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Introduction: Hyperarousal theory states that stressful negative events can result in a physiological response in the
body leading to poor sleep quality. Childhood trauma is associated with many negative health consequences
persisting into adulthood such as insomnia. Insomnia itself is a driver of poor physical and psychological health
including excessive alcohol use. We examined the direct and indirect relationships between trauma (i.e.,
physical-neglect, physical, emotional, and sexual abuse) as well as emotionally supportive families on insomnia,
impaired control over drinking, alcohol use, and alcohol-related problems.

Methods: We studied a sample of 941 college students (467 women, 474 men). For our data analysis, we used a
structural equation model with model indirect commands and 20,000 iteration bootstrapping with asymmetric
confidence intervals in Mplus to obtain our mediated effects.

Results: Higher levels of emotional abuse were directly associated with more insomnia. Further, higher levels of
physical neglect were directly associated with more impaired control over drinking. We found several media-
tional pathways from this investigation as well. Higher levels of emotional abuse were indirectly linked to both
more alcohol use and alcohol-related problems through increased insomnia and impaired control over drinking.
Conclusions: Our results were consistent with Hyperarousability Theory. We suggest that insomnia may
contribute to dysregulated drinking and that combating emotional abuse could be a promising therapeutic target
of intervention among college student social drinkers.

1. Introduction insomnia during adulthood (Bader, Schaefer, Schenkel, Nissen, &
Schwander, 2007).

“A ruffled mind makes a restless pillow” — Charlotte Bronte

Hyperarousal Theory presumes experiencing trauma will result in a
fight-or-flight response leading to poor sleep quality (Kalmbach et al.,
2018; Riemann et al., 2010). Insomnia refects trouble falling asleep,
trouble staying asleep, or waking too early (Punnoose, Golub, & Burke,
2012) and impacts between 10 and 30% of adults (Roth, 2007). Chronic
insomnia can increase impaired mood, fatigue, difficulty thinking, and
interfer with job performance (Punnoose et al., 2012); it is comorbid
with general anxiety (Neckelmann, Mykletun, & Dahl, 2007), social

1.1. Dimensions of childhood trauma and insomnia

Childhood trauma negatively effects both psychological and physi-
ological health and may be partially responsible for insomnia develop-
ment (Bader et al., 2007). Insomnia following trauma may be due to
hyperarousal; the heightened activation of the hypothalamic-
pituitaryadrenal (HPA) axis and sympathetic nervous system (Otte,
Lenoci, Metzler, Yehuda, Marmar, & Neylan, 2005; Vgontzas et al.,

anxiety (Blumenthal, Taylor, Cloutier, Baxley, & Lasslett, 2019),
depression (Staner, 2010), post-traumatic stress disorder (PTSD;
Lamarche & De Koninck, 2007), suicidal ideation (Zuromski, Cero, &
Witte, 2017), as well as substance abuse (Roane & Taylor, 2008).
Importantly, childhood maltreatment may drive the development of
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2001). Presumably, individuals who experienced a traumatic event
show persistent alterations to neuroendocrine functioning consistent
with hyperarousal (Otte et al., 2005). Traumatic events can precipitate
psychophysiological symptoms and the sensation of hyperarousal
(Schell, Marshall, & Jaycox, 2004) and have been positively associated
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with insomnia (Heir, Piatigorsky, & Weisath, 2010; Felmingham, Ren-
nie, Gordon, & Bryant, 2012).

Hyperarousal following childhood trauma can result in psycho-
physiological changes persisting over time. Life events that trigger a
state, such as the state of hyperarousal from a fight-or-flight response
following a stressful event, can develop into a trait, or a stable aspect of
one’s behavior or personality (Perry, Pollard, Blakley, Baker, & Vigi-
lante, 1995). For instance, Blumenthal et al. (2019) found individuals
higher on the trait of social anxiety are at higher risk for alcohol use
disorder (AUD) when the mediating mechanism of insomnia is present.
In this present investigation, we set out to determine if insomnia was
directly linked to impaired control over drinking and if insomnia
mediated the indirect links between distinct childhood trauma di-
mensions and drinking outcomes (i.e. impaired control, alcohol use,
alcohol-related problems).

1.2. Trauma, insomnia, and alcohol use

Insomnia following a traumatic event is a risk factor for impaired
attention, inhibition, and poor decision making, which may predispose
one to making riskier choices involving alcohol (Fortier-Brochu &
Morin, 2014; Anderson & Platten, 2011) as well as other substance use
(Jenkins et al., 2015; Short, Zvolensky, & Schmidt, 2021). Greater
insomnia and the resulting functional impairments (e.g., impaired
decision-making, reduced inhibition) are associated with greater nega-
tive consequences of alcohol use (Goodhines et al., 2019). Further,
greater sleep latency (the time between going to bed and sleep onset)
and increased rapid eye movement sleep are significant predictors of
relapse to alcohol use (Brower & Perron, 2010).

The comorbidity of insomnia and childhood maltreatment suggests
the presence of mediating variables within the childhood trauma to
alcohol-related problems pathway. For instance, insomnia is associated
with greater impulsivity (Schmidt, Gay, & Van der Linden, 2008).
Impaired control over drinking (IC) is considered impulsivity specific to
the drinking context (Patock-Peckham, Cheong, Balhorn, & Nagoshi,
2001; Patock-Peckham & Morgan-Lopez, 2006; Patock-Peckham, King,
Morgan-Lopez, Ulloa, & Filson Moses, 2011; Patock-Peckham, Canning,
& Leeman, 2018; Patock-Peckham et al., 2020) and is a well-validated
construct (Heather et al., 1998; Marsh et al., 2002; Sa’'nchez et al.,
2020). Impaired control over drinking (IC) is the inability to limit
alcohol consumption despite a-priori intentions to limit drinking
behavior (Heather, Tebbutt, Mattick, & Zamir, 1993, p.701).

1.3. Childhood trauma and gender

It is critical to determine the environmental factors underlying AUDs
such as childhood trauma prior to age 12. The distinct facets of trauma
and their definitions and what each dimension is related to is depicted in
Table 1. Albeit, AUDs are increasing greatly among women in more
recent times (Grant et al., 2017), men still generally consume more
alcohol than women (Erol & Karpyak, 2015). Thus, we included cis-
gender (men, women) as a covariate in our model. As depression is
commonly considered bi-directionally associated with both insomnia
(Buysse et al., 2008; Fang et al., 2019) and AUDs (McHugh & Weiss,
2019) we also included depression as a covariate in our model.

1.4. Objectives and hypotheses

This investigation sought to examine the indirect relationship be-
tween childhood trauma on both alcohol use and alcohol-related prob-
lems with insomnia and impaired control serving as potential mediators.
Based upon Hyperarousal Theory (Kalmbach et al., 2018; Riemann et al.,
2010), we hypothesized that physical, sexual, and emotional abuse as
well as physical neglect would be indirectly linked to alcohol-related
problems through both insomnia and impaired control. We predicted
that a supportive family would be indirectly linked to decreased alcohol-
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Table 1
Facets of Trauma.

Physical
Neglect

The failure to provide necessary

care so as to seriously endanger

the physical health of the child

Constructs Associated with this Facet: domestic violence, single parent households,
poverty, substance abuse, & negative academic outcomes (DiLauro, 2004; Brown,
Cohen & Salinger, 1998; Connell-Carrick, 2003; Sedlack et al., 2010; Drake &
Pandey, 1996; Taussig, 2002; Nikulina, Widom, & Czaja, 2011)

“When I was growing up, I
didn’t have enough to eat”

Emotional
Abuse

Any act which may diminish the
sense of identity, dignity, and
self-worth.

“When I was growing up,

people in my family called

me things like “stupid”,

“lazy”, or “ugly”.”

Constructs Associated with this Facet: dissociation, depression, irritability, lower self-
esteem, marital dissatisfaction, anxiety, eating disorders, substance abuse,
posttraumatic stress disorder, intimate partner violence (Perry et al., 2007; Briere &
Runtz, 1990; Teicher et al., 2006; Briere & Runtz, 1988; Hyman et al., 2006;
Witkiewitz & Dodge-Reyome, 2001; Schneider et al., 2007; Berzenski & Yates,
2010)

Sexual
Abuse

Abusive sexual behavior by one
person upon another.

“When I was growing up,
someone tried to make me
do sexual things or watch
sexual things.”

Constructs Associated with this Facet: increased somatization, health problems,
depression, posttraumatic stress disorder, dissociation, substance abuse, self-injury
(Jacobsen & Herald, 1990; Goodman et al., 1997; Springs & Freidrich, 1992;
Putnam, 2003; Polunsly & Follette, 1995; Fergusson et al., 2008; Neumann et al.,
1996; Klonsky & Moyer, 2008; Gratz, 2003)

Physical
Abuse

Any intentional act causing
injury or trauma by way of
bodily contact.

“When I was growing up,

people in my family hit me

so hard that it left me with

bruises or marks”

Constructs Associated with this Facet: own-child abuse, household disorganization,
depressive episodes (Ertem et al., 2000; Elmer, 1967; Kim & Cicchetti, 2006; Kazdin
et al., 1985)

Emotional
Support

The ability to show empathy,
compassion, and genuine
concern for another person.

“When I was growing up, I
knew that there was
someone to take care of and
protect me.

Constructs Associated with this Facet: resiliency, better psychological adjustment,
less posttraumatic stress disorder symptoms, less female depressive symptoms, less
future depression in adolescent females, lower levels of illness, less health decline,
less helplessness (Valentine & Feinauer, 1993; Collishaw et al., 2007; Testa et al.,
1992; Hyman et al., 2003; Powers et al., 2009; Stice et al., 2004; Zhao et al., 2010;
Merrick et al., 2013; Kendall-Tackett, 2002)

related problems through both lower levels of insomnia and IC.

2. Method
2.1. Participants

Participants included 941 university students (467 women, 474
men) who were awarded course credit and the protocol was approved by
the IRB. This sample was 56% male, with an average age of 20.41 years
(SD = 3.27) and was 66% Caucasian, 14% Hispanic, 10% Asian, and 4%
African American, and 6% reported “other” race/ethnicity.

2.2. Measures

2.2.1. The childhood trauma questionnaire

(CTQ; Bernstein et al., 2003) consists of 25-items, measuring phys-
ical neglect, emotional, physical, and sexual abuse as well as an
emotionally supportive family retrospectively from childhood prior to
age 12. Emotional abuse consists of 5-items including, “People in my
family said hurtful or insulting things to me.” Physical abuse consists of
5-items including, “People in my family hit me so hard it left me with
bruises or marks.” Sexual abuse consists of 5 items including, “Someone
tried to touch me in a sexual way or tried to make me touch them.”
Physical neglect consists of 5-items including, “I didn’t have enough to
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eat.” Emotionally supportive family members consisted of 8-items
including, “I knew there was someone to take care of me and protect
me.” The a reliabilities were physical neglect 0.71, emotional 0.84,
physical 84, and sexual abuse as well as an emotionally supportive
family 0.91.

2.2.2. The athens insomnia scale

(Soldatos, Dikeos, and Paparrigopoulous (2000)) is an 8 item scale
measuring difficulty falling asleep, awakening during the night, awak-
ening early in the morning, total sleep duration, and quality of sleep.
Sample items include “sleep induction (time it takes you to fall asleep
from turning-off the lights)”, “awakenings during the night“, and
“sleepiness during the day.” The a reliability for this sample was 0.89.

2.2.3. Impaired control part III

Scale reflects 10-items from (Heather et al., 1993). Higher scores on
this measure are reflective of a lack of perceived control over drinking (i.
e., an inability to stop drinking at will). A sample item included, “Even if
I intended having only one or two drinks, I would end up having many
more.” The « reliability was 0.84.

2.2.4. Alcohol use (Quantity/Frequency Measure)

The quantity and frequency items were combined into a single
Quantity/Frequency Scale by converting the frequency scales into
equivalent occasions per month, which ranged from 1 = 0.5 times per
month to 7 = 28 times per month, and the quantity levels into equivalent
grams of alcohol, which ranged from 1 = 10 g per month to 5 = 70 g per
month. These values were multiplied and the distribution of scores were
transformed through a log; ¢ transformation (Wood, Nagoshi, & Dennis,
1992).

2.2.5. Alcohol-related problems. Young adult alcohol problems screening
test

(YAAPST) is a 27-item questionnaire that measures the negative
consequences of alcohol use in college students (Hurlbut & Sher, 1992).
This scale assesses current and lifetime alcohol-related issues. A sample
item included, “Have you ever neglected your obligations, your family,
your work, or school-work for two or more days in a row because of your
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drinking?” The a reliability was 0.83.

2.3. Statistical approach

A structural equation model was fit using Mplus v7.2 (Muthén &
Muthén, 1998-2013). Fig. 1 displays the conceptual model with all
hypothesized direct pathways. Model fit was determined by examining
the Comparative Fit Index (CFI; Bentler, 1990) and Root Mean Square
Error of Approximation (RMSEA; Browne & Cudeck, 1993; Hu & Ben-
tler, 1998), as well as chi-square statistics. Mediation analyses were
examined to investigate indirect influences of childhood trauma facets
on drinking outcomes (i.e. IC, alcohol use, and alcohol-related prob-
lems) through the mediating mechanism of increased insomnia. Boot-
strapping (K = 20,000) was used to examine indirect effects (Efron &
Tibshirani, 1993) by using the model indirect command in Mplus; 95%
confidence intervals around the estimates were also examined (Hancock
& Liu, 2012; MacKinnon, 2008; Taylor, MacKinnon, & Tein, 2008).

3. Results
3.1. Overdll model fit

Descriptive statistics can be found on Table 1. All hypothesized paths
were modeled in Fig. 1 and significant paths were modeled in Fig. 2. The
model yielded a ¥ (8df) = 12.806, p = .1187; RMSEA = 0.025, 90% CI
(0.000, 0.050); probability RMSEA < = 0.05 = 0.951; CFI = 0.996; TLI
= 0.980. Table 2 depicts the means, standard deviations, and correla-
tions among all variables in our model.

3.2. Standardized direct effects

Being male was directly associated with experiencing more physical-
neglect (f = 0.103, s.e. = 0.034; Z = 3.064, p = .002) as well as expe-
riencing more physical-abuse (p = 0.126, s.e. = 0.033; Z = 3.770, p <
.001) before the age of 12. In addition, being male was directly related to
less insomnia ((p = —0.077, s.e. = 0.033; Z = -2.357, p = .018), albeit
more alcohol use at 20 years of age (f = 0.184, s.e. = 0.032; Z = 5.749,
p < .001). Being female was associated with a less emotionally

Emotionally
Supportive

Sexual
Abuse

Gender Insomnia

Physical
Abuse

Emotional
Abuse

Physical
Neglect

-

Depression

Drinking
Quantity/
Frequency

Impaired
Control

Alcohol-Related
Problems

Fig. 1. Conceptual model of all examined paths among the exogenous and endogenous variables in the model. Depression was allowed to correlate with all variables
in the model, which is depicted with two-way arrows. Gender was allowed to correlate with all the exogenous variables in the model and serve as a predictor for all

endogenous variables.
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Emotional
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Fig. 2. Fit Model in which standardized coefficients are shown. All exogenous variables were allowed to correlate freely in the model. In addition, we added gender
and depression as a covariate. Note - *p < .05, ** p < .01, ***p < .001. N = 941; X2 (6df) = 14.727, p = 0.0225; CFI = 0.989; RMSEA = 0.039; 90% CI (0.014, 0.065).

Table 2
Means, standard deviations, and correlations among all variables.
M SD Measures 1 2 4 5 6 7 8 9 10 11

3.77 0.92 1. Emotionally Supportive Family 1.00
1.35 0.80 2. Sexual Abuse 0.16 1.00
0.50 0.49 3. Gender —0.08 0.03 1.00
1.49 0.74 4. Physical Abuse —0.41 0.50 0.13 1.00
1.73 0.83 5. Emotional Abuse —0.59 0.45 —0.05 0.58 1.00
1.48 0.67 6. Physical Neglect —0.61 0.48 0.10 0.50 0.44 1.00
35.52 10.92 7. Depression —0.31 0.21 —0.14 0.19 0.33 0.24 1.00
6.96 4.54 8. Insomnia -0.21 0.10 —0.09 0.09 0.25 0.14 0.56 1.00
1.87 0.74 9. Impaired Cntrol —0.20 0.16 0.08 0.16 0.12 0.29 0.30 0.21 1.00
1.90 0.67 10. Alcohol Use (drinking) q/f 0.11 —-0.12 0.18 —0.08 —0.08 —0.08 —0.10 0.01 0.23 1.00
0.60 0.58 11. Alcohol Related Problems —0.01 0.03 0.14 0.06 0.07 0.03 0.09 0.16 0.41 0.61 1.00

supportive family (p = -0.077, s.e. = 0.034; Z = -2.281, p = .023).

Emotional-abuse was directly linked to more insomnia, (p = 0.224, s.
e.=0.048; Z=4.701, p < .001). Both physical neglect (p = 0.267, s.e. =
0.035; Z = 7.559; p < .001) and insomnia (f = 0.171, s.e. = 0.034; Z =
5.057; p < .001) were directly linked to more IC.

Interestingly, an emotionally supportive family (p = 0.170, s.e. =
0.045; Z = 3.822, p < .001), as well as an emotionally abusive one at a
trend level (B = 0.091, s.e. = 0.047; Z = 1.951, p = .051), were both
directly linked to more alcohol use. Sexual abuse was directly linked to
less alcohol use (p = -0.121, s.e. = 0.043; Z = -2.851, p = .004).
Furthermore, higher levels of IC were directly linked to more alcohol use
(B =0.268, s.e. = 0.035; Z = 7.769, p < .001).

Emotional-abuse was directly linked to more alcohol-related prob-
lems at a trend level (p = 0.075, s.e. = 0.039; Z = 1.950, p = .051). In
addition, higher levels of insomnia symptoms (§ = 0.099, s.e. = 0.030; Z
= 3.315, p =.001) impaired control (p = 0.258, s.e. = 0.032; Z = 8.131;
p < .001) and alcohol use (p = 0.542, s.e. = 0.027; Z = 20.072, p < .001)
were directly linked to more alcohol-related problems.

3.3 Table 3 depicts all the two and three path mediated effects. We
used 95% confidence intervals for all indirect effects.

4. Discussion

Hyperarousal theory presumes experiencing trauma will result in a

chronic fight-or-flight reaction following a threat leading to negative
health consequences such as insomnia (Riemann et al., 2010). In the
extant literature, hyperarousability is associated with greater AUD in
those suffering from PTSD, as well as increased rates of relapse (Dwor-
kin, Wanklyn, Stasiewicz, & Coffey, 2018; Livingston et al., 2020).
Consistent with this theory, we found that those who experienced
trauma via emotional abuse during childhood were significantly more
likely to experience insomnia, and in turn, consume greater amounts of
alcohol in emerging adulthood. We found childhood emotional abuse
may indirectly increase AUDs through increased insomnia and impaired
control. Emotional abuse has historically received less attention than
other forms of child maltreatment, albeit recent literature suggests that
it may be the most psychologically harmful (Dias, Sales, Hessen, &
Kleber, 2015; Teicher, Samson, Polcari, & McGreenery, 2006). Child-
hood emotional abuse predicts later psychological disorders through
greater emotional dysregulation (Burns, Jackson, & Harding, 2010).
Hyperarousal based insomnia is often a consequence of sustained
emotional distress (Wassing et al., 2016), therefore emotional abuse
may induce hyperarousal insomnia to a greater extent than other
childhood maltreatment types. Insomnia mediated the pathway be-
tween childhood abuse and impaired control, which is a novel finding.
Our model provides a novel conception of insomnia’s predictive ca-
pacity for impaired control over drinking. Schmidt et al. (2008) estab-
lished the link between sleep deprivation and impulsivity. As
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Table 3
Mediated pathways.
Pathway Effects Indirect S.E. Z- P- 95% Cl
Effect Score Value
Impaired Control (IC)
Emotional abuse — 0.034 0.010 3.317 p< (0.017,
Insomnia — IC .001 0.058)
Supportive Family — -0.012 0.007 -1.752 p= (—-0.029,
Insomnia — IC .080 0.000)*
Gender — Insomnia — -0.019 0.008 —2,225 p= (—0.038,
1C .026 —0.005)

Alcohol Use

Insomnia — IC — 0.007 0.002  4.005 p< (0.004,
Alcohol Use .001 0.010)

Emotional abuse — 0.008 0.003 3.036 p= (0.004,
Insomnia — IC — .002 0.015)
Alcohol Use

Gender — Insomnia — —0.005 0.002 —-2.124 p= (-0.010,
IC — Alcohol Use .034 —0.001)

Alcohol-Related Problems (ARP)

Insomnia — IC — ARP 0.006 0.001  3.888 p< (0.003,

.001 0.009)

Insomnia — IC — 0.003 0.001 3.860 p< (0.002,
Alcohol Use — ARP .001 0.005)

Supportive Family — 0.058 0.016  3.728 p< (0.028,
Insomnia — ARP .001 0.089)

Sexual abuse — —0.048 0.018 —2.724 p= (—0.084,
Alcohol Use — ARP .006 —0.015)

Emotional abuse — 0.007 0.002 2.969 p= (0.003,
Insomnia — IC — .003 0.013)
ARP

Emotional abuse — 0.004 0.001 2.947 p= (0.002,
Insomnia — IC — .003 0.007)
Alcohol Use — ARP

Physical Neglect — IC 0.058 0.010 5.954 p< (0.041,
— ARP .001 0.079)

Physical Neglect — IC 0.033 0.006  5.244 p< (0.022,
— Alcohol Use — .001 0.047)
ARP

Gender — Insomnia — —0.004 0.002 —-2.103 p= (—0.008,
IC — ARP .035 —0.001)

Gender — Insomnia — —0.002 0.001 —2.100 p= (—0.005,
IC — Alcohol Use — .036 —0.001)
ARP

Note - IC = Impaired Control; ARP = Alcohol-Related Problems; Gender = 1 for
Cisgender men and O for Cisgender women; * = no evidence of mediation as zero
shows up in the interval.

impulsivity is significantly related to impaired control (Patock-Peckham
& Morgan-Lopez, 2006; 2011; 2018; 2020), we extend this literature by
showing how impaired control could be a more specific mechanism by
which dysregulated alcohol consumption may occur in conjunction with
insomnia. Presumably, people who have insomnia may not be able to
stick with their original intentions to limit their own drinking.

Our study replicated the indirect association between emotional
abuse and alcohol related problems (Schwandt, Heilig, Hommer,
George, & Ramchandani, 2013; Patock-Peckham et al., 2020) and
extended upon the developmental pathway by including insomnia and
IC as mediators. As hypothesized, increased insomnia, impaired control,
and in turn, alcohol use were directly linked to greater alcohol-related
problems. The link between greater impaired control and more
alcohol related problems is consistent with the literature (Frohe, Lee-
man, Cheong, Belton, & Patock-Peckham, 2020; Patock-Peckham et al.,
2001; 2006; 2011; 2018; 2020; Leeman, Patock-Peckham, & Potenza,
2012). This is important because it shows that poor sleep may lead to
ignoring one’s own intentions to limit alcohol consumption.

Physical abuse was not significantly associated with insomnia in our
college student sample. This is consistent with Boden, Horwood, and
Fergusson (2007) who found that college students were less prone to
experiencing physical abuse than the general population. Nevertheless,
our finding was inconsistent with Anne Lown, Nayak, Korcha, and
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Greenfield (2011), who found that women who experienced childhood
physical abuse were at a greater risk of alcohol use and related conse-
quences than women who did not experience such abuse. Similarly,
Rehan, Antfolk, Johansson, Jern, and Santtila (2017) found that, for
both sexes, childhood physical abuse was associated with alcohol abuse.
Thus, this finding requires replication in other college samples as it is
possible that our rates of physical abuse are lower than the general
population.

We hypothesized that having an emotionally supportive family
would be associated with fewer alcohol-related-problems through lower
levels of insomnia and IC. Yet, we found that an emotionally supportive
family was directly linked to greater alcohol use. This finding may speak
to the differences between drinking motives, such as social motives for
drinking (Cooper, Russell, Skinner, & Windle, 1992) which are norma-
tive in a college student sample. While individuals with a history of
childhood trauma may drink to cope with negative feelings (Jester,
Steinberg, Heitzeg, & Zucker, 2015), which is consistent with the Self-
Medication Theory (Conger, 1956; Hersh & Hussong, 2009), people
without a history of trauma may have other drinking motives such as
social motives. Given that our sample was comprised of college students,
some individuals in this population may drink to conform to college
drinking culture or to bond with their peers.

Physical neglect was linked to having greater impaired control over
alcohol use, but not through insomnia as we hypothesized. The link
between childhood physical neglect to IC is consistent with recent
literature (Frohe et al., 2020; Patock-Peckham et al., 2020). The fact that
individuals who experienced physical neglect do not develop insomnia
may be due to differences in the psychophysiological consequences
across trauma subtypes. The more directed nature of emotional abuse
may induce a stress response that results in hyperarousal. Conceivably,
emotionally abused individuals might ruminate over their untoward
conversations more while trying to settle down and sleep. Consistent
with the Theory of Behavioral Economics (Vuchinich & Heather, 2003),
physical neglect may directly result in behavioral under-control.
Because physically neglected children are deprived of basic re-
inforcers, when allowed open access in adulthood, they may have dif-
ficulty self-imposing limits. Because IC is the inability to adhere to self-
imposed limits over alcohol consumption (Heather et al., 1993), child-
hood physical neglect may be directly associated with IC.

5. Sex differences

In our study, men were significantly more likely than women to
experience physical neglect and physical abuse during their childhood,
as well as to consume more alcohol in college. Moreover, in our study,
women were significantly more likely than men to have a less
emotionally supportive family. This was somewhat inconsistent with
other studies examining other facets of abuse and care. For instance,
Widom, Marmorstein, and Raskin White (2006) showed that women
who experienced physical neglect were more likely than men to
frequently consume large quantities of alcohol in young and middle
adulthood. Further, Rehan et al. (2017) found that there were no sex
differences in experiencing physical neglect or physical abuse, but
women were statistically more likely than men to experience severe
emotional abuse, emotional neglect, and sexual abuse.

6. Limitations

Although we are consistent with the literature showing a relationship
between trauma and insomnia, we are lacking measurement of bio-
markers of hyperarousal such as HPA axis elevation, hormone concen-
trations, sympathetic nervous system activation, through EEG, fMRI, or
HRV. Future studies should collect biomarkers to better support the
theory that childhood trauma results in insomnia because of hyper-
arousal. Second, our study used a college population, which is generally
less likely to experience as many severe forms of physical abuses than a
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more general population (Tanaka, Georgiades, Boyle, & MacMillan,
2015). Moreover, while insomnia is often considered a consequence of
heavy alcohol use or alcohol withdrawal, the relationship may be bidi-
rectional (Chakravorty, Chaudhary, & Brower, 2016). Consider our
model to be an exploratory look from just one direction from the
insomnia to alcohol use and related problems pathways with a social
drinking college sample only; these findings should be re-examined
longitudinally.

7. Conclusion

Our study is the first demonstrating the mediating relationship be-
tween childhood trauma, insomnia, impaired control, and alcohol use
and related problems. Our study is novel and extends the current liter-
ature in showing that emotional abuse suffered during childhood may
precipitate alcohol abuse during adulthood, and that this relationship is
indirectly mediated by insomnia and impaired control over alcohol use.
The combination of childhood trauma and insomnia can create a perfect
storm of risk factors that predispose one to alcohol abuse (Agorastos,
Pervanidou, Chrousos, & Baker, 2019; Soehner & Harvey, 2012).
Chronic fatigue and the negative health consequences of sleep depri-
vation stemming from insomnia can disrupt one’s ability to make
responsible choices with alcohol, thus increasing the risk for negative
consequences of alcohol use and related problems. The findings from
this study demonstrate the importance of further research on how
emotionally induced trauma relates to insomnia and to impaired control
over drinking. This pathway is a novel therapeutic target in our quest to
combat the development of AUDs.
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