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Learning Objectives

Describe the role of neighborhood deprivation on GDM risk
among the birthing population in Arizona.

Explain the use of secondary data (i.e., statewide birth
certificates and US Census Data) to understand the relationship

between neighborhood deprivation, a nonmodifiable factor, and
GDM risk.

Discuss neighborhood deprivation and potential strategies to
address SES-related systemic issues and social determinants of
health which influence GDM risk.



Gestational Diabetes Mellitus (GDM)

Glucose intolerance disorder during pregnancy (ACOG et al., 2018)
 Diagnosed during pregnancy at 24-28 weeks

GDM has been rising worldwide and nationally (Gregory et al., Nat/
Vital Stat Rep, 2022)

* 7.8 cases of GDM per 100 births in 2020
. GDM increased substantially approx. 30% from 2016 to 2020




Maternal health crisis

Mothers with GDM are the most at-risk group
for Type 2 diabetes

Type 2 diabetes is one of the leading causes of
premature and preventable death and disability
in the USA

Ethnic groups are the most at-risk for GDM

Dennison et al., DRCP, 2020.



Figure 2. Rate of gestational diabetes, by race and Hispanic origin of mother: United States, 2020
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NOTE: Significant difference between all groups (p < 0.05).
SOURCE: National Center for Health Statistics, National Vital Statistics System, Natality.




Individual-level factors
do not fully account for
GDM risk

Zhang et al., Diabetologia, 2016.




Neighborhood Deprivation

Social and economic disadvantages
— such as unemployment, poor
housing quality, high crime, and
low educational attainment — in a
geographically bounded area




MATERNAL STRESSORS

Living in a deprived neighborhood can negatively
influence the health trajectory of pregnant
mothers increased risk for cardiometabolic risk
factors post-pregnancy (Kramer et al., Ann Behav
Med, 2014).

Chronic stress among mothers of low-social
status is attributed to neighborhood deprivation
(Steptoe et al., Ann Behav Med, 2010).




OBJECTIVE

To characterize the risk of
gestational diabetes from
neighborhood deprivation in
Arizona.
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2003 US Birth Certificate revision (adoptedin 2014)
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Phoenix Tucson

Photo Credit: Robyn Beck, AFP via Getty Images, 2023 Photo Credit: Carol M. Highsmith, https://www.loc.gov/item/2018703695/



https://www.loc.gov/item/2018703695/
https://www.salon.com/2021/01/31/why-phoenix-may-be-uninhabitable-by-the-end-of-this-century/
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https://cronkitenews.azpbs.org/2016/05/05/downtown-phoenix-housing-development-walkability/
https://unsplash.com/@jcnonstop87?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/a-house-on-a-hill-with-a-view-of-the-city-g7MszM0Pff4?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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Yuma US-Mexico border (Nogales)
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Photo credit: Luke Runyon, KUNC, 2021

Photo Credit: Rita Danks, The Arizona Republic, 2019
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https://www.azcentral.com/story/opinion/op-ed/philboas/2021/12/25/nogales-arizona-once-moved-us-mexico-border-santa-claus/8980637002/
https://cronkitenews.azpbs.org/2023/07/28/yuma-county-hazardous-waste-permit/

Rural (Camp Verde) Tribal Land (Navajo)

Photo Credit: Unknown 2024

Photo Credit: Carol M. Highsmith



https://www.zillow.com/homedetails/2841-E-Vernon-Ave-Camp-Verde-AZ-86322/8768136_zpid/?
https://www.loc.gov/item/2018703695/

SELECTION OF DEPRIVATION INDEX

1) Neighborhood as the unit of analysis and
implications for ecological bias.

2) Indicators used to measure poverty are
relevant to the local context.

3) Potential interactions/collinearity with
other individual-level variables during
statistical analysis.

4) Validity for pregnancy and maternal health
outcomes.




Neighborhood Deprivation Index (NDI)

Messer et al., J Urban Health, 2006.

A validated score that uses a weighted composite of eight census-

United States®
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NEIGHBORHOOD DEPRIVATION INDEX

Calculated NDI by census tracts “neighborhoods”

Data reduction technique principal component analysis to create a
continuous score (-3 to 3) and quartiles (Q1, Q2, Q3, Q4).

Linked to maternal address 1,526 census tracts within 15 counties

US 2010 Census data using the tigris package in R.




METHODS

Complete case analysis
n=481,113

Covariate selection
Directed acyclic graph (DAG)
Adjusted for maternal age, education,

race/ethnicity, parity, rurality, and birth year.

Statistical analysis

Principal componentanalysis (PCA) to
compute neighborhood deprivation index
(NDI)

Multivariable log-binomial models (Risk
Ratios and 95% Confidence Intervals)

Arizona Birth Records
2014 - 2020

N = 508,036 births

> non-live-births, n = 1,034
non-singletons, n = 15,552

Excluded: |

491,450 births

Excluded:
maternal ages <14 to >49, n = 220
pre-pregnancy diabetes, n = 4,922

-
-

l

486,308 births

Missing exposure:
NDI, n =530

Missing covariates:
parity, n = 46
rural, n = 1,940
education, n = 2,364
race/ethnicity, n = 315

N = 481,113 births
analytic cohort



Parra et al., PPE, Under review, Unpublished, 2024

In this population based study,

the GDM

with areal differences ranging
from 4 to 12%.

Parra et al., PPE, Under review, Unpublished, 2024



Statewide incidence of
Gestational Diabetes Mellitus by
County in Arizona from
AzPEARS study (2014 to 2020)

Parra et al., PPE, Under review, Unpublished, 2024

County Name GDM cases Population Incidence
Apache 377 2,668 12.4
Navajo 784 5,600 12.3
Coconino 770 7,470 9.3
Pinal 2,285 23,900 8.7
Pima 5,331 60,508 8.1
Yuma 1,195 13,783 8.0
Maricopa 24,778 292,893 7.8
Cochise 594 7,745 7.1
Greenlee 44 576 7.1
Graham 174 2,611 6.3
Gila 135 2,198 5.8
La Paz 50 834 5.7
Mohave 485 9,388 4.9
Yavapai 492 9,807 4.8
Santa Cruz 142 3,496 3.9



Parra et al., PPE, Under review, Unpublished, 2024

Results: Overall maternal population

average maternal age
completed some college or higher
reported smoking before/during pregnancy

Medicaid recipients/AHCCCS




Parra et al., PPE, Under review, Unpublished, 2024

Results: GDM cases by NDI

NDI scores ranged from
More positive score indicates more deprivation.

Quartile 1-Least deprivation:
Quartile 2-Below average deprivation:

Quartile 3-Above average deprivation:

Quartile 4-Most deprivation:



Parra et al., PPE, Under review, Unpublished, 2024

Results: NDI by Race/Ethnicity

Q1
Least

Q2
Below Avg

Q3
Above Avg

Q4
Most

Race/Ethnicity (n, %)

Non-Hispanic White

Deprivation
59,315 (67.3)

Deprivation
70,039 (59.1)

Deprivation
54,549 (44.2)

Deprivation
25,202 (16.7)

209,105 (43.5)

Hispanic/Latina

17,931 (20.3)

34,772 (29.4)

53,718 (43.6)

100,301 (66.3)

206,722 (43.0)

NA/AI 819 (0.9) 2,584 (2.2) 4163 (3.4) | 12,189 (8.1) 19,755 (4.1)
Blacks 2,898 (3.3) | 5,362 (4.5/21.0)| 6,686 (5.4) | 10,553 (7.0) 25,499 (5.3)
AP| 6,765 (7.7) | 5,275 (4.5) 3,787 (3.1) 2,713 (1.8) 18,540 (3.8)
Other 436 (0.5) 402 (0.3) 361 (0.3) 293 (0.2) 1,492 (0.3)




Parra et al., PPE, Under review, Unpublished, 2024

Results: GDM vs. non-GDM
Older age: 31.3 vs. 28.4 years
Obese: 49.3% vs. 24.8%
Multiparous >3 pregnancies

Larger neonates
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MAIN RESULTS

Adjusted for maternal age, education,
race/ethnicity, parity, rurality, and birth
year.

Parra et al., PPE, Under review, Unpublished, 2024

(4-Most deprivation

(Q3-Above average deprivation

()2-Below average deprivation

Neighborhood Deprivation Index

(1-Least deprivation

1.22 (1.18, 1.25)

——

*
1.21(1.18, 1.26)

1.09 (1.06, 1.13)

1.19 (1.15, 1.23)
+

1.09 (1.06, 1.13)
117 (1.13, 1.21)

Risk Ratios (95% CI) for GDM

Model
1.00 (Reference) ¢ adjusted
e unadjusted
1.0 1.05 1.10 115 1.20 125



A Viable Path to Health Equity for Maternal
Populations

American
£\ e
. s

Connected for Life

Health T-quity 13l of Rights

The health equity bill of rights envisions a future without unjust health disparitics. 1t ensures
the more than 133 million Americans living with diabetes and prediabetes, along with the
millions morc who are at high risk for diabetes—no matter their race, income, zip code, age,
education, or gender—get equal access to the most basic of human rights: their health.

#8 “The right to a built
environment that does not
put you at a greater risk
for getting diabetes.”

1. The right to access insulin and other drugs affordably

. The right to healthy food

- The right to insurance that covers diabetes management and future cures

- The right not 1o face stigma or diserimination

- The right to avoid preventable amputations

- The riaht to participaie in clinical trials without fear

. The right to stop prediabetes from becoming disbetes

8. The right to 2 built environment that does not put vou af greater risk for getting diabetes
- The right to the latest medical advances

10. The right to have your voice heard

b 0 N &/ T S ST Y
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#HEALTHEQUITYNOW




Neighborhood Context and Diabetes Risk: Centering Health Equity

Conceptual Framework

Current Evidence

Neighborhood Socioeconomic Status (NSES)

Neighborhood deprivation (NSES) is linked to
higher diabetes incidence and complication,
though primarily in cross-sectional studies

Experimental and quasi-experimental studies
confirm higher type 2 diabetes incidence in low-
NSES neighborhoods

Built and Physical Environment

Structural Drivers

Longitudinal studies consistently link poor
neighborhood walkability and greenspace to
higher diabetes incidence, while findings on
healthy food access and availability are
mixed

Limited experimental and quasi-
experimental studies were conducted on
neighborhood physical environment and
diabetes risk and outcomes

Neighborhood Social Environment

Findings are mixed regarding social environment
(e.g., social cohesion, crime, violence, and safety)
and diabetes risk and outcomes

Limited research exists on experimental studies
assessing the impact of improving neighborhood
social conditions on diabetes risk

Historical Context

Slavery

Forced Removal
Colonialism
Genocide

J

Structural Racism

Housing discrimination
Environmental
injustice

Mass incarceration

.

.

Institutional Practices

Legal
Political
Cultural
Economic

Neighborhood Factors

Socioeconomic Environment
* Concentrated poverty
* Area-level deprivation

Physical/Built Environment

*  Food and recreational
SPBCG/fESDUICES

*+  Aesthetics quality

*  Environmental exposures

Social Environment

+  Safety/violence

*  Social cohesion/norms
+  Social disorder

Health Behaviors
* Diet
*  Physical activity

* Sleep

Prediabetes

4

Diabetes
Psychosocial Factors Onset/Control
+  Stress
*  Depression ‘ ‘
*  Social support

Diabetes

Complication
Health and Biological Factors ‘
*  Obesity »
*  Insulin resistance

Death

+ Systemic inflammation
* Accelerated aging

Life Course Exposure

Muhasin et al., Diabetes Care, 2023

Future Interventions & Research

Observational Studies

wnnuiuo) sajyaqeiqg

Address methodological challenges through
observational studies and longitudinal design

Incorporate life course and intergenerational
investigations

Consider social determinants of health in clinical
care

Leverage natural experiments

Consider neighborhood-level factors in diabetes
prevention interventions

Examine the effectiveness of place-based
strategies and interventions in improving diabetes

Centering Health Equity

Investigate historical and contemporary structural
drivers, including structural racism, of place-based
inequities

Promote equitable research practices
Provide funding and leadership for researchers

from communities most impacted by health
inequities



LIMITATIONS

Misclassification of the Outcome:
underreporting, diagnostic criteria

Selection bias from live-birth,
mothers contributing to more than
>1 pregnancy

Misclassification of Exposure:
residential address at delivery



Well-powered sample over a 7-year
period.

STRENGTHS

NDI is a validated measure used
widely in perinatal research.

Administrative data is cost-effective,
non-invasive, and practical.




CONCLUSION

Mothers living in the area with the greatest deprivation had
compared to mothers living in areas with the lowest levels
of deprivation (95% Cl: 1.18, 1.26).

NDI as an indicator of risk for GDM has the potential to be used to select
for pregnant individuals for interventions that target individual behaviors.

Strategies to mitigate neighborhood deprivation must address policy and
. systemic issues related to poverty and inequity -- food insecurity, poor
housing quality, unwalkable neighborhoods.




Next steps for AZPEARS Study (PI: Melissa Furlong, UA)

Race and Ethnicity

Ambient Pesticide Exposure
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