
and particularly high incidence of several cancer subtypes such as bladder and
uterine cancers, and melanoma (25–27).

In our region, meaningful disparities remain for those with lower educational
attainment who comprise a greater proportion of rural than urban popula-
tions. Understanding the independent role of educational attainment in NH
and VT will help in the design and implementation of interventions to reduce
cancer morbidity and mortality in our most disadvantaged populations. Edu-
cational attainment is a determinant of economic status and health (61) and this
overlap is important not only because of its causal role but also because of the
potential impact on interventional strategies. For example, it is more difficult
to reduce smoking prevalence in individuals with lower educational attainment
and financial hardship (60–63). Improving access to high-quality educationwill
require fundamental investments in infrastructure including student support
services and financial aid (64). While cancer centers and public health partners
can play a role in influencing legislative and local policies relating to educational
infrastructure, they also have opportunities to address more immediate cancer
control targets. For example, The DCCCommunity Outreach and Engagement
team has provided educational messaging at the levels of providers, patients,
and community to increase provision and uptake of lung cancer screening; we
are codesigning educational tools to increase acceptance of home radon testing;
we distribute incentives such as gas cards for disadvantaged individuals; and
we now plan to increase our recruitment of individuals with lower educational
attainment to project design teams and advisory committees. The important
factors that emerged in these analyses—financial hardships, beliefs about can-
cer prevention, and smoking—represent key potential targets for approaches to
remedy disparities in the catchment population, starting by including individ-
uals from disadvantaged subgroups as partners in the investigative teams and
design processes.

Authors’ Disclosures
J.E.Weiss reports grants fromNCI during the conduct of the study. H.A. Carlos
reports grants from NCI during the conduct of the study. C.M. Gunn reports
grants fromNCI during the conduct of the study; personal fees fromGilead Sci-
ences outside the submitted work. J.L. Peacock reports grants from DCC Core
Grant (5P30CA023108) from the NCI Cancer Center during the conduct of the
study; grants from A Cancer Center Core Grant (P30CA023108) from the NCI
outside the submitted work. A.N.A. Tosteson reports grants from NIH/NCI
during the conduct of the study. F. Lansigan reports personal fees from Bris-
tol Myers Squibb outside the submitted work. J.R. Rees reports grants from
NCI during the conduct of the study. No disclosures were reported by the other
authors.

Authors’ Contributions
T.A. Skipper: Methodology, writing-original draft, project administration,
writing-review and editing. J.E. Weiss: Conceptualization, data curation,
formal analysis, validation, methodology, writing-review and editing. H.A.
Carlos: Formal analysis, visualization, methodology, writing-review and edit-
ing. C.M. Gunn: Methodology, writing-review and editing. R.M. Hasson:
Methodology, writing-review and editing. J.L. Peacock: Conceptualization,
supervision, methodology, writing-review and editing. J.E. Schiffelbein:
Conceptualization, methodology, writing-review and editing. A.N.A. Toste-
son: Methodology, writing-review and editing. F. Lansigan: Writing-review
and editing. J.R. Rees: Conceptualization, resources, supervision, funding
acquisition, methodology, writing-review and editing.

Acknowledgments
The DCCCore Grant (5P30CA023108) from the NCI (PI: Leach) supported ef-
fort by J.E. Weiss, H.A. Carlos, C.M. Gunn, J.E. Schiffelbein, A.N.A Tosteson,
F. Lansigan, and J.R. Rees. This work was conducted by the DCC Community
Outreach and Engagement team and the University of New Hampshire Survey
Center, with support from the Geospatial Resource, a section of the Biosta-
tistical and Bioinformatics Shared Resource. The COE team thanks the COE
Community Advisory Board for their ongoing input into the strategic planning
of COE activities, and the survey participants for taking part in this study.

Note
Supplementary data for this article are available at Cancer Research Comm-
unications Online (https://aacrjournals.org/cancerrescommun/).

Received June 16, 2023; revised July 28, 2023; accepted July 28, 2023; published
first August 29, 2023.

References
1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022. CA Cancer J

Clin 2022;72: 7-33.

2. Cronin KA, Scott S, Firth AU, Sung H, Henley SJ, Sherman RL, et al. Annual
report to the nation on the status of cancer: National Cancer Statistics. Cancer
2022;128: 4251-84.

3. Kennedy AE, Vanderpool RC, Croyle RT, Srinivasan S. An overview of the Na-
tional Cancer Institute’s initiatives to accelerate rural cancer control research.
Cancer Epidemiol Biomarkers Prev 2018;27: 1240-4.

4. Charlton M, Schlichting J, Chioreso C, Ward M, Vikas P. Challenges of rural
cancer care in the United States. Oncology 2015;29: 633-40.

AACRJournals.org Cancer Res Commun; 3(8) August 2023 1685

D
ow

nloaded from
 http://aacrjournals.org/cancerrescom

m
un/article-pdf/3/8/1678/3360963/crc-23-0267.pdf by C

ity St G
eorge's, U

niversity of London Tooting user on 27 February 2026

https://aacrjournals.org/cancerrescommun/


Skipper et al.

5. Meilleur A, Subramanian SV, Plascak JJ, Fisher JL, Paskett ED, Lamont EB. Rural
residence and cancer outcomes in the United States: issues and challenges.
Cancer Epidemiol Biomarkers Prev 2013;22: 1657-67.

6. Albano JD, Ward E, Jemal A, Anderson R, Cokkinides VE, Murray T, et al. Cancer
mortality in the United States by education level and race. J Natl Cancer Inst
2007;99: 1384-94.

7. United States Census Bureau. New census data show differences between ur-
ban and rural populations; 2016. Available from: www.census.gov/newsroom/
press-releases/2016/cb16-210.html.

8. Zahnd WE, James AS, Jenkins WD, Izadi SR, Fogleman AJ, Steward DE, et al.
Rural-urban differences in cancer incidence and trends in the United States.
Cancer Epidemiol Biomarkers Prev 2018;27: 1265-74.

9. CDC. Tobacco use by geographic region; 2022. Available from: https://www.
cdc.gov/tobacco/health-equity/regional/index.htm.

10. Lundeen EA, Park S, Pan L, O’Toole T, Matthews K, Blanck HM. Obesity
prevalence among adults living in metropolitan and nonmetropolitan counties.
MMWR Morb Mortal Wkly Rep 2018;67: 653-8.

11. GrayMS, Judd SE, Sloane R, Snyder DC, Miller PE, Demark-WahnefriedW. Rural-
urban differences in health behaviors and outcomes among older, overweight,
long-term cancer survivors in the RENEW randomized control trial. Cancer
Cause Control 2019;30: 301-9.

12. Keller KG, Toriola AT, Schneider JK. The relationship between cancer fatalism
and education. Cancer Cause Control 2021;32: 109-18.

13. Befort CA, Nazir N, Engelman K, Choi W. Fatalistic cancer beliefs and informa-
tion sources among rural and urban adults in the USA. J Cancer Educ 2013;28:
521-6.

14. Fleary SA, Paasche-Orlow MK, Joseph P, Freund KM. The relationship between
health literacy, cancer prevention beliefs, and cancer prevention behaviors. J
Cancer Educ 2019;34: 958-65.

15. Niederdeppe J, Levy AG. Fatalistic beliefs about cancer prevention and
three prevention behaviors. Cancer Epidemiol Biomarkers Prev 2007;16: 998-
1003.

16. Hawkins NA, Berkowitz Z, Peipins LA. What does the public know about pre-
venting cancer? Results from the Health Information National Trends Survey
(HINTS). Health Educ Behav 2010;37: 490-503.

17. Vanderpool RC, Huang B, Deng Y, Bear TM, Chen Q, Johnson MF, et al. Cancer-
related beliefs and perceptions in appalachia: findings from 3 states. J Rural
Health 2019;35: 176-88.

18. Segel JE, Lengerich EJ. Rural-urban differences in the association between indi-
vidual, facility, and clinical characteristics and travel time for cancer treatment.
BMC Public Health 2020;20: 1.

19. Glover S, Moore CG, Probst JC, Samuels ME. Disparities in access to care among
rural working-age adults. J Rural Health 2004;20: 193-205.

20. Arcury TA, Preisser JS, Gesler WM, Powers JM. Access to transportation and
health care utilization in a rural region. J Rural Health 2005;21: 31-8.

21. Aboagye JK, Kaiser HE, Hayanga AJ. Rural-urban differences in access to spe-
cialist providers of colorectal cancer care in the United States: a physician
workforce issue. JAMA Surg 2014;149: 537-43.

22. Lawrence LA, Heuermann ML, Javadi P, Sharma A. Socioeconomic status and
rurality among patients with head and neck cancer. Otolaryngol Head Neck
Surg 2022;166: 1028-37.

23. Johnson AM, Hines RB, Johnson JA, Bayakly AR. Treatment and survival dis-
parities in lung cancer: the effect of social environment and place of residence.
Lung Cancer 2014;83: 401-7.

24. Lutgendorf SK, Ramirez E, Schrepf A, Valentine MC, Charlton M, Zimmerman
MB, et al. Rural residence is related to shorter survival in epithelial ovarian
cancer patients. Gynecol Oncol 2021;163: 22-8.

25. CDC National Center for Health Statistics. Stats of the states – Cancer mor-
tality; 2022. Available from: www.cdc.gov/nchs/pressroom/sosmap/cancer_
mortality/cancer.htm.

26. Centers for Disease Control and Prevention. US cancer statistics data visual-
ization tool. Available from: https://www.cdc.gov/cancer/uscs/dataviz/index.
htm.

27. NCI. State cancer profiles incidence rates 2015–2019. Available from: https://
www.statecancerprofiles.cancer.gov/incidencerates/.

28. Henley SJ, Anderson RN, Thomas CC, Massetti GM, Peaker B, Richardson
LC. Invasive cancer incidence, 2004–2013, and deaths, 2006–2015, in non-
metropolitan and metropolitan counties – United States. MMWR Surveill Summ
2017;66: 1-13.

29. Health Resources & Services Administration. Health workforce shortage
areas; 2023. Available from: https://data.hrsa.gov/topics/health-workforce/
shortage-areas.

30. University of New Hampshire Survey Center. Projects. Available from: https://
cola.unh.edu/unh-survey-center/projects.

31. Economic Research Service. USDA ERS – Rural-urban commuting area codes.
2020. Available from: https://www.ers.usda.gov/data-products/rural-urban-
commuting-area-codes/.

32. SAS software. Copyright © 2021 SAS Institute Inc. SAS and all other SAS Insti-
tute Inc. product or service names are registered trademarks or trademarks of
SAS Institute Inc., Cary, NC, USA.

33. USDA Economic Research Service. Rural education; 2021. Available from:
https://www.ers.usda.gov/topics/rural-economy-population/employment-
education/rural-education/.

34. Mouw T, Koster A, Wright ME, Blank MM, Moore SC, Hollenbeck A, et al. Educa-
tion and risk of cancer in a large cohort of men and women in the United States.
PLoS One 2018;3: e3639.

35. Gilman SE, Martin LT, Abrams DB, Kawachi I, Kubzansky L, et al. Educational at-
tainment and cigarette smoking: a causal association? Int J Epidemiol 2018;37:
615-24.

36. Coughlin SS. Social determinants of breast cancer risk, stage, and survival.
Breast Cancer Res Treat 2019;177: 537-48.

37. Coughlin SS. Social determinants of colorectal cancer risk, stage, and survival:
a systematic review. Int J Colorectal Dis 2020;35: 985-95.

38. AACR Cancer Disparities Progress Report; 2022. Available from: http://www.
CancerDisparitiesProgressReport.org/.

39. Jensen JD, Shannon J, Iachan R, Deng Y, Kim SJ, Demark-Wahnefried W, et al.
Examining rural-urban differences in fatalism and information overload: data
from twelve NCI-designated cancer centers. Cancer Epidemiol Biomarkers Prev
2022;31: 393.

40. Kobayashi LC, Smith SG. Cancer fatalism, literacy, and cancer information
seeking in the American public. Health Educ Behav 2016;43: 461-70.

41. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low health lit-
eracy and health outcomes: an updated systematic review. Ann Intern Med
2011;155: 97-107.

42. Lyratzopoulos G, Liu MPH, Abel GA, Wardle J, Keating NL. The association be-
tween fatalistic beliefs and late stage at diagnosis of lung and colorectal cancer.
Cancer Epidemiol Biomarkers Prev 2015;24: 720-6.

43. Greteman BB, Garcia-Auguste CJ, Gryzlak BM, Kahl AR, Lutgendorf SK,
Chrischilles EA, et al. Rural and urban differences in perceptions, behaviors, and
health care disruptions during the COVID-19 pandemic. J Rural Health 2022;38:
932-44.

44. Mazzone PJ, Gould MK, Arenberg DA, Chen AC, Choi HK, Detterbeck FC, et al.
Management of lung nodules and lung cancer screening during the COVID-19
pandemic: CHEST expert panel report. J Am Coll Radiol 2022;17: 845-54.

45. McBain RK, Cantor JH, Jena AB, Pera MF, Bravata DM, Whaley CM. Decline and
rebound in routine cancer screening rates during the COVID-19 pandemic. J Gen
Int Med 2021;36: 1829-31.

46. Englum BR, Prasad NK, Lake RE, Mayorga-Carlin M, Turner DJ, Siddiqui T, et al.
Impact of the COVID-19 pandemic on diagnosis of new cancers: a national
multicenter study of the veterans affairs healthcare system. Cancer 2022;128:
1048-56.

47. DeGroff A, Miller J, Sharma K, Sun J, Helsel W, Kammerer W, et al. COVID-
19 impact on screening test volume through the national breast and cervical
cancer early detection program, January–June 2020, in the United States. Prev
Med 2021;151: 106559.

48. Barsouk A, Saginala K, Aluru JS, Rawla P, Barsouk A. US cancer screening rec-
ommendations: developments and the impact of COVID-19. Med Sci 2022;10:
16.

49. Hanna K, Arredondo BL, Chavez MN, Geiss C, Hume E, Szalacha L, et al. Can-
cer screening among rural and urban clinics during COVID-19: a multistate
qualitative study. J Oncol Pract 2022;18: e1045-55.

1686 Cancer Res Commun; 3(8) August 2023 https://doi.org/10.1158/2767-9764.CRC-23-0267 | CANCER RESEARCH COMMUNICATIONS

D
ow

nloaded from
 http://aacrjournals.org/cancerrescom

m
un/article-pdf/3/8/1678/3360963/crc-23-0267.pdf by C

ity St G
eorge's, U

niversity of London Tooting user on 27 February 2026

www.census.gov/newsroom/press-releases/2016/cb16-210.html
https://www.cdc.gov/tobacco/health-equity/regional/index.htm
www.cdc.gov/nchs/pressroom/sosmap/cancer_mortality/cancer.htm
https://www.cdc.gov/cancer/uscs/dataviz/index.htm
https://www.statecancerprofiles.cancer.gov/incidencerates/
https://data.hrsa.gov/topics/health-workforce/shortage-areas
https://cola.unh.edu/unh-survey-center/projects
https://www.ers.usda.gov/data-products/rural-urban-commuting-area-codes/
https://www.ers.usda.gov/topics/rural-economy-population/employment-education/rural-education/
http://www.CancerDisparitiesProgressReport.org/


Cancer Disparities in Northern New England

50. Bakouny Z, Paciotti M, Schmidt AL, Lipsitz SR, Choueiri TK, Trinh QD. Cancer
screening tests and cancer diagnoses during the COVID-19 pandemic. JAMA
Oncol 2022;7: 458-60.

51. Douthit N, Kiv S, Dwolatzky T, Biswas S. Exposing some important barriers to
health care access in the rural USA. Public Health 2015;129: 611-20.

52. Office of disease prevention and health promotion. Access to Health Services
| Healthy People 2020; 2022. Available from: www.healthypeople.gov/2020/
leading-health-indicators/2020-lhi-topics/Access-to-Health-Services/data.

53. Sauer AG, Siegel RL, Jemal A, Fedewa SA. Current prevalence of major cancer
risk factors and screening test use in the United States: disparities by education
and race/ethnicity. Cancer Epidemiol Biomarkers Prev 2019;28: 629-42.

54. Baker J, Krebill H, Kuo H, Chen RC, Thompson JA, Mayo MS, et al.
Rural-urban disparities in health access factors over time: implications for
cancer prevention and health equity in the midwest. Health Equity 2022;6:
382-9.

55. Celaya MO, Rees JR, Gibson JJ, Riddle BL, Greenberg ER. Travel distance
and season of diagnosis affect treatment choices for women with early-stage
breast cancer in a predominantly rural population (United States). Cancer Cause
Control 2016;17: 851-6.

56. CelayaMO, Berke EM, Onega TL, Gui J, Riddle BL, Cherala SS, et al. Breast cancer
stage at diagnosis and geographic access to mammography screening (New
Hampshire, 1998–2004). Rural Remote Health 2010;10: 1361.

57. Pew Research Center. Phone survey response rates decline again; 2019. Avail-
able from: https://www.pewresearch.org/short-reads/2019/02/27/response-
rates-in-telephone-surveys-have-resumed-their-decline/.

58. Rural Health Information Hub. Rural health for New Hampshire overview.
Available from: https://www.ruralhealthinfo.org/states/new-hampshire.

59. Rural Health Information Hub. Rural health for Vermont overview. Available
from: https://www.ruralhealthinfo.org/states/vermont.

60. United States Census Bureau. Race. Available from: data.census.gov/
cedsci/table?q=population&g=0100000US_0400000US23,33,50&tid=
DECENNIALPL2020.P1.

61. Virginia Commonwealth University Center on Society and Health. Why educa-
tion matters to health; 2014. Available from: https://www.rwjf.org/en/insights/
our-research/2014/04/why-education-matters-to-health.html.

62. Maglalang DD, Avila JC, Ahluwalia JS, Murphy CM, Alexander AC, Nollen NL.
The role of financial strain and educational attainment on smoking abstinence
of African Americans and Whites who smoke. Ethn Dis 2022;32: 223-30.

63. Cao P, Jeon J, Tam J, Fleischer NL, Levy DT, Holford TR, et al. Smoking dispar-
ities by level of educational attainment and birth cohort in the U.S. Am J Prev
Med 2023;64: S22-31.

64. Tulane University School of Public Health and Tropical Medicine. Education as a
social determinant of health; 2021. Available from: https://publichealth.tulane.
edu/blog/social-determinant-of-health-education-is-crucial/.

AACRJournals.org Cancer Res Commun; 3(8) August 2023 1687

D
ow

nloaded from
 http://aacrjournals.org/cancerrescom

m
un/article-pdf/3/8/1678/3360963/crc-23-0267.pdf by C

ity St G
eorge's, U

niversity of London Tooting user on 27 February 2026

www.healthypeople.gov/2020/leading-health-indicators/2020-lhi-topics/Access-to-Health-Services/data
https://www.pewresearch.org/short-reads/2019/02/27/response-rates-in-telephone-surveys-have-resumed-their-decline/
https://www.ruralhealthinfo.org/states/new-hampshire
https://www.ruralhealthinfo.org/states/vermont
data.census.gov/cedsci/table?q=population&g=0100000US_0400000US23,33,50&tid=DECENNIALPL2020.P1
https://www.rwjf.org/en/insights/our-research/2014/04/why-education-matters-to-health.html
https://publichealth.tulane.edu/blog/social-determinant-of-health-education-is-crucial/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 0
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 900
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides true
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        18
        18
        18
        18
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 18
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [792.000 1224.000]
>> setpagedevice


