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Abstract

Background.—Despite the significance of firearm safety, we need additional data to understand
the prevalence and context surrounding firearm-related problems within the child welfare system.

Objective.—Estimate proportion of cases reporting a firearm-related problem during case
initiation and the contexts in which these problems exist.

Sample and Setting.—75,809 caseworker-written investigation summaries that represented all
substantiated referrals of maltreatment in Michigan from 2015-2017.

Methods.—We developed an expert dictionary of firearm-related terms to search investigation
summaries. We retrieved summaries that contained any of the terms to confirm whether a firearm
was present (construct accurate) and whether it posed a threat to the child. Finally, we coded
summaries that contained firearm-related problems to identify contexts in which problems exist.

Results.—Of the 75,809 substantiated cases, the dictionary flagged 2,397 cases that used a
firearm term (3.2%), with a construct accuracy rate of 96%. Among construct accurate cases, 79%
contained a firearm-related problem. The most common intent for a firearm-related problem was
violence against a person (45%). The co-occurrence of domestic violence and/or substance use
with a firearm-related problem was high (41% and 48%, respectively). 49% of summaries that
contained a firearm-related problem did not provide information regarding storage.

Conclusion.—When caseworkers document a firearm within investigative summaries, a firearm-
related risk to the child likely exists. Improved documentation of firearms and storage practices
among investigated families may better identify families needing firearm-related services.
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Introduction

Firearm injuries are the second leading cause of death among US children and adolescents
(Cunningham et al., 2018). Research consistently shows that the presence of a firearm in the
home significantly increases a child’s risk for firearm injury and/or death (Anglemyer et al.,
2014; Brent et al., 1993; Dahlberg et al., 2004; Miller et al., 2002). A recent survey of
pediatricians indicated near universal agreement that potential and actual access to loaded
firearms constitutes child neglect (Evans et al., 2017), and this finding is consistent with a
survey of social workers with child welfare expertise (Jennissen et al., 2019). Moreover,
neglect--specifically lack of supervision--is one of the most frequent forms of child
maltreatment (Child Maltreatment 2018, 2020), and research suggests that a lack of
supervision places a child at risk for unintentional firearm injury and death (Fowler et al.,
2017; Hardy et al., 1996). In addition to potential access to firearms, exposure to firearm-
related violence has been regarded as a form of trauma that poses a risk to child health and
development (Singer et al., 1995; Slovak, 2002). Despite the public significance of firearm
safety in the general population and specifically within child welfare, the field has no data
regarding the extent to which firearms and firearm-related problems are an issue within child
welfare.

The data systems used for child welfare documentation, referred to as the Statewide
Automated Child Welfare Information Systems (SACWIS), generally do not contain
structured data fields specifically for documenting firearms and firearm-related problems.
Consequently, the field has virtually no research and structured data for building a
comprehensive understanding of firearm-related problems among child welfare-involved
families. Addressing this gap in knowledge is critical for developing targeted safety and
intervention strategies for families and caseworkers given the ubiquity of firearm violence
and accidents in the United States.

In the current study, we addressed this knowledge gap by analyzing investigation summaries,
which are unstructured text data. A key problem is retrieving relevant summaries from a
large population of records. We responded to this problem by constructing an expert
dictionary of terms that were used to search a large collection of investigation summaries.
We then manually reviewed summaries to address the following study aims:

1. Estimate the prevalence of firearm-related problems among child welfare
involved families; and

2. Describe the contexts in which firearm-related problems are observed among
these families.

This knowledge can provide empirical data to shape policies around firearms within foster
care and elucidate risks child welfare workers may encounter during both investigations of
maltreatment and provision of services.
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The research team obtained the administrative records for all substantiated referrals of child
maltreatment in Michigan from 2015 through 2017. Substantiated referrals include those
cases in which a caseworker found a preponderance of evidence that child maltreatment had
occurred. That is, the worker believed it was more likely than not that an adult perpetrated
abuse or neglect against a child in their care. State-level child welfare agencies originally
collected these records for internal use, and these records contain detailed information
related to all maltreatment referrals (i.e., sets of allegations) substantiated by the agency
following investigation during this time period. These records also include investigation
summaries. Per agency guidelines, investigation summaries detail:

[The] relevant facts/evidence pertaining to the allegations obtained during the
investigation that resulted in the determination of whether a preponderance of
evidence existed. ... Include documentation, as appropriate, of prevalent and
underlying family issues (for example, substance abuse, lack of parenting skills,
child behavioral issues, violence in the home) and any other issues found during the
investigation.

The research team obtained all investigation summaries (hereafter referred to as
‘documents’) of substantiated cases of abuse or neglect from 2015 through 2017 (N =
75,843). The University of Michigan Institutional Review Board approved the current
research.

The study team required each document to contain at least 50 words to be retained for
analysis to ensure sufficient content if a firearm was present. The study team managed and
analyzed all text data using R (version 3.4.4).

Expert dictionary

This project aimed to identify all possible cases in which a firearm-related problem was
present. To do this, the research team developed a list of terms hypothesized to represent the
common language used by caseworkers (e.g., “firearm,” “gun,” “rifle”) to describe firearm-
related problems in investigation summaries. We refer to this list of terms as an expert
dictionary. We developed this dictionary using an online glossary of firearm terms (https://
en.wikipedia.org/wiki/Glossary of firearms_terms) in addition to a review of investigation
summaries. We identified all terms in the glossary that referred to an actual firearm, and we
then omitted terms that did not occur within any cases and those terms with a high “false-
positive” rate (e.g., Remington more often referred to a person’s name compared to a
firearm). We then used the dictionary to search investigation summaries that contained these
terms, and we manually reviewed and coded a subset of these summaries. The development
and use of the expert dictionary for querying records followed well-established procedures
for content analyzing large collections of text data (Bengston & Xu, 1995).

To assess the accuracy of the expert dictionary, we randomly sampled 10% of documents
flagged by the dictionary for further evaluation, as we expected 10% of flagged documents
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would yield a substantial sample size with ample richness to provide saturation of firearm-
related contexts. We considered the accuracy of the dictionary on two different dimensions:
construct accuracy and risk/service need. Construct accuracy refers to whether the term used
in the investigation summary specifically relates to a firearm, irrespective of whether an
actual firearm-related problem exists. For example, a caseworker may have indicated that a
family is living next to a gun shop. In this case, the term gun has construct accuracy because
it is referring to actual firearms. Alternatively, a caseworker may have stated, “The presence
of alcohol remains a significant trigger for the father’s alcohol problems.” In this example,
the term trigger is terminology related to firearms, but we do not have construct accuracy
because the usage does not relate to firearms.

All construct accurate cases were then reviewed to determine the existence of a risk/service
need using the criteria outlined in Table 1. We defined a case as reporting a firearm-related
problem if the case had construct accuracy and met any of the given risk/service need
criteria. We defined a case as notreporting a firearm-related problem if the case was
construct accurate but did not have a corresponding risk or service need.

A reliability check for construct accuracy showed 100% agreement among two reviewers.
The kappa estimate of inter-rater reliability for risk/service need was .67—a moderate level
of agreement (McHugh, 2012). Because this agreement was not as high as our other
estimates, the study team elected to dual code all construct accurate cases to determine
whether the case also had a risk/service need. The research team met to discuss and resolve
any discrepancies regarding whether or not a case contained a risk/service need, and thus
whether the case contained a firearm-related problem.

Context coding

Results

After identifying cases with a firearm-related problem, we performed a qualitative review of
the documents and coded their context of the risk. Through an iterative process of reviewing
documents, we identified context coding fields. The specific codes included: the stated intent
for the firearm’s presence (i.e., recreation, self-defense, suicide/self-harm, violence against a
person, crime against a place, environmental exposure outside the home, present in the home
without clearly stated intent); the possessor of the firearm (i.e., primary caregiver, secondary
caregiver, child); storage of the firearm (i.e., locked, unlocked); concurrent mental health
concerns of the firearm owner (i.e., present, not stated); concurrent substance abuse (i.e.,
present, not stated); and concurrent domestic violence (i.e., present, not stated). An author
with prior experience as a child welfare worker conducted this context coding based on the
investigation summaries detailed by the original caseworker. A second author reviewed the
coding and the research team met to discuss and resolve any discrepancies.

Of the 75,809 substantiated cases of abuse and neglect from 2015 through 2017, 2,397 cases
were flagged by the expert dictionary as mentioning a firearm (3.2%). After randomly
sampling 10% of these documents for further evaluation, we found that 231 out of 240
flagged documents were construct accurate (construct accurate rate = 96%).
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Among the 231 construct accurate cases, we identified 182 as reporting a firearm-related
problem; given the mention of a firearm within an investigative summary, the firearm posed
a risk to the child around 79% of the time. Taken together, these extrapolated results suggest
that over the span of three years, around 1,850 cases within the state’s child welfare system
included a firearm-related risk to the child.

Figure 1 illustrates the performance of the expert dictionary. ‘Gun’ was the most common
term among studies (n=201) followed by ‘firearm’ (n=75). Most terms related to a construct
accurate case within 100% of the documents where they were used; exceptions included
‘gun’ (n=7), ‘pistol’ (n=1), and ‘rifle’ (n=1). ‘Automatic weapon’ did not appear in any
documents. The more general and common firearm-related terms, including ‘gun’, ‘firearm’,
‘pistol’, and ‘rifle’, were associated with firearm-related problems the majority--but not all--
of the time (i.e., 77-89%). Although infrequently appearing within documents, ‘revolver’,
‘Smith & Wesson’, ‘semi-automatic’, ‘AK-47’, and ‘Uzi’ were associated with firearm-
related problems at each mention.

We further assessed the context in which firearm-related problems existed, illustrated in
Table 2. Among the 182 documents reporting a firearm-related problem, the most common
intent for the firearm’s presence was violence against a person (45% of cases reporting a
firearm-related problem). No caseworker cited recreation (e.g., hunting) as the primary
intent for a firearm given the firearm posed a firearm-related problem. Primary caregivers
were most often the individuals in possession of the firearm (68% of cases with a firearm-
related problem). Regarding firearm storage, a plurality of cases reporting a firearm-related
problem (49%) did not include information on firearm storage, and 45% of cases reporting a
firearm-related problem indicated that a firearm was unsafely stored (e.g., stored unlocked,
even if not loaded). Domestic violence and substance use were present in a substantial
proportion of cases with firearm-related problems (41% and 48%, respectively), whereas
caseworkers noted mental health issues in a minority of cases (15%).

Discussion

The expert dictionary of firearm-related terms had a high rate of accuracy for identifying
firearms within investigative reports. Moreover, when a caseworker documented a firearm
within an investigative summary, the firearm posed a risk to the child in the majority of
cases. These results provide methodological opportunities for extracting critical safety
related information from unstructured child welfare records. Additionally, this study
documents the risks of firearm-related problem in substantiated cases of abuse and neglect
and possibly workplace safety issues for investigation workers.

Developing system-level safety and intervention strategies for families and caseworkers
requires understanding the context in which firearms are present; e.g., what is the firearm’s
intended purpose, how is it stored, and who possesses the firearm? Recreation (e.g., hunting,
sport) and protection are among the top-cited reasons for owning a firearm among
Americans (Hepburn et al., 2007). Yet, in the present study, caseworkers never identified
recreation as the intent for firearm presence that placed a child at risk, and caseworkers
identified only four cases where protection was the intent for firearm presence that placed a
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child at risk. This pattern of results suggests that caseworkers are unlikely to identify
firearm-related problems if the only evident intent for the firearm is protection and/or
recreation. An important qualifier to this statement, however, is that it relies on caseworkers’
assessments which may exclude key information such as firearm storage.

Among cases with a firearm-related problem, 49% of cases did not include information
regarding firearm storage. Yet, researchers have previously established the importance of
firearm storage in protecting youth: when firearms are present in the home, the safe storage
of these firearms is associated with a reduced risk of both intentional and unintentional
injuries among youth (Grossman et al., 1999; Monuteaux et al., 2019). Moreover, firearm
storage behaviors are modifiable factors that appropriate programming--specifically
interventions that provide safety devices--can change (Rowhani-Rahbar et al., 2016).
Because unsafe firearm storage increases the risk for youth firearm injury and death
(Grossman et al., 1999; Monuteaux et al., 2019), and interventions can effectively promote
safe storage (Rowhani-Rahbar et al., 2016), we recommend that caseworkers systematically
document storage practices surrounding any firearms present in an investigated home and
offer corresponding services.

The possessors of firearms in cases with firearm-related problems were most often the
child’s primary caregiver, and they often had a history of domestic violence and/or substance
use; caseworkers cited the presence of caregiver mental health concerns comparably less
often. This finding supports a growing body of literature that finds mental health does not
play a central role in interpersonal firearm violence (Metzl & MacLeish, 2015; Pinals et al.,
2015; Swanson et al., 2015). Although caregiver mental health is important to address, our
findings suggest that other caregiver features such as a history of domestic violence
involvement and/or substance use are more often associated with firearm-related problems
for a child.

Given that the mention of firearms within investigative summaries is a rare event, we were
not able to obtain estimates of the specificity and sensitivity of the dictionary. Identifying
false negative cases would have required the manual review of thousands of investigative
summaries that the expert dictionary did not flag, which would have outstripped the
resources available for the present project. Additionally, firearms may have been present in a
case, but a caseworker may not document it. For example, in the presence of a non-firearm
related threat that represents a sufficient cause to intervene, a caseworker may not document
the co-occurring presence of firearms. Furthermore, we only included substantiated referrals
of child maltreatment in the present review. Future studies could evaluate if the prevalence of
firearm-related problems at investigation differs according to if a case in substantiated versus
unsubstantiated. Finally, we only sampled 10% of flagged documents. Although we expect
similar patterns in the remaining documents, our prevalence estimates are imprecise. Given
these limitations, the present results are likely an underestimate of the true presence of
firearms and firearm-related problems in the home.

The present work is the first step in identifying and elucidating firearm-related risks among
families involved in the child welfare system. Although a relatively rare event, firearm-
related risks can carry severe consequences. Improved documentation of the presence of
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firearms and corresponding storage practices among investigated families may better
identify families in need of firearm-related services. Given the severity of firearm-related
problems—and our estimate that annually nearly 2,000 children who are the subjects of
substantiated maltreatment also face a firearm-related threat—we recommend future
research and practice identify methods for case workers to more readily assess and intervene
on firearm-related problems.

Acknowledgements:

We would like to thank the Research Assistants who provided coding expertise for this paper, namely Susan Balto,
Pnina Tranen, and Juliann Li. We would also like to thank the developer of the first iteration of the firearm expert
dictionary, Gregory Bushman.

Funding: This study was funded, in part, by an award through the Eunice Kennedy Shriver National Institute of
Child Health and Human Development (F32HD100021-01). This sponsor was not involved in the study design, data
collection, analysis and interpretation, manuscript writing, nor the decision to submit this article for publication.

References

Anglemyer A, Horvath T, & Rutherford G (2014). The Accessibility of Firearms and Risk for Suicide
and Homicide Victimization Among Household Members: A Systematic Review and Meta-analysis.
Annals of Internal Medicine, 160(2), 101-110. 10.7326/M13-1301 [PubMed: 24592495]

Bengston DN, & Xu Z (1995). Changing National Forest Values: A content analysis. (NCRP-323; p.
NC-RP-323). U.S. Department of Agriculture, Forest Service, North Central Research Station
10.2737/NC-RP-323

Brent DA, Perper J, Moritz G, Baugher M, & Allman C (1993). Suicide in adolescents with no
apparent psychopathology. Journal of the American Academy of Child & Adolescent Psychiatry,
32(3), 494-500. [PubMed: 8496111]

Child Maltreatment 2018. (2020). U.S. Department of Health & Human Services, Administration for
Children and Families, Administration on Children, Youth and Families, Children’s Bureau https://
www.acf.hhs.gov/cb/research-data-technology/statistics-research/child-maltreatment

Cunningham RM, Walton MA, & Carter PM (2018). The major causes of death in children and
adolescents in the United States. New England Journal of Medicine, 379(25), 2468-2475. [PubMed:
30575483]

Dahlberg LL, Ikeda RM, & Kresnow M (2004). Guns in the home and risk of a violent death in the
home: Findings from a national study. American Journal of Epidemiology, 160(10), 929-936.
[PubMed: 15522849]

Evans EM, Jennissen CA, Oral R, & Denning GM (2017). Child welfare professionals’ determination
of when children’s access or potential access to loaded firearms constitutes child neglect: Journal of
Trauma and Acute Care Surgery, 83, S210-S216. 10.1097/TA.0000000000001598 [PubMed:
28570346]

Fowler KA, Dahlberg LL, Haileyesus T, Gutierrez C, & Bacon S (2017). Childhood Firearm Injuries in
the United States. Pediatrics, 140(1). 10.1542/peds.2016-3486

Grossman DC, Reay DT, & Baker SA (1999). Self-inflicted and unintentional firearm injuries among
children and adolescents: The source of the firearm. Archives of Pediatrics & Adolescent Medicine,
153(8), 875-878. 10.1001/archpedi.153.8.875 [PubMed: 10437764]

Hardy MS, Armstrong FD, Martin BL, & Strawn KN (1996). A firearm safety program for children:
They just can’t say no. Journal of Developmental and Behavioral Pediatrics: JDBP, 17(4), 216-
221. [PubMed: 8856516]

Hepburn L, Miller M, Azrael D, & Hemenway D (2007). The US gun stock: Results from the 2004
national firearms survey. Injury Prevention, 13(1), 15-19. 10.1136/ip.2006.013607 [PubMed:
17296683]

Child Abuse Negl. Author manuscript; available in PMC 2021 September 01.


https://www.acf.hhs.gov/cb/research-data-technology/statistics-research/child-maltreatment
https://www.acf.hhs.gov/cb/research-data-technology/statistics-research/child-maltreatment

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sokol et al.

Page 8

Jennissen CA, Evans EM, Karsjens AA, & Denning GM (2019). Social workers’ determination of
when children’s access or potential access to loaded firearms constitutes child neglect. Injury
Epidemiology, 6(S1), 1-11. 10.1186/s40621-019-0202-2 [PubMed: 30637568]

Metzl JM, & MacLeish KT (2015). Mental illness, mass shootings, and the politics of American
firearms. American Journal of Public Health, 105(2), 240-249. [PubMed: 25496006]

McHugh ML (2012). Interrater reliability: the kappa statistic. Biochemia medica: Biochemia medica,
22(3), 276-282. [PubMed: 23092060]

Miller M, Azrael D, & Hemenway D (2002). Firearm availability and unintentional firearm deaths,
suicide, and homicide among 5-14 year olds. Journal of Trauma and Acute Care Surgery, 52(2),
267-275.

Monuteaux MC, Azrael D, & Miller M (2019). Association of Increased Safe Household Firearm
Storage With Firearm Suicide and Unintentional Death Among US Youths. JAMA Pediatrics,
173(7), 657-662. 10.1001/jamapediatrics.2019.1078 [PubMed: 31081861]

Pinals DA, Appelbaum PS, Bonnie R, Fisher CE, Gold LH, & Lee L-W (2015). American Psychiatric
Association: Position statement on firearm access, acts of violence and the relationship to mental
illness and mental health services. Behavioral Sciences & the Law, 33(2-3), 195-198. [PubMed:
26095100]

Rowhani-Rahbar A, Simonetti JA, & Rivara FP (2016). Effectiveness of Interventions to Promote Safe
Firearm Storage. Epidemiologic Reviews, 38(1), 111-124. 10.1093/epirev/mxv006 [PubMed:
26769724]

Santaella-Tenorio J, Cerda M, Villaveces A, & Galea S (2016). What do we know about the
association between firearm legislation and firearm-related injuries? Epidemiologic Reviews,
38(1), 140-157. [PubMed: 26905895]

Singer MI, Anglin TM, Yu Song L, & Lunghofer L (1995). Adolescents’ exposure to violence and
associated symptoms of psychological trauma. Jama, 273(6), 477-482. [PubMed: 7837366]

Slovak K (2002). Gun violence and children: Factors related to exposure and trauma. Health & Social
Work, 27(2), 104-112. [PubMed: 12079165]

Swanson JW, McGinty EE, Fazel S, & Mays VM (2015). Mental illness and reduction of gun violence
and suicide: Bringing epidemiologic research to policy. Annals of Epidemiology, 25(5), 366-376.
10.1016/j.annepidem.2014.03.004 [PubMed: 24861430]

Child Abuse Negl. Author manuscript; available in PMC 2021 September 01.



1duosnuey Joyiny 1duosnuepy Joyiny 1duosnuepy Joyiny

1duosnuey Joyiny

Sokol et al. Page 9

[ Construct accurate B Firearm-related problems e

et 77% o 201

Firearm — 100% JE

Pistol T 97% 37

Rifle T 97% 30
Revolver :ggz«: 4
Smith & Wesson :gg:z 3
Glock i 100% g
Semi-automatic ‘:gg:ﬁ )
e o
o
Automatic weapon "

Figure 1.

Expert dictionary performance

Child Abuse Negl. Author manuscript; available in PMC 2021 September 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Sokol et al.

Table 1.

Criteria for indicating a firearm-related problem

Page 10

Risk or service need criteria

Example

Use (or threat of use) of a firearm for violent or threatening means

Firearm used (or threatened use) in the context of domestic
violence

Unsafe storage of a firearm (i.e., firearm stored unlocked, even if unloaded)

Firearm stored above a door frame

Carriage of a firearm if the purpose for carrying a firearm is malicious

Firearm carried for intended assault against a person and/or
crime against a place

Negligent or concerning access/carriage/use of the firearm

Firearm used while experiencing a manic episode

Presence of an illegal firearm

Possessing a stolen firearm

Access/carriage/use of a firearm while under the influence of substances

Firearm used while intoxicated

A minor’s unsupervised access/carriage/use of a firearm

Firearm accessed by child without adult supervision

Presence of a firearm in a violent home setting or home with high potential for
violence

Firearms present in a home that is conducting illegal activity

Child’s exposure to gun violence through witnessing the violence and/or its
aftermath

Child sees a caregiver wounded by firearm violence

Past firearm incident with no evidence that the threat has been mitigated

Firearm previously stored unlocked, and there is no evidence
it is now safely stored

Note. Actors within the “risk or service need” are either caregiver or child.
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Context coding of firearm-related risks.

Table 2.

Context code

Percent of firearm-related risk documents (n=182)

Firearm intent

Violence against a person 45% (81)
Present in home without clearly stated intent | 34% (62)
Suicide or suicide attempt 11% (20)
Other 7% (13)
Self-defense 2% (4)
Environmental exposure 1% (2)
Firearm possessor
Primary caregiver 68% (123)
Other 11% (20)
Secondary caregiver 8% (15)
Child 7% (12)
Unclear or unknown 7% (12)
Firearm storage
Not stated 49% (89)
Safe 44% (81)
Unsafe 7% (12)
Mental health issue
Not present or not stated 85% (155)
Present 15% (27)
Domestic violence
Not present or not stated 59% (107)
Present 41% (75)
Substance use
Not present or not stated 52% (94)
Present 48% (88)
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