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ABSTRACT

Loss of market income to families is recognized as a major risk factor of child neglect. In
the 2008 recession, some poor families replaced their market incomes with cash assistance
from Temporary Assistance for Needy Families (TANF). Using secondary data for 42 contiguous jurisdictions and DC, we examined the relationship between increases in TANF caseloads and changes in substantiated child neglect cases in each of the contiguous
jurisdiction’s 2008 recession. Key findings suggest that reductions in child neglect cases in
the presence of increasing TANF caseloads were more profound in about half the states
than any increases in child neglect cases found in the remainder of the states. Applying
Exploratory Spatial Data Analysis tools, local spatial clusters were found in four neighboring
states in the Midwest-South corridor suggesting that child neglect increases were similar
and substantial across these four states. Our findings provide important information to
stakeholders who may want to better target federal resources to specific geographic
regions. Neighboring states experiencing large increases in child neglect during economic
downturns may extend their collaborative efforts so they can develop strategies for improving services. Future research should explain the growth in child neglect with other variables
aside from TANF caseloads.

Introduction

The Great Recession of 2008, which officially
lasted from December 2007 to June 2009, was the
most severe recession since the Great Depression
of the 1930s. Many people lost their jobs, which
resulted in a major shock to their incomes. Job
losses and reductions in income led many
families with children to rely on major safety
nets such as Unemployment Insurance (UI)
Supplemental Nutrition Assistance Program
(SNAP; formally food stamps) and Temporary
Assistance for Needy Families (TANF) (Haskins,
Albert, & Howard, 2014).
Loss of income to families, as often occurs
during economic downturns, has been recognized
as one of the major risk factors of child neglect,
more so than child abuse (Pelton, 2015). The loss
of market income is related to child abuse or
neglect (referred to as child maltreatment) among
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families who are already poor and do not have
other financial resources such as savings that
would mitigate the economic impact of a job loss
(Pelton, 2015). Loss of income, irrespective of
source (market or safety net) can increase the
risk of child maltreatment, especially if the family
does not replace it with other income (Shook,
1999; Slack, Lee, & Berger, 2007). Research suggests that when families with children replace
their market income with needed material supports, including cash or in-kind benefits, such
provision reduces the incidence of abuse or
neglect. Economic supports such as day care,
cash assistance, or increased public assistance
benefits all lower the risk for maltreatment
(Pelton, 2015).
According to federal legislation, child neglect
is defined as the failure of a caregiver to provide
for a child’s physical, medical, educational, or
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emotional needs. Neglect may be educational
when the caretaker fails to educate a child or
attend to the child’s special education needs. It
may be emotional when there is inattention to
providing psychological care, or permitting the
child to use alcohol or other drugs (Child
Welfare Information Gateway, 2013). All States
have enacted laws and policies that define
their roles and responsibilities in protecting
children from abuse and neglect (Child Welfare
Information Gateway, 2013).
Substantial increases in the number of families
receiving TANF during a recession are in part an
indication that some families resorted to receiving cash assistance after a loss of market income.
Increases in TANF may reduce the incidence of
child neglect in the population because TANF
benefits mitigate some material hardships.
Moreover, in some instances, the unemployed
parent may have more time to spend with the
children, reducing the likelihood of neglect.
Finally, child neglect may not be taking place in
some families who receive TANF assistance
because caretakers’ responsibilities toward their
children are overseen by TANF workers. This
may further reduce the likelihood of neglect
(Berger & Waldfogel, 2011; Pelton, 2015).
In this study, we use a macro-level perspective
of TANF and child neglect and in turn shift
attention away from the individual to aggregate
factors in the environment such as unemployment or public assistance caseloads. In other
words, rather than examining how caregivers’
stress level or history of abuse leads to child neglect, macro-level studies examine how selected
factors in the environment such as increases in
public assistance caseloads affect neglect.
We hypothesize that an inverse relationship
exists between changes in TANF caseloads and
changes in substantiated child neglect during the
recession because some poor families’ material
hardship as well as the risk for child neglect were
mitigated when families enrolled in the TANF
program. Our paper argues that in order to provide an accurate picture of changes in substantiated child neglect cases during the Great
Recession of 2008, we need to conduct our study
during each individual state’s recession rather
than during the official recession for the US as a

nation. Earlier studies conducted on a national
level mask states’ differences in their social problems. Typically, social policies and programs are
at least partially funded or fully implemented on
a state level, making state-level analysis of
paramount importance.
In this study, we apply some spatial techniques
that the field of regional science uses when advising public policy makers. The field of regional
science concerns itself with analytical approaches
to problems and issues measured at specific geographic levels, such as urban, rural, or regional.
Regional scientists provide direction to national
public policy makers from a series of spatial analyses at state or regional level. For example, a
regional scientist analyzes migration patterns or
linkage between economic and social conditions
shared by multiple regions or geographic
units (Anselin, Sridharan & Gholston, 2007;
Isard, 1975).
Research in social policy also has a spatial
dimension that embrace some of the work conducted in regional science. Our study uses spatial
analytical tools that provide the basis for monitoring changes in patterns of key social indicators
at various geographic levels. It sheds light on
pressing social problems such as child neglect
and public assistance receipt on state and multistate levels. A multistate or regional level analysis
allows us to identify the extent to which neighboring states share selected social problems during economic downturns. By identifying and
monitoring spatial patterns, we can maximize
highly needed information for program stakeholders, including state and federal policy makers
as well as social planners (Isard, 1975). Thus, federal resources can be better targeted to specific
geographic areas. Neighboring states experiencing
large increases in child neglect during the
recession may extend their collaborative efforts
so they can obtain additional federal funds or
develop strategies for improving services.
Without good information sharing about the
social problems during economic downturns, it is
difficult for stakeholders to target their resources
in the most efficient manner. It is also difficult
for neighboring states to collaborate and to properly service those in need.
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The paper begins by reviewing the evidence
that discusses the relationship between poverty or
loss of market and safety net income and child
neglect. Next, the descriptive portion of the paper
examines dimensions of variation, including
changes in unemployment rate, in child neglect
caseloads, and their relationship in each state
during the state’s recession. Using various spatial
analytical tools, the last part of the paper discusses statistical methods and results. Policy
implications are drawn in the discussion section.
Literature review

Earlier research that is most relevant to the present study falls into two classes. The first class
examines the relationship between poverty and
child maltreatment. Child abuse and neglect constitute child maltreatment. In our review of the
literature, most researchers refer to child maltreatment rather than abuse or neglect. The
second class of studies focuses on how loss of
transfer or market income impacts child maltreatment. The following discusses both types
of studies.
Poverty and child neglect

There is no question that children from impoverished and low-income families are extremely
overrepresented in the child welfare system.
Earlier studies found that there is a strong relationship between income level in families and
child maltreatment (Pelton, 2015). According to
Pelton (2015), the risk of child maltreatment
increases when families with children experience
material hardships. Under those circumstances,
the general quality of care a parent provides
decreases and the stress level increases. In some
instances, financial or material hardships may
lead to dangerous conditions for children.
In general, risk factors for child maltreatment
at the family level include caregiver’s stress,
depression, and history of maltreatment. Often it
is the combination of individual, family, and
community level factors that increase the risk for
child maltreatment within families. (Sell,
Zlotnick, Noonan, & Rubin, 2010). Both neighborhood and family poverty also are predictors of
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maltreatment, and in particular neglect. Poverty
is a stronger predictor of child neglect than
abuse, as children in lower socioeconomic households are three times more likely to be abused
and seven times more likely to be neglected
(Sedlak et al., 2010).
Experiencing poverty has repeatedly been associated with neglect much more than abuse
(Pelton, 2015). This finding may be primarily
explained by the fact that impoverished caretakers do not have sufficient economic resources
to provide for their children. Clearly, not all poor
families with children are found to be neglectful
and there are some middle-class children whose
parents are able to financially provide for them
who also are found to be neglectful. Finally, the
loss of an income to a family may increase the
risk of child maltreatment since families find
themselves with fewer resources and experiencing
a greater amount of stress.
Loss of market or transfer income and
child neglect

During recessions, job losses are quite common
and are often measured by an unemployment
rate. The evidence of the relationship between
rising unemployment rate and rising child maltreatment rate is weak. Dating back to 2002,
some findings suggested that the relationship
between the increase in unemployment rate and
child maltreatment on a state level was small and
statistically insignificant (Paxson & Waldfogel,
2002). Interestingly enough, following the recessionary periods of 1990–2001, national child neglect levels increased substantially while child
physical abuse and sexual abuse decreased
(Finkelhor, Jones, & Shattuck, 2010) More
recently, when the national unemployment rate
increased substantially during the official dates of
the Great Recession between 2007 and 2009,
child maltreatment rate on a national level did
not increase in return. However, national numbers may mask the state-to-state variations in
neglect or abuse in response to state-level recessions. Moreover, some research shows that there
is a lag between the reporting of child abuse or
neglect and economic downturn (Zagorksy,
Schlesinger, & Sege, 2010). In the case of the
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2008 recession, evidence strongly suggests that
the inclusive dates of rising unemployment rates
from December 2007 to June 2009 usually did
not coincide with the dates of unemployment
growth in individual states (Haskins et al., 2014).
Loss of market income increases the risk of
child abuse or neglect, particularly if the family
does not replace lost income with other income
sources (Shook, 1999; Slack et al., 2007).
However, many poor families with children during the recession replaced their market income
with cash assistance from the TANF program as
well as from other safety net programs (Haskins
et al., 2014). In part, TANF caseloads increased
in each state during the 2008 recession because
of job losses among poor families with children
(Haskins et al., 2014). Most likely, replacing market income with TANF income alleviated some
of the stress experienced by some caretakers during the 2008 recession and reduced the risk of
child neglect. Very importantly, when transfer
benefits such as TANF are conditioned on providing adequate care to children, then the caretakers may have financial incentives to not
maltreat their children because they risk losing
their public assistance. The argument here is that
when TANF caseloads increased during the individual states’ recessionary period, some families
may have replaced their market income with
public assistance which enabled them to provide
for their children. Child neglect caseloads
decreased or at least did not increase by much
because some families who replaced their market
incomes with TANF were both able to provide
for their children’s basic needs and find themselves under less stress.
It should be noted that loss of TANF income
and material hardship exist when caretakers leave
TANF on an involuntary basis. In particular, the
risk of child abuse or neglect increases if the family does not replace lost income with other
income sources (Shook, 1999; Slack et al., 2007).
TANF income also can be lost because of caretaker’s incompliant behaviors and may actually
lead to child neglect. Moreover, under welfare
reform, the 60-month time limit associated with
the receipt of TANF in most states may mean
that some families find themselves with no other
income. Some correlational studies demonstrate

that when welfare benefit reductions were not
offset by other income sources such as market
income, the risk of being reported to the child
welfare system increased (Slack et al., 2007).
Other correlational studies of income loss from
TANF demonstrate that some relation exists
between TANF income loss and child maltreatment. One study in Ohio examined families on
TANF who left the program between 1999 and
2002. It found that those who left due to lifetime
limits or other involuntary reasons were at
greater risk of child maltreatment in comparison
with those who left on their own accord, typically
due to employment (Beimers & Coulton, 2011).
The impact of the loss of housing assistance or
other in-kind benefits such as clothing or furniture also increased the risk of substantiated child
maltreatment reports (Ryan & Schuerman, 2004).
It should be noted that not all poor families
with children who lost their market income during the recession of 2008 replaced it with public
assistance income such as TANF and only some
of those enrolled in TANF were at risk of child
maltreatment. These discrepancies among individual households are further amplified by statespecific policies when analyzed at the state-level.
We cannot tell from existing aggregate data who
participated in both the child welfare system and
the TANF program. In order to address such an
issue, more micro-level data are warranted.
Summary of studies

To date, earlier studies suggest that the material
hardship associated with poverty is very strongly
related to child neglect – much more so than
abuse. Much of earlier research examines the
relationship of poverty to both child abuse and
neglect (child maltreatment) rather than focusing
solely on neglect as the present study does.
Some of earlier research is devoted to examining how job losses during the 2008 national
recession impacted child maltreatment. As one
scholar pointed out, job losses put families who
are already poor at higher risk of maltreatment
than those who have resources to cushion their
blow (Pelton, 2015). However, some poor families
with children in the 2008 recession were able to
replace their market income with safety net
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income such as TANF. TANF cash assistance
provided them with some protection from economic hardship and decreases the chance of
child neglect.
This paper argues that in order to provide a
more accurate picture of how child maltreatment
is impacted by the 2008 recession, we need to
focus solely on child neglect rather than both
abuse and neglect. We also argue that we need to
conduct our study during each individual state’s
recession rather than on a national level.
Recognizing that some poor families with children replaced their prior income with TANF
cash assistance, we seek to understand the relationship between TANF caseloads and child neglect caseloads on both state and regional levels.
The study: purpose and questions

The primary purpose of this study is to examine
the relationship between changes in child neglect
caseloads and in TANF caseloads in each contiguous state as well as regional differences during each state’s recessionary period. Several statelevel questions are addressed in order to meet the
above objective. First, how severe was the recession in each state and how long did it last? We
use the unemployment rate to measure the severity of the recession in a particular state. Second,
what was the responsiveness of TANF in each
state to the rising unemployment rate? Third,
what was the state-level change in substantiated
child neglect caseload during the time period the
TANF caseload was increasing? Fourth, what was
the impact of TANF on child neglect during the
recession of each state? Initially, we expect a
reduction in child neglect cases with the growing
TANF caseloads during the recessionary periods.
In part, in order to meet this objective, we
explore geographical variations, in unemployment
rates, TANF caseloads and substantiated child
neglect caseloads. We further explore whether
relationships exist in some regions and neighboring states more than in others. We address these
questions in the descriptive portion of the study.
The second major purpose of our study is to
analyze geographical patterns (spatial patterns) of
variables under consideration using statistical tests
explained in greater depth in the analytic section.
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Using exploratory spatial techniques, we ask for
example, whether three neighboring states have
both increases in child neglect. Alternatively, we
ask whether there are three neighboring states
that experience increases in their TANF caseloads
and decreases in their child neglect caseloads during the state’s recessions. We address these questions in the statistical portion of the study.
Using the US census definitions of regions1,
comparisons are made at the state level between
the contiguous states in the west region and the
states in three other census regions when
addressing each of the above questions. The west
census region consists of 13 states including
Alaska and Hawaii. In the present study, however, 11 contiguous jurisdictions are selected for
analyses which exclude Alaska and Hawaii. These
11 western states experienced a more severe
recession than the states in other regions. TANF
responsiveness also was greater in the west than
in other regions (Haskins et al., 2014).
Descriptive analysis: dimensions of variation
State-specific unemployment rates

TANF caseloads are known to respond to
changes in the unemployment rate. This variable
was used in an earlier paper published by
Brookings in order to capture the recession in
each state (Haskins et al., 2014). We used the
seasonally adjusted monthly unemployment rate
of a state to gauge economic conditions during
the recession because this is an important indicator of a state’s economic performance, although
not the sole indicator of the recession. The figures for this variable were obtained from the U.S.
Department of Labor, Bureau of Labor Statistics
for the observation period January 2005 to
December 2012 (U.S. Department of Labor,
2015). Based on the official definition of National
Bureau of Economic Research (NBER), the
nationwide Great Recession in the US had lasted
for 25 months from December 2007 to June 2009.
We calculated increases in the seasonally
adjusted unemployment rate in each state from
the unemployment base month to its peak in
order to identify varying recessionary periods for
each state. The unemployment rate base month is
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the month of minimum unemployment rate
before unemployment began to rise to its peak.
Unemployment rate peak month is the month of
maximum unemployment rate that occurred
between December 2006 and December 2012.
According to our calculations, the unemployment rate began rising in 35 contiguous states
prior to December 2007, the onset of the national
recession. Five of those states experienced an
increasing unemployment rate prior to January
2007. The unemployment rate continued to
increase in 46 contiguous states after the national
recession ended in 2009. On an average, the
unemployment rate increased across the 48 contiguous states and Washington, DC, by 129%,
from its trough to its peak, and the average
unemployment rate at each state’s respective
unemployment peak was 9.2%. Six states had an
increase in the unemployment rate of more than
200%, including Alabama, Arizona, Florida, Idaho,
Nevada, and Utah. Of these six states, four were in
the west region of the US. Among the 11 states in
the west region, nine states had an above national
average rise in unemployment rate (CA, CO, ID,
NV, OR, UT, WY, AZ, and MT). The two states
in the west region that had below average rises in
the unemployment rate were New Mexico (NM)
and Washington (WA). Nationwide, on an average, the duration of the rising unemployment rate
across the contiguous jurisdictions was 31 months.
Change in TANF caseloads in response to rising
unemployment

We received monthly TANF data for each jurisdiction from LaDonna Pavetti and staff of the Center
of Budget and Policy Priorities (CBPP) for the

observation period January 2005 until December
2012. These TANF caseload data were provided
directly to the center by each state. Our calculations reveal that with the exception of four states,
all contiguous states and D.C. had increases in
their TANF caseloads during the recession.
Georgia, Indiana, North Dakota, and Rhode Island
were found to have increases in the unemployment
rates but decreases in their TANF caseloads during
their recession and the decreasing pattern had
been in existence prior to the recession. These
states were excluded from our analyses.
It would be expected, however, that states
which experienced above national average
increases in their unemployment rate would also
experience above national average increases in
their TANF caseload. Table 1(A) shows that most
states in the western region (7 out of 11) experienced above average increases in their unemployment rates as well as above average increases in
their TANF caseloads. Only two states in the
western region (Arizona and Montana) experienced above average increases in their unemployment rates but below average increases in their
TANF caseloads. Arizona, which experienced an
increase of about 203% in its unemployment rate,
had an increase of about 6.4% in its TANF caseload. This is well below the national average
increase in TANF caseload of 25.6%. Other
research shows that over time, while unemployment was still rising, Arizona implemented much
shorter TANF lifetime limit policies than the
mandated federal requirement of 60 months
which led to drastic reductions in Arizona’s
TANF caseload (Albert & King, 2017).
As Table 1(B) shows, in contrast to the west
region, in all other regions, only 8 of the 34 states

Table 1. (A) Western states with increases in unemployment rates and TANF (N ¼ 11).
Above avg. increase in UR
Above avg. increase in TANF
Below avg. increase in TANF

Below avg. increase in UR

CA, CO, ID, NV, OR, UT, WY (N ¼ 7)
AZ, MT (N ¼ 2)

NM, WA (N ¼ 2)
(N ¼ 0)

Note: N ¼ 11. There are 11 contiguous states in the Western Region based on Census Bureau division
of regions.

Table 1. (B) Nonwestern states with increases in unemployment rates and TANF.
Above avg. increase in UR
Above avg. increase in TANF
Below avg. increase in TANF

AL, DE, IL, VA (N ¼ 4)
FL, NC, NJ, TN (N ¼ 4)

Below avg. increase in UR
MD, NH, OH, SC, VT, WI (N ¼ 6)
AR, CT, DC, IA, KS, KY, LA, ME, MA, MI, MN,
MS, MO, NE, NY, OK, PA, SD, TX, WV (N ¼ 20)

Note: N ¼ 34. There are 34 contiguous jurisdictions in nonwestern regions which include DC. We excluded 4 contiguous states from analyses since they had sharp decreases in their TANF caseloads while their unemployment was rising.
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experienced above average increases in their
unemployment rate and only four experienced
above average TANF caseload increases with
above average unemployment rate growth.
The majority of states in non-west region (20)
had below average increases in the unemployment rates as well as in their TANF caseloads.
Calculations also reveal that of the six states
that experienced the largest increases in their
unemployment rates (over 200%) and their corresponding TANF increases, Utah and Nevada in
the western region had the greatest increases in
their unemployment rates and also experienced
above average increases in their TANF caseloads.
Nevada had a substantial increase in its
unemployment rate and the greatest increase in
its TANF caseload. In looking at the 20 states
that had below average increases in unemployment rates (below 129%), Mississippi had the
highest increase in its unemployment rate among
the states in this group. Yet, Mississippi’s TANF
caseload increased by only 8%. Nebraska and
Arkansas had fairly high increases in their
unemployment rates but small increases in their
TANF caseloads, 6% and 4%, respectively.
Changes in child neglect caseloads

The child neglect caseloads examined in this study
are substantiated cases, which are determined by
the court to be child neglect cases deserving attention. Substantiated child neglect caseloads were
received from Cornell University (Cornell
University, 2015). Cornell University maintains the
National Data Archive on Child Abuse and Neglect
(NDACAN) received from the US Children’s
Bureau. More than the TANF caseloads, child neglect caseloads are known to fluctuate frequently,
sometimes within a month or two. Because of such
drastic fluctuations, it was not feasible to separate
recession-related troughs and peaks from regular
or natural fluctuations. In turn, it was necessary to
smooth out trends in child neglect with a 12-month
moving average, as was also the case for the
TANF caseload.
Map 1 presents a state-level spatial distribution
of child neglect growth during the recession.
When analyzing child neglect cases, it was necessary to exclude states that did not have child
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neglect data during most of the study period.
These states are Michigan, North Dakota, Oregon,
and Vermont. As a result, the total number of spatial observations for child neglect cases under consideration is 45, compared with 49 spatial units for
TANF which omit Alaska and Hawaii.
About half of the states (22) had an average
positive growth of child neglect during the recession and ten of these states had higher than average increases with the average increase of 7.8%.
The highest growth rates are mainly found in the
western part of the Midwest (West North Central
Division of Midwest Region) including Iowa,
Missouri, and Kansas and further stretches to the
Southern states, including Arkansas and
Mississippi. The average rate of reduction for
‘Child Neglect’ cases is 19.9% among 23 states.
No clear spatial pattern is visible here. However,
in general, a higher rate of reduction is found in
a continuum of three states, Ohio, Pennsylvania,
and West Virginia. In the Southeastern states, we
found a smaller than average reduction of child
neglect cases during the recession. Except for
South Carolina, all the Southeastern states show
drops in their child neglect cases during their
recessions. In three of 11 states in the western
region, including Idaho, Nevada, and Wyoming,
we found reductions in child neglect cases.
Tables 2(A) and 2(B) compare western states
that primarily experienced increases in their child
neglect caseloads (Table 2(A)) and nonwestern
states with respect to their growth in child neglect (Table 2(B)). As Table 2(B) demonstrates, 18
nonwestern states had experienced an inverse
relationship between child neglect and TANF.
There were also 12 nonwestern states that experienced below average increases in TANF and
increases in child neglect. Clearly, the magnitude
of the relationship between TANF growth and
child neglect growth remains to be seen in subsequent analysis.
The impact of TANF on child neglect

In order to explore the impact that changes in
TANF caseload have on changes in child neglect,
we calculated the ratio of change in child neglect
to change in TANF caseloads. The higher the
ratio in absolute terms the greater the impact.
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Map 1. Child neglect changes during recession.
Table 2. (A) Child neglect in Western States with above the mean and below the mean
TANF changes.
Above avg. increase in TANF
Below avg. increase in TANF

Decrease in child neglect case

Increase in child neglect case

ID, NV, WY (N ¼ 3)
(N ¼ 0)

CA, CO, NM, UT, WA (N ¼ 5)
AZ, MT (N ¼ 2)

Note: N ¼ 10. Among the 11 contiguous states in the Western Region, Oregon is excluded since Oregon
does not have valid child neglect data for the study period.

Table 2. (B) Child neglect in Nonwestern States with above the mean and below the mean TANF changes.
Above avg. increase in TANF
Below avg. increase in TANF

Decrease in child neglect case

Increase in child neglect case

AL, IL, MD, NH, OH, WI (N ¼ 6)
DC, FL, ME, MA, MN, NC, OK, PA, TN, TX, WV (N ¼ 11)

DE, SC, VA (N ¼ 3)
AR, CT, IA, KS, KY, LA, MS, MO, NE, NJ, NY, SD (N ¼ 12)

Note: N ¼ 32. Among the 38 contiguous states in the Nonwestern Region, six states were excluded and these are Georgia, Indiana, North Dakota, Rhode
Island, Michigan, and Vermont.

For this analysis, we used 42 geographic units
including 41 contiguous states and District of
Columbia. All of these 42 geographic units show
a net gain in TANF caseloads during recession
with child neglect caseload data available for all
the months for 7-year study period from 2006 to
2012. Map 2 shows the spatial distribution of
an estimated ratio of change in cases of
‘Child Neglect’ variable to change in cases
of ‘TANF’ variable.

States with negative ratios

A negative relationship between growth in TANF
and growth in child neglect cases in the 20 states
met our expectations of reduction in child neglect
cases with the growing TANF caseloads during
the recessionary periods. As shown by Map 2, of
the 42 contiguous spatial units, 20 had negative
ratio values that indicate that the impact of an
increasing TANF caseload on child neglect was a
decrease in child neglect cases. The negative
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Map 2. Ratio of child neglect change to TANF change (from Base to Peak).

values range from 0.03929 in Florida to
3.60661 in Pennsylvania. The negative ratios
are spread across the continental U.S. with no
visible spatial pattern.
Map 2 reveals that six of the 20 states with
negative ratios had elastic ratio values less than
1.0. Those six states are spatially spread across
the continental US. An elastic negative ratio (less
than 1.0) suggests a substantial negative impact.
This indicates that the increase in TANF caseloads effectively translates into a substantial
reduction in child neglect cases. The six states
with substantial negative values are Pennsylvania,
Massachusetts, West Virginia, Minnesota,
Oklahoma, and Idaho. The impact of TANF
change on child neglect change is very large for
these states, in particular in Pennsylvania where
the ratio is 3.60661. During Pennsylvania’s
recession, a 10% increase in the TANF caseload
was associated with a reduction of child neglect
cases of 36%. Of course, a big assumption here is
that all other factors remain constant among

states, which is not necessarily the case. The
other 14 states had nonelastic but still negative
ratio values. Yet, these ratios are also important
since they suggest reductions in child neglect
cases occurred in the midst of growing TANF
caseloads. In Texas, DC, Ohio, Tennessee, and
Maine, we could find negative but inelastic ratios.
In these states, the impact of increases in TANF
caseload on decreases in child neglect cases
ranged from 0.60 in Texas to 0.96 in Maine.
States with positive ratios

As demonstrated by Map 2, 22 contiguous jurisdictions had positive ratio values, suggesting that as
TANF caseloads increased so did the child neglect
caseloads increase during the recession. These
positive values are not consistent with our initial
expectation of an inverse relationship between two
variables. In Iowa, Missouri, Arkansas, and
Mississippi, the elastic positive ratios greater than
1.0 suggest that while TANF caseloads in these
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states were increasing, child neglect caseloads also
were increasing at a faster speed. The positive values in these states ranged from 1.04 in Mississippi
to 6.57 in Arkansas. During Arkansas’ recession, a
10% increase of TANF caseload resulted in an
increase of about 66% more child neglect cases.
Clearly, once again, the assumption here is that all
else constant. These four states form a potential
spatial cluster along the western part of the
Midwest and stretching to south.
The majority of positive ratios in the remainder of the 22 states (14 states) were low ranging
from 0.006 in New York to 0.430 in South
Dakota. Extremely low positive ratios that are
less than 0.10 were found in five states, ranging
from 0.006 in New York to 0.097 in Colorado.
The low positive ratios suggest that increases in
TANF caseloads in these states had mostly a neutral impact on child neglect caseloads, or at least
resulted in limited increases in child neglect caseloads during the recession.
Comparing ratios in the Western region to its
counterparts

On an average, the western states experienced
greater increases in TANF than states elsewhere.
Since TANF replaces the income that families
lose in the market place during a recession and
in turn prevents some child neglect from taking
place, it stands to reason that child neglect cases
would have decreased more in western states during the recession than elsewhere. The findings
reveal that the impact of rapid TANF growth on
child neglect was either negative or neutral in
most western states.
Three states in the western region experienced
negative ratios, including Nevada, Wyoming, and
Idaho. The negative ratio in Idaho was elastic
(1.4), suggesting that increases in TANF
resulted in large decreases in child neglect cases.
Three states in the western region had a very
weak positive ratio of less than 0.10, including
Colorado, Utah, and Washington. Such a weak
ratio can be considered to have a neutral impact
of TANF on child neglect, or a prevention of
rapidly rising child neglect during recession. For
the most part, the remainder of the western states
had a small positive ratio of about 0.20.

It should be noted that Arizona was a special
case in the western region. Arizona had a fairly
strong positive ratio (0.75), meaning that TANF
and child neglect were increasing during the rising
unemployment. During its recession, Arizona’s
unemployment rate grew by 209%, much higher
than national average of about 130%. Of all the
states in the west that had above-average increases
in relative unemployment rate, Arizona was the
only one to experience a substantial sudden drop
in its TANF caseload during its rising unemployment rate. During its rising unemployment rate,
initially, Arizona’s TANF caseload increased. After
the initial increase, Arizona experienced a substantial sudden drop in its TANF caseload while its
unemployment rate continued to rise. As a consequence, the TANF caseload during Arizona’s
recession increased only slightly by 6.4%.
Several factors may explain the sudden drop in
Arizona’s TANF caseload after its initial increase.
First, in 2009, Arizona reduced its maximum
cash benefit amount for families with children by
20% and stopped providing benefits to prospective mothers in their third trimester. Second, during the Great Recession, Arizona shortened its
TANF lifetime limit, which most likely explains
the sharp decrease in its TANF caseload. In 2010,
Arizona shortened its lifetime limit to 36 from
60 months. This resulted in a steep decline in its
caseload. A year later, Arizona further shortened
its time limits to 24 months. This resulted in a
moderate decline. In July 2016, after the recession, Arizona adopted a 12-month lifetime limit.
Whereas in 2009, there were 40,000 families on
TANF, in 2015, there were 12,000 families. Taken
together the changes in TANF policies over time
explain much of the sharp decreases in TANF
caseload (Albert & King, 2017). While TANF
caseload in Arizona managed to grow slightly
after the substantial drop, child neglect caseload
also was increasing in the state, which resulted in
the relatively strong positive ratio.
Analytic methods
Exploratory spatial data analysis

Research in regional science often utilizes
Exploratory Spatial Data Analysis (ESDA)
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methods to analyze the spatially varying patterns
of a social indicator (e.g. child neglect) (Anselin,
Sridharan, & Gholston, 2007). ESDA is a very
powerful tool used to identify and statistically
test the presence of spatial clusters and outliers
as defined and explained in subsequent discussion. This spatial analytical tool can provide a
basis for monitoring key social indicators at various geographic levels such as states or regions as
is done in the present study.
ESDA is an extension of traditional exploratory
data analysis (EDA) developed to detect spatial
properties of data sets. In applying the EDA, the
first thing we did was to define a spatial weights
matrix that describes the neighborhood structure
among the spatial units of observation for a variable under consideration (e.g. child neglect). The
nearest neighborhood structure was employed for
this study with three-nearest neighbors selected
based on Euclidean distance among US states. In
order to determine whether there is a spatial
autocorrelation at a global level, we tested for the
overall (dis)similarity between change in the child
neglect caseload during the recession measured at
a state level and the change in child neglect caseload of three neighboring states for each state
using all spatial observations which in this case
are 42 observations (states).
The Moran’s I statistics is used in order to
determine the extent to which global spatial autocorrelation for all contiguous states and DC prevails. To measure the global spatial auto-correlation, the strengths of spatial autocorrelation for
all individual states are aggregated to develop a
single composite statistical indicator, a Moran’s I
that determines the overall strength of spatial
autocorrelation at global level. The Moran’s I values range from 1 to þ1. The closer the
Moran’s I is to 1, the greater the spatial dissimilarity. In contrast, the closer the Moran’s I
values is to þ1, the greater the spatial similarity.
In the former case, spatial outliers are dominant,
whereas spatial clusters are dominant in the latter
case. When Moran’s I is closer to zero, the test
fails to detect spatial autocorrelation at a
global level.
In order to test the spatial correlation at a local
level we use a statistical test, LISA (Local
Indicator of Spatial Autocorrelation) for the
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spatial distribution of child neglect change. This
statistical technique tests the presence of spatial
clusters or spatial outliers 42 times for each individual state’s (dis)similarity between its child neglect change during the recession and the change
in child neglect of the state’s own geographic
neighbors. Whereas in the case of Moran’s I
where we obtain only one statistical indicator,
with LISA, we obtain 42 different LISA statistical
indicators that also range between 1 and þ1.
Spatial clusters exist when there is positive spatial
autocorrelation at the local level whereas spatial
outliers can be detected when there is a negative
spatial autocorrelation. Even without the presence
of global spatial autocorrelation pattern, local patterns can be found to be statistically significant at
a given significance level (e.g. p < .05).
It is critical to understand both global and
local spatial autocorrelations for two reasons.
First, under the presence of global spatial autocorrelation, the strength of local spatial clusters
and/or spatial outliers might vary by region. In
turn, it is also worthwhile testing at a local level.
Second, even in the absence of global spatial
autocorrelation, local level spatial regimes, both
cluster and outliers may exist and this needs to
be formally tested. In the present study, the two
types of statistical tests (Moran’s I for global and
LISA for local levels) were performed for the variables child neglect change, and the ratio of
change in child neglect to change in TANF.
Moran’s I and LISA symbolically

In this section, both Moran’s I equation and the
LISA equation are presented. Moran’s I in
Equation (1) captures an existence of a global
spatial autocorrelation for all the spatial jurisdictions in this study, the extent to which similar/
dissimilar attribute values form a cluster/outlier
together among neighboring states in a spatial
dataset. A spatial weight matrix (win) describes a
neighborhood structure for the test, representing
three-nearest neighbors for our case. However,
Moran’s I ignores local instabilities. As a
complement, Local Indicator of Spatial
Autocorrelation (LISA) is a local index designed
to measure spatial association for each spatial
unit i (a state in our study) with its own set of
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neighbors, j (closest three neighboring states to
the subject state, i) as shown in Equation (2).
Moran’s I statistics
I ¼ PN
i¼1

"PN PN

N
PN

i¼1

j¼1 wij

#

x Þðxj  x Þ
j¼1 wij ðxi  
PN
x Þ2
i ðxi  

Statistical findings
(1)

where N is the number of spatial units indexed
by i and j, x is the variable of interest, x is the
mean of x, wij is the an element of a spatial
weight matrix
#
PN
ðxi ¼ x Þ j wij ðxj  x Þ
Ii ¼
PN
x Þ2
i ðxi  

We decided to use the three-nearest neighborhood
structure for our statistical tests.

"

(2)

where N is the number of spatial units indexed
by i and j, x is the variable of interest, x is the
mean of x, wij is an element of a spatial
weight matrix.
The estimated LISA statistics from Equation
(2) are to test local spatial clusters and/or outliers
for each individual spatial unit (state in our
study). LISA maps only highlight the spatial units
significant at a user-defined significant level and
these are core-spatial clusters or core-spatial outliers. In order to formally test the existence of
spatial associations in attribute values for the present study, a spatial analytical tool, GeoDa is
employed to calculate Moran’s I and LISA statistics. GeoDa is an open source software program
that serves as a tool for spatial data analysis,
which is developed and managed by The Center
for Spatial Data Science at the University of
Chicago. This tool analyzes spatial association,
which is (dis)similarity between geographic distribution of spatial units of observation, the states,
and their attribute values under consideration
(e.g. Child Neglect change).
In the following sections, we present findings
from the Moran’s I and LISA tests which determine the association between geographic distribution of spatial units of observation and their
attribute values under consideration. Based on
how geographic neighbors are defined, the degree
of spatial association may vary and a neighborhood weight matrix defines a neighborhood structure. Initially, we applied several neighborhood
structures – one set based on contiguity and the
other on distance – and tested spatial autocorrelation under the various neighborhood structures.

Global spatial autocorrelation

Using the Moran’s I statistics, the ‘Ratio’ variable
is found to be statistically significant at 1% level
under the three nearest neighbors’ structure. The
estimated Moran’s I value is 0.228975, indicating
there is a positive global spatial autocorrelation at
1% significant level (see Figure 1). With 999 permutations, pseudo p-value for the estimation is
0.004. This suggests that among the 42 contiguous jurisdictions included in this study; the spatial distribution pattern with ‘Ratio’ variable
indicates the existence of spatial clusters with
similar ‘Ratio’ values at global level. For other
two-growth variables, ‘TANF’ and ‘Child
Neglect’, there is no statistical evidence supporting the presence of global spatial autocorrelation.
Local spatial autocorrelation

Maps 3 and 4 demonstrate the existence of local
clusters and spatial outliers among state-level
neighbors at a 5% significant level, for ‘Child
Neglect’ variable and for ‘Ratio’ variable, respectively. As shown in the maps, when a state is classified as High-High then the state has a high

Figure 1. Moran’s I statistics for ‘Ratio’ of three nearest
neighbors’ weight matrix.
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Map 3. LISA map for ‘child neglect’ variable under three closest neighbors’ weight matrix.

Map 4. LISA map for ‘Ratio’ variable of three closest neighbors’ weight matrix.

value in the attribute variable (e.g. change in
child neglect) and its surrounding three nearest
states also have high values for the same variable.
On the other extreme, on Maps 3 and 4, when a
state has a low value for the change in child neglect or in ratio variable and its three neighboring
states also have a low value for the same variable,
then we classify the state as Low-Low. These two
cases are known as spatial clusters, forming

positive spatial autocorrelation at a global level.
Spatial clusters apply to both high-high situations
and low-low situations.
The other type of detected spatial pattern in
LISA statistics is a spatial outlier. On our maps,
if a subject state’s attribute value is high with low
attribute values for neighboring states, it is classified as ‘High-Low’ spatial outlier. In contrast, the
reverse case is called, ‘Low-High’ outlier.
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Whereas there is no statistically significant spatial autocorrelation at the global level for the
growth variable, ‘Child Neglect’, a LISA statistical
tool still identifies spatial clusters or outliers at a
local level. The testing result with a 5% significance level is drawn in Map for ‘Child Neglect’
(Map 3). Additionally, the global spatial autocorrelation found in ‘Ratio’ variable is confirmed
with the presence of local spatial cluster using
LISA statistics (Map 4).
LISA results for child neglect growth

Map 3 shows that for ‘Child Neglect’ growth
variable, four states form a High–High spatial
cluster continuum in the Midwest-South corridor
of the US and two states are classified as
Low–Low (shared in blue) clusters. Additionally,
three jurisdictions, Illinois, Oklahoma, and
Washington, DC, form Low–High spatial outliers.
LISA analysis for ‘Child Neglect’ variable found
Nebraska, Missouri, Arkansas, and Mississippi as
High–High clusters and both Illinois and
Oklahoma are classified as Low–High outliers.
Low–Low states do not form a strong spatial concentration pattern and only two states: New
Hampshire and Tennessee are classified as
Low–Low clusters.
LISA results for ratio variable

Map 4 presents a LISA map for the ‘Ratio’ variable, with 41 states and DC. Of the 42 jurisdictions, four states in the Midwest to Southern US
form a High–High spatial cluster corridor,
including Missouri, Arkansas, Louisiana, and
Mississippi. Only Maryland is classified as the
‘Low–Low’ case with a low value of ‘Ratio’ surrounded by its three neighbors with low values
for the ‘Ratio’ variable (see Map 4). For instance,
Maryland’s ‘Ratio’ value is 0.18133, while the
values for the same variable in its neighbors are
much lower (Pennsylvania (3.60661) and
Washington DC (0.77500)). Spatial distribution
pattern of the ‘Ratio’ variable is quite similar to
that for ‘Child Neglect’ growth variable. Spatial
distribution of ‘Ratio’ variable is mainly dominated by the spatial distribution of ‘Child
Neglect’ growth.

A negative ratio value is consistent with our
initial expectation that child neglect cases tend to
decrease with the increasing TANF caseloads
during a recession. Contrary to our expectation,
the four states in a High–High spatial cluster corridor found in the Midwest to Southern US form
strong positive local spatial clusters. In other
words, with rapidly increasing TANF caseloads,
these states’ child neglect cases did not decrease
but rather increased rapidly, and this finding
holds for the four states and for the surrounding
neighbors forming High–High clusters. Map 4
further shows that two states with statistical significance at a 5% level – Illinois and Oklahoma,
both classified as Low–High outliers. These two
states have low values for ‘Ratio’. However, their
three closest neighboring states have relatively
higher ‘Ratio’ values. Although the presence of
these outliers weakens the positive spatial association, the results still suggest an overall positive
spatial autocorrelation with stronger spatial clusters at a global level.
Summary

This study is unique since it addresses several
understudied questions about geographical or
spatial distribution patterns regarding the relationship or impact of a cash assistance program
for families and children on child neglect caseloads during one of the most severe recessions in
the US. Typically, studies that probe into child
neglect and cash assistance caseload changes during the recession are conducted on a national
level, masking important state-to-state variations
in these changes. In contrast, we examined TANF
and child neglect caseloads during each state’s
own recessionary period since in many instances
the substantial rise in the national unemployment
rate did not coincide with the timing of the rise
and length of the unemployment rate in
each state.
Our initial expectation was that there would be
an evident inverse relationship between growth
in the TANF caseload during the recession of
individual states and growth in child neglect caseloads. The logic behind this expectation was that,
all else constant, TANF cash assistance would
reduce financial hardships among some poor
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families and in turn reduce the risk of child neglect. Our findings, however, showed that child
neglect did not necessarily decrease during the
recession when TANF caseloads were increasing.
In support of our initial expectation, however,
the inverse relationship between increases in
TANF and child neglect decreases in some states
was more profound than the positive relation
found between increases in TANF and increases
in child neglect caseloads in other states. Our
findings showed that, the average rate of reduction for child neglect cases during the recession
was 19.9% among 22 states and an average rate
of increase was 7.7% in the remainder of states,
while TANF was increasing.
The importance of comparing regional differences in social programs is, in particular, evidenced when we compare changes in several
variables for the western region to other regions.
Relatively more than other regions, TANF caseloads in the western region increased faster than
the national average growth in response to substantial increases in unemployment rates. But,
such a finding does not apply to child neglect.
Three states in western region, Idaho, Nevada,
and Wyoming, had a reduction in child neglect
cases while their TANF caseloads were increasing
rapidly. Four of the remaining western states
experienced small or negligible increases in the
child neglect cases while TANF was growing rapidly.
The ratio variable, which was quite unique,
showed that TANF had a large impact on reduction of child neglect in many states. For example,
in Pennsylvania, a small increase in TANF of
10% can be associated with a huge decrease in
child neglect of 36%. The findings from Moran’s
I and LISA statistics offer an original perspective
for analyzing neighboring states with respect to
some of their shared social problems during the
recession. The impact of TANF on Child Neglect
captured by the ratio of changes in child neglect
to changes in TANF, proved to be important on
both a global and local levels. Spatial clusters are
more evident than spatial outliers at a local level
with dominant High–High and Low–Low spatial
clusters in the case of changes in child neglect.
For example, the findings suggest that a small
increase in TANF is associated with a large
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increase in child neglect in several states in the
Midwest-South corridor of the US. The four such
states, Iowa, Missouri, Arkansas, and Nebraska in
High–High local clusters typically may not provide a great deal of economic protection to those
in need. All four states can be characterized as
low TANF benefit states, which may not provide
enough of an economic protection to some needy
families who cannot meet their basic needs. Some
of these families may be at greater risk of
child neglect.
Discussion

Our analyses of TANF and child neglect during
the 2008 economic turn can provide stakeholders
the much needed information in order to monitor changes in TANF and child neglect and in
order to try to improve services to families with
children. The federal government has an interest
in how states fare with respect to poverty, cash
assistance programs, and child neglect and the
extent to which certain geographical areas fare in
comparison to others. After all, the federal government requires that states provide information
to them regarding TANF or child maltreatment
cases. The federal government does not have,
however, the information we have from this
study about these variables’ performance during
each state recession. By identifying and monitoring geographical patterns in TANF and child
neglect, we can more efficiently target federal
monies to the most needed geographical areas.
As a result of having information about TANF
and child neglect during the 2008 recession, partnerships between states can be developed, especially between those states that experienced
relatively more severe social problems. For
example, in our study, several neighboring states
showed large increase in child neglect during the
recession of 2008 (High–High). Collaboration
between these states may lead them to strategically plan for solutions for their problems.
The neighboring states with rising child neglect
caseloads can learn from each other and from
other neighboring states which experienced
decreases in child neglect during economic
downturns. The states with large increases in
child neglect may want to first investigate the
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reasons for the child neglect caseload increases
when TANF increases, which may be partially
due to loss of market and safety net income for
caretakers or very severe TANF policy choices
that impede families from applying or receiving
safety net income. Also, it may be that states
with increasing child neglect caseloads during the
recession do not have enough workers in TANF
or child welfare that can help families cope with
some of the economic consequences of the recession. On the other hand, states with positive
experiences (decreases in child neglect) during
the recession may also investigate major reasons
for decreases in child neglect and perhaps
develop some best policy practices that can be
used by states with increasing child neglect caseloads.
Partnerships between states and simply thinking collaboratively should be encouraged by the
federal government. The more partnerships
between states the more likely states are to find
common problems to address and creative solutions to deal with social problems. The federal
government encourages collaboration between
nonprofits organization with the idea that better
solutions will be in place. (For example, on a
local level many nonprofits collaborate in trying
to solve the problem of homelessness.) States can
work alone to find solutions to their problems
but working together has been found to yield better results in many instances (Hosam, 2018).
Finally, neighboring states with similar social
problems can empower themselves by requesting
extra funding from federal government. The
states in the western region in the US experienced severe recessions as well as similar TANF
responsiveness to the recession, faring above
national average. By joining forces, some of the
western states may have strategically acted in
order to get more funding and better services for
their clients. The states may have better chances
of succeeding in helping families with children
when they unite their efforts.
While this study broke ground in some important ways, it does have some limitations which need
attention. One of the limitations of the study is
that it is not able to show that child neglect cases
actually come from homes that are TANF enrolled
or eligible. It was impossible to obtain this

information. It also should be acknowledged that
child welfare policies and practices of each state
could have affected the size of child neglect caseloads and these variables are not controlled for in
this study. This was an exploratory study with the
purpose of identifying patterns of the variables of
interest. We did not seek to explain the growth in
child neglect with other variables but only with
TANF caseloads. With regard to changes in trends
of child neglect, it is important that future research
pays close attention to what happens when child
neglect caseloads increase or decrease in relation
to TANF. In other words, in states where TANF
rises and child neglect decreases, do in fact many
families with children who lose their jobs participate in the TANF program? Are there families
entering the TANF program who have a history of
neglect? How are these families faring in the recession with the help of TANF? In the case where
child neglect caseloads increase during recessions,
are child neglect cases occurring mostly among
families whose caretakers lost their jobs and have
not replaced their incomes? Other issues, of
course, may be related to changes in child neglect
cases, which should be analyzed by future research.
Note
1. We present census data for various programs, US
Census groups 50 US states and the District of
Columbia into four census regions – West, Midwest,
South and Northeast. Each census region is composed
of multiple census divisions and there are total of nine
census divisions. For further information, refer to the
following link, "https://www2.census.gov/geo/pdfs/mapsdata/maps/reference/us_regdiv.pdf" https://www2.census.
gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf
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