A Regional Analysis of Broadband Connectivity and Lung Cancer
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Background Methods Results Discussion
Lung an_c_l_ bronchus cancers are the third most common type of cancer in the U.S. and cause the most We conducted an analysis of broadband connectivity and lung cancer in the Appalachian A total of 1,098 counties and independent cities were included in the geographical area. The * QOur findings demonstrate that rural counties continue to bear the double burden of both lower
deaths.'" While rates of__new cases and deaths have generally decreased over time, rural areas Region. Double burden status in rural and urban Appalachian counties were compared to rural and distribution of counties among the four comparison groups are shown in Table 3. broadband connectivity and higher lung cancer rates in the Appalachian Region and contiguous
continue to fare worse. "V Connected care services are increasingly viewed as a critical solution for urban non-Appalachian counties, before and after controlling for Social Determinants of Health and area. These findings are especially important given the role of broadband connectivity in enabling
improving cancer prevention and care in rural and underserved areas. Rural areas, however, also face ' Table 3. Number and Percent of Counties in Comparison Groups critical connected care solutions for cancer prevention and care in rural and underserved

ty ch teristics.
gaps in broadband connectivity (the deployment of fixed high-speed Internet and the adoption of CoUNty Characterstics

these services) (Box 1), limiting the potential reach of connected care. Connected care services

areas. These counties can be considered priority areas for policymaking, authorized funding
measures, cross-sector investment, support, and collaboration.

“usel...] broadband Internet access service-enabled technologies to deliver remote medical, Definitions and Data Sources Rural Appalachian Counties Appalachian Mostly or Completely Rural 311(28.3)
diagnostic, patient-centered, and treatment-related services directly to patients outside of traditional _ _ o _ o Urban Appalachian Counties Appalachian Mostly Urban 109 (9.9) « We also showed preliminary evidence of an important independent relationship between
brick and mortar medical facilities—including specifically to patients at their mobile location or Infolrm.at|on on the vgrladb!es_rretilated JEJ broadblfn(écolnTgctlwt\/ and '””gf CHancIeI: |nclduded in this Rural Non-Appalachian Counties Non-Appalachian Mostly or Completely Rural 390 (35.5) broadband connectivity and lung cancer. These findings support other analytic work by the
residence.” v Examples of connected care services specific for lung cancer prevention and care include analysis are summarized in Table 1. Data on the Social Determinants or Health and county . . . Connect2Health Task Force which demonstrated that broadband connectivity may do more than
- - - S - T characteristics came from the Atlas of Rural and Small-Town America from the U.S. Department of Urban Non-Appalachian Counties Non-Appalachian Mostly Urban 288(26.2) : : - SN
online smoking cessation programs and smartphone applications for remote patient monitoring, _ _ - U.o- UEpart _ enable connected care solutions—it may also have its own distinct influence on health. Thus,
among others, vivi Agrlcultgre and the C.o.un.t\/ Health Rankings and Roadmaps program of the University of Wisconsin broadband may play an even greater role in cancer prevention and care, highlighting the
Population Health Initiative. Our results supported three key findings: importance of broadband connectivity in reaching national health goals. These findings provide
I - additional support for the FCC's strategic policy goal of bringing affordable, reliable, high-speed
Table 1. Definitions and Data Sources 1. Lower broadband connectivity and higher lung cancer rates often broadband to 100% percent of the country.
coincide in the Appalachian Region and contiguous area.
_ PP = = « Finally, our findings indicate that the relationships between broadband connectivity and health
The percent of the population living in county . . . . . . . are complex. Broadband may be playing a unique role among a broader group of Social
Broadband access blocks with access to fixed high-speed Internet 2019 FCC Broadband 1098 More than one-third of counties (31.4% to 43'4/°).Ir! the Appalachian Region and contiguous area were Determinants (such as income and education), as well as independently as a distinct Social
(2017) at a minimum speed of 25 Mbps download/3 Deployment Report double burden for both lower broadband connectivity and higher lung cancer rates. More counties . o .
. . Determinant of Health. Furthermore, much like health, we also show that broadband connectivity
Mbps upload were double burden for lower Internet adoption and higher lung cancer rates than other . . . . . .
; ST . . ; is multidimensional (e.g., broadband access vs. Internet adoption). Our findings show that, while
Internet adooti The ratio of residential fixed high-speed ECC Form 477 County Dat intersections. Table 4 shows the number and percent of counties that were double burden at each o . . . .
nternet adoption connections over 200 Kbps i at least one orm ounty Data 1011 ntereection of broadband connectivity and lune cancer there are similarities in the relationships between these two dimensions and health, they may
Recent studies by the Connect2Health Task Force (“Task Force”) at the Federal Communications (2017) direction per 100 households on Internet Access Services Y & ' behave differently in certain contexts. This suggests a need for further research into broadband
Commission ("FCC") (Box 2) have shgwn t_hat counties with higher brogd_band connectivity tend to have Lung and bronchus New cases, by county, all races, both sexes, all NIH-CDC State C Table 4. Double Burden Counties for Broadband Connectivity and Lung Cancer and health that takes the complexity and the multidimensionality of broadband connectivity into
better health, and conversely, counties with lower broadband connectivity tend to have worse health. cancer incidence rate | 2885 all stages, latest 5-year estimate, rate il tate Lancer 1091 account.
This association remained even after controlling for other characteristics of these counties, suggesting (2012-2016) Etear;doa%oggﬁjlgaiif:’USted to 2000 U5 Slreles
that broadband connectivity may have an independent influence on health, among other roles. For Deaths, by county, all races, both sexes, all
example, broadband connectivity may also catalyze the relationships between other Social Lung and T‘?_?Chui ages, all stages, latest 5-year estimate, rate NIH-CDC State Cancer 1078 Lower broadband access and higher lung Conclusion
Determinants of Health and health outcomes. Vi These important findings led the Task Force to canfsg:wzorzg;g)ra € | per 100,000, age-adjusted to 2000 US Profiles cancer incidence rate 343 31.4 748 68.6 1,091 100
recognize three types of relationships between broadband connectivity and health, as illustrated in i standard population ,
Figure 1, below. As such, counties that are simultaneously experiencing lower broadband connectivit Lower broadband access and higher lung 339 31.5 739 68.5 1,078 100 AT . : . .
gd h h H I;ch burd : decionated as “double burden” Y pt' gf el ¥ cancer mortality rate ' ' ' Our findings indicate that rural counties in the Appalachian Region and contiguous area bear the
ainel nlgver fealin surcien gfzslphizien es "soLlle bLigln” eolniies) se ol el B Ea iz Geographlcal Area and Comparison Groups Lower Internet adoption and higher lung double burden of lower broadband connectivity and higher lung cancer rates and can be considered
cancer incidence rate h22 420 583 58.0 1,005 100 priorities for policymaking, cross-sector investment, support, and collaboration. We also provide
The Appalachian Region touches 13 states from New York to Mississippi and includes 420 counties Lower Internet adoption and higher lung preliminary evidence of an independent relationship between broadband connectivity and lung
and independent cities, as designated by the Appalachian Regional Commission. The remaining cancer mortality rate 432 B 564 56.6 956 100 cancer. This study provides increasing evidence that broadband connectivity is a distinct Social
counties and independent cities in this 13-state area are considered “non-Appalachia” and serve as a Determinant of Health and has implications for achieving national goals for cancer prevention and
contextual comparison. The U.S. Census Bureau also designates counties and independent cities as ) ) ) care, including additional support for the FCC's policy of bringing affordable, reliable, high-speed
mostly or completely rural or mostly urban based on the percentage of the population living in rural or 2. Rural counties were more likely to be double burden, potentially broadband to 100% of the country.
urban areas. Based on the foregoing geographic information, we created four comparison groups: (1) Iimiting the reach of connected cancer care.
Rural Appalachian; (2) Urban Appalachian; (3) Rural Non-Appalachian; and (4) Urban Non-
Appalachian. Rural counties in the Appalachian Region and the contiguous area had higher odds of being double Referen ces
Fi 1. Broadband and Health Relationshio Matrix. C t2HealthF< Task F burden with lower broadband connectivity and higher lung cancer rates compared to urban non-
\gure 1. broadband danhd red elationship fatrix, LohnectsHea sk roree Double Burden Counties Appalachian counties (p: <0.001). Rural counties were 11.3-17.2 times more likely to be double
burden with lower broadband access and higher lung cancer rates and 5.2-6.4 times more likely to be . - . - L
RE|ati0nShipS Counties that had higher | t dl broadband tivit idered dguble I\JALIJIrdenV\\/Ivith lower Internet ado tior:gand hL: rg1er lung cancer rates TabIeIS shows thlesey o L Langer SEEes Biering Erew, LS, Lemeer SIsEies DeiE Hisus| Zeiens eel, besed o
"éljunb:esb 3 d '8t_er U”§ CaI;CEI; rades"an OL’_VEF roa ar; connechlw \/tr\]/vere consbl =15 i esulte P 5 5 ' 2021 submission data (1999-2019): U.S. Department of Health and Human Services, Centers for
(COUDIEe DUrden - counties. JOUDIE DUTCEN COUNTIES FEPrESENt areds WNETE thEre may be a Need Tor ' Disease Control and Prevention and National Cancer Institute;
1 improvements in both health and broadband connectivity. In other words, populations living in these e el o e e, e i Nevamher 262
Broadband counties could benefit from connected care solutions to help address the need for improved cancer Table 4. Crude Odds of Being Double Burden ) T . ' '
rod an Health prevention and care, but the necessary broadband connectivity resources are limited. See Figure 2 ii. National Cancer Institute, Cancer Stat Facts: Lung and Bronchus Cancer,
Connectlwt\/ for more information on how we identified double burden counties; and see Table 2 for the _ http://www.seer.cancer.gov/statfacts.html/lungb.html (last visited Mar. 6, 2023).
intersections of broadband connectivity and lung cancer used for this analysis. : iii. U.S. Cancer Statistics Working Group. U.S. Cancer Statistics Data Visualizations Tool, based on
ALt I?ro%dband atccess and higher [ung 11.3 0.9 15.9 REF 2021 submission data (1999-2019): U.S. Department of Health and Human Services, Centers for
Figure 2. Broadband Health County Categorization Framework, Connect2Health"t¢ Task Force CANCEr INCICENce rate _ Disease Control and Prevention and National Cancer Institute;
. Lower broasbli”d atccess and higher lung 12.9 14 17.2 REE https://www.cdc.gov/cancer/dataviz, released in November 2022.
cancer mortality rate
o - = e ] nt tvd . R iv. Henley SJ, Anderson RN, Thomas CC, Massetti GM, Peaker B, Richardson LC. Invasive cancer
< . QEJ-. . ower Internet adoption an Iigneriung . _ _ : : : : _
T el ST e [ E Milestone 5 Opportunity | _ . oo . tatus of each countyis cancer incidence rate 5.2 0.9 5.4 REF |nc!dence, 2004 201.3, and deaths, 2006 2015, in nonmetropolitan and metropolitan counties
connectivity. We consider two dimensions Counties Counties compared to the national average to : - S I hicher | United States. Surveillance Summaries. 2017;66(14).
f ivity: depl f fixed i . - - . :
ter?esftor?a[:icrg;g\éanilp(t?rvcgsgzr?d - & clﬁze{r:l;lrrﬁevt\j’;itgzrtﬁésa:fl'g;ot:;sxes; s cgr\:\éeerr :1§rrtr;?it\7 r;)tpe on anfEnsr e 6.4 1.1 5.6 REF v. Federal Communications Commission, Promoting telehealth for low-income consumers; COVID-
and residential fixed Internet subscriptions = — Median e less susceptible to skewness in the data. 19 telehealth program, WC Docket Nos. 18-21 3; 20_89’ Report and Order, 35 FCC Rcd 3366’
(Internet adoption). o Counties that have lower connectivity are *bold indicates statistical significance.
= cqnsidered digitally isolateq and in need of 3375.
- Single Burden C'Qzﬁsetc?\irt‘;aé‘fuitél‘;z“trrf;?ﬁgs‘;‘ﬁ;‘gr _ o i i vi. Taylor GMJ, Dalili MN, Semwal M, Civljak M, Sheikh A, Car J. Internet-based interventions for
_ Counties health need are considered priority counties 3. Evidence SuggEStS d pOtentlaI Independent rEIatlonShlp between smoking cessation. Cochrane Database of Systematic Reviews 2017, Issue 9. Art. No.:
g for the health problem of interest. . .
In 2017, the FCC's Connect2Health Task Force and NCI joined forces to catalyze a multi-stakeholder 3 Or e S PIOVIE OTIETES broadband connectivity and |ung cancer. CD0O07078.
CO||abOI’ative called LAUNCH (L|nk|ng & Amphf\/lng pser—Centered !\IetV\{OFkS through Connected On :Qfee?sogz?i?;ar::;(ésgsrllza;;g;eezdéa\fgICh o vii. Basch E, Deal AM' Dueck AC’ Scher H|, Kris MG, Hudis C, Schrag D. Overall survival results of a
Health). * The collaborative, which included participation from the University of Kentucky Markey services as indicated by relevant health ower  Heath R The odds of being double burden in rural counties remained higher for most intersections of trial assessing patient-reported outcomes for symptom monitoring during routine cancer
Cancer Center, Amgen, and the Design Lab at University of California San Diego, sought to address one  Sutcomes, sk factors o health o By intersecting s singe connectivy metrc broadband connectivity and lung cancer, even after accounting for Social Determinants of Health and treatment. JAMA . 2017;318(2).
connectivity and advanced technology to improve the lives of cancer patients living in rural areas— cancer: r&i\:ﬂizs(ﬁ ()(lrr:;:;:isr;;ier)atE) and double burden:;:r;tr::;sv(ssi,gown in blue) for rurality, broadband connectivity, and lung cancer rates. Connect2HealthFCC Task Force, Federal Communications Commission, May 23, 2019,

areas that generally bear the double burden of having the highest cancer mortality rates and lowest
levels of broadband access and adoption. The Appalachian Region was chosen as the initial focus of
the L.A.U.N.C.H. Initiative, given that it has some of the highest and most persistent rates of lung
cancer in the U.S., as well as lower rates of broadband connectivity.
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Table 6. Adjusted Odds of Being Double Burden

Table 2. Intersections of Broadband Connectivity and Lung Cancer

X

Broadband Access | 1 Mortality | | Lower Broadband Access and Higher Mortality ; early detection, and survivorship. The Journal of Rural Health. 2017; 33.
Lower broadband access and higher lung 4.9 07 8.6 REF
St d O b. t. Broadband Access 0 Incidence ! Lower Broadband Access and Higher Incidence cancer incidence rate ] ' i
u g Jec lues Internet Adoption 0 Mortality ! Lower Internet Adoption and Higher Mortality Lower broadband access and higher lung 4.7 1.1 8.2 REF . .
_ _ _ _ _ cancer mortality rate ] ' ] D lSClalm ey
Internet Adoption T | | | Incidence ! Lower Internet Adoption and Higher Incidence ! : :
e Lower Internet adoption and higher lung
As part of the L.A.U.N.C.H. Initiative, we sought: cancer incidence rate 1.4 0.6 2.2 REF
_ _ - Data Anahlsis Lower Internet adoption and higher lung 55 0.9 26 nEE We note that the statements expressed in this Poster are solely those of tzzzhe C2H Task Force and the
 To better understand the relatlonshlps between broadband Connectl\llt\[ cancer mortality rate ; ' . named authors; they do not necessarily represent the official views of the FCC, NCI or their leadership.
and |ung cancer in the Appalachian Region; We used descriptive statistics to assess the frequency of double burden status for all intersections of *bold indicates statistical significance.

e To determine whether rural or Appalachian counties are more Iikely to brqadbaqd .connectlw.ty and lung cancer. This was followed by bivariate and multlvarlajce analysis
using logistic regression to test for differences in double burden status among comparison groups,

have both higher lung cancer rates and lower broadband connectivity. including adjustments for Social Determinants of Health and county characteristics.
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