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Objective: To assess the association of drug overdose mortality with grandparents
serving as caregivers of children in Appalachia and non-Appalachia in the U.S.

Methods: This study used a cross-sectional design, with percent of grandparents
as caregivers and overdose mortality rates being of primary interest. County-
level data were combined, and descriptive, bivariate, and multivariable statistics
were applied. Multiple sociodemographic and geographic variables were included:
median age of the population, percent of the population that is uninsured, percent
of the population that is non-Hispanic white, teen birth rate, percent of high school
dropouts, and rurality.

Results: The percent of grandparents as caregivers increased as the overdose
mortality rate increased (p < 0.01). For every 1% increase in the overdose mortality
rate, the percent of grandparents as caregivers increased by 56% in Appalachian
counties compared to 24% in non-Appalachian counties. After adjusting for
sociodemographic characteristics, the interaction between overdose mortality
and Appalachian vs. non-Appalachian counties was no longer significant (p = 0.3).

Conclusions: Counties with higher overdose mortality rates had greater rates of
grandparents as caregivers, with Appalachian counties experiencing greater rates
of grandparents as caregivers than non-Appalachian counties. Sociodemographic
characteristics that are often more prevalent in Appalachia may be driving the
observed differences.

Policy implications: Policies and programs are needed to support grandparents
providing caregiving for children impacted by substance use disorders including
reform to federal child welfare financing to support children, parents, and
grandparent caregivers such as kinship navigation, substance use treatment and
prevention services, mental health services and in-home supports.

KEYWORDS

substance abuse and addiction, rural health, grandparent-grandchild contact, social
determinants of health, Appalachia

Introduction

According to the Appalachian Regional Commission (ARC), Appalachia is defined as
a region of the United States that consists of 423 counties and eight independent cities
(in Virginia) across 13 states from New York to Mississippi (1). Appalachia had ~25.7
million residents in 2019 (2). While the U.S. median age was 38.4 years old in 2019,
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the median age for Appalachia was 41.3 years old (3). In 2015-2019,
80.7% of the Appalachian population were White, 8.4% were not
covered by health insurance, 15.2% of all persons lived in poverty,
and 12.8% of the population aged 25 years old and older had less
than a high school diploma (3). Only 12% of the population in
rural Appalachia identifies as a member of racial or ethnic minority
groups, making it less diverse compared to the rest of rural America
(25%) (3). Rural Appalachia has reported lower levels of education,
employment, and income along with higher levels of poverty and
disability than rural areas in the rest of the U.S. (3). Further, rural
Appalachian residents experience greater health disparities and also
have more limited access to healthcare, mental health services, and
social services (4).

Substance use disorders (SUDs)—and opioid use disorder in
particular—have become increasingly prevalent and detrimental
over the past decade, including in Appalachia. According to the
2020 National Survey on Drug Use and Health, an estimated 40.3
million people ages 12 and older fit the definition for a SUD, with
18.4 million having an illicit drug use disorder and 6.5 million
having both an alcohol use disorder and an illicit drug use disorder
(5). At the start of 2022, the Centers for Disease Control and
Prevention (CDC) released the 2021 provisional drug overdose
death counts (5). The reported number of deaths due to drug
overdose during the 12-month period ending in June 2021 for the
whole country was 98,022 (6). This is over a 30% increase since the
12-month period ending in June 2019 and has worsened in part due
to the COVID-19 pandemic (6). The percent change in reported
drug overdose deaths in the 12-month period from June 2020 to
June 2021 represented an increase of 18.2% (6).

The consequences of SUD can be significant not only for the
person experiencing the disease, but also for their families and
communities. Research has shown that the rise in drug overdose
deaths and drug-related hospitalizations is positively associated
with the rise in foster care cases, even after accounting for county-
specific socioeconomic and demographic characteristics (7, 8). This
association can be observed across the nation. From 2016 to 2017,
39 states experienced an increase in the rate of foster care caseloads,
and all five states with the highest opioid overdose rates also
experienced these foster care increases (9). West Virginia, a state
within Appalachia, specifically had both the highest rate of opioid
overdose deaths and the highest foster care rate at 17.8 per 1,000
children in 2017 (9). Further, Appalachia in general has experienced
markedly elevated rates of both overdose deaths and foster care
entries since 2012 (7, 10).

If a child must be removed from his or her home, social workers
will first see if any biological family members could provide a
suitable home for the child. Known as kinship care, this approach
is intended to lessen the amount of disruption for the child, keep
familial ties in place, and allow the biological parents to know their
child is with someone they know and trust (11, 12). In 2018, there
was an estimated 2.7 million children in the U.S. living in a kinship
care situation, and the average age of the kin caregiver was 59 years
old (13). Grandparents often serve in the role of kin caregiver (14).

Higher rates of grandparents as the primary caregivers have
been observed in Appalachia compared to other parts of the nation
(15). This is paralleled by studies indicating that Appalachian states
have much higher opioid prescribing rates, high rates of illicit drug
use and prescription drug misuse, and higher rates of overdose
deaths (10, 16, 17). Young adults between the ages of 25 and 44,
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key parenting years, are a primary population experiencing SUD,
with 53% of opioid overdose deaths in the U.S. in 2020 likewise
occurring in this age group (18). In addition, data shows that the
most common reasons for kinship care situations include substance
use and incarceration, with up to 19% of relative placements due
to a mother’s substance use, 15% due to a father’s incarceration,
and 7% due to a mother’s incarceration (13). Thus, the rate of
grandparents as caregivers could be directly impacted directly by
rates of parental substance use and overdose by parents (19).
Given evidence suggesting rates of both grandparents as primary
caregivers and overdose mortality are elevated in Appalachia,
the association between these outcomes could be even stronger
in this region compared to others; however, this relationship
is understudied.

Multiple factors associated with grandparents serving as
primary caregivers of children could contribute to challenges for
both grandparents and the children in their care (15). Grandparents
caring for grandchildren report more limitations of daily activities,
increased depression, lower levels of marital satisfaction, and
poorer health (20). In addition, research suggests kinship caregivers
in general tend to be older and unemployed (21). Kinship caregivers
were found to be four times more likely to have dropped out of high
school when compared to non-kinship caregivers and three times
more likely to make an annual household income of <$20,000 (21).
Approximately 20% of children being raised by their parents were
living in poverty in 2012, compared to 25% of children raised by
their grandparents (22). Further, teenagers who live with kinship
caregivers had almost seven times the risk of pregnancy and two
times the risk of substance use than those in foster care (21).

The purpose of this study was to assess the association of drug
overdose mortality, as a proxy for SUD, with grandparents serving
as primary caregivers of children, and focusing on comparing
Appalachian and non-Appalachian regions. We hypothesized that
counties with higher overdose mortality rates would have higher
rates of grandparents serving as primary caregivers. Compared
to non-Appalachian counties, we hypothesized that the rate of
grandparents serving as caregivers would be higher and that the
relationship between grandparents serving as caregivers and drug
overdose mortality would be stronger in Appalachian counties.
The findings could inform policies and programs to support
grandparents serving as caregivers of children and mitigate the
potential impacts of parental SUD on children in kinship care.

Methods
Study sample and design

National in scope, this study used a cross-sectional design
to identify associations between SUD and grandparents serving
as primary caregivers of children. Data encompassed all U.S.
counties and identified differences between Appalachian and
non-Appalachian counties in relationships between SUD and
grandparents as caregivers. Multiple sources of county-level data
were combined to create a national-level dataset. Sources included
the United States Department of Agriculture (USDA), ARC,
U.S. Census (including American Community Survey or ACS),
National Center for Health Statistics (NCHS), and County Health
Rankings (23-28).
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Data sources and measures

Primary variables of interest included the percent of
grandparents as caregivers (dependent) and overdose mortality
rates (independent). County-level data on the percent of
grandparents serving as primary caregivers of children under
18 years were from 2015 to 2019 ACS 5-year estimates, a
demographics survey program implemented annually across all 50
states by the U.S. Census Bureau (28). The NCHS drug poisoning
mortality dataset includes an estimated range of drug poisoning
deaths per 100,000 at the county-level (26). Estimates are based on
data from the National Vital Statistics System multiple cause-of-
death mortality files. This dataset was selected to calculate overdose
mortality rates as it was the most complete dataset available with
most recent available data from 2015. Other available sources had
many missing or unreliable data for counties. As the NCHS drug
poisoning dataset is an estimated range rather than a singular
number, the midpoint of each range was chosen as the overdose
mortality rate for each county. Given the interest in comparing
between Appalachia and non-Appalachia, classification of counties
as Appalachian vs. non-Appalachian was based on guidelines from
ARC (24). For purposes of this study, the term counties is used to
refer to both counties and independent cities.

Multiple sociodemographic and geographic variables were
included as covariates, including median age of the population,
percent of the population that is uninsured, percent of the
population that is non-Hispanic white, teen birth rate, percent
of high school dropouts, and rurality. The U.S. Census provides
accurate economic, demographic, and population data on a county-
level. Population data from 2018, including the median age of
the population and percent of the population that is uninsured,
were pulled from this source (25, 29). Data on high school
dropout percentages were pulled from 2015 to 2019 ACS 5-year
estimates based on population and currently enrolled estimates
of individuals aged 15 to 17 years, while data on the percent of
the population that is non-Hispanic white were pulled from 2018
County Health Rankings (27, 28). The teen birth rate was pulled

10.3389/fpubh.2023.1035564

from 2018 NCHS data (30). Lastly, the USDA Economic Research
Service has established Rural-Urban Continuum Codes (RUCC) for
counties using whole numbers 1 through 9 based on population
size of metropolitan area (metropolitan counties) or degree
of urbanization and adjacency to metro area (nonmetropolitan
counties) (23). These RUCC codes were used to classify counties
as rural (RUCC 4-9) or non-rural (1-3) for purposes of this study
(23). Data ranged from 2015-2019 except of RUCC, which is
the most recently available, to explore trends before the COVID-
19 pandemic.

Statistical analysis

All analyses for this study were conducted using SAS 9.4 for
Windows. Descriptive statistics such as mean [SD], frequencies,
and percentages were reported for all variables of interest from the
combined dataset. Key characteristics of counties were examined
by Appalachian status via Chi-squared tests (rural vs. non-rural) or
two-sample ¢-tests (e.g., high school dropout rate, teen birthrate), as
appropriate. The three primary hypotheses examined associations
between grandparents as caregivers, overdose mortality, and
Appalachian vs. non-Appalachian status. Hypothesis 1: counties
with higher rates of overdose mortality will have higher rates
of grandparents serving as primary caregivers of children under
the age of 18. Hypothesis 2: the rate of grandparents serving
as primary caregivers of children under the age of 18 will
be higher in Appalachian counties than in non-Appalachian
counties. Hypothesis 3: the relationship between grandparents
serving as primary caregivers of children under the age of 18
and overdose mortality will be stronger in Appalachian counties
than in non-Appalachian counties. Hypotheses 1 and 2 were
examined individually using bivariate linear regression models
with grandparents as caregivers as the dependent variable and
overdose mortality (Model 1) or Appalachian status (Model 2)
as the independent variable in each model. For Hypothesis 3,

TABLE 1 Sociodemographic characteristics of U.S. counties, overall and by Appalachian status.

All Appalachian Non-Appalachian
(N =3,142) (N =431) (N=2,711)
N N N %
Non-rural® 1,166 37.11 156 36.19 1,010 37.26 0.7
Rural* 1,976 62.89 275 63.81 1,701 62.74
Mean SD Mean SD Mean SD p-value
Teen birth rate per 1,000 23.72 11.95 27.57 10.44 23.11 12.07 < 0.01
Percent high school dropout 4.05 4.76 421 4.59 4.03 479 0.5
Percent non-Hispanic white 76.58 20.09 87.61 12.56 74.83 20.50 < 0.01
Percent uninsured 11.50 5.04 10.79 4.06 11.61 5.17 <0.01
Median age (in years) 4143 5.42 42.76 4.20 41.22 5.56 < 0.01
Overdose mortality rate per 100,000 15.44 6.74 20.41 6.84 14.65 6.38 < 0.01
Percent of grandparents as caregivers 46.56 17.69 51.27 14.31 45.80 18.06 < 0.01
*RUCC code 1-3 = non-rural; 4-9 = rural.
Frontiersin Public Health 03 frontiersin.org
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a multivariable linear regression model was used that included
main effects for both overdose mortality and Appalachian status
as well as the interaction between them to see if the relationship
between overdose mortality and grandparents as caregivers (Model
3) differed by Appalachian status. Finally, a full multivariable
model with all key characteristics as well as the interaction between
overdose mortality and Appalachian status was examined in a
backwards stepwise fashion to include only significant factors
remaining in the final model to interpret these relationships while
adjusting for important sociodemographic factors (Model 4).

Results

County characteristics

Table 1 presents the sociodemographic characteristics of the
3,142 counties (and independent cities) included in this study.
A total of 431 counties (13.7%) were classified as Appalachian,
and over 62% were designated rural based on RUCC designation
(1). There were no significant differences between Appalachian
and non-Appalachian counties in the proportion of rural counties
(64 vs. 63%; p = 0.7) or mean[SD] high school drop-out percent
(5%[4%] vs. 5%[4%]; p = 0.5). Compared to non-Appalachian
counties, Appalachian counties had a higher mean[SD] teen
birth rate per 1000 (27.57[10.44] vs. 23.11[12.07]; p < 0.01),
median age (42.76[4.20] vs. 41.22[5.56]; p < 0.01), and percent
of the population that is non-Hispanic white (87.61[12.56] vs.
74.83[20.50]; p < 0.01). Non-Appalachian counties had a higher
percent of uninsured residents compared to Appalachian counties
(11.61[5.17] vs. 10.79[4.06]; p < 0.01). Further, Appalachian
counties, relative to non-Appalachian counties, had a higher
overdose mortality rate per 100,000 (20.41[6.84] vs. 14.65[6.38]; p
< 0.01) and a higher percent of grandparents serving as primary
caregivers of children (51.27[14.31] vs. 45.80[18.06]; p < 0.01).

Association between grandparents as
caregivers and overdose mortality

Table 2 presents the results of the bivariate linear regression
model (Model 1) examining the relationship between grandparents
as primary caregivers of children with overdose mortality. The
percent of grandparents as caregivers increased as the overdose
mortality rate increased (p < 0.01). For every 1% increase in the
overdose mortality rate, the percent of grandparents as caregivers
increased by 35%. Similarly, Table 2 presents the results of the
other regression models (Models 2-4). Model 3 examines the
relationship of overdose mortality, Appalachian status, and the
interaction between these variables on grandparents as caregivers.
There was a statistically significant interaction between overdose
mortality rate and Appalachian vs. non-Appalachian counties
(p = 0.01), indicating that the relationship between overdose
mortality rate and the rate of grandparents as caregivers is
different for Appalachian counties and non-Appalachian counties.
In Appalachian counties, for every 1% increase in the overdose
mortality rate, the percent of grandparents as caregivers increased
by 56% compared to non-Appalachian counties, where every
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TABLE 2 Results of bivariate and multivariable linear regression models
examining county-level associations with grandparents as primary
caregivers of children.

B SE p-value Model

Overdose mortality rate per 100,000 0.35 | 0.05 <0.01 1
Appalachian vs. non-Appalachian 547 | 091 <0.01 2
Overdose mortality rate per 100,000 (A) | 0.24 | 0.05 <0.01 3
Appalachian vs. non-Appalachian (B) —2.57 | 2.79 0.4

A*B interaction 033 | 013 0.01

Overdose mortality rate per 100,000 (A) | 0.09 | 0.05 0.1 4
Appalachian vs. non-Appalachian (B) —0.89 | 2.62 0.7

A*B interaction 0.11 | 0.13 0.4

Percent uninsured 0.16 | 0.07 0.02

Percent non-Hispanic white 0.13 | 0.02 <0.01

Median age (in years) 0.08 | 0.06 0.2

Rural vs. non-rural* 547 | 0.69 <0.01

Percent high school dropout —0.06 | 0.06 0.3

Teen birth rate per 1,000 0.42 | 0.03 <0.01

*RUCC code 1-3 = non-rural; 4-9 = rural.

B, Beta estimate from linear regression model.

SE, Standard error from linear regression model.

Dependent outcome for all models = Percent of grandparents as caregivers.

1% increase in the overdose mortality rate, the percent of
grandparents as caregivers increased only by 24%. Model 4 presents
a fuller model that adjusts for county-level sociodemographic
characteristics including percent of population uninsured, percent
of non-Hispanic white population, median age, rural vs. non-
rural, percentage of high school dropout, and teen birth rate.
After adjusting for those characteristics, the interaction between
overdose mortality and Appalachian vs. non-Appalachian counties
was no longer significant (p = 0.4). Characteristics more strongly
associated with the rate of grandparents as caregivers included the
percent of non-Hispanic white (p < 0.01), rurality (p < 0.01),
percent uninsured (p = 0.02), and teen birth rate (p < 0.01).

Discussion

This study explored the association between drug overdose
mortality, as a proxy for SUD, and grandparents serving as primary
caregivers of children in Appalachian and non-Appalachian
regions. It adds to the existing body of literature documenting
the multi-generational impacts associated with SUD, particularly
in Appalachia. Overall, counties with higher overdose mortality
rates had greater rates of grandparents as primary caregivers. This
association parallels trends that have been observed nationally
in relation to overdose hospitalizations and mortality as well as
increases in foster care placements (7). Although some children
are cared for by their grandparents through the formal foster
care system, the majority of grandparents are serving as caregivers
outside the system (31). Those that are functioning outside of the
system may have less access to support services such as caregiver
subsidies, parent training, peer support, and respite care (21).
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Consistent with our hypothesis, rates of grandparents as
primary caregivers were greater in Appalachian compared to non-
Appalachian counties. In a multivariable model including the
interaction between overdose morality and Appalachian status, we
found that the rates of grandparents as caregivers were greater
in Appalachian counties than in non-Appalachian counties. This
is consistent with a previous study looking at the intersection
of poverty, geography and grandparents as caregivers (15).
Grandparents residing in Appalachian counties more negatively
impacted by overdose mortality are more likely to be primary
caregivers than grandparents residing in non-Appalachian counties
with high overdose mortality. This discrepancy could speak to a
few different important factors. There might be a lack of other
family members to support children, including spouses, leading
to grandparents formally or informally filling this role. For those
acting as caregivers through the formal foster care systems, kinship
fostering is preferred to non-kinship. Though this provides less
disruption to the child, data show that family members often have
less resources than non-kin (21). There also could be cultural
differences, where strong familial ties that commonly characterize
Appalachia and rural areas (32) have an impact on grandparents,
leading more to answer the call to support their grandchildren in
times of need.

When including multiple variables that are associated with
greater overdose mortality and grandparents as caregivers,
Appalachian county was no longer a significant predictor of
grandparents as caregivers (7, 21, 22). This change is not that
surprising considering the factors of uninsured, non-Hispanic
white population, rurality, higher percentage of high school
dropout, and higher teen birth rate are all also strongly associated
with Appalachia (3). In other words, these factors are often more
prevalent in many communities in Appalachia and are likely
driving the differences observed between Appalachian and non-
Appalachian counties.

The COVID-19 pandemic has been attributed to higher rates of
overdose deaths, with the highest rates recorded nationally in 2021.
This increase can be expected to continue to strain the formal and
informal foster care system. Based on our study, there will likely be
even greater numbers of grandparents caring for grandchildren in
the coming years as a consequence of overdose deaths in individuals
during the COVID-19 pandemic (33). Data demonstrate the
importance of familial caregiving, but policies and programs will
be needed to better support families, grandparents in particular, to
best care for children impacted by SUD. The need for such supports
could be particularly acute among grandparents providing care
outside of the foster care system through education and training,
support groups, case management, and financial and transportation
support (32). Generations United, whose mission is to improve the
lives of children, youth, and older people through intergenerational
collaboration, public policies, and programs for the enduring
benefit of all (34), has suggested a reform to federal child welfare
financing to support children, parents, and grandparent caregivers
such as kinship navigation, substance use treatment and prevention
services, mental health services and in-home supports (35). Kinship
navigation programs provide opportunities for grandparents to
access information about the services that are available for them,
and these types of programs could be especially beneficial for rural
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and Appalachian communities where resources and services may
be limited (21, 31). Parenting interventions targeting grandparents,
both in the system and outside of it, can improve caregivers’
parenting competency, reduce parental stress, and advance child
wellbeing (36).

Limitations

This study has several limitations that should be considered.
The cross-sectional design limits the ability to draw causal
inferences about the association between grandparents serving
as caregivers of children and drug overdose mortality, including
the direction of the association. This study used drug overdose
mortality as a proxy for SUD given challenges with accessing
reliable, publicly available data on substance use at the county-
level. Similarly, this study relied on self-reported data from
ACS on grandparents serving as caregivers, whether within
or outside of the formal foster care system. Future research
should integrate data from the foster care system to better
understand the system-specific impacts of SUD. In addition,
multiple publicly available data sources were combined for this
study. The time points across sources do not always align;
however, when available, 5-year estimates were used to be
more reflective of trends during the overall time frame of
the study.

Public health implications

This study found that counties with higher rates of overdose
mortality had greater numbers of grandparents serving as primary
caregivers of children and that there were higher rates of
grandparents as caregivers in Appalachian counties compared to
non-Appalachian. Programs and policies are needed to support
grandparents as they provide crucial caregiving for children
impacted by parental SUD.

Data availability statement

Publicly available datasets were analyzed in this study. This data
can be found here: https://www.census.gov/programs-surveys/acs;
https://www.countyhealthrankings.org/explore-health-rankings/ra
nkings-data-documentation; https://data.cdc.gov/NCHS/NCHS-D
rug-Poisoning-Mortality-by-County-United-Sta/pbkm-d27e; http
s://www.census.gov/data.html.

Author contributions

KB lead author, developed the concept, and contributed to the
writing and editing. SM lead the writing of the manuscript and
supported the analysis. AM wrote the introduction and edited the
draft. MF performed analysis, wrote methods and results sections,
and reviewed the manuscript. AW lead the analysis, wrote methods
and results sections, and edited the draft. MM senior researcher,

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1035564
https://www.census.gov/programs-surveys/acs
https://www.countyhealthrankings.org/explore-health-rankings/rankings-data-documentation
https://data.cdc.gov/NCHS/NCHS-Drug-Poisoning-Mortality-by-County-United-Sta/pbkm-d27e
https://www.census.gov/data.html
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Beatty et al.

reviewed the manuscript, and edited. All authors contributed to the
article and approved the submitted version.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

References

1. Appalachian Regional Commission. Appalachian Counties Served by ARC.
Available online at:  https://www.arc.gov/appalachian- counties- served- by-arc/
(accessed March 24, 2022).

2. Appalachian Regional Commission. Rural Appalachia Compared to the Rest of
Rural America. Available online at: https://www.arc.gov/rural-appalachia/ (accessed
March 24, 2022).

3. Pollard K, Jacobsen LA. The Appalachian Region: A Data Overview from the
2015-2019 American Community Survey. Chartbook. Washington, DC: Appalachian
Regional Commission (2021).

4. Bunting AM, Oser CB, Staton M, Eddens KS, Knudsen H. Clinician identified
barriers to treatment for individuals in Appalachia with opioid use disorder following
release from prison: a social ecological approach. Addict Sci Clin Pract. (2018)
13:23. doi: 10.1186/s13722-018-0124-2

5. Substance Abuse and Mental Health Services Administration (SAMSA). 2020
National Survey of Drug Use and Health (NSDUH) Releases. (2021). Available online
at: https://www.samhsa.gov/data/release/2020- national-survey- drug- use-and- health-
nsduh-releases (accessed March 24, 2022).

6. Ahmad FB, Rossen LM, Sutton P. Provisional Drug Overdose Death Counts.
Distributed by the National Center for Health Statistics. Available online at: https://w
ww.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm#dashboard (accessed August 12,

2021).

7. Office of the Assistant Secretary for Planning and Evaluation and the U.S.
Department of Health and Human Services. The Relationship between Substance Use
Indicators and Child Welfare Caseloads. By Robin Ghertner, Melinda Baldwin, Gilbert
Crouse, Laura Radel, and Annette Waters. Available online at: https://aspe.hhs.gov/site
s/default/files/private/pdf/258831/SubstanceUseCW Caseloads.pdf (accessed March 9,
2018).

8. Bullinger LR, Wing C. How  many  children live  with
adults with  opioid wuse disorder? Child Youth Serv Rev. (2019)
104:104381. doi: 10.1016/j.childyouth.2019.06.016

9. Williams SC, Sepulveda K. In 2017, The Rate of Children in Foster Care Rose
in 39 States. Child Trends. (2017). Available online at: https://www.childtrends.org/
blog/2017-the-number-of-children-in-foster-care-rose-in-39-states#:~:text=The%20n
umber%200{%20children%20and,fiscal%20year%20(FY)%202017 (accessed January 3,
2019)

10. Schalkoff CA, Lancaster KE, Gaynes BN, Wang V, Pence BW, Miller WC, et al.
The opioid and related drug epidemics in rural Appalachia: A systematic review of
populations affected, risk factors, and infectious diseases. Subst Abuse. 41, 35-69.

11. Dubowitz H, Feigelman S, Zuravin S, A. Profile of kinship care. Child Welfare.
(1993) 72:153-69.

12. McFadden EJ. Kinship care in the United States. Adopt Foster. (1998) 22:7-
15. doi: 10.1177/030857599802200303

13. Ogletree S. GAO Looks At Kinship Care and Federal Supports Across Country.
CWLA. Available online at: https://www.cwla.org/gao-looks-at-kinship-care-and-
federal-supports-across-country/ (accessed March 24, 2022).

14. Jendrek MP. Grandparents who parent their grandchildren: circumstances and
decisions. Gerontologist. (1994) 34:206-16. doi: 10.1093/geront/34.2.206

15. Phillips DL, Alexander-Eitzman B. Intersections of poverty, geography,
and custodial grandparent caregiving in Appalachia. Gd Contemp ] Res Pract
Policy. (2016) 3:36-60. Available at: https://scholarworks.wmich.edu/grandfamilies/
vol3/iss1/3

16. McDonald DC, Carlson K, Izrael D. Geographic variation in opioid prescribing
in the US. ] Pain. (2012) 13:988-96. doi: 10.1016/j.jpain.2012.07.007

17. Meit M, Heffernan M, Tanenbaum E. Investigating the impact of the diseases of
despair in Appalachia. ] Appalach Heal. (2019) 1:7-18. doi: 10.13023/jah.0102.02

18. KFF’s State Health Facts. Opioid Overdose Deaths by Age Group. (2021).
Available online at: https://www.kff.org/other/state-indicator/opioid- overdose-
deaths-by-age-group/?dataView=1&currentTimeframe=0&sortModel=%7B%22colld
%22:%22Location%22, %22s0rt%22:%22asc%22%7D (accessed January 5, 2023).

N022:

Frontiersin Public Health

10.3389/fpubh.2023.1035564

Publisher’s note

All claims expressed in this article are solely those
of the authors and do not necessarily represent those of
their those of the publisher,
the editors and the reviewers. Any product that may be

affiliated organizations, or

evaluated in this article, or claim that may be made by
its manufacturer, is not guaranteed or endorsed by the
publisher.

19. Davis MT, Warfield ME, Boguslaw J, Roundtree-Swain D, Kellogg G. Parenting
a 6-year old is not what i planned in retirement: trauma and stress among
grandparents due to the opioid crisis. J Gerontol Soc Work. (2020) 63:295-
315. doi: 10.1080/01634372.2020.1752872

20. Cuddeback GS. Kinship family foster care: a methodological
and substantive synthesis of research. Child Youth Serv Rev. (2004)
26:623-39. doi: 10.1016/j.childyouth.2004.01.014

21. Sakai C, Lin H, Flores G. Health outcomes and family services in kinship care:
Analysis of a national sample of children in the child welfare system. Arch Pediatr
Adolesc Med. (2011) 165:159-65. doi: 10.1001/archpediatrics.2010.277

22. Ge W, Adesman A. Grandparents raising grandchildren: A primer for
pediatricians. Curr Opin Pediatr. (2017) 29:379-84.

23. United Stated Department of Agriculture. Rural-Urban Continuum Codes.
Available online at: http://www.ers.usda.gov/data- products/rural-urban- continuum-
codes.aspx (accessed January 6, 2023).

24. Appalachian Regional Commission. About the Appalachian Region. Available
online at: https://www.arc.gov/about-the-appalachian-region/ (accessed January 6,
2023).

25. United States Census Bureau. 2020 Census Data. (2021). Available online
at: https://www.census.gov/data.html (accessed January 12, 2023).

26. National Center for Health Statistics. NCHS - Drug Poisoning Mortality by
County: United States. (2022). Available online at: https://data.cdc.gov/NCHS/NCHS-
Drug-Poisoning- Mortality-by- County- United- Sta/pbkm-d27e (accessed November
17,2022).

27. County Health Rankings & Roadmaps. Rankings Data & Documentation. (2020).
Available online at: https://www.countyhealthrankings.org/explore-health-rankings/
rankings-data-documentation (accessed June 28, 2022).

28. United States Census Bureau. American Community Survey Data. (2022).
Available online at: https://www.census.gov/programs-surveys/acs/data.html (accessed
January 7, 2023).

29. US Census Bureau. 2008 - 2020 SAHIE using the American Community Survey
(ACS). (2020). Available online at: https://www.census.gov/data/datasets/time-series/
demo/sahie/estimates-acs.html (accessed May 5, 2022).

30. Khan D, Hamilton B, Rossen L, He Y, Wei R, Dienes E. Teen Birth Rates for
Age Group 15-19 in the United States by County. National Center for Health Statistics
(2022). Available online at https://www.cdc.gov/nchs/data-visualization/county-teen-
births/index.htm (accessed February 6, 2023).

31. United States Government Accountability Office. Child Welfare and Aging
Programs: HHS Could Enhance Support for Grandparents and Other Relative
Caregivers. (2020). Available online at: https://www.gao.gov/products/gao-20-434
(accessed November 15, 2023).

32. Kaye LW, Crittenden ], Adle M. Developing Rural Relatives as Parents
Programming: Promising Practice a Collection of Practice Wisdom from Across Rural
America. Maine Center on Aging Education and Training (2010). p. 3. Available online
at: https://digitalcommons.library.umaine.edu/moca_education/3

33. Baumgartner JC, Radley DC. The Spike in Drug Overdose Deaths During the
COVID-19 Pandemic and Policy Options to Move Forward. To the Point (blog) (2021).
Available online at: https://www.commonwealthfund.org/blog/2021/spike-drug-
overdose-deaths- during- covid- 19- pandemic-and- policy- options- move- forward
(accessed June 30, 2022).

34. Generations United. Who We Are. (2022). Available online at: https://www.gu.
org/who-we-are/ (accessed June 28, 2022).

35. Beltran A. Grandparents Raising the Children of the Opioid Epidemic. (2017).
Available online at: https://www.americanbar.org/groups/public_interest/child_law/re
sources/child_law_practiceonline/child_law_practice/vol-36/july-aug-2017/grandpare
nts-raising-the-children-of-the-opioid-epidemic/ (accessed June 2, 2022).

36. Wu Q, Zhu Y, Ogbonnaya I, Zhang S, Wu S. Parenting intervention outcomes
for kinship caregivers and child: a systematic review. Child Abus Negl. (2020)
106. doi: 10.1016/j.chiabu.2020.104524

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1035564
https://www.arc.gov/appalachian-counties-served-by-arc/
https://www.arc.gov/rural-appalachia/
https://doi.org/10.1186/s13722-018-0124-2
https://www.samhsa.gov/data/release/2020-national-survey-drug-use-and-health-nsduh-releases
https://www.samhsa.gov/data/release/2020-national-survey-drug-use-and-health-nsduh-releases
https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm#dashboard
https://aspe.hhs.gov/sites/default/files/private/pdf/258831/SubstanceUseCWCaseloads.pdf
https://doi.org/10.1016/j.childyouth.2019.06.016
https://www.childtrends.org/blog/2017-the-number-of-children-in-foster-care-rose-in-39-states#:~:text=The%20number%20of%20children%20and,fiscal%20year%20(FY)%202017
https://doi.org/10.1177/030857599802200303
https://www.cwla.org/gao-looks-at-kinship-care-and-federal-supports-across-country/
https://www.cwla.org/gao-looks-at-kinship-care-and-federal-supports-across-country/
https://doi.org/10.1093/geront/34.2.206
https://scholarworks.wmich.edu/grandfamilies/vol3/iss1/3
https://scholarworks.wmich.edu/grandfamilies/vol3/iss1/3
https://doi.org/10.1016/j.jpain.2012.07.007
https://doi.org/10.13023/jah.0102.02
https://www.kff.org/other/state-indicator/opioid-overdose-deaths-by-age-group/?dataView=1&currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/other/state-indicator/opioid-overdose-deaths-by-age-group/?dataView=1&currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/other/state-indicator/opioid-overdose-deaths-by-age-group/?dataView=1&currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://doi.org/10.1080/01634372.2020.1752872
https://doi.org/10.1016/j.childyouth.2004.01.014
https://doi.org/10.1001/archpediatrics.2010.277
http://www.ers.usda.gov/data-products/rural-urban-continuum-codes.aspx
http://www.ers.usda.gov/data-products/rural-urban-continuum-codes.aspx
https://www.arc.gov/about-the-appalachian-region/
https://www.census.gov/data.html
https://data.cdc.gov/NCHS/NCHS-Drug-Poisoning-Mortality-by-County-United-Sta/pbkm-d27e
https://data.cdc.gov/NCHS/NCHS-Drug-Poisoning-Mortality-by-County-United-Sta/pbkm-d27e
https://www.countyhealthrankings.org/explore-health-rankings/rankings-data-documentation
https://www.countyhealthrankings.org/explore-health-rankings/rankings-data-documentation
https://www.census.gov/programs-surveys/acs/data.html
https://www.census.gov/data/datasets/time-series/demo/sahie/estimates-acs.html
https://www.census.gov/data/datasets/time-series/demo/sahie/estimates-acs.html
https://www.cdc.gov/nchs/data-visualization/county-teen-births/index.htm
https://www.cdc.gov/nchs/data-visualization/county-teen-births/index.htm
https://www.gao.gov/products/gao-20-434
https://digitalcommons.library.umaine.edu/moca_education/3
https://www.commonwealthfund.org/blog/2021/spike-drug-overdose-deaths-during-covid-19-pandemic-and-policy-options-move-forward
https://www.commonwealthfund.org/blog/2021/spike-drug-overdose-deaths-during-covid-19-pandemic-and-policy-options-move-forward
https://www.gu.org/who-we-are/
https://www.gu.org/who-we-are/
https://www.americanbar.org/groups/public_interest/child_law/resources/child_law_practiceonline/child_law_practice/vol-36/july-aug-2017/grandparents-raising-the-children-of-the-opioid-epidemic/
https://doi.org/10.1016/j.chiabu.2020.104524
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	The association between grandparents as caregivers and overdose mortality in Appalachia and non-Appalachia counties
	Introduction
	Methods
	Study sample and design
	Data sources and measures
	Statistical analysis

	Results
	County characteristics
	Association between grandparents as caregivers and overdose mortality

	Discussion
	Limitations
	Public health implications

	Data availability statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


