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Background: One of the most devastating impacts of the U.S. opioid crisis is the challenge it
creates for dependent parents to care for their children, potentially leading to the child being
removed from their home. However, existing studies of the link between child removals and
opioid prescriptions have either focused on a single state or estimated a national average.
Objective: To estimate state-level associations between child removals and opioid prescriptions.
Participants and setting: U.S. counties from 2010 to 2015.
Methods: We performed longitudinal regression analysis in which the rates for all removals
and removals associated with parental drug abuse were employed as dependent variables. In
addition to the opioid prescription rate, additional explanatory variables included child removal
risk factors, county ﬁxed eﬀects, year ﬁxed eﬀects, and state-speciﬁc time trends. Interaction
variables were used to estimate state-speciﬁc relationships.
Results: We found substantial variation in the association between child removals and opioid
prescriptions. Twenty-three states had a positive association, ﬁfteen had a negative association,
and twelve did not have a statistically signiﬁcant association. A one-standard deviation increase
in the prescription rate was associated with a 37% (p < .001) increase in the removal rate for
parental drug abuse in Illinois, while in New Hampshire it was associated with a 28% (p < .001)
decrease.
Conclusions: The substantial variation in state-level relationships between child removals and
opioid prescriptions may reﬂect diﬀerences in the extent to which states have experienced the
opioid crisis and indicate the need for interventions that account for those diﬀerences.

1. Introduction
The opioid epidemic is one of the most urgent problems facing the United States. While the value represents a slight decline over
previous years, there was an annual average of approximately 70 prescriptions per 100 people during the 2012–2015 period
(Schuckit, 2016). The prevalence of heroin use has increased nearly ﬁve-fold since the early 2000s (Martins et al., 2017). The U.S.
Drug Enforcement Administration issued a national alert declaring that fentanyl and fentanyl analogues are a threat to public health
(U.S. Drug Enforcement Administration, 2015). An estimated two million individuals suﬀer from opioid use disorder (Schuchat,
Houry, & Guy, 2017). The national eﬀects of the crisis are stark. Roughly 33,000 deaths were attributed to opioids in 2015 (Rudd,
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Seth, David, & Scholl, 2016). Opioids are believed to be largely responsible for the 0.28 decrease in years of life expectancy due to
drug-poisoning deaths between 2000 and 2015 (Dowell et al., 2017). The economic costs of opioid abuse were estimated at $80b in
2015 (Florence, Luo, Xu, & Zhou, 2016).
These national estimates mask signiﬁcant variation in the epidemic across the country. Some states have experienced large eﬀects
over a number of years, while the crisis is more limited elsewhere. Grouped in county-level quartiles, the 2015 prescribed morphine
milligram equivalents (MMEs) per capita in the lowest quartile was 203 while in the highest it was 1319 (Guy et al., 2017). There are
also substantial diﬀerences in trends. Over the 2010–2015 period, the average prescribed MMEs increased in 50% of counties, fell in
28%, and was stable in 22% (Guy et al., 2017). The prevalence of heroin use in the Midwest increased by a factor of seven from 2002
to 2013, whereas the rate of increase in the Northeast was over 40% less (Martins et al., 2017). While the use of fentanyl and fentanyl
analogues is diﬃcult to measure, an analysis of 27 states found that the number of fentanyl submissions (deﬁned as the number of
drug products obtained by law enforcement that tested positive for fentanyl) between 2013 and 2014 was relatively unchanged in
half of the states analyzed while in others it increased by 900 or more (Gladden, 2016). There are also important regulatory differences across states. Some states mandate the use of prescription drug monitoring programs (PDMPs) by prescribers and/or providers. Legal requirements of pain clinics also vary across states.
Correspondingly, the eﬀects of the opioid epidemic range considerably across the country. The proportion of national opioidrelated inpatient discharges from 1997 to 2014 has increased in the South and West but fell in the Northeast and Midwest (Tedesco
et al., 2017). While the national 2015 age-adjusted death rate per 100,000 residents for synthetic opioids other than methadone was
3.8, the state-level rates ranged from 0.8 in Minnesota and Washington to over 7 in Rhode Island and West Virginia and over 12 in
New Hampshire (Rudd et al., 2016). These diﬀerences may be even larger when the rates are corrected for under-counting due to
limited information reported on death certiﬁcates (Ruhm, 2017). The indirect eﬀects of opioid dependence also exhibit substantial
interstate variation. For instance, the rate of neonatal abstinence syndrome per 1000 live births was less than one in Hawaii and
South Dakota and approximately 33 in West Virginia and Vermont (Ko, 2016).
Another important indirect eﬀect of opioid dependence is the impact on children of aﬀected parents, which in the extreme can
result in the child being removed from the home. An analysis of recent child welfare cases in San Francisco found that in those cases
that involved parental substance abuse and mental illness, over half cited one of the following determinations: failure to meet a
child’s immediate needs, presence of a drug-exposed infant, and caretaking impairment, and emotional stability/developmental
status/cognitive deﬁciency (Roscoe, Lery, & Chambers, 2018). While precise estimates are not available due to the voluntary nature
of states reporting the proportion of cases, published estimates of the national proportion of child welfare cases that involve parental
substance abuse range from roughly 10% to 30% (Seay, 2015). Of those children with conﬁrmed maltreatment allegations against
their parents involving substance abuse, socioeconomic challenges faced by their parents are associated with a higher removal risk
(Canﬁeld, Radcliﬀe, Marlow, Boreham, & Gilchrist, 2017). Beyond the initial trauma of being removed their homes, children in foster
care typically experience worse physical health, mental health, legal, and economic outcomes (Doyle, 2007; Turney & Wildeman,
2016; Zlotnick, Tam, & Soman, 2012). These negative eﬀects can persist into adulthood (Lindquist & Santavirta, 2014).
There is a paucity of population-level research on the relationship between opioid dependency and child protective services
contact in the U.S. Further, despite the variation in the opioid epidemic across the country, the exisiting studies have either investigated only a single state or estimated a national average. A regression analysis of 2006 births in California (Prindle, Hammond, &
Putnam-Hornstein, 2018) found that, after controlling for maternal and infant characteristics, the probability of entering foster care
was 28% greater for children with an exposure diagnosis of opioids. Ghertner, Waters, Radel, and Crouse (2018) employed countylevel data and found a positive association between foster care entries and opioid utilization measures at the national level, while
Quast, Storch, and Yampolskaya (2018) employed similar data for Florida and also observed a positive association.
Given the ﬁndings of previous studies and anecdotal reports of a linkage, this study explores the association between child
removals and opioid use. We test the hypothesis that there is a relationship between child removal and opioid prescription rates, both
for all removals and speciﬁcally for parental drug abuse. We estimate state-level relationships to account for the local environment
and to potentially provide more nuanced information to policy makers. Our county-level analysis controls for factors previously
shown to be associated with removal risk and is based on within-county variation in prescription and removal rates. The estimation
also accounts for national and state trends in foster removals.
2. Methods
2.1. Data
The sample was based on county-years and included all U.S. counties during the 2010–2015 period. However, due to conﬁdentiality concerns, the identities of counties with fewer than 1000 foster care records over the period were masked. (A record must
be submitted for any child in foster care for 24 h or more. If a child is in foster care multiple times during the six-month reporting
period, only the latest episode is reported as a record.) However, while the names of these counties were not reported, the rural-urban
continuum codes (RUCC) were. These codes are assigned by U.S. Department of Agriculture (U.S. Department of Agriculture, 2016)
and are based on the county’s population and its relationship to metro areas (in, adjacent to, or not adjacent to). The codes range from
one to nine and were used to aggregate unidentiﬁed counties in a state into “pseudo counties”. Of the 3143 U.S. counties, 1950 were
unidentiﬁed and aggregated into 290 pseudo counties. The total number of actual and pseudo counties was 1483. The Appendix
reports the number of identiﬁed and unidentiﬁed counties by state. (Below the term counties is used to refer to both actual and
pseudo counties.)
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2.2. Outcomes
The outcomes of interest were child removal rates, which were calculated as the number of children removed divided by the
population aged 0–19. The number of removals was based on data from the Adoption and Foster Care Analysis and Reporting System
ﬁles, which contains foster care data that states are federally mandated to submit to the Children’s Bureau. The data were obtained
from the National Data Archive and Child Abuse and Neglect (National Data Archive on Child Abuse & Neglect, 2018). Population
data were obtained from the U.S. Census Bureau (U.S. Census Bureau, 2018a). The rates were calculated both for all removals and
those in which parental drug abuse was listed as a condition associated with the child’s removal. (A removal can have multiple
conditions, such as neglect and parental physical abuse, associated with it.)
2.3. Explanatory variables
The explanatory variable of interest was the opioid prescription rate, which was calculated as the number of prescriptions per 100
residents and obtained from the U.S. Centers for Disease Control (U.S. Centers for Disease Control [CDC], 2017). To calculate the rate
the CDC used the number of prescriptions reported in the QuintilesIMS Transactional Data Warehouse (TDW), which is based on a
sample of approximately 59,000 retail pharmacies. The population data was obtained from the U.S. Census Bureau.
Additional explanatory variables were employed to control for factors believed to be related to removal risk. Because of the study
design, only variables that varied both across and within counties during the sample period could be included. Demographic
characteristics (Bhatti-Sinclair & Sutcliﬀe, 2012; Knott & Donovan, 2010; Swann & Sylvester, 2006) were reﬂected in the proportion
of residents by gender, age, race, and ethnicity (U.S. Census Bureau, 2018a). The poverty rate (U.S. Census Bureau, 2018b) and
unemployment rate (U.S. Bureau of Labor Statistics (BLS), 2018) controlled for economic factors believed to be related to the removal
rate (Barth, Wildﬁre, & Green, 2006; Bhatti-Sinclair & Sutcliﬀe, 2012; Carter, 2009; Knott & Donovan, 2010; Rivaux et al., 2008).
2.4. Analysis
The statistical analysis consisted of ordinary least squares regression in which either the overall or parental drug abuse removal
rate was the dependent variable. County ﬁxed eﬀects were employed to control for county-level factors that were constant during the
sample period. By including these ﬁxed eﬀects, the regression estimates measure the within-county association between the removal
rates and the control variables. Thus, the estimates diﬀer from a cross-sectional analysis which are based on diﬀerences across
counties. While the within-county perspective arguably provides more insight into the relationship of interest, a cost of this approach
is that only variables that vary within a county over time can be included as explanatory variables. The state-speciﬁc relationships
were estimated by interacting the opioid prescription rate variable with state indicator variables.
Year ﬁxed eﬀects were included to control for any national inﬂuences on removal rates speciﬁc to a given year. State-speciﬁc
linear time trends were also included to control for trends in the removal rate at the state level. To account for population diﬀerences,
the observations were weighted by the 2013 county population. The observations were clustered at the state level to account for the
potential correlation of errors within states over time.
The Appendix contains the results of robustness checks performed to assess the reliability of our results. We examined the stability
of our estimates by varying the included explanatory variables. To ensure that the aggregation of unidentiﬁed counties did not drive
our results, we estimated the regressions alternatively using only the identiﬁed and pseudo counties. We also repeated the analysis by
using the overall removal rate. While the sign of the relationship changed for some states, the number of states with a positive
association (twenty-three) was exactly equal to the number in the parental drug rate analysis. The magnitude of the changes was
lower, but this was to be expected given the overall rate includes removals for reasons other than parental substance abuse. We also
investigated an alternative to the approach of employing interactions by instead stratifying the sample by state.
As our analysis employed county-level data, IRB approval was not needed.
3. Results
3.1. State characteristics
The average removal rate for all causes was 5.8 children per 1000, while for parental drug abuse the average was 1.9 (Table 1).
The mean annual county opioid prescription rate in our sample was 95.9 per 100 residents. This value is somewhat higher than the
approximate national average of 80 during this period (Guy et al., 2017) due to the inﬂuence of high-prescription, low-population
counties.
The state-level average removal and opioid prescription rates highlight signiﬁcant variation across states. State average removal
rates for parental substance abuse are displayed in Fig. 1. The map shows the signiﬁcant variation in rates across states, with values
ranging from 0.1 in Illinois and New Hampshire to 3.0 in West Virginia. There are no striking geographic patterns, except perhaps
relatively low rates in the New England region. Likewise, Fig. 2 displays striking variation in opioid prescription rates. The lowest
rates of roughly 49 were present in New York and Hawaii while the rates were approximately 137 in Alabama and West Virginia.
However, unlike removal rates, there appears to be a geographic pattern with higher rates in the Southeast and lower rates in the
Midwest.
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Table 1
Child Removal Rates, Opioid Prescription Rates, and Other Independent Variables.
Variable

Mean

(SD)

Child removal rate (per 1000 residents aged 0-19)
All causes
Parental drug abuse
Opioid prescriptions (per 100 residents per year)
Percentage of population by gender
Female
Male

5.8
1.9
95.9

(13.4)
(4.4)
(43.2)

50.3
49.7

(1.6)
(1.6)

Percentage of population by race
White
Black
Other

84.4
9.1
6.5

(14.3)
(12.3)
(8.7)

Percentage of population by ethnicity
Not Hispanic
Hispanic

90.2
9.8

(13.1)
(13.1)

Percentage of population by age
0–19
20–39
Percentage of population below federal poverty level
Unemployment rate

25.9
25.2
15.9
7.7

(3.2)
(4.2)
(5.3)
(2.7)

Note. SD = standard deviation. There were 8898 county-year observations, where county refers to both identiﬁed
and pseudo counties.

Fig. 1. State Rates of Child Removals Due to Parental Substance Abuse, 2010–2015. Removal rates are calculated per 1000 children (ages 0–19).
The rates are based on the author's analysis of removal data from the Adoption and Foster Care Analysis and Reporting System and population data
from the Census Bureau.

3.2. Regression analysis
Fig. 3 details the results from the state-level regression analysis. The values reﬂect the percent change in the state’s removal rate
(relative to the state’s mean rate) associated with a one-standard deviation increase in the state’s prescription rate. To correctly
account for the within-county nature of the regression, the standard deviation for each state is estimated by the mean of the withincounty standard deviations for that state. Blue shades correspond to decreases, green shades to increases, and white to no statistically
signiﬁcant association (deﬁned as P < 0.05). The darker the shade, the greater the magnitude of the association.
A positive association exists in twenty-three states, a negative association in ﬁfteen, and there is not a statistically signiﬁcant
association in twelve. The changes ranged from a decrease of 28% (95% CI = 15%, 40%; p < 0.001) in New Hampshire to an
increase of 37% (95% CI = 25%, 48%; p < 0.001) in Illinois. Interesting contrasts emerged within geographic regions. There was a
relatively strong positive association in several New England states, yet a strong negative association in New Hampshire, which has
been hit especially hard by the opioid epidemic. Likewise, Illinois and Wisconsin exhibit strong positive associations but Indiana has
strong negative association.
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Fig. 2. State Opioid Prescription Rates, 2010–2015. The prescription rate is calculated per 100 residents (all ages). The rates are based on the
author's analysis of prescription data from the Quintiles IMS Transactional Data Warehouse and obtained from the Centers for Disease Control.

Fig. 3. Percent Change in the Rate of Child Removals Due to Parental Substance Abuse Associated with a One-Standard-Deviation Increase in the
Opioid Prescription Rate, 2010–2015. The results are based on regression analysis. The dependent variable is the rate of child removals per 1000
children aged 0–19 in a county (where county includes both identiﬁed counties and aggregated de-identiﬁed counties). The prescription rate is
calculated per 100 residents of all ages in a county. County and year ﬁxed eﬀects, county characteristics, and state time trends are included. The
reported value is the ratio of: (a) the state standard deviation of the prescription rate multiplied by the sum of the prescription rate coeﬃcient and
the coeﬃcient of the prescription rate interacted with the state indicator variable; and (b) the state average removal rate. To reﬂect within-county
variation of the prescription rate, the standard deviation is proxied by the average of the within-county standard deviations in the state. There are
8898 observations and observations are clustered by state. Estimates with p < .05 were considered to have no association.

4. Discussion
Our exploratory analysis presents a nuanced view of the relationship between the rates of child removals and opioid prescriptions.
We found an array of associations for the parental substance abuse removal rate, ranging from positive, negative, or none. The
magnitude of these associations was considerable, with a standard deviation in the prescription rate associated with as much as a 30%
change in the removal rate.
Our ﬁndings present an interesting contrast to the two known studies that investigate the relationship between foster care placements and opioid use. A national analysis (Ghertner et al., 2018) also employs county-level data covering roughly the same time
period, but found a positive association between foster care entries and opioid utilization measures. However, the apparent discrepancy may be explained by several methodological diﬀerences. The study did not include county ﬁxed eﬀects, and thus did not
control for all time-invariant county factors as our study did. It also employed relatively extreme measures of opioid use: hospitalizations and death rates. Finally, rather than aggregate counties with small foster care caseloads, it excluded roughly 30% of counties
from the analysis. An analysis of Florida (Quast et al., 2018) also found a relatively robust positive relationship between child
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removals and opioid use. The relationship was observed to be stronger in areas with higher proportions of white residents. The study
employed a relatively similar analysis that used county ﬁxed eﬀects and the opioid prescription rate. However, the analysis was of
only one state (Florida) and was based on prescription data from the state’s PDMP.
Our ﬁndings do not provide an obvious narrative to describe the relationship between child removals and opioid use. Perhaps this
is unsurprising giving the extensive disparities across states in the opioid epidemic and child welfare practices. Legal diﬀerences
across states may play a role in the divergence of estimates. One potential factor is the state’s legal criteria by which children may be
removed from their homes due to parental substance abuse. These can include whether infant exposure to illegal substances is in the
deﬁnition of child abuse or neglect; whether exposing children to the manufacture, possession, or distribution of illegal drugs is
considered child endangerment; or whether using a controlled substance the impairs the caregiver’s ability to adequately care of the
child is considered child abuse or neglect. As of 2015 there were 26 states with at least one of these regulations (Children’s Bureau,
2015). Of those states, sixteen had a positive association in our analysis, six had a negative association, and four had none. While
circumstantial, our estimates provide potential evidence that child removal criteria may be pertinent to the association between
removals and opioid use.
Another area of legal diﬀerences across states concerns PDMP and pill mill legislation. While these policies do not directly concern
removals and opioid use, they may have indirect eﬀects via their inﬂuence on the availability of prescription opioids. Of the eleven
states with PDMP mandates as of 2017 (Mallatt, 2017), seven had a positive association in our analysis while the remaining four did
not have a statistically signiﬁcant association. Half of the eight states with pill mill legislation (Jones, Logan, Gladden, & Bohm, 2015)
were shown in our analysis to have a positive association between the removal and opioid rates.
A very speculative interpretation of our results is that the divergent estimates across states could reﬂect the diﬀerent stages in
which they are in the opioid epidemic. For instance, the diﬀerences could be related to individuals substituting between prescription
and illicit opioids. Prescription opioid dependence is associated with a risk of heroin dependence that is forty times greater than the
risk of those without a history prescription opioid dependence (Jones et al., 2015). If a higher prescription rate reﬂects a higher rate
of opioid dependence, one may expect a positive association between removal and prescription rates. However, if a higher prescription rate reﬂects substitution from (or avoidance of) illicit opioids, there may be a negative association between removals and
prescriptions. This negative relationship could be driven by the especially debilitating and dangerous eﬀects of illicit opioids.
However, this explanation is especially speculative given doubts regarding a link between reduced opioid prescriptions and increased
heroin use (Compton, Jones, & Baldwin, 2016).
Given our range of state-speciﬁc estimates, it is especially challenging to identify policy responses that are appropriate for all
states. Policies intended to reduce opioid dependency would seemingly reduce child removals due to parental opioid misuse. For
example, the set of policies adopted in Ohio that involve persuading physicians to avoid prescribing high doses of opioids, closing pill
mills, and restricting opioid prescriptions reimbursed by its workers compensation agency (Penm et al., 2017) would appear to have
the potential to reduce the number of child removals. However, while the negative associations that we observe for some states
obviously do not imply beneﬁts of increased opioid prescriptions, they do potentially create ambiguity regarding the most eﬀective
approach to reduce child removals due to opioid dependency. While suﬃcient resources need to be devoted to children removed from
their homes, preventing parental opioid misuse should be a prime policy focus. The current rise of illicit opioid dependency suggests
that a comprehensive approach that educates and equips parents to deal with all opioids, licit and illicit, may be appropriate.
4.1. Limitations
The analysis had several limitations. First, the masking of some county names reduced our sample size and made our estimates
less precise if the aggregation obscured diﬀerences within pseudo counties. However, this concern was mitigated somewhat given the
use of RUCCs aggregated somewhat similar counties and thus the relationship between removal rates and opioid use may be relatively consistent within the groupings. Further, the potential bias in our estimates from aggregation would likely be towards zero and
thus suggest our results underestimate the relationship.
Second, the prescription rate we used to measure opioid use had several shortcomings. The rates did not measure dosage. Further,
while the TDW data reﬂect roughly 88% of all retail pharmacies, the count is not a census of all opioid prescriptions. The prescription
rates do not reﬂect illicit opioid use. While some studies have found prescription and illicit opioid use positively related (Schuckit,
2016), others observed a negative relationship between overdose deaths between prescription and illicit opioids (Dart et al., 2015). If
there is substitution between prescription and illicit opioid use, our estimates may understate the relationship between child removals
and opioid use.
Additionally, our prescription rate does not account for cross-county or cross-state movement of prescribed opioids. Such
movement may reﬂect legal transportation of opioids across jurisdictions or the illegal diversion of opioids to illicit markets. In the
fourth quarter of 2015, the number of diversion reports of immediate release and extended release opioids per 100,000 population
were 0.709 and .116, respectively (Iwanicki et al., 2016). However, these reports include diversions to illicit markets within the same
county.
Third, changes in how removals were recorded could partially account for increases in the rate of removals associated with
parental drug abuse (Ghertner et al., 2018). Yet, while improved reporting by state agencies may have artiﬁcially increased the
parental drug abuse removal rate, our use of state linear time trends may have mitigated this concern. Likewise, we were not able to
control for localized changes in foster care resources or policies.
Fourth, the analysis does not completely control for state diﬀerences in how parental substance abuse is captured in the legal
deﬁnitions of child abuse or neglect. For instance, three states (Arizona, Arkansas, and Washington) consider allowing a child to be in
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the presence of chemicals used in the manufacture of controlled substances to be a form of abuse or neglect (Children’s Bureau,
2016). Use of a controlled substance by a caregiver that impairs the caregiver’s ability to adequately care for the child is considered
abuse or neglect in eight states (California, Delaware, Kentucky, Minnesota, New York, Oklahoma, Rhode Island, and Texas)
(Children’s Bureau, 2016). While the state ﬁxed eﬀects control for any factors related to removals that do not vary in a state during
the sample period, our state-speciﬁc estimates of the association between the removal and opioid prescription rates do not account for
diﬀerences due to legal variation in the deﬁnitions of abuse or neglect. Thus, our estimates should be considered as the association
inclusive of the eﬀects of potential legal diﬀerences. For example, the positive associations estimated for some states could partly
reﬂect the legal criteria for neglect in those states.
Fifth, given our use of aggregate data, our analysis was ecological and may not have accurately reﬂected individual-level behavior. Finally, while our use of county ﬁxed eﬀects provided insight into the within-county relationship between opioid prescriptions and child removals, our estimates only measured association and not causation. Unobserved factors may be related to both
removal and prescription rates thus prevented us from estimating causal relationships.
5. Conclusions
Our results highlight another potentially devastating aspect of the opioid crisis. While the immediate deleterious eﬀects on
children from being placed in foster care are severe, the negative long-term outcomes can persist for decades. Unfortunately, our
analysis does not point to obvious national policy solutions. However, our state-speciﬁc ﬁndings may provide insight to local oﬃcials
attempting to mitigate this indirect eﬀect of the opioid crisis through policy levers such as parental education and opioid dependency
treatment.
The exploratory nature of our study may also provide context to future investigations of the relationship between foster care
entries and opioid use. For instance, analyses of individual states may provide insight into our estimates. As previously noted, our
ﬁndings do not explicitly account for diﬀerences in the criteria by which parental substance abuse is considered abuse or neglect.
State-level changes in these policies may allow for an examination of how the criteria may inﬂuence the associations we observe.
Analyses of individual or groups of states may also investigate other factors, such as PDPM laws and eﬀorts to provide treatment to
parents. Such studies may oﬀer guidance to policy makers to combat this large and growing problem. Finally, investigations into the
association between licit and illicit opioid use may provide insight into the relationship between child removals and all opioid use and
oﬀer a more complete picture of the opioid crisis.
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