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Abstract

A secondary analysis of data from adult female prison inmates in the mid-Atlantic United States 

defined relationships between having incarcerated adult family members during childhood and 

neurological outcomes. Of 135 inmates, 99(73%) had one or more incarcerated adult family 

members during childhood. Regression analyses revealed that having incarcerated adult family 

members was related to greater frequency and severity of childhood abuse and higher incidence of 

neurological deficits in adulthood, especially related to traumatic brain injuries, compared to those 

without incarcerated adult family members. Along with being role models, adult family members 

impact the neurological health of children throughout their lifespan.

With the projected increase in prevalence of neurological conditions in the growing aging 

population in both developed and developing countries (WHO, 2015), it is critical to define 

risk factors in order to target prevention strategies. With the growing rate of incarcerations, it 

is critical to understand the impact this has on children in the families of incarcerated adults. 

Most studies of children with incarcerated adult family members describe psycho-social 

outcomes, yet little is understood about the long-term neurological health implications of 

having an adult family member incarcerated during childhood. The aim of the researchers 

was to elucidate the impact of having incarcerated adult family members during childhood 

on females and to define associated neurological health throughout their lifespan. The 

purpose of this study was to test our hypotheses that having incarcerated adult family 

members during childhood places one at greater risk of becoming a victim of abuse and 

increases risk for neurological impairment that results in ongoing high risk behaviors leading 

to subsequent incarceration and neurological decline throughout the life-span of females.

Background

It is critical to consider the fact that most prison inmates are parents. The mass incarceration 

of parents in the United States is a rapidly growing problem with issues of race and ethnic 
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disparities and poor outcomes for children of incarcerated parents (Foster & Hagan, 2009; 

Huq, 2015; Wildeman, 2012, 2014). Mass incarceration impacts child mortality (Wildeman, 

Andersen, Lee, & Karlson, 2014) and population health (Dumont, Brockmann, Dickman, 

Alexander, & Rich, 2012; Wildeman, 2012). Women with family members who were 

currently incarcerated had increased odds of being obese, having had a heart attack or stroke, 

and being in fair or poor health (H. Lee, Wildeman, Wang, Matusko, & Jackson, 2014). 

Incarceration of a woman or her partner in the year before birth was shown to be associated 

with higher odds of maternal hardship and poorer perinatal health behaviors (Dumont et al., 

2014). Many female prison inmates have had incarcerated adult family members during 

childhood as well as high rates of neurological impairment in adulthood (Brewer-Smyth, 

Burgess, & Shults, 2004).

Hundreds of millions of people worldwide are affected by neurological disorders, and the 

extension of life expectancy with ageing populations in both developed and developing 

countries are likely to increase the prevalence (WHO, 2015). The World Health Organization 

has determined that dementia is a public health priority. Dementia is a syndrome that affects 

memory, thinking, and behavior. The number of people living with dementia worldwide is 

currently estimated at 35.6 million and is projected to double by 2030 and more than triple 

by 2050 (WHO, 2012). Increased susceptibility for dementia and cognitive decline that is 

reported later in life after traumatic brain injury (TBI) may result from brain tissue loss that 

increases throughout the chronic post-injury phase, suggesting that TBI accelerates the rate 

of brain aging and atrophy (Cole, Leech, Sharp, & Alzheimer’s Disease Neuroimaging, 

2015). TBI, most often resulting from accidents, violence, and falls, is the leading cause of 

death and disability in children and young adults world-wide resulting in loss of many years 

of productive life, disability, and neurobehavioral problems (WHO, 2006). Health promotion 

is particularly important for neurological disorders by identifying those at risk and providing 

resources for rehabilitation and prevention of the projected escalation.

In order to break intergenerational cycles of physical and emotional trauma and criminal 

behavior (De Bellis, 2012; Forsman & Långström, 2012; Widom, 2000), it is imperative to 

continue to better understand factors contributing to it. Protective factors against violence 

perpetration such as measures related to parental expectations and connectedness with 

parents and other adults (Resnick, Ireland, & Borowsky, 2004) are difficult to achieve when 

adult family members are incarcerated. Family disorganization, dissolution and violence, 

which are often the case when an adult family member is incarcerated, can be risk factors for 

childhood abuse. There are numerous effects of adverse childhood experiences on physical 

health including neurobiological findings such as memory impairment (Anda et al., 2006) 

and long term health risks (Slopen, Koenen, & Kubzansky, 2014). Adverse childhood 

experiences significantly increased risk of many health-harming behaviors for physical 

inactivity, obesity, attempted suicide, and neurological decline (Bellis et al., 2014; Brewer-

Smyth, 2014; Brewer-Smyth et al., 2007). Having an incarcerated parent during childhood 

has been shown to be associated with numerous poor health outcomes in young adulthood 

including depression, posttraumatic stress disorder, anxiety, cholesterol, asthma, migraines, 

HIV/AIDS, and fair/poor health (R. D. Lee, Fang, & Luo, 2013). Because little is 

understood about long-term neurobehavioral outcomes of children with incarcerated adult 

family members, the aim of the researchers was to elucidate the impact of having 
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incarcerated adult family members during childhood on neuro-behavioral health throughout 

the lifespan of females.

Methods

Design and Sample

Because of the high rate of incarcerated adult family members in the lives of female prison 

inmates, and high rates of neurological impairment in this population, a secondary analysis 

was conducted of data from private interviews and examinations to understand how having 

incarcerated adult family members during childhood could influence neurological health 

throughout the lifespan. A modified case-control design was used to compare female prison 

inmates who had incarcerated adult family members during childhood to female prison 

inmates who did not have incarcerated adult family members during childhood. Adult 

female prison inmates were randomly recruited from both minimum and maximum security 

sections of a prison in a Mid-Atlantic state in the United States. All data were collected 

during private interviews and examinations conducted by the first author.

Detailed methods have been reported (Brewer-Smyth et al., 2004; Brewer-Smyth et al., 

2007). The sample size determined based on the parent studies was adequate to provide 

power (.8) to find a moderate effect with N=135 female prisoners and alpha =.05. Eighty-

one percent of eligible inmates volunteered to be in this study.

The study was approved by the institutional review boards of the principal investigator’s 

institutions and all participants signed written informed consents. Procedures were 

conducted in accordance with federal regulations for the conduct of research with prisoners 

(Brewer-Smyth, 2008).

Measures

Incarcerated adult family members during childhood were self-reported. Muenzenmaier’s 

scale (Meyer, Muenzenmaier, Cancienne, & Struening, 1996; Muenzenmaier, Meyer, 

Struening, & Ferber, 1993) was slightly revised to assess frequency and severity of sexual 

and physical abuse before age 18. It has reported validity and reliability in tests of women of 

similar age, ethnic background, and education including mentally ill women (Meyer et al., 

1996; Muenzenmaier et al., 1993). Higher scores indicate greater frequency and severity of 

abuse. Other data collection included abuse that resulted in health care treatment. They were 

also asked if any items on the abuse scale occurred since age 18 and when it occurred last. 

Self-reports were verified by evidence of physical injury and records when available.

General health and specifically neurological histories and physical examinations were 

evaluated by a certified neuro-rehabilitation clinical nurse specialist in accordance with 

standards that were validated by two neurologists and a neuropsychologist. Documentation 

and other examination evidence to support histories provided by each inmate was 

investigated, such as neurological deficits and cranial-facial scars or palpable areas of skull 

damage consistent with self-reports of traumatic injuries and other neurological histories.
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Analysis

Statistical methods included frequencies, t-tests and graphical checks. Childhood abuse 

scores and number of neurological histories and neurological examination abnormalities 

were dichotomized by the mean to indicate high scores compared to low scores. Logistic 

regression statistical analyses were then used to compare adult female prison inmates who 

had incarcerated adult family members during childhood to those who did not for each of the 

main variables.

Results

Of 135 adult female prison inmates, 99 (73%) had at least one adult member of their 

extended family incarcerated when they were a child. Hispanic and African American 

inmates had disproportionately high rates of incarcerated adult family members during 

childhood (Table 1). There were no significant differences in age, years of education, or 

violent crimes committed by participants who had incarcerated adult family members during 

childhood and those who did not.

Bivariate logistic regression revealed that having at least one incarcerated adult family 

member during childhood was related to having been a victim of childhood sexual abuse 

(OR = 2.200; 95% CI = 1.005–4.815), greater total childhood physical and sexual abuse 

scores (OR = 3.222; 95% CI = 1.286–8.074), greater number of neurological history reports 

per person prior to the current crime (OR = 2.673; 95% CI = 1.106–6.459) such as traumatic 

brain injuries (TBI), and greater number of neurological examination abnormalities per 

person in adulthood (OR = 2.625; 95% CI = 1.082–6.367), compared to those without 

incarcerated adult family members (Figures 1, 2, and 3).

Neurological histories and/or neurological examination abnormalities were evident in 95% 

of this random sample of female inmates. Other than traumatic brain injuries, neurological 

histories included exposure to lead and/or other toxin, stroke, seizures, central nervous 

system (CNS) infection, CNS tumor, having been the product of a complicated pregnancy 

and delivery, migraine, survived cardio-pulmonary resuscitation (CPR), was struck by 

lightning, other loss of consciousness such as due to choking, myasthenia gravis, and/or had 

undergone a neurosurgical procedure. Each neurological history report was added for a total 

number of neurological history reports per person. For example, someone with 3 TBIs was 

coded as 3. Recurrent TBI was particularly prevalent with most occurring during high risk 

behaviors such as while they were under the influence of alcohol or other substances. 

Neurological examinations corroborated with neurological histories with the most frequently 

occurring deficits including cranial nerve deficits, extremity weakness, gait abnormalities, 

rapidly alternating movement deficits, less than 3 word recall memory deficits, cranial facial 

scars, and palpable evidence of skull injury.

Females with incarcerated adult family members had a significantly earlier age of their first 

criminal conviction. Though there were a greater number of suicide attempts per person in 

the group with incarcerated adult family members, the difference was not statistically 

significant. Obesity was not significantly higher for those with incarcerated adult family 

members during childhood.
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Inmates described a series of events, often childhood abuse, contributing to their lack of 

regard for themselves and others often resulting in substance abuse and high risk behaviors 

for accidents, altercations, infectious disease transmission, and ongoing neurological 

decline. History of having been a victim of greater frequency and severity of childhood 

abuse placed one at greater risk of abuse in adulthood (OR = 2.614; 95% CI = 1.196–5.711). 

Abuse in adulthood was significantly related to a greater number of neurological histories 

(OR = 1.313; 95% CI = 1.075–1.604) and neurological examination abnormalities (OR = 

1.439; 95% CI = 1.118–1.853). Abuse in adulthood was related to greater risk of suicide 

attempts (OR = 3.171; 95% CI = 1.289–7.801).

Discussion

More than half of adult female prison inmates had at least one adult member of their 

extended family incarcerated when they were a child. Adult female prison inmates with at 

least one incarcerated adult family member during childhood were 2 times more likely to 

have been a victim of childhood sexual abuse, 3.2 times more likely to have higher total 

childhood physical and sexual abuse scores, 2.7 times more likely to have more neurological 

history reports prior to the current crime such as traumatic brain injuries, and 2.6 times more 

likely to have more neurological examination abnormalities in adulthood compared to those 

without incarcerated adult family members.

Having been a victim of greater frequency and severity of childhood abuse placed female 

prison inmates at 2.6 times greater risk of being abused in adulthood. Females abused in 

adulthood were 1.3 times more likely to have neurological histories and almost 1.5 times 

more likely to have neurological examination abnormalities. Neurological impairment is 

related to self-destructive high risk behaviors for further neurological decline such as for 

HIV transmission and altercations that can result in further neurological decline in this 

population of female prison inmates (Brewer-Smyth et al., 2007). Abuse in adulthood results 

in 3 times greater risk of suicide attempts. History of childhood sexual abuse and suicide 

attempts places adult female inmates at greater risk for obesity (Brewer-Smyth, 2014). 

Furthermore, recent abuse in adulthood and TBIs are related to violent criminal behavior in 

female prison inmates (Brewer-Smyth et al., 2004). In addition to the obvious neurological 

impairment associated with TBI, there are multiple mechanisms through which childhood 

sexual abuse can contribute to adverse brain development and behavioral dysfunction (De 

Bellis, 2012; De Bellis, Spratt, & Hooper, 2011).

Strengths and Limitations

Because this was a secondary analysis and not the original research question, researcher bias 

was not a risk. Cause and effect cannot be determined by this design because it was a cross 

sectional study. We cannot determine in all cases if neurological impairment occurred before 

or after childhood abuse because children at particular risk are those with special needs that 

may increase caregiver burden. However the correct temporal sequence occurred with adult 

family members incarcerated during childhood and childhood abuse occurring prior to the 

current incarceration and neurological examinations. Most neurological histories also 

occurred later in life and continued to result in a spiral downward to greater neurological 
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decline related to increased high risk behaviors, such as those leading to accidents or 

altercations resulting in recurrent TBIs. Furthermore, the number of neurological history 

reports describes mainly the frequency of recurrent TBIs per person, but not the severity or 

anatomical location of the injuries.

Direction for Future Intervention and Research

Sadly, in the decades since the closure of long-term mental health facilities throughout the 

United States and decrease in long-term inpatient neuro-rehabilitation, incarceration rates 

escalated with the vast majority of prisoners suffering from mental health problems (Dumont 

et al., 2012) that include both psychiatric as well as neurological conditions. Mental health 

facilities had previously provided for critical long-term needs of not only those with 

psychiatric conditions, but those with neurological conditions as well. Prison health systems 

must accommodate for the high prevalence of neurological impairment of female prison 

inmates who have often also been victims of childhood abuse. It is critical to break the cycle 

of events in the ongoing downward spiral related to the lack of regard for self and others, 

which leads to high risk behaviors for recurrent TBI and contributes to life-long neurological 

decline. Because female prison inmates in this population often receive short sentences and 

are frequently incarcerated and released, (Brewer-Smyth et al., 2004) prison health systems 

could play an important role in helping to break the cycle contributing to ongoing 

neurological decline. Screening for neurological impairment and attempts to separate 

patients with some neurological disorders from other prisoners may help the vulnerable 

population of female prison inmates from being exposed to criminal role models, further 

injury, and/or violence contributing to exacerbations of their condition. Prisons provide 

public health opportunities to reach medically underserved communities in the United States 

(Dumont et al., 2012). Yet health care systems alone cannot resolve this multifactorial 

problem.

Wildeman and Western (2010) argue that criminal justice reform alone will not solve the 

issues related to school failure, joblessness, untreated addiction, and mental illness that lead 

to increased incarceration; and that criminal justice reforms alone would repeat the mistakes 

made in the United States during the prison boom by addressing serious social problems 

with criminal justice policies. These problems require greater commitments to education, 

public health, and employment opportunities of low-skilled men and women (Wildeman & 

Western, 2010). Mental health is a critical area that requires serious attention in order to 

address incarceration rates and their long-term consequences for fragile families that 

contributes to ongoing neurological decline.

Nurse mentoring can play a role in this vulnerable population of children with incarcerated 

parents with public health initiatives to address high-risk behaviors in this often forgotten 

segment of the population (Falk, 2014). Further research is needed to determine the best 

interventions to rehabilitate those who have sustained a TBI in order to prevent 

neurobehavioral problems resulting in incarceration, recurrent TBI, and to prevent life-long 

neurological decline in this vulnerable population of children throughout their life span.
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Conclusions

Our findings have international implications as neurological decline is projected to be an 

increasing world-wide public health threat in aging populations (WHO, 2015). It is critical 

to recognize those at risk in order to plan prevention efforts. Parental incarceration impacts 

the long-term neuro-behavioral health of children. Along with being role models, adult 

family members promote a safe environment contributing to the physical, emotional, and 

neurological health of children throughout their lifespan. Children in extended families with 

incarcerated adults are a vulnerable population where initiatives are critically needed to 

prevent long-term consequences including life-long neurological decline. This is especially 

true for disproportionately higher rates of Black and Hispanics in the United States. Those 

who work with these children can play an important role in teaching them coping skills to 

prevent emotional and behavioral disorders, and improve resilience to adversity to prevent 

the cascade of events contributing to ongoing neurological decline. Children with 

incarcerated adult family members need support from their community. Particular attention 

is needed to help prevent high risk behaviors due to lack of regard for self and others that 

results in ongoing neurological decline throughout the life span of vulnerable populations of 

adult children of incarcerated adult family members.
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Figure 1. 
Those with incarcerated adult family members during childhood experienced greater 

frequency and severity of childhood abuse than those without incarcerated family members.
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Figure 2. 
Those with incarcerated adult family members during childhood had a greater number of 

neurological history reports (mean of 2 per person) than those without incarcerated adult 

family members. Other Neuro History includes Stroke, Seizures, CNS Infection, CNS 

tumor, Product of a Complicated Pregnancy/Labor/Delivery, Migraine, CPR Resuscitation 

Survivor, Struck by Lightning, Neurosurgical Procedure, Other Loss of Consciousness such 

as after Choking, and Myasthenia Gravis.
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Figure 3. 
Those with incarcerated adult family members during childhood had greater neurological 

deficits on physical examination than those without incarcerated adult family members.
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