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New
DRUG APPROVALS

VYLOY™ (zolbetuximab-clzb) Injection

Date of Approval: October 18, 2024

Company: Astellas Pharma US, Inc.

Treatment for: Gastric Cancer

Vyloy (zolbetuximab-clzb) is a claudin 18.2-directed cytolytic antibody used for the combination
treatment of patients with HER2-negative gastric cancer or gastroesophageal junction cancer
whose tumors are CLDN18.2 positive.

Itovebi™ (inavolisib) Tablets

Date of Approval: October 10, 2024

Company: Genentech, Inc.

Treatment for: Breast Cancer

ltovebi (inavolisib) is a phosphatidylinositol 3-kinase (PI3K) alpha inhibitor used for the combination
treatment of PIK3CA-mutated, hormone receptor-positive, human epidermal growth factor receptor
2-negative breast cancer.

Flyrcado™ (flurpiridaz F 18) Injection

Date of Approval: September 27, 2024

Company: GE Healthcare

Treatment for: Positron Emission Tomography Imaging

Flyrcado (flurpiridaz F 18) is a positron emission tomography (PET) myocardial perfusion imaging (MPI)
agent used for the detection of myocardial ischemia and infarction.

Niktimvo™ (axatilimab-csfr) Injection

Date of Approval: August 14, 2024

Company: Incyte and Syndax Pharmaceuticals

Treatment for: Graft-versus-host disease

Niktimvo (axatilimab-csfr) is a colony stimulating factor-1 receptor (CSF-1R)-blocking antibody
used for the treatment of chronic graft-versus-host disease.

NEMLUVIO® (nemolizumab) for Injection

Date of Approval: August 12, 2024

Company: Galderma Laboratories, L.P.

Treatment for: Prurigo Nodularis

Nemluvio (nemolizumab) is an interleukin-31 receptor antagonist indicated for the treatment of
adults with prurigo nodularis.
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Morbidity and Mortality Weekly Report

QuickStats

FROM THE NATIONAL CENTER FOR HEALTH STATISTICS

Prevalence of Obesity* and Severe Obesity’ Among Persons Aged
2-19 Years — United States, 1999-2000 Through 2021-2023%
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Abbreviation: BMI = body mass index.

* Obesity was defined as BMI =95th percentile for age and sex on CDC growth charts (https://www.cdc.gov/
growthcharts/cdc_charts.htm). BMI is calculated as weight in kilograms divided by height in meters squared.

1 Severe obesity was defined as BMI 2120% of the 95th percentile for age and sex on CDC growth charts.

S After National Health and Nutrition Examination Survey operations were suspended in March 2020 because
of the COVID-19 pandemic, field operations resumed from August 2021 until August 2023.

From 1999-2000 through August 2021-August 2023, the prevalence of obesity among persons in the United States aged
2-19 years increased from 13.9% to 21.1%, and the prevalence of severe obesity increased from 3.6% to 7.0%.
Supplementary Table: https://stacks.cdc.gov/view/cdc/164014

Source: National Center for Health Statistics, National Health and Nutrition Examination Survey, 1999-2000 through August 202 1-August 2023.
https://www.cdc.gov/nchs/nhanes/index htm

Reported by: Samuel D. Emmerich, DVM, semmerich@cdc.gov; Cynthia L. Ogden, PhD.

For more information on this topic, CDC recommends the following link: https://www.cdc.gov/obesity/family-action/index.html.

U.S. Department of Health and Human Services | Centers for Disease Control and Prevention | MMWR | October 17,2024 | Vol. 73 | No.41
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National Institutes of Health
Turning Discovery Into Health

October 1, 2024

Childhood obesity linked to limited food options

At a Glance

e Children living in neighborhoods with low access to grocery stores early in life, even before birth, were at
increased risk for obesity later.

o Thefindings hint thatimproving early access to healthy foods might help to reduce the risk of childhood
obesity.

Childhood obesity is a growing public health
problem, affecting about 1 in 5 children
nationwide, according to the Centers for
Disease Control and Prevention. Limited
access to grocery stores and healthy foods
may be one reason. Several studies have
found links between obesity and
neighborhood food access among people of
varying ages. But few studies have assessed
the impact of food insufficiency during the
earliest stages of life, when interventions
might have the greatest impact.

Aresearch team led by Dr. Izzuddin M. Aris of
Harvard University set out to assess the
potential long-term impact of poor food
access during early life stages, including the
weeks before birth. The scientists drew on
nationwide data gathered between 1994 and
2003 as part of the NIH-supported Environmental influences on Child Health Outcomes (ECHQ) consortium.

A growing body of research suggests that access to healthy foods
early in life can improve children’s health years later. MillaF /
Shutterstock

The researchers focused on data from more than 28,000 children (48% female, 52% male). About 23% of them had
been in low-income, low-food access neighborhoods before birth, at about 34 weeks of pregnancy. And about 24%
of the children were living in similarly disadvantaged neighborhoods at a young age, before age 5. Neighborhoods
with low food access were defined as those in which the nearest supermarket was more than a half-mile away in
urban areas, or more than 10 miles away in rural regions.

The researchers calculated each child’s body mass index (BMI) over time, from birth to age 15. BMl is a ratio of
weight to height. For children and adolescents, BMI can be adjusted based on age, gender, and expected growth
and weight patterns. This is known as the BMI z score. Results appeared in JAMA Pediatrics on September 16,
2024.

Overall, the scientists found that early-life residence in neighborhoods with limited food access was associated
with a greater than 50% higher risk of obesity (defined as BMI at or above the 95th percentile for age and sex) or
severe obesity (BMI at or above 120% of the 95th percentile) later in life. The risks were similar whether the children
had been living in food-restricted neighborhoods before birth or during childhood. BMI z scores were elevated at
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ages 5, 10, and 15 among those with limited food access early in life. The association was strongest among those
who had lived in food-limited regions during both pregnancy and early childhood.

The researchers also assessed the data by adjusting for numerous factors. These included differing distances to
supermarkets and considering vehicle ownership, which might increase access to healthy foods. Even with these
adjustments, the increased risks for obesity and higher child BMI remained into adolescence.

“Living in neighborhoods with access to healthy foods during these stages may be an important factor in
preventing the development of abesity later in childhood and adolescence,” Aris says. “Our findings support the
need for further research on strategies to improve access to healthy food in early life.”

—by Vicki Contie

References: Neighborhood Food Access in Early Life and Trajectories of Child Body Mass Index and Obesity. Aris
IM, Wu AJ, Lin PD, Zhang M, Farid H, Hedderson MM, Zhu Y, Ferrara A, Chehab RF, Barrett ES, Carnell S, Camargo
CA Jr, Chu SH, Mirzakhani H, Kelly RS, Comstock SS, Strakovsky RS, O'Connor TG, Ganiban JM, Dunlop AL, Dabelea
D, Breton CV, Bastain TM, Farzan SF, Call CC, Hartert T, Snyder B, Santarossa S, Cassidy-Bushrow AE, O'Shea TM,
McCormack LA, Karagas MR, McEvoy CT, Alshawabkeh A, Zimmerman E, Wright RJ, McCann M, Wright RO, Coull B,
Amutah-Onukagha N, Hacker MR, James-Todd T, Oken E; ECHO Cohort Consortium. JAMA Pediatr. 2024 Sep
16:e243459. doi: 10.1001/jamapediatrics.2024.3459. Online ahead of print. PMID: 39283628.

Funding: NIH’s Office of the Director (OD) and National Institute of Environmental Health Sciences (NIEHS).

Source: https://nih.gov/news-ev

ts/nih-research-matters/childhood-obesity-linked-limited-food-options
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Morbidity and Mortality Weekly Report

Human Papillomavirus Vaccination Coverage Among Adolescent Girls Aged
13-17 Years — U.S.-Affiliated Pacific Islands, 2013-2023

Ashley Tippins, MPH!; Glodi Mutamba, MD?; E.M. Boyd, MHCAZ; Kelsey C. Coy, MPH?Z; Jennifer L. Kriss, PhD!

Abstract

Worldwide, cervical cancer is the fourth most common
cancer among women, and the World Health Organization
(WHO) Western Pacific Region, where the U.S.-affiliated
Pacific Islands (USAPI) are located, accounts for one quarter
of all estimated cases. Human papillomavirus (HPV) vaccines
are recommended at age 11-12 years to prevent most cervical
cancers. HPV vaccines were introduced across USAPI during
2007-2016, predominantly provided through school-located
vaccination programs. Retrospective analysis using data from
jurisdictional immunization information systems was used to
estimate vaccination coverage among, adolescent girls as of the
last day of each calendar year during 2013-2023. This analysis
measured progress toward the WHO 2030 vaccination coverage
goal of 290% completion of the HPV vaccination series among
girls by age 15 years. As of December 2023, initiation of the
HPV vaccination series among adolescent girls aged 13—17 years
ranged from 58.0% in Palau to 97.2% in the Northern Mariana
Islands, and HPV vaccination series completion coverage ranged
from 43.4% in Palau to 91.8% in the Northern Mariana Islands.
HPV vaccination series completion coverage is >90% in the
Northern Mariana Islands and is on track to meet WHO goals
by 2030 in American Samoa. Assessment of adolescent vac-
cination coverage can help immunization programs monitor
progress toward regional goals and identi(y populations and areas
with low coverage. Implementing evidence-based strategies to
increase vaccine access and coverage would benefit jurisdictions
with lagging coverage.

Introduction

Worldwide, cervical cancer is the fourth most common
cancer among women, and the World Health Organization
(WHO) Western Pacific region* accounts for one quarter of
all estimated cases (/); the age-standardized rate of cervical
cancer in the Marshall Islands (74 per 100,000 women) is the
highest in the world (2). Nearly all cervical cancers are caused
by human papillomaviruses (HPV). HPV vaccines, which
have been licensed for use since 2006, are estimated to have
the potential to prevent approximately 75% of all cervical

*WHO member countries are gmuped into six regions: Africa, Americas, Eastern
Mediterranean, Europe, South-East Asia, and Western Pacific. The Western
Pacific Region consists of 37 countries and areas, including the six U.S.-affiliaced
l)ﬂCiﬁC lslﬂllds. httPS//WWW WllO.illt/WESterllpHCiﬁC/ﬁbullt/wi)e['f—wf-w@rk

cancers (3). CDC recommends HPV vaccination for both
boys and girls atage 11-12 years.T However, to assess progress
toward reaching vaccination goals in the 2020 WHO Global
Strategy to Accelerate the Elimination of Cervical Cancer as
a Public Health Problem,$ this report focuses on HPV vac-
cination coverage among adolescent girls. The WHO strategy
recommends that HPV vaccines be included in all national
immunization programs; the goal is for 290% of girls to com-
plete the HPV vaccination series by age 15 years, by 2030 (4).

HPV vaccines were introduced across the U.S.-affiliated
Pacific Islands (USAPD)Y during 2007-2016,** predominantly
provided through school-located vaccination progmmsfr
Assessment of vaccination coverage among adolescent girls can
help immunization programs monitor progress toward regional
goals and identify populations and areas with low coverage.
These data can be used to guide evidence-based interventions,
adapted to the local context, to improve vaccination coverage.
This report describes annual HPV vaccination coverage among
adolescent girls in five of the six USAPISS jurisdictions during
2013-2023.

t hetps://www.cdc.gov/vaccines/imz-schedules/adolescent-easyread. html

$ Three of the six USAPI jurisdictions offer the vaccine to girls (American
Samoa, Guam, and the Northern Mariana [slands), and three offer the vaccine
to both boys and girls (Federated States of Micronesia, Marshall Islands, and
Palau). Coverage among adolescent girls is included in this report for
consistency across jurisdictions and to assess progress toward WHO goals,
which include vaccination goals only for girls. https://www.cde.gov/vaccines/
hep/imz-schedules/child-adolescent-notes. heml#note-hpy

9 USAPI comprise three U.S. territories (American Samoa, Guam, and the

Northern Mariana Islands) and three freely associated nations (Federated

States of Micronesia, Marshall Islands, and Palau). All jurisdictions receive

Section 317 Immunization Program ﬁmding, which is a discrctiouary program

funded by the U.S. Congress to purchase vaccines and support immunization

infrastructure. The U.S. territories (American Samoa and Northern Mariana

Islands) also receive Vaccines for Children (VFC) funding; VFC is an

entitlement program for children agcd <18 years that Provid(‘s vaccines at no

costto VFC Pl‘ogl'an14]igib|e children thmugh pub]ic and private health care
providers that are enrolled in the VFC program.

Implementation of the HPV vaccine program varied by jurisdiction. Northern

Mariana Islands implemented the program in 2007, Palau in 2008, Marshall

Islands in 2009, and American Samoa in 2011. Federated States of Micronesia

implemented the program in three states (Kosrae, Pohnpei, and Yap) in 2009,

and the fourth state (Chuuk) in 2016.

1 American Samoa provided a mixed clinic- and school-located HPV program
during 2011-2018. The school-located program ended in 2018.

58 Jurisdictions in this report include American Samoa, Northern Mariana Islands,
Federated States of Micronesia, Marshall Islands, and Palau. Vaccination caverage
among adolescents in Guam has been assessed via the National Immunization
Survey since 2013; immunization Information system (IIS)-based coverage
assessment was not conducted for Guam. Information on adolescent vaccination
coverage in Guam is available at hreps://www.cdc.gov/vaccines/imz-managers/
coverage/teenvaxview/data-reports/index.html.

U.S. Department of Health and Human Services | Centers for Disease Control and Prevention | MMWR | August 22,2024 | Vol.73 | No.33
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Morbidity and Mortality Weekly Report

Methods

Data Sources and Inclusion and Exclusion Criteria

Patient-level data from jurisdictional immunization infor-
mation systems (IISs) were aggregated at the jurisdiction level
for this retrospective analysis. Persons were included in the
denominator for annual analyses if they 1) were adolescent
girls aged 13-17 years as of_]anuary 1 of the assessment year,
2) had an active patient status¥¥ in the IIS through the end of
the assessment year, and 3) had received any vaccine within
the most recent 5 years. Exclusion criteria consistent with the
Modeling of Immunization Registry Operations Work Group
managing active patient status guidance was retrospectively
applied to mitigate IS denominator inflation (5). Patients
were excluded from all analyses if they had zero vaccine doses
recorded in the IIS or if the last vaccination date recorded in
the IIS was before January 1, 2006.

Estimation of HPV Vaccination Coverage

Retrospective point-in-time analysis (i.e., coverage as of a specific
date) was used to estimate vaccination coverage as of December 31
of each year during 2013-2023. All HPV vaccine doses received
as of the end of the assessment year were included in coverage
estimates. Vaccination coverage indicators included receipt of
=1 HPV vaccine dose and HPV vaccination series completion
status.™** Completion of the HPV vaccination series is defined as
receipt of 23 HPV vaccine doses, or receipt of 2 doses if the series
was initiated atage <15 years, and if =5 months minus 4 days have
elapsed between receipt of the first and second dose.

HPV vaccination series dropout was measured as the pro-
portion of adolescents who had not completed the HPV vac-
cination series by the end of the assessment year, among those
who received the first dose. SAS software (version 9.4; SAS
Institute) was used to conduct all analyses. This activity was
reviewed by CDC, deemed not research, and was conducted

consistent with applicable federal law and CDC policy. T1T

99 Patient active or inactive status in the IIS establishes a classification of
individual patients within a health care organization. Health care providers are
responsible for vaccinating patients with an “active” status within their clinic
population or geographic catchment area. Patient status is changed to “inactive”
when the patient changes providers, moves, or is lost to follow-up or “deceased”
if patient death is confirmed through manual review or system linkage with vital
statistics or other health records. llrtps:/ / rcpository.immrcgistrics.org/ files/
resources/ 583 5adc2dad8d/mirow_pais_mini-guide.pdf

In 2016, the HPV vaccine recommendations changed from a 3-dose series
for all to a 2-dose series among children and adolescents who initiate the
vaccination series before age 15 years. Completion of the HPV vaccination
series is defined as receipt of 23 HPV vaccine doses or receipt of 2 doses if
the series is initiated at age <15 years, and 25 months minus 4 days have
ClﬂPSCd thWL‘Cﬂ thL ﬁl’st Qﬂd SCCUﬂd dOSC. Thlb measurc was QPPIICd
retrospectively for all years 2013-2023. heeps:/ fwww.cdc.gov/vaccines/hep/
imz—schedu]ss/chi[d~ad0]escentxnotes.hrml#note«hpv

Tt 45 C.ER. part 46, 21 C.ER. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C.

Sect. 552a; 44 U.S.C. Sect. 3501 et seq.

Results

Jurisdictional HPV Vaccination Coverage Among Adolescent
Girls Aged 13-17 Years

Coverage with 21 HPV vaccine dose and HPV vaccination
series completion status varied by jurisdiction (Table). As of
December 2023, coverage with 21 HPV dose among adolescent
girls aged 13—17 years ranged from 58.0% in Palau to 97.2%
in the Northern Mariana Islands. HPV vaccination series
completion coverage ranged from 43.4% in Palau to 91.8%
in the Northern Mariana Islands. As of 2023, the Northern
Mariana Islands is the only jurisdiction to have already met the
WHO 2030 HPV 90% vaccination coverage goal.

Trends in HPV Vaccination Coverage Among Adolescent
Girls, 2013-2023

During 2013-2023, coverage with =1 HPV vaccine dose
increased by 35.2-72.8 percentage points across jurisdictions
(Figure 1), and HPV vaccination series completion coverage
increased by 35.3-72.9 percentage points (Figure 2). The
percentage of adolescent girls who had received =1 HPV vac-
cine dose and who completed the vaccination series increased
each year from 2013 to 2023 in all jurisdictions except
Palau, where z1-dose coverage and HPV vaccination series
completion coverage peaked in 2020 at 71.6% and 59.0%,
respectively, and have since declined to 58.0% and 43.4%,
respectively, in 2023 (Table). In American Samoa, HPV vac-
cination series completion coverage increased from 78.0% to
82.8% (4.8 percentage points) from 2022 to 2023. If coverage
continues to increase at the same rate, American Samoa will
meet the WHO 2030 290% HPV vaccination series comple-
tion coverage goal by 2025.

HPV vaccination series dropout varied across jurisdic-
tions and years; during 2013-2023, dropout decreased in all
jurisdictions except in Palau, where it increased from a low of
17.2% in 2021 to a high of 25.2% in 2023 (Table). Dropout
was lowest in the Northern Mariana Islands, where only 5.6%
of adolescent girls aged 13—17 years who initiated the HPV

vaccination series had not completed it in 2023.

Discussion

HPV vaccines are a critical public health tool to prevent most
cervical cancers. HPV vaccination coverage has increased mark-
edly in USAPI since the vaccination programs commenced, and
HPYV vaccination series completion coverage in the Northern
Mariana Islands currently exceeds the 290% WHO 2030
goal. If the current coverage trends continue, American Samoa
will also be on track to meet the WHO 2030 coverage goal.
The 2023 rates of initiation of the HPV vaccination series
among adolescent girls aged 13—17 years in American Samoa
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TABLE. Human papillomavirus vaccination coverage among adolescent girls aged 13-17 years, by jurisdiction — U.S.-affiliated Pacific Islands,*
2013-2023

Coverage, %

HPV vaccination series HPV vaccination series
Jurisdiction/Year Population,’ no. Received =1 HPV vaccine dose completion® dropout
American Samoa
2013 3,785 230 49 78.8
2014 3,888 36.5 129 64.7
2015 3937 48.1 252 47.6
2016 3,608 596 346 420
2017 3,580 62.8 36.0 42.7
2018 3,578 67.7 39.1 42.2
2019 3492 79.4 50.0 37
2020 3,291 86.0 61.0 29.0
2021 3,194 89.0 67.6 240
2022 3,027 926 78.0 158
2023 2921 95.7 828 134
Northern Mariana Islands
2013 3,142 62.1 442 288
2014 3,155 594 43.0 27.5
2015 3,053 57.5 40.6 29.3
2016 2,904 60.5 44.2 26.8
2017 2,733 79.8 56.1 29.7
2018 2673 853 721 155
2019 2,591 88.5 79.7 9.9
2020 2476 924 87.0 59
2021 2,511 92.7 876 55
2022 2314 95.2 90.2 53
2023 2,289 97.2 918 56
Federated States of Micronesia
2013 6,807 17.3 94 458
2014 6914 17.5 9.7 44.2
2015 6,854 18.0 10.2 431
2016 6,853 26.2 126 52.1
2017 6,769 296 16.0 45.9
2018 6,800 323 19.5 39.7
2019 6,789 35.1 236 328
2020 5956 45.6 339 255
2021 5,766 526 409 22.2
2022 5,539 559 456 185
2023 5,507 59.5 484 185
Marshall Islands
2013 3,358 272 13.6 49.8
2014 3,400 268 138 484
2015 3373 260 3.0 50.2
2016 3,368 32.2 164 49.0
2017 3,402 39.7 223 439
2018 3475 47.7 30.7 356
2019 3,528 57.2 39.7 30.6
2020 3,518 63.2 453 283
2021 3476 66.5 48.1 27.7
2022 3231 70.2 522 256
2023 2,981 71.4 536 249
Palau
2013 893 10.3 8.1 217
2014 786 18.8 122 354
2015 721 30.1 19.6 35.0
2016 673 41.9 278 33.7
2017 683 540 354 344
2018 650 62.6 458 26.8
2019 647 69.7 54.7 21.5
2020 630 716 59.0 175
2021 639 69.3 574 17.2
2022 623 64.2 52.2: 188
2023 629 58.0 434 252

See table footnotes on the next page.
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TABLE. (Continued) Human papillomavirus vaccination coverage among adolescent girls aged 13-17 years, by jurisdiction — U.S -affiliated
Pacific Islands,* 2013-2023

Abbreviations: HPV = human papillomavirus; IIS = immunization information system.

* Jurisdictions in this report include American Samoa, Northern Mariana Islands, Federated States of Micronesia, Marshall Islands, and Palau. Vaccination coverage among
adolescents in Guam has been assessed via the National Immunization Survey since 2013; [IS-based coverage assessment was not cenducted for Guam. Information
on adolescent vaccination coverage in Guam is available at https://www.cdc.gov/vaccines/imz-managers/coverage/teenvaxview/data-reports/index.html.

t Total number of adolescent girls aged 13-17 years with an active patient status in the lIS, 21 dose of any vaccine ever recorded in the IS, and =1 dose of any vaccine
recorded in the IIS within 5 years of the assessment year.

5 |n December 2016, the HPV vaccination recommendations changed from a 3-dose series for all to a 2-dose series among children and adolescents who initiate the
vaccination series before age 15 years. Completion of the HPV vaccination series is defined as receipt of =3 HPV vaccine doses, or receipt of 2 doses if the series is
initiated at age <15 years, and =5 months minus 4 days have elapsed between the first and second dose. This measure was applied retrospectively for all years
2013-2023. https://www.cdc.gov/vaccines/hcp/imz-schedules/child-adolescent-notes.html#note-hpv

7 The percentage of adolescents who started the HPV vaccination series but did not complete it as of the end of the assessment year.

FIGURE 1. Trends in 21-dose human papillomavirus vaccination coverage among adolescent girls aged 13-17 years, by jurisdiction —
U.S.-affiliated Pacific Islands,* 2013-2023
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Abbreviation: HPV = human papillomavirus.
* Jurisdictions include American Samoa, Northern Mariana Islands, Federated States of Micronesia, Marshall Islands, and Palau. Vaccination coverage among adolescents

in Guam has been assessed via the National Immunization Survey since 2013; immunization information system-based coverage assessment was not conducted
for Guam. https://www.cdc.gov/vaccines/imz-managers/coverage/teenvaxview/data-reports/index.html

and vaccine supply through the Section 317 Immunization
Program and the U.S. Vaccines for Children (VFC) program.
The three freeiy associated jurisdictions are not eligibie to
receive VEC funding and thus have a more limited vaccine

(95.7%) and the Northern Mariana Islands (97.2%) are higher
than those in the three freely associated USAPI jurisdictions
(Federated States of Micronesia, Marshall Islands, and Palau)
(range = 58.0%—71.4%).

The differences in coverage among the USAPI jurisdictions
might be attributed, at least in part, to differences in access to
the vaccine. Both American Samoa and the Northern Mariana
Islands have offered the vaccine through a mix of school-
located vaccination programs as well as in public health clinics.
These two jurisdictions receive vaccination program funding

supply; therefore, these jurisdictions have not consistently
been able to offer HPV vaccine in clinics or other locations
outside the school setting.

The school-located HPV vaccination program is an evidence-
based intervention to increase HPV vaccination coverage,
particularly in low- and middle-income settings; however,
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FIGURE 2. Trends in human papillomavirus vaccination series completion* coverage among adolescent girls aged 13-17 years, by jurisdiction” —

U.S.-affiliated Pacific Islands, 2013-2023
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* In December 2016, the HPV vaccination recommendations changed from a 3-dose series for all to a 2-dose series among children and adolescents who initiate the
vaccination series before age 15 years. Completion of the HPV vaccination series is defined as receipt of 23 HPV vaccine doses, or receipt of 2 doses if the series is
initiated at age <15 years, and =5 months minus 4 days have elapsed between the first and second dose. This measure was applied retrospectively for all years
2013-2023. https://www.cdc.gov/vaccines/hcp/imz-schedules/child-adolescent-notes.html#note-hpv

1 Jurisdictions include American Samoa, Northern Mariana Islands, Federated States of Micronesia, Marshall Islands, and Palau.Vaccination coverage among adolescents
in Guam has been assessed via the National Immunization Survey since 2013; immunization information system-based coverage assessment was not conducted
for Guam. https://www.cdc.gov/vaccines/imz-managers/coverage/teenvaxview/data-reports/index.html

jurisdiction-level coverage is constrained when the vaccine is
only available in the school setting (6). For example, secondary
school enrollment®$S among girls is approximately 66% in
Federated States of Micronesia, 83% in Marshall Islands,
and 80% in Palau, compared with approximately 97% in
American Samoa and the Northern Mariana Islands (7-9).
Strategies to reach out-of-school adolescent girls are needed
to improve vaccination coverage in these settings. Providing
vaccine access to gitls who are not enrolled in school is also an
important health equity consideration. Some research suggests
that girls who drop out of school are more likely to contract
sexually transmitted infections, such as HPV, than are those
who remain in school (70).

§§8 Gross enrollment ratio, measured as the ratio of total enrollment, rcg.u'dlcss
of age, to the population of the age group that officially corresponds to the
level of education shown. Data for American Samoa and the Northern
Mariana Islands arc available from the U.S. Census Burcau. https://data.
census.gov/table?q=school%20enrollment%20and%20sex%20
american%20samoa; hr[ps://dara.ccnsus.gov/tab]c?q:schon]%Z(]
enrollment%20and%20sex%20commonwealth%200(%20the%20
northern%20mariana%20islands

In addition to challenges associated with accessing adolescent
girls who are not in school, school-based HPV vaccination pro-
grams in some areas might have been suspended while schools
were closed during the COVID-19 pandemic. The decline in
coverage after 2020 in Palau might be evidence of the pandemic’s
impact because coverage was trending up among girls who
reached the target vaccination age of 11-12 years before 2020,
compared with girls who reached age 11-12 years in 2020 and
later. More research is needed to assess the underlying reasons for
the lower coverage in the freely associated USAPI and to design
and implement evidence-based interventions to improve vaccina-
tion outcomes adapted to the local context. Specific strategies
might be needed to increase vaccination coverage among popula-
tions that have recently experienced larger declines in coverage,
including those who would have been within the recommended
age for vaccination during the pandemic.

Limitations
The findings in this report are subject to at least three limita-
tions. First, accu racy of coverage estimates in this assessment is
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Summary

What is already known about this topic?

Cervical cancer is the fourth most common cancer among
women worldwide, and the World Health Organization Western
Pacific Region, where the U.S -affiliated Pacific Islands (USAPI)
are located, accounts for one quarter of all estimated cases.
Human papillomavirus (HPV) vaccines prevent most cervical
cancers and are recommended for girls atage 11-12 years.
What is added by this report?

This is the first comprehensive report of trends in HPV vaccina-
tion coverage among adolescent girls since the vaccines were
introduced in USAPI jurisdictions. Coverage with HPV vaccine is
on track to meet 2030 goals in two jurisdictions, but disparities
need to be addressed.

What are the implications for public health practice?

Adolescent vaccination coverage assessment identifies progress
toward regional goals. To target increased vaccine access and
coverage, this assessment identifies populations and areas with
low coverage.

dependent upon completeness and accuracy of jurisdictional
I1S data. Working with the jurisdictions, CDC has found high
levels of completeness and accuracy of vaccination data (i.c.,
consistency in recorded dose dates and product types between
paper and IIS records) across the five USAPI IISs included in
this assessment through evaluations conducted since 2016.
However, 1IS data completeness before 2016 has not been
evaluated. Second, the active patient population size could be
inflated in 11Ss compared with census estimates because of dif-
ficulties tracking out-migration and deaths, which can lead to
an underestimation of vaccination coverage. However, recent
U.S. Census Bureau data were not available for denominator
estimation for all jurisdictions included in this assessment. For
this reason, exclusion criteria consistent with the Modeling of
Immunization Registry Operations Work Group managing
active patient status guidance were applied to retrospectively
classify likely active patient status to patients in the IIS for
each assessment year. Finally, vaccination coverage for Guam
is assessed via the National Immunization Survey and was not
included in this analysis. Differences in vaccination coverage
estimation methods might mean that results are not directly
comparable with [IS-based estimates for the other USAPI
presented in this report.

Implications for Public Health Practice

Only two of the five USAPI have met or are on track to
meet the WHO 2030 goal of 290% completion of the HPV
vaccination series among girls by age 15 years. Identifying and
implementing evidence-based strategies to increase vaccine
access and coverage would benefit jurisdictions with lagging

coverage. The USAPI immunization programs partner with
various international govemmental, nongovern mental, and
academic organizations on immunization and comprehensive
cancer control initiatives. Vaccination coverage data can support
development of their activities by providing performance indi-
cators and data for modeling health outcomes related o HPV
vaccination, promoting health equity, and attaining the WHO
2030 goal 0f 90% HPV vaccination series completion coverage.
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Standing orders for other vaccines are available at www.immunize.org/standing-orders.
noTe: This standing orders template may be adapted per a practice’s discretion without
obtaining permission from Immunize.org. As a courtesy, please acknowledge Immunize.

STANDING ORDERS FOR el Lo
Administering Human Papillomavirus Vaccine to Children and Teens

Purpose

To reduce morbidity and mortality from human papillomavirus (HPV) infection by vaccinating all children
and teens who meet the criteria established by the Centers for Disease Control and Prevention’s Advisory
Committee on Immunization Practices (ACIP).

Policy

Where allowed by state law, standing orders enable eligible nurses, pharmacists, and other healthcare pro-
fessionals to assess the need for and vaccinate children and teens who meet any of the criteria below.

Procedure

1 Assess children and teens for need of vaccination against human papillomavirus infection based on
the following criteria:
® Age 11 or 12 years (may start at age 9 or 10, if preferred)
® Age 13 through 26 years who have not completed an HPV vaccination series
= Age 9 years and older with any history of sexual abuse or assault

2 Screen for contraindications and precautions
Contraindication

Do not give HPV vaccine to a child or teen who has experienced a serious systemic or anaphylactic
reaction to a prior dose of HPV vaccine or to any of its components (e.g., yeast). For information on
vaccine components, refer to the manufacturers’ package insert (www.fda.gov/vaccines-blood-biolog-
ics/vaccines /vaccines-licensed-use-united-states) or go to www.cdc.gov/vaccines/pubs/pinkbook/
downloads/appendices/B/excipient-table-2.pdf.

Precaution

Moderate or severe acute illness with or without fever
Pregnancy

Delay vaccination until after completion of the pregnancy.

3 Provide Vaccine Information Statements
Provide all patients (or, in the case of minors, their parent, or legal representative) with a copy of the
most current federal Vaccine Information Statement (VIS). Provide non-English speaking patients with a
copy of the VIS in their native language, if one is available and desired; these can be found at
www.immunize.org/vis. (For information about how to document that the VIS was given, see section 6
titled “Document Vaccination.”)

4 Prepare to Administer Vaccine
Choose the needle gauge, needle length, and injection site according to the following chart:

AGE OF INFANT/CHILD | NEEDLE GAUGE | NEEDLE LENGTH | INJECTION SITE
Sfgk_1" i sk
9'through 10 years 9538 /e *—1 Deltoid muscle of arm
114" Anterolateral thigh muscle
SfgH_]" i ek
11 through Tyears —_— /871 Deltoid muscle of arm
1-1%" Anterolateral thigh muscle

* A %8" needle may be used for children for IM injection in the deltoid muscle only if the skin is stretched tight,
the subcutaneous tissue is not bunched, and the injection is made at a 90-degree angle.
i Preferred site.

CONTINUED ON THE NEXT PAGE P>
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Standing Orders for Administering HPV Vaccine to Children and Teens (continued) page 2 of 3

5 Administer HPV vaccine, 0.5 mL, via the intramuscular (IM) route, according to the following tables:
Schedule for routine vaccination

TYPE OF VACCINE AGE WHEN FIRST DOSE DOSE SCHEDULE

IS ADMINISTERED'?

9 through 14 years 0.5mL | Two doses, 6-12 months apart’
HPV (Gardasil 9)

15 years or older 0.5mL | Three doses at 0, 1-2, and 6 months

Note: For individuals who failed to complete either the 2-dose or 3-dose schedule as stated above,
do not start over. Simply follow the schedule shown below.

Schedule for catch-up vaccination

HISTORY OF PREVIOUS HPV VACCINATION SCHEDULE FOR ADMINISTRATION OF HPV VACCINE

0 documented doses, or none known Follow schedule as per above table.

1 previous dose when younger than age 15 years | Give dose #2 with minimum interval of 5 months?

2 previous doses given less than 5 months apart | Give dose #3 with minimum interval of 12 weeks after dose #2
and dose #1 given when younger than age 15 years | and at least 5 months after dose #1.

1 previous dose when age 15 or older Give dose #2 at least 4 weeks after dose #1, then give dose #3 at
least 12 weeks after dose #2 and at least 5 months after dose #1.

2 previous doses when age 15 or older Give dose #3 at least 12 weeks after dose #2 and at least 5
months after dose #1.

! Only two doses are recommended for anyone who begins the schedule before the 15th birthday, regardless of age at series
completion.

?Immunocompromised persons, including those with HIV infection, should receive a 3-dose series at 0, 1-2, and 6 months,
regardless of age at vaccine initiation.

6 Document Vaccination
Document each patient’s vaccine administration information and follow-up in the following places:

Medical record: Record the date the vaccine was administered, the manufacturer and lot number, the
vaccination site and route, and the name and title of the person administering the vaccine. You must
also document, in the patient’s medical record or office log, the publication date of the VIS and the date
it was given to the patient. Note that medical records/charts should be documented and retained in
accordance with applicable state laws and regulations. If vaccine was not administered, record the
reason(s) for non-receipt of the vaccine (e.g., medical contraindication, patient refusal); discuss the
need for vaccine with the patient (or, in the case of a minor, their parent or legal representative) at

the next visit.

Personal immunization record card: Record the date of vaccination and the name/location of the
administering clinic.

Immunization Information System (I1S) or “registry”: Report the vaccination to the appropriate
state or local 1S, if available.

7 Be Prepared to Manage Medical Emergencies

Be prepared for management of a medical emergency related to the administration of vaccine by having
a written emergency medical protocol available, as well as equipment and medications. For Immunize.
org’s “Medical Management of Vaccine Reactions in Children and Teens in a Community Setting,” go to
www.immunize.org/catg.d/p3082a.pdf. For “Medical Management of Vaccine Reactions in Adults in a
Community Setting,” go to www.immunize.org/catg.d/p3082.pdf. To prevent syncope, vaccinate patients
while they are seated or lying down and consider observing them for 15 minutes after receipt of the
vaccine.

CONTINUED ON THE NEXT PAGE P
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Standing Orders for Administering HPV Vaccine to Children and Teens (continued) page 3 of 3

8 Report Adverse Events to VAERS

Report all adverse events following the administration of HPV vaccine to the federal Vaccine Adverse
Event Reporting System (VAERS). To submit a VAERS report online (preferred) or to download a writable

PDF form, go to https://www.vaers.hhs.gov/reportevent.html. Further assistance is available at
(800) 822-7967.

Standing Orders Authorization

This policy and procedure shall remain in effect for all patients of the

NAME OF PRACTICE OR CLINIC

effective until rescinded or until
DATE DATE

Medical Director /

PRINT NAME SIGNATURE DATE

@ lmmunlze-org FOR PROFESSIONALS WWW.IMMUNize.org / FOR THE PUBLIC www.vaccineinformation.org
www.immunize.org/catg.d/p3090.pdf + Item #P3090 (7/22)
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Summary
What is already known on this topic?

Rural-urban disparities in diabetes mortality, hospitalization, and incid-
ence rates may manifest differently across US regions.

What is added by this report?

We found that the association of metropolitan residence with diabetes pre-
valence differs across regions of the US. Diabetes prevalence ranged from
7.0% in large fringe metro counties in the Northeast to 14.8% in nonmetro
counties in the South.

What are the implications for public health practice?

These findings can help guide efforts in areas where diabetes prevention
and care resources may be better directed.

Abstract

Introduction

Previous rescarch suggests that rural-urban disparitics in diabetes
mortality, hospitalization, and incidence rates may manifest differ-
ently across US regions. However, no studies have examined dis-
parities in diabetes prevalence by metropolitan residence and re-
gion.

Methods

We used data from the 2019-2022 National Health Interview Sur-
vey to compare diabetes status, sociocconomic characteristics, and
weight status among adults in each census region (Northeast, Mid-
west, South, West) according to county metropolitan status of res-
idence (large central metro, large fringe metro, small/medium
metro, and nonmetro). We used ¥ tests and logistic regression
models (o assess the association of metropolitan residence with
diabetes prevalence in each region.

Results

Diabetes prevalence ranged from 7.0% in large fringe metro
counties in the Northeast to 14.8% in nonmctro countics in the
South. Compared with adults from large central metro counties,
those from small/medium metro counties had significantly higher
odds of diabetes in the Midwest (age-, sex-, and race and ethni-
city—adjusted odds ratio [OR] = 1.24; 95% CI, 1.06-1.45) and
South (OR = 1.15; 95% CI, 1.02—1.30). Nonmetro residence was
also associated with diabetes in the South (OR = 1.62 vs large
central metro; 95% CI, 1.43—1.84). After further adjustment for
socioeconomic and body weight status, small/medium metro asso-
ciations with diabetes became nonsignificant, but nonmetro resid-
ence in the South remained significantly associated with diabetes
(OR =1.22; 95% CI, 1.07-1.39).

Conclusion

The association of metropolitan residence with diabetes preval-
ence differs across US regions. These findings can help to guide
efforts in areas where diabetes prevention and care resources may
be better directed.

Introduction

Diabetes is a costly chronic disease that shortens lifespans and
leads to substantial illness that negatively affects quality of life. In
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2021, approximately 8.5% of the US adult population had diag-
nosed diabetes, although prevalence varied widely among states
and territories, ranging from 14.4% in Puerto Rico to 6.5% in Col-
orado (1). The substantial geographic variation of prevalence es-
timates may be driven partly by differences in age, race and cthni-
city, and socioeconomic status (2). However, other contextual
factors such as access to health care, the built environment, beha-
vioral risk factors such as physical inactivity, and cultural ele-
ments such as dietary patterns may further affect diabetes preval-
ence. Rural areas in the US have higher prevalence of obesity (3),
heart disease (4), stroke mortality (5), and chronic disease risk
factors such as cigarcttc smoking (6), physical inactivity (7), and
poor nuirition (8). Diabetes mortality rates are also higher in rural
countics than urban counties and have declined more slowly than
in urban counties in recent decades (9).

Rural areas in the US are diverse in terms of land use, employ-
ment, and culture. Previous research suggests that rural-urban dis-
parities in diabetes mortality, hospitalization, and incidence rates
may manifest differently across different US regions. For ex-
ample, urban—rural disparities in diabetes mortality rates appear to
be greater in the South census region and lesser in the West re-
gion compared with the Northeast and Midwest regions (10). Sim-
ilar patterns have also been observed in diabetes-related hospitaliz-
ation rates following an emergency department visit (11). Finally,
health care data from the Veterans Administration also suggests
higher incidence of type 2 diabetes in the rural South and in
higher-density urban environments of the Northeast and West than
in other areas of the US (12). Although diabetes prevalence is a
function of both diabetes incidence (new cases) and mortality (sur-
vival of existing cases), no recent studics have examined how dis-
parities of diabetes prevalence according to urban/rural status may
vary according to region. Therefore, the purposc of this study was
to examine differences in the association of diabetes prevalence
and urban/rural status of residence by region, as well as how
demographic and socioeconomic factors and weight status may
help to explain any observed disparities.

Methods

We used data from the 2019-2022 National Health Interview Sur-
vey (NHIS), an annual survey of US houscholds and noninstitu-
tional group quarters (eg, college dormitories, group homes) from
the 50 states and the District of Columbia (13). The sample is
drawn using a geographically clustered design in a manner such
that each month’s sample is nationally representative. A sample
adult from each household responds to various survey questions
regarding health status and behaviors and demographic and so-
ciocconomic characteristics. Most interviews are conducted face-
to-face using a computer-aided personal interview, although some

interviews are conducted, in part or whole, over the telephone. For
2019-2022, NHIS sample sizes and final response rates for sample
adults were 31,997 (59.1%) for 2019; 21,153 (48.9%) for 2020;
29,482 (50.9%) for 2021; and 27,651 (47.7%) for 2022 (13). Parti-
cipants from the 2019 NHIS who were reinterviewed in 2020 as
part of a one-time NHIS longitudinal data collection were only in-
cluded in the 2019 sample. For the present study, 110,283 parti-
cipants were included across all years. A total of 725 participants
were excluded due to missing data for diabetes status (n = 135),
educational attainment (n = 590), sex (n =9), or a combination of
these variables, resulting in a final analytic sample of 109,558.

The primary outcome, diabetes status, was based on sclf-report of
physician diagnosis ascertained with the question, “(Not including
gestational diabetes or prediabetes) Has a doctor or other health
professional EVER told you that you had diabetes?” The primary
predictor variables were region, which was classified according to
the US census regions (Northeast, Midwest, South, and West) and
metropolitan residence, which was based on the county of resid-
ence of the household and serves as a proxy for urban/rural status.
Metropolitan residence was classified based on the 6 categories of
the 2013 National Center for Health Statistics (NCHS)
Urban—Rural Classification Scheme, which are collapsed into 4
categories in NHIS public use data sets: large central metro, large
fringe metro, medium and small metro, and nonmetro (includes
micropolitan and noncore) (14). Demographic variables were age
(18-44 y, 45-64 y, 65-74 y, and >75 y), sex (female, male), and
race and ethnicity (Hispanic, non-Hispanic [NH] Asian, NH
Black, NH White, or NH Other). Sociocconomic status variables
were educational attainment (less than high school, high school or
equivalent, some college or associate degree, or bachelor’s degree
and above) and family income-to-poverty ratio (<100%,
100%-199%, 200%-299%, 300%—-399%, 400%—-499%, or
>500%), the ratio of annual family income to the poverty
threshold for household size. Because of missing or incomplete
data on family income, approximately 23% to 24% of family
income-to-poverty ratio values for each survey year were replaced
with a single imputation provided by NCHS. Body weight status
was based on self-reported height and weight and classified ac-
cording to body mass index (BMI, kg/m?) as underweight or nor-
mal weight (<25.0), overweight (25.0-29.9), obese (=30.0), or
missing.

Statistical analysis

Analysis was conducted using SAS version 9.4 (SAS Institute)
with survey procedures to account for sample weights and survey
design variables. Significance was set at P <.05. Diabetes status,
demographic and socioeconomic characteristics, and body weight
status were compared within each region according to metropolit-
an residence using the Rao-Scott F-adjusted %> test. Odds ratios
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(ORs) with 95% Cls from logistic regression models were used to
assess the association between metropolitan residence and dia-
betes prevalence within cach region. In all models, the interaction
between region and metropolitan residence was tested using type 3
analysis of effects F-test, and a SLICE statement was used to per-
form a partitioned analysis to estimate the effect of metropolitan
residence on diabetes prevalence within each region. In addition to
region and metropolitan residence, the first model also included
age, sex, and race and ethnicity as covariates. The second model
additionally included income-to-poverty ratio and educational at-
tainment, and the third model included variables from the second
model plus body weight status.

Results

Age differed significantly by metropolitan residence for all re-
gions, with large central and fringe metro counties containing a
younger population compared with nonmetro counties (Table 1a
and Table 1b). Race and ethnicity distribution also differed ac-
cording to metropolitan residence across all regions, with NH
White adults constituting most (>71%) residents of nonmetro areas
in every region. For all regions, educational attainment was lower
among adults from nonmetro counties compared with those from
large metro counties. Income and body weight status also differed
by metropolitan residence across all regions, with residents from
nonmetro counties having lower incomes and greater prevalence
of obesity.

Unadjusted diabetes prevalence differed by metropolitan resid-
ence in the Northeast and South, with prevalence highest among
adults residing in nonmetro counties and lowest among those in
large fringe metro counties (Figure). Unadjusted diabetes preval-
ence among adults from nonmetro countics ranged from 9.0%
(95% CI, 7.0%—11.1%) in the West to 14.8% (95% CI,
13.5%-16.1%) in the South.

m Large central met Large fringe metro M Small/me o mNonmet

Figure. Unadjusted prevalence of self-reported diagnosed diabetes according
to US census region and metropolitan status of county of residence, United
States, 2019-2022.

A significant interaction was detected between region and metro-
politan residence in the logistic regression model adjusting for
age, sex, and race and ethnicity (P =.01, Table 2). Compared with
adults from large central metro counties, those from small/medi-
um metro counties had significantly higher odds of diabetes in
both the Midwest (OR = 1.24; 95% CI, 1.06-1.45) and South (OR
=1.15; 95% CIL, 1.02-1.30). In the South region only, adults from
nonmetro countics had significantly higher odds of diabetes com-
pared with those from large central metro counties (OR = 1.62;
95% CI, 1.43—1.84). After further adjustment for socioeconomic
status variables, the interaction between region and metropolitan
residence remained significant (P =.01) and small/medium metro
counties had significantly higher odds of diabetes only in the
Northeast (OR = 1.16; 95% CI, 1.00—1.34). Nonmetro county res-
idence remained significantly associated with diabetes in the South
(OR = 1.30; 95% CI, 1.15-1.47). After further adjustment for
body weight status, this interaction remained significant and only
nonmetro county residence in the South remained significantly as-
sociated with diabetes (OR = 1.22; 95% CI, 1.07-1.39).

Discussion

The results of our study suggest that the association of metropolit-
an status with diabetes prevalence is not homogenous across the
US. Rather, the highest unadjusted prevalence of diabetes was ob-
served among adults residing in nonmetro counties in the South
(14.8%). The odds of having diabetes were 62% higher among
Southern nonmetro residents compared with those from large cent-
ral metro counties after adjustment for age, sex, and race and eth-
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nicity, and this association remained significant, though reduced,
after further adjustment for income, education, and body weight
status. By contrast, residence in nonmetro counties in other re-
gions of the US was not associated with higher odds of diabetes.
Higher odds of diabetes were also observed among residents of
small and medium metro counties in the Northeast, Midwest, and
South as compared with large metro counties within their respect-
ive regions, although these associations became nonsignificant
after further adjustment for income, education, and body weight
status.

Numerous disparities in health (15,16), health behaviors (6,17),
sociocconomic status (18), and access to health care (19) have
been reported among those living in rural areas. However, relat-
ively fewer studies have examined how rural health disparitics
may differ across regions of the US. Although all rural, nonmetro
counties in the US typically share characteristics such as lower
population density and distance {rom large metropolitan areas,
they may differ in terms of racial and ethnic distribution, socioeco-
nomic status, the environment, and economy. For example, al-
though nonmetro counties across every region have larger propor-
tions of non-Hispanic White residents compared with large metro
counties, Southern and Western nonmetro counties have smaller
majorities of non-Hispanic White residents with greater propor-
tions of Black residents in the South and Hispanic, Asian, and NH
Other residents in the West (20). Furthermore, although rural-urb-
an disparities in poverty and educational attainment are observed
across all US regions, they manifest more severely in the rural
South. Similar patterns in race and ethnicity, poverty, and educa-
tional attainment across region and metropolitan status were ob-
served in our study. However, controlling for these variables in
multivariable models did not fully explain the association of non-
metro county status with greater diabetes prevalence in the South.
Regarding environment and economy, nonmetro counties can vary
from those with tourist economies based on natural amenities such
as mountains and lakes, to agricultural areas where cultivated
fields or range land stretch for large distances, to places where
mining or manufacturing is the key cconomic activity (19). These
differences in environment and economy may further affect em-
ployment opportunitics and commuting distances, access to health
care, the retail food environment, and opportunities for physical
activity (19). Unfortunately, exploring the potential effect of these
environmental and economic contextual factors was not possible
in this study because these data are not available in the NHIS data
set.

This finding of elevated diabetes prevalence in the nonmetro
South is consistent with research regarding diabetes mortality rates
(10), diabetes incidence among the Veterans Administration pa-
tient population (12), and hospitalization rates following diabetes-

related emergency department visits (11). Furthermore, the South-
castern region has long been designated as the “stroke belt” due to
clevated stroke mortality rates observed since the middle of the
20th century, and stroke incidence has been observed to be partic-
ularly high among nonmetro arcas in the South (21). Likewise,
more recent research using Bayesian multilevel modeling of Beha-
vioral Risk Factor Surveillance System data has also proposed a
“diabetes belt” that occurs in the South (22). The factors contribut-
ing to the elevated prevalence of stroke and diabetes in the rural
South are not entirely understood (21,22) but could include great-
er prevalence of risk factors such as lower socioeconomic status,
obesity (3), poor dict (23), and insufficient physical activity (7).
Although the association of diabetes with nonmetro county resid-
ence in the South was attenuated when we controlled for age, race
and ethnicity, socioeconomic status, and body weight status, these
factors did not entirely explain the association. Unfortunately, we
were not able to assess whether physical activity or dietary quality
explained the increased prevalence because data on these vari-
ables were not available for the entirety of the study period.
However, in previous research by Barker et al regarding the “dia-
betes belt,” sociodemographic factors, body weight status, and
sedentary lifestyle did not fully account for increased diabetes pre-
valence observed (22). Some literature also suggests that other un-
measured social factors such as discrimination and institutional ra-
cism could help explain the increased prevalence in the rural
South, but information on these factors was also unavailable in our
data (24). Finally, higher diabetes prevalence in the nonmetro
South may also be linked to limited health insurance access among
low-income populations, who are disproportionately concentrated
there. As of May 2024, 7 of the 10 states that have not adopted
Medicaid expansion under the Affordable Care Act to cover adults
with incomes up to 138% of the poverty line are in the South
census region (25). However, data on state of residence is unavail-
able in public use data, so we were unable to assess the potential
impact of state Medicaid eligibility criteria on the results.

We also observed greater prevalence of diabetes among adults liv-
ing in small and medium metro counties in the Midwest and
South. However, our results suggest that this increased prevalence
was largely explained by disparities in sociocconomic status, as
these associations became nonsignificant when we controlled for
income and education and further attenuated when we controlled
for body weight status. Smaller cities in the Midwest and South,
particularly those reliant on manufacturing, have been disrupted in
recent decades by foreign trade and automation and have seen
slower growth in employment and income compared with larger
citics (26). We also observed a significant association of small and
medium metro residence with diabetes in the Northeast after con-
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trolling for socioeconomic status, although the odds ratio re-
mained of similar magnitude as in the previous model. This asso-
ciation may have been due to increased prevalence of risk factors
such as body weight status, as the association became insignific-
ant and attenuated after controlling for this variable.

Qur study has several limitations. We relied on self-report of dia-
betes, which may be subject to misclassification; self-report also
does not capture undiagnosed diabetes, which may occur more fre-
quently among people without sufficient access to health care such
as in nonmetro areas, although research suggests that diabetes
screening rates are similar in urban and rural counties (27). Fur-
thermore, we did not have adequate data on physical activity, diet-
ary intake, or distance from health care resources, which could
help clucidate potential mechanisms by which metropolitan resid-
ence could be associated with diabetes. Nonetheless, the large
sample size allowed us to examine how the association of metro-
politan residence with diabetes differs across US regions. In addi-
tion, our use of county metropolitan status as a proxy measure for
rurality may limit the generalizability of the results since counties
across metropolitan status categories may contain both urban and
rural places and populations (28).

In conclusion, we found that the association of metropolitan resid-
ence with diabetes prevalence differs across regions of the US.
These findings can help to guide efforts in arcas where diabetes
prevention and care resources may be better directed. Future re-
scarch on rural-urban health disparitics may consider cxamining
how these disparities differ across US regions.
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Tables
Table 1a. Demographic Characteristics of Adults, by Region and County Metropolitan Status, US Northeast and Midwest Regions. National Health Interview Survey,
2019-2022
Northeast (n = 18,461), % (95% CI) Midwest (n = 24,081), % (95% Cl)
Large central | Large fringe Small/ Large central | Large fringe Small/
metro metro medium metro | Nonmetro metro metro medium metro | Nonmetro
Characteristic (n=5.250) |(n=6788) |(n=5005) |(n=1418) |(n=5110) |(n=6.005) |(n=7.180) | (n=5.786)
Age.y
18-44 480 43.0 40.3 366 508 446 484 378
(45.8-50.2) |(41.3-44.6) |(38.3-423) [(33.5-39.7) [(48.8-52.8) |(42.8-46.3) |(45.8-509) [(35.9-39.7)
45-64 314 34.1 35.1 36.1 30.7 342 30.2 34.7
(29.9-32.9) (32.9-35.3) (33.5-36.7) (33.8-38.4) (28.9-32.95) (32.7-35.7) (28.3-32.1) (33.3-36.1)
65-74 12.1 13.3 145 16.5 ki B ¢ 12.8 126 15.4
(11.1-13.2) (12.5-14.1) (13.0-16.1) (15.3-17.7) (10.7-12.7) (11.8-13.7) (11.8-13.5) (14.5-16.4)
=75 8.5 (7.5-9.4) [9.7(8.9-10.4) |10.1 10.7 6.9(6.1-7.7) |85(7.5-9.5) [8.8(7.9-9.7) |12.1
(9.3-10.9) (9.0-12.5) (11.0-13.2)
Sex
Female 519 51.1 518 510 514 520 51.5 50.2
(50.1-53.6)° [(49.6-526)° |(50.0-536)" |[(464-556)° [(49.6-526)° |[(50.4-535) [(499-531)" |482-52.1)°
Male 48.1 48.9 48.2 49.0 48.9 48.0 485 498
(46.4-49.9)" |(47.4-50.4)" |(46.4-500)* |[(44.4-536)° |[(47.4-504)" |(46.5-495)" |(469-50.1)° |[(479-51.8)°
Race and ethnicity
Hispanic 19.9 11.1 8.9(6.7-11.1) [2.8(0.1-5,5) |11.56 6.8(5.0-8.5) |[6.7(4.4-9.0) [3.0(2.0-4.0)
(16.3-23.5)  [(8.8-13.4) (8.9-14.1)
Non-Hispanic Asian 13.1 7.2(6.1-8.2) [3.1(2.0-4.1) |1.1(0.6-1.7) (5.3(4.3-6.4) |3.7(2.9-46) |2.8(2.0-35) |0.9(0.5-1.3)
(10.6-15.6)
Non-Hispanic Black 19.9 6.3(4.6-8.0) (6.0(4.2-78) |1.2(0.4-19) |[185 6.3(4.9-7.7) |6.7(56-7.8) [1.8(0.7-2.9)
(17.1-22.7) (15.9-21.1)
Non-Hispanic White 457 742 808 929 628 812 808 918
(39.1-52.3) (70.9-77.4) (76.7-85.0) (89.4-96.5) (59.1-66.5) (78.7-83.8) (77.9-83.7) (89.8-93.9)
Non-Hispanic Other 14(10-18) [13(0.9-16) [1.3(0.8-17) |(20(12-27) [19(1.3-24) [20(15-25) |3.0(24-36) |25(1.5-3.5)
Education level
Less than high school 12.1 7.3 (6.2-8.4) |[8.6(7.2-10.0) |10.0 9.0(7.5-10.4) |6.0(5.0-7.0) |8.2(6.6-9.8) |11.1
(9.7-14.4) (7.2-12.8) (8.9-13.3)
High school diploma/GED |26.0 26.0 314 34.8 222 26.9 30.9 37.9
(24.2-27.9) (24.3-27.7) (28.4-34.4) (30.0-39.95) (20.4-23.9) (25.3-28.5) (28.1-33.8) (35.0-40.8)
Some college/associate  |22.9 255 26.9 31.2 28.3 313 318 319
degree (20.9-24.9) (24.1-26.8) (25.0-28.8) (27.5-34.9) (26.6-30.0) (29.6-33.0) (29.9-33.6) (29.7-34.2)
Bachelor's degree or 39.0 41.3 334, 240 40.6 358 292 191
higher (36.6-41.3) [(39.0-436) [(29.4-36.7) |(185-29.5) [(38.1-43.1) [(33.3-383) |[(25.4-329) [(169-212)
Family income-to-poverty ratio, %
<100 135 5.0 (4.1-5.8) 7.7(6.3-9.1) 104 10.8 52(4.3-6.0) 10.0 10.2
(11.4-15.5) (7.4-13.3) (9.3-12.3) (8.5-11.6) (8.2-12.3)
100-199 18.4 12.2 15.5 20.0 16.9 121 17.0 21.1
(16.3-20.4)  |(10.8-13.5) |(135-17.6) |[(16.4-235) |[(15.3-185) |[(10.8-13.4) [(15.4-187) [(19.3-228)

Abbreviation: GED, general educational development.
? Not significant according to x2 test (P> .05). All other values significant at P< .05 of characteristic differing according to county metropolitan status within region.

(continued on next page)
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Table 1a. Demographic Characteristics of Adults, by Region and County Metropolitan Status, US Northeast and Midwest Regions, National Health Interview Survey,

2019-2022
Northeast (n = 18,461), % (95% CI) Midwest (n = 24,081), % (95% CI)
Large central | Large fringe Small/ Large central | Large fringe Small/
metro metro medium metro | Nonmetro metro metro medium metro | Nonmetro
Characteristic (n=5,250) (n=6,788) (n =5,005) (n=1,418) (n =5,110) (n = 6,005) (n=7,180) (n =5,786)
200-299 146 12.1 16.1 181 15.4 148 180 20.1
(13.5-15.8) (11.1-13.2) (14.3-18.0) (16.0-20.3) (14.0-16.8) (13.4-16.2) (16.9-19.1) (18.7-21.5)
300-399 115 12.6 143 152 119 150 153 16.6
(10.3-12.7)  [(11.5-136) |[(13.1-155) [(12.2-182) [(10.8-13.1) |(14.0-16.0) |(143-163) |[(154-17.8)
400-499 9.2(7.9-10.6) |11.7 12.1 12.2 10.5 14.2 12.5 13.1
(10.7-12.8) (10.6-13.6) (10.0-14.4) (9.6-11.3) (13.1-15.2) (11.6-13.5) (11.7-14.5)
2500 328 46.4 34.2 241 345 38.8 274 189
(30.1-35.4) (44.1-48.8) (31.0-37.5) (18.3-30.0) (32.0-37.0) (36.0-41.5) (24.5-29.7) (16.7-21.1)
Body weight status
Underweight/normal 365 359 323 285 345 328 303 26.2
weight (34.8-38.3) [(343-374) [(298-348) [(258-31.3) [(32.7-364) |(32.2-343) |(285-32.1) |(245-27.8)
Overweight 337 3561 333 304 350 326 31.5 324
(32.3-35.1) (33.6-36.7) (31.8-34.8) (27.9-32.8) (33.4-36.5) (31.1-34.1) (30.3-32.7) (30.6-34.2)
Obese 263 26.2 313 381 285 326 36.0 39.0
(248-279) |(243-280) |[(289-336) [(35.1-41.1) [(26.3-30.7) |(30.8-34.3) |(34.3-37.7) |[(37.3-406)
Missing 3.5(2.8-4.2) |2.8(2.2-35) |3.1(2.4-38) (3.0(1.9-4.2) |2.0(1.4-25) |2.1(1.6-26) [2.2(1.6-29) |2.4(1.8-3.0)

Abbreviation: GED, general educational development.
2 Not significant according to )(2 test (P> 05)_ All other values significant at P< .05 of characteristic differing according to county metropolitan status within region.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions.
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Table 1b. Demographic Characteristics of Adults, by Region and County Metropolitan Status, US South and West Regions, National Health Interview Survey,

2019-2022
South (n =39,671), % (95% CI) West (n = 27,345), % (95% CI)
Large central | Large fringe Small/ Large central | Large fringe Small/
metro metro medium metro | Nonmetro metro metro medium metro| Nonmetro

Characteristic (n=10,167) | (n=9,572) (n=13,108) |(n=6,824) (n=12,056) | (n=3,434) (n=9,291) (n=2,564)

Age.y

18-44 52.0 45.2 43.7 36.4 50.4 49.0 47.2 40.9
(50.4-53.7) (43.8-46.6) (41.9-45.6) (36.0-40.7) (49.0-51.8) (46.3-51.8) (44.2-50.3) (36.8-44.9)

45-64 305 338 32.4 34.5 31.1 30.9 30.2 345
(29.1-31.9) (32.6-35.0) (31.3-33.6) (33.0-36.0) (29.9-32.3) (28.9-32.8) (28.5-32.0) (31.9-37.2)

65-74 104 12.6 139 15.8 10.6 11.7 13.8 153
(9.7-11.2) (11.8-13.3) |(13.0-14.8) [(14.5-17.1) [(9.9-11.3) (10.7-12.8) |(12.5-15.1) (13.3-17.4)

>75 70(64-77) |84(7.7-9.1) |10.0 11.3 7.9(7.3-85) |84(6.9-98) [87(7.8-9.6) |9.3(8.0-10.6)

(9.1-10.9) (10.2-12.5)

Sex

Female 523 512 53.7 53.4 498 513 511 509
(61.2-53.4) [(50.1-52.4) [(52.6-54.8) [(52.0-54.8) |(488-508)7 [(49.2-534)% [(50.0-52.2)" |(481-53.7)°

Male 47.7 48.8 46.3 46.6 50.2 48.7 48.9 49.1
(45.6-488) |[(47.6-499) |(452-47.4) |(452-480) [(49.2-512)" |(466-508)° |[(47.8-50.0)" [(46.3-51.9)°

Race and ethnicity

Hispanic 294 14.5 13.4 8.2 (1.5-14.9) |33.1 258 26.6 11.5
(24.9-33.9) (12.2-16.7) |(8.4-18.4) (29.8-36.4) (20.0-31.6) [(20.2-32.9) (6.6-13.3)

Non-Hispanic Asian 58(4.9-6.7) |6.6(5.3-7.9) |16(1.3-2.0) |0.6(0.4-0.8) |15.7 9.2(7.2-11.3) |6.5(3.4-9.7) |2.5(0.1-4.9)

(13.4-17.9)

Non-Hispanic Black 22.7 183 188 15.4 57(48-66) |54(44-65) |22(14-29) |05(0.1-0.8)
(19.8-25.7) (15.56-21.1) (15.6-22.1) (10.5-20.3)

Non-Hispanic White 402 58.6 63.9 716 42.6 56.1 60.6 72.0
(33.4-439) (565.1-62.1) (59.4-68.4) (64.4-78.8) (38.9-46.3) (49.6-62.7) (53.3-67.9) (55.5-88.5)

Non-Hispanic Other 1.9(15-23) (2.0(15-24) |22(15-30) |42(19-64) |3.0(25-34) |34(26-4.2) |42(3.0-54) (1386

(0.0-29.9)

Education level

Less than high school 13.2 9.4(8.4-104) |12.7 19.3 12.2 10.1 125 131
(11.7-14.6) (11.2-14.2)  |(17.0-21.7) [(10.9-13.5) (7.6-12.6) (9.7-15.3) (9.9-16.2)

High school diploma/GED |24.6 25.2 31.4 36.0 225 23.2 253 31.6
(22.9-26.4) (23.6-26.8) |(29.8-33.0) [(34.1-37.9) [(20.9-24.0) (21.5-25.0) |(23.0-27.6) (28.9-34.3)

Some college/associate | 26.3 294 30.6 289 28.2 323 34.9 34.7

degree (256.0-27.7) (27.7-31.0) (29.3-32.0) (26.8-31.0) (26.8-29.5) (29.5-35.2) (32.8-37.0) (31.6-37.9)

Bachelor’'s degree or 35.9 36.0 253 15.8 37.2 343 273 20.6

higher (33.1-38.7) (33.4-386) (23.5-27.1) (13.9-17.7) (34.5-399) (30.8-379) (24.3-30.3) (15.4-25.8)

Family income-to-poverty ratio, %

<100 122 70(62-79) |129 17.3 89(79-98) |70(58-81) |99(82-115) 128
(10.9-13.5) (11.4-145) (14.8-19.8) (6.4-19.3)

100-199 194 14.7 218 26.7 16.9 145 19.0 201
(17.9-209) [(13.2-16.3) |(20.6-230) |(253-282) [(154-184) [(12.2-167) |[(17.2-209) |[(17.0-23.2)

200-299 17.0 15.6 17.5 19.8 15.2 16.1 17.8 19.2
(15.9-18.2) (14.3-16.8) |(16.6-185) [(185-21.1) |(14.1-16.2) (14.3-18.0) |(16.6-19.1) (17.1-21.4)

Abbreviation: GED, general educational development.
? Not significant according to x2 test (P> .05). All other values significant at P< .05 of characteristic differing according to county metropolitan status within region.

(continued on next page)
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(continued)

Table 1b. Demographic Characteristics of Adults, by Region and County Metropolitan Status, US South and West Regions, National Health Interview Survey,

2019-2022
South (n = 39,671), % (95% CI) West (n = 27,345), % (95% Cl)
Large central | Large fringe Small/ Large central | Large fringe Small/
metro metro medium metro | Nonmetro metro metro medium metro| Nonmetro
Characteristic (n=10,167) | (n=9,572) (n=13,108) | (n=6,824) (n=12,056) | (n=3,434) (n=9,291) (n=2,564)
300-399 12.0 139 13.6 12.6 12.5 138 141 134
(11.1-12.8) (12.9-14.9) (12.8-14.3) (11.4-13.8) (11.7-13.4) (11.9-15.6) (12.9-15.2) (10.8-16.0)
400-499 99(9.1-10.8) (12.0 111 95 (8.4-10.6) |9.7 (8.9-10.5) [11.2 116 99 (7.7-12.1)
(11.0-129) |(10.4-11.8) 9.7-12.7) (10.6-12.6)
2500 295 36.8 23.1 14.1 36.8 374 27.6 245
(27.0-32.0) (34.1-39.5) (21.3-24.9) (12.7-15.5) (34.2-39.3) (33.4-41.4) (24.6-30.5) (17.5-31.5)
Body weight status
Underweight/normal 331 328 28.4 26.0 38.6 333 341 312
weight (31.7-34.6) (31.6-34.1) |(27.2-295) |[(24.3-27.6) |(37.2-40.0) (30.9-356) [(32.1-36.1) (25.7-36.7)
Overweight 332 332 327 310 336 348 334 31.7
(31.9-345) [(31.9-345) [(31.6-338) |(29.7-32.3) [(325-347) [(32.6-369) [(32.1-347) [(29.4-34.0)
Obese 311 318 36.5 40.9 258 30.1 30.4 351
(29.7-32.4) (30.5-33.1) (35.1-37.9) (39.1-42.7) (24.3-27.2) (27.6-36.7) (29.0-31.9) (28.6-41.5)
Missing 26(22-30) |22(1.8-26) |24(2.0-29) (21(16-26) |20(1.7-24) |18(1.3-24) |2.0(1.5-25) |2.0(1.3-2.8)

Abbreviation: GED, general educational development.
2 Not significant according to x2 test (P > .05). All other values significant at P < .05 of characteristic differing according to county metropolitan status within region.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions.
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Table 2. Association Between County Metropolitan Status and Prevalence of Self-Reported Diagnosed Diabetes, by US Census Region, National Health Interview

Survey, 2019-2022

Large fringe metro Small/medium metro Nonmetro
Census region 0dds ratio® (95% ClI)
Model 1°
Northeast 0.84 (0.72-0.99)° 1.15 (0.99-1.34) 1.18 (0.95-1.45)
Midwest 1.04 (0.87-1.25) 1.24 (1.06-1.45)° 1.17 (0.97-1.40)
South 0.97 (0.86-1.11) 1.15 (1.02-1.30)° 162 (1.43-1.84)°
West 1.00 (0.84-1.19) 1.13(0.98-1.30) 1.16 (0.90-1.48)
Model 2°
Northeast 0.91(0.78-1.07) 1.16 (1.00-1.34)° 1.05 (0.89-1.25)
Midwest 1.05 (0.88-1.26) 1.15(0.99-1.34) 0.99 (0.82-1.20)
South 1.00 (0.88-1.13) 1.05 (0.94-1.18) 1.30(1.16-1.47)°
West 1.00 (0.85-1.17) 1.06 (0.93-1.21) 1.00 (0.79-1.26)
Model 3
Northeast 0.90 (0.76-1.06) 1.10(0.95-1.28) 094 (0.79-1.12)
Midwest 1.00 (0.83-1.20) 1.06 (0.92-1.23) 0.89 (0.74-1.07)
South 0.99 (0.87-1.12) 1.00 (0.89-1.13) 1.22(1.07-1.39)°
West 0.95 (0.80-1.12) 1.04(0.91-1.19) 094 (0.77-1.16)

2 Odds ratios and confidence intervals shown for each model reflect parameterization of region and metropolitan status main effect coefficients and corresponding
interaction terms. Estimates represent the association of metropolitan residence and diabetes prevalence within each region. Model 1 joint interaction, P = .002;

model 2 joint interaction, P=_.01: model 3 joint interaction. P= _008.

b Model 1 adjusted for age, sex, and race and ethnicity: model 2 adjusted for model 1 covariates plus income-to-poverty ratio and educational attainment; model 3

adjusted for model 2 covariates plus body weight status; reference group for each region is large central metro.

°p< .05

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions.
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National Institutes of Health
Turning Discovery Into Health

October 8, 2024

How heat from fever and inflammation affects immune cells

At a Glance

e Scientists showed that fever temperatures boost activity in certain immune cells but also promote DNA
damage.

e Thefindings suggest how chronic inflammation might contribute to cancer risk.

Fever raises the temperature of the body, and local
inflammation can raise the temperature of surrounding
tissues. Butit’s not clear how these temperature
changes affect the immune cells that fight infection
and mediate inflammation. Among the most critical
cells in theimmune response are T cells. Avariety of T
cell types with different functions help recognize
pathogens, control inflammation, and kill infected
cells.

Ateam of researchers, led by Dr. Jeffrey Rathmell at
Vanderbilt University Medical Center, carefully
examined how higher temperatures affect T cells. The

results of the study, which was funded in part by NIH, = o

appeared in Science Immunology on September 20, Fevers may help us flght disease, but mlght also

2024. contribute to cancer risk. Lightfield Studios / Adobe
Stock

The team cultured mouse T cells at a normal body

temperature (37 °C or 98.6 °F) and at fever temperature (39 °C or 102.2 °F). At the higher temperature, T helper
cells, which direct other immune cells by releasing signaling molecules called cytokines, produced more cytokines
than at the lower temperature. At the same time, regulatory T cells, which suppress immune responses, were less
effective at the higher temperature. All the types of T cells evaluated proliferated more at the higher temperature.
These led to an enhanced inflammatory state at fever temperature.

Higher temperatures also enhanced metabolism in various types of T cells. The exception was in the T helper 1
(Tu1) cell subset, whose metabolic rate was largely unaffected. Tu1 cells developed stress and DNA damage at high
temperature, making them less likely to survive. Those that did survive, however, had more mitochondria—the
energy-generating compartments of the cell—and greater activity.

Further experiments showed that higher temperatures impaired a protein called electron transport chain complex
1(ETC1) in Tu1 cells. ETC1 is part of the process by which mitochondria convert fuel to energy. Impairing ETC1 led
to formation of reactive byproducts, mitochondrial stress, and DNA damage. In response, the cells activated
mechanisms to repair DNA or, failing that, to self-destruct.

The team wanted to find out if these results were relevant to human inflammation. They examined sequencing data
from patients with Crohn’s disease and rheumatoid arthritis, two inflammatory autoimmune diseases. They found
signs of increased DNA damage and ETC1 impairmentin Ty1 cells like they saw in the cultured cells.
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These findings suggest how fever and inflammation can enhance the immune response, but also increase DNA
damage. DNA damage results in mutations when the damage isn’t properly repaired. This could explain why
chronic inflammation increases the risk of cancer.

“People ask me, ‘Is fever good or bad?’” Rathmell says. “The short answer is, a little bit of fever is good, but a lot of
fever is bad. We already knew that, but now we have a mechanism for why it's bad.”

—by Brian Doctrow, Ph.D.

References: Subset-specific mitochondrial stress and DNA damage shape T cell responses to fever and
inflammation. Heintzman DR, Sinard RC, Fisher EL, Ye X, Patterson AR, Elasy JH, Voss K, Chi C, Sugiura A,
Rodriguez-Garcia GJ, Chowdhury NU, Arner EN, Krystoviak ES, Mason FM, Toudji YT, Steiner KK, Khan W, Olson LM,
Jones AL, Hong HS, Bass L, Beier KL, Deng W, Lyssiotis CA, Newcomb DC, Bick AG, Rathmell WK, Wilson JT,
Rathmell JC. Sci Immunol. 2024 Sep 20;9(99):eadp3475. doi: 10.1126/sciimmunol.adp3475. Epub 2024 Sep 20.
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Geographic disparities in cancer incidence in the US population aged 20 to 49 years, 2016-2020. The most prevalent cancer site groups diagnosed among adults
aged <50 years are female breast, female genital, male genital, digestive, lymphohematopoietic, endocrine, skin, and urinary. The incidence of early-onset cancers
is not distributed evenly across the US. Differing geographic patterns emerge by cancer site group as measured by overall incidence rates, advanced-stage
incidence rates, and recent temporal trends. Some states have significantly higher rates of early-onset cancer than the nation overall. In A, dark circles indicate a
group of cancer sites; light circles indicate cancer sites within the group. The category Skin excludes basal cell and squamous cell carcinomas. In B, for the male
genital group, data on cancer stage were not available for cancer of the testis. In C, shaded bars indicate 95% Cls, and the vertical dashed line indicates the
reference group, the US, excluding Puerto Rico. Abbreviations: IRR, incident rate ratio; NOS, not otherwise specified. Data source: Centers for Disease Control and
Prevention (1).
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Background

A growing awareness of the increase in the incidence of early-
onset cancer, defined as cancer diagnosed in adults aged 50 years
or younger (2), has prompted researchers to investigate the under-
lying drivers of this trend (3). These investigations have focused
on racial and ethnic disparities (4) and colorectal (5-8) and breast
cancers (9,10). The objective of our analysis was to describe the
geospatial patterns of states with a high incidence of early-onset
cancer. By identifying priority states and cancer types, our analys-
is can generate hypotheses about drivers of early-onset cancer and
guide prevention and screening interventions.

Data and Methods

Data for this analysis are from the US Cancer Statistics Public Use
Research Database, provided by the National Program of Cancer
Registries and the Surveillance, Epidemiology, and End Results
programs (1). The analysis included adults aged 20 to 49 with in-
vasive cancer (excluding in situ cases) diagnosed during the 6-year
period from 2015 through 2020. We calculated age-adjusted incid-
ence rates (IRs) per 100,000 population for each cancer site by us-
ing the 2000 US standard population and, separately, for each can-
cer site for each state for the 5-year period from 2016 through
2020. Breast cancer and female genital cancer rates were based on
the female population, and male genital cancer rates were based on
the male population. We calculated incidence rate ratios (IRRs)
and associated 95% ClIs for the same period for each state by us-
ing the national rate as the reference. We calculated a second set
of IRs, IRRs, and 95% ClIs for advanced-stage carly-onset cancer
cases diagnosed at regional and distant stages, demonstrating how
each state compares to the US in overall incidence and advanced-
stage incidence for all early-onset cancers; we considered states
whose 95% Cls did not cross 1 to be significantly different from
the US rate. We calculated trends as the average annual percent-
age change (APC) in the 5-year period before the COVID-19 pan-
demic (2015-2019) to avoid the effect of postponed diagnoses.
Trends were significant when the 95% CI for the APC did not
cross zero. Negative APCs indicate falling rates, and positive
APCs indicate rising rates. The percentage of early-onset cancer
cases contributed by each site group and all visualizations were
produced in R Statistical Computing Language version 4.3.1. All
other analyses were conducted in SEER*Stat version 8.4.2 (R
Core Team).

Highlights

In our study, early-onset cancer (IR = 158.2) accounted for 11.4%
of all cancer cases (IR = 599.9), including 17.3% of female breast
cancers (overall IR = 177.9) and 8.8% of digestive cancers (over-
all IR = 108.7). We found that 87.2% of early-onset cancer cases

fell into 8 groups of early-onset cancer sites (Panels A and B).
Breast cancer contributed 23.3% of all early-onset cancer. Digest-
ive cancers, including colon and rectum sites, contributed 14.4%.
Lymphohematopoietic cancers (or “blood cancers”), which in-
clude lymphomas and leukemias, contributed 11.0%. Endocrine
cancers, predominately thyroid cancer, contributed 10.7%. Fe-
male genital cancers, including uterus and cervix sites, contrib-
uted 9.1%, and skin (excluding basal and squamous) cancers, pre-
dominately melanoma, contributed 7.8%. Male genital cancers, in-
cluding testis and prostate, contributed 5.8%, and urinary cancers,
including kidney and renal pelvis, contributed 5.1%. Three preval-
ent early-onset cancer sites were not represented in the 8 site
groups: lung and bronchus (IR = 4.7), brain (IR = 3.5), and tonguc
(IR =1.3).

Our maps of high overall incidence and high advanced-stage in-
cidence indicate that the incidence of early-onset cancer is not
evenly distributed (Panel B). States that have worse-than-national
rates are frequently near each other geographically. States with
changing rates only sometimes have the highest incidence.

The rate of early-onset female breast cancer (IR = 75.1) was worse
than the national rate in 17 states, which, except for Hawaii, are
located in the eastern half of the US, and rates were rising in 3
states (Georgia, Illinois, Wisconsin) (Panels A and B). Eighteen
states had worse-than-national rates of digestive cancers (IR =
22.7). Aside from Hawaii and Puerto Rico, these states are loc-
ated in the eastern half of the US, with a concentration in the
South. Rates of digestive cancers were rising in 3 states (Illinois,
Maryland, New York). The incidence of lymphohematopoietic
cancers (IR = 16.9) was highest in 3 states in the Southeast, 7
states in the Northeast, and Puerto Rico. Rates were rising in 1
state (Alabama) and falling in 5 (Alaska, Connecticut, Florida,
Georgia, Maine). Rates of endocrine cancers (IR = 16.5) were
worse than national rates in 25 states, which form a horizontal
core of the country running from east to west, plus Puerto Rico.
Rates of endocrine cancers were falling in 9 states (Arizona,
Arkansas, Georgia, Indiana, Massachusetts, Mississippi, North
Carolina, Pennsylvania, Tennessee) and not rising in any. Rates of
female genital cancers (IR = 14.5) were worse than national rates
in 16 states, largely in the Midwest and South, plus California and
Puerto Rico; rates were not rising or falling in any state. Rates of
skin cancer (IR = 12.3) were worse than national rates in 32 states,
concentrated in the northern portion of the country. Three states
had falling rates of skin cancer (Connecticut, New Hampshire,
Pennsylvania), and none had rising rates. Rates of male genital
cancers (IR = 8.7) were worse than national rates in 18 states,
mostly in the eastern half of the country, plus Montana, Nebraska,
and Puerto Rico. These rates were rising in 2 states (Louisiana,
Texas) and falling in one (Hawaii). Rates of urinary system can-
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cers (IR = 8.2) were worse than national rates in 17 contiguous
states, from New Mexico to Pennsylvania. Rates were rising in 2
states (New York, West Virginia) and falling in one
(Pennsylvania).

The states with the highest overall and advanced-stage incidence
rates of early-onset cancer for all cancer sites combined were Ken-
tucky and West Virginia (Panel C), followed by 13 others that also
had worse-than-national rates on both (Arkansas, Connecticut,
Florida, Georgia, lowa, Louisiana, Maine, Missouri, New Jersey,
New York, North Carolina, Ohio, and Pennsylvania).

Action

This study provides the first analysis of age-adjusted rates of
early-onset cancer based on state-level population and case counts.
Geographic patterns in early-onset cancer indicate possible simil-
arities that could relate to demographic, socioeconomic, behavior-
al, or environmental risks. By uncovering geospatial patterns
across various cancer sites, this analysis informs hypotheses about
factors driving early-onset cancer. Because important local pat-
terns may be masked in a state-level analysis, future analyses may
consider a more granular geographic unit such as county or zip
code. However, focusing prevention efforts on the highest-
incidence states for the most prevalent sites may reduce the rate of
early-onset cancer nationally.
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Morbidity and Mortality Weekly Report

QuickStats

FROM THE NATIONAL CENTER FOR HEALTH STATISTICS

Rates of Emergency Department Visits* for Children and Adolescents with Acute
Upper Respiratory Infection,! by Age Group — United States, 2021-2022
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* With 95% Cls indicated by error bars. Visit rates are based on U.S. Census Bureau estimates of the U.S. civilian,
noninstitutionalized population as of July 1 of each year. Estimates are based on a sample of visits to emergency
departments in noninstitutional general and short-stay hospitals, exclusive of federal, military, and Veterans
Administration hospitals, located in the 50 states and the District of Columbia.

T Visits with an acute upper respiratory infection (viral or bacterial) recorded as first listed diagnosis using
International Classification of Diseases, Tenth Revision, Clinical Modification codes J00-J06.

In 2021-2022, the rate for emergency department (ED) visits for children and adolescents with acute upper respiratory infection
was 38.6 per 1,000 persons aged <18 years. The ED visit rate was highest for infants aged <1 year (120.5) and decreased by age,
with the lowest rate among adolescents aged 12-17 years (14.4).

Supplementary Table: https://stacks.cdc.gov/view/cdc/162215
Source: National Center for Health Statistics, National Hospital Ambulatory Medical Care Survey, 2021-2022.
Reported by: Loredana Santo, MD, Isanto@cdc.gov; Jill J. Ashman, PhD; Michelle Olton, MPH.

For more information on this topic, CDC recommends the following links:
https://www.cdc.gov/respiratory-viruses/about/index.html and https://www.cdc.gov/pneumonia/prevention/index.html.

U.S. Department of Health and Human Services | Centers for Disease Control and Prevention | MMWR | October 3,2024 | Vol. 73 | No. 39
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