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Aim:  This  study  examined  the impact  of  early  lifetime  adversity  (ELA)  on  affect  regulation  and  personality
in  persons  with  family  history  (FH+)  and without  (FH−)  a family  history  of  alcoholism.  We  examined  the
impact  of early  life  adversity  in  healthy  young  adults,  18–30  years  of age  enrolled  in a  long-term  study
on  risk  for  alcohol  and  other  substance  abuse.
Methods:  ELA  was  assessed  by  a composite  score  of low  socioeconomic  status  and  personal  experience
of physical  or  sexual  abuse  and/or  separation  from  parents  before  age  16,  resulting  in a score  of  0,  1–2,
or  >3  adverse  events.  Unstable  affect  regulation  and  personality  variables  were  obtained  via  self-report
measures.
Results:  Higher  ELA scores  were  seen  in  FH+  (�2 = 109.2,  p < 0.0001)  and  in  women  (�2 =  17.82,  p = 0.0019).
Although  higher  ELA  predicted  less  emotional  stability  and  more  behavioral  undercontrol,  further  analysis
including  both  FH and  ELA  showed  that  FH+  persons  are  prone  to poor affect  regulation,  negative  moods,
and  have  risky  drinking  and drug  abuse  tendencies  independent  of ELA  level.  ELA  predicts  reduced  stress

reactivity  and  poorer  cognitive  control  over  impulsive  behaviors  as  shown  elsewhere.
Conclusions:  The  present  work  shows  that  FH+  have  poor  mood  regulation  and  antisocial  characteristics.
The  greater  prevalence  of  ELA  in  FH+  persons  indicates  that  life experience  and  FH+  work  in  tandem  to
result  in  risky  patterns  of alcohol  and drug  experimentation  to elevate  risk  for  alcoholism.  Further  studies
of  genetic  and  environmental  contributions  to alcoholism  are  called  for.

Published by  Elsevier  Ireland  Ltd.
. Introduction

The Oklahoma Family Health Patterns project (OFHP) is dedi-
ated to understanding risk factors for alcoholism by comparing
oung adults with a family history (FH+) to those with no history
FH−) of the disorder. The premise of the project is that addic-

ions, by definition, represent a failure of brain systems that control

otivated behavior, and that increasingly severe loss of behav-
oral regulation underlies increased severity of addiction (American

∗ Corresponding author at: Donald W.  Reynolds Department of Geriatric Medicine,
niversity of Oklahoma Health Sciences Center, 1122 NE 13th Street, Oklahoma City,
K  73117, USA. Tel.: +1 405 456 1454; fax: +1 405 456 1839.

E-mail address: kristen-sorocco@ouhsc.edu (K.H. Sorocco).

ttp://dx.doi.org/10.1016/j.drugalcdep.2015.02.001
376-8716/Published by Elsevier Ireland Ltd.
Psychiatric Association, 1994). This rationale presupposes that even
healthy FH+ persons may  display poorer regulation of motivated
behavior, relative to FH−. Motivation and emotion are regulated
by interactions between the brain’s prefrontal cortex and limbic
system (Damasio, 1994). To operationalize this conceptual model
we initially predicted that FH+ persons would show alterations in
stress reactivity, affect, cognition, and overt behavior, all of which
depend on prefrontal–limbic interactions.

We  have recently focused on early life adversity (ELA) as a poten-
tial contributor to personal characteristics that may  increase risk for
alcohol and other substance use disorders and have a differential

impact in FH+ persons. ELA is an increasingly well recognized risk
factor for a broad range of poor health outcomes (Dube et al., 2003).
To guide further studies incorporating ELA, we developed a heuris-
tic model based on brain function as shown in Fig. 1, to describe

dx.doi.org/10.1016/j.drugalcdep.2015.02.001
http://www.sciencedirect.com/science/journal/03768716
http://www.elsevier.com/locate/drugalcdep
http://crossmark.crossref.org/dialog/?doi=10.1016/j.drugalcdep.2015.02.001&domain=pdf
mailto:kristen-sorocco@ouhsc.edu
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Fig. 1. Model outlining the impact of early adverse exp

haracteristics of ELA-exposed persons in the OFHP cohort that
ay  account for risk for alcohol and other substance use disorders

Lovallo, 2013). The model assumes that ELA during childhood and
dolescence alters development of limbic system and prefrontal
ortex structures and their connections, with consequences that
re seen in three domains: (a) stress reactivity, (b) cognition and
ehavior, and (c) psychological characteristics.

In the OFHP cohort, persons higher in ELA have blunted corti-
ol and heart rate reactivity to mental stress (Lovallo et al., 2012b),
nd they show diminished cognitive capacity and enhanced behav-
oral impulsivity (Lovallo et al., 2012a). These findings led us to ask

hether the effects of ELA extended to the domain of psychologi-
al characteristics of the OFHP volunteers and whether these were
ore strongly represented in FH+ persons who had experienced

LA. Accordingly, the present paper examines personality charac-
eristics and altered regulation of affect in high-ELA persons as a
hird dimension of increased risk for substance use disorders and
he joint impact of ELA and FH+ on these same characteristics.

The current paper examines the relationship between demo-
raphic factors, family history, affect regulation, personality, and
arly life adversity. Participants in the Oklahoma Family Health Pat-

erns (OFHP) project consist of healthy, young FH+ and FH− adults.

e predicted that: (1) FH+ participants would report significantly
ore early life adversity than FH−,  and that (2) as the number of

dverse life events increased, emotional stability would diminish,
e on stress reactivity, cognition, and affect regulation.

and (3) as the number of adverse life events increased, there would
be a greater tendency toward poor behavior regulation and a ten-
dency toward norm violation. We  propose that FH+ individuals who
report experiencing early life adversity are at greater risk for emo-
tional instability and tendency toward behavioral undercontrol,
which places them at increased risk for alcoholism.

2. Materials and methods

2.1. Project description

The major hypothesis of the Oklahoma Family Health Patterns project is that
alcoholism is most likely to occur in persons with functional alterations in brain
systems serving emotion experience and expression. Our goal is to study healthy
non-alcohol dependent FH+ and FH− to identify markers of high risk in the domains
of  psychophysiological function, cognition and behavior, and personality, with an
emphasis on probes of emotional response systems. Participants take part in detailed
family history and psychological assessments, and undergo behavioral and psy-
chophysiological procedures in the lab.

2.2. Participants

All volunteers who completed screening for the OFHP project were included.
These participants (N = 599) were 18–30 years of age, in good health, free of pre-
scription medications, and did not meet criteria for a current Axis I mental health

disorder as defined by the Diagnostic and Statistical Manual of Mental disorders,
4th  ed. (APA, 1994). Subjects were required to pass a urine drug screen and alcohol
breath test on each day of testing. All participants signed a consent form approved
by  the Institutional Review Board of the University of Oklahoma Health Sciences
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enter and the Veterans Affairs medical Center in Oklahoma City, OK and were paid
or participating.

.2.1. Inclusion and exclusion criteria. Prospective participants were excluded if they
ad any of the following: a history of alcohol or drug dependence; diagnosis of sub-
tance abuse within the past 2 months; current use of any abused drug; history of
ny Axis I disorder other than depression assessed by Diagnostic Interview Sched-
le; depression within the past 2 months; Axis II disorders in clusters A or C assessed
y  Structured Clinical Interview for Diagnosis-II questionnaire and interview. Axis
I,  Cluster B disorders were not exclusionary because of the cluster’s significant
omorbidity with alcohol use disorders.

.2.2. Screening. An initial telephone screening to ensure general conformity with
nclusion and exclusion criteria was  followed by a screening at the laboratory
onducted by a trained interviewer supervised by a licensed clinical psychologist.
hysical health was  assessed through obtaining medical history and self-report of
urrent good health.

.3. Demographics

.3.1. Family history of alcoholism and other drug problems. Family history classifica-
ion  was established using the Family History Research Diagnostic Criteria (FH-RDC)
Andreasen et al., 1977). The FH-RDC has a high degree of inter-rater reliability (.95)
or reports of substance use disorders (Andreasen et al., 1977; Zimmerman et al.,
988). Persons were considered FH+ if either biological parent met  criteria for alco-
ol or substance use by subject report. FH− were those reporting an absence of
lcohol or substance use disorders in their biological parents and grandparents.
onfirmation of the FH-RDC report by the proband was  obtained by parent inter-
iew in all possible cases, 79% of the total included sample, and parents confirmed
he subject’s report of FH status in 89% of these cases. FH status could confidently
e  reassigned in 3% of the cases and 6% were dropped for inconsistent or insuffi-
ient information. Accordingly, for the 21% of participants with no parent interview,
e  assume that 89% are also correctly classified, leaving an estimated 3% with an
nknown classification and a final estimate that 97% of the total included sample is
orrectly classified. Participants were excluded if either they or the parent reported
ossible fetal exposure to alcohol or other drugs.

.3.2. Current substance use. Alcohol and drug use were assessed through the Caha-
an Drinking Habits Questionnaire (Cahalan et al., 2004), the Alcohol Use Disorders
dentification Test (Babor et al., 1992), and a Drug Use Questionnaire (Cognitive
tudies Laboratory, 1994). The Drug Use Questionnaire asks individuals if they have
ried a particular drug (e.g., tobacco, alcohol, marijuana, hallucinogens, opiates,
timulants, etc.) and if they have how often they use the substance.

.4. Negative affect

.4.1. Affect regulation. Assessed using the negative affect subscale of The Positive
ffect and Negative Affect Scale (PANAS; Watson et al., 1988).

.4.2. Depression. Psychological functioning was assessed using the computerized
ersion of the Diagnostic Interview Schedule-IV (DIS-IV) conducted by a research
ssistant certified in its administration and through the Beck Depression Inventory
I  (Beck et al., 1996).

.4.3. Neuroticism. Emotional stability was assessed using the neuroticism subscale
f  the Eysenck Personality Inventory (EPI) (Eysenck and Eysenck, 1964, 1968; Meites
t  al., 1980). The EPI measures also measures extraversion–introversion as described
elow.

.5. Behavioral disinhibition

Personality and temperament variables associated with behavioral undercon-
rol that may  be relevant to alcohol and drug abuse risk were assessed through
elf-report measures.

.5.1. CPI. The Sociability scale of the California Personality Inventory (CPI-So;
ough, 1994) was  administered to assess the degree of a person’s conformity to
ocial norms. This measure has a very high degree of agreement with clinical meas-
res  of antisocial personality and is useful in studies of offspring (Cooney et al., 1990;
osson et al., 1994). Gough (1994) pointed out that the score of 30 forms an empir-

cally established cut-off based on a large number of studies. High scores indicate
 greater degree of conformity to social norms. Scores of 30–31 suggest normative
ocial compliance. Scores ≥32 suggest above-average rectitude and conformity to
ocial norms, and scores ≤29 suggest problems with social conformity. Other studies
ave found a similar pattern of scores when examining the relationship between FH

f  substance use and sociability scores. For example, Searles and Alterman (1994)
ound that sons of fathers showing one or two DSM-III symptoms of alcoholism had
cores of 27, and sons of fathers with three or more symptoms scored 25. Alcoholics
core 22 (Cooney et al., 1990; Gough, 1994). In the OFHP, FH+ are more than twice
s  likely to have low So scores (<30) than the FH−. Among the FH− subjects, 80%
Dependence 150 (2015) 38–45

scored ≥30. The FH+ were more evenly divided about the cut point, with 51% scoring
<30.

2.5.2. Temperament. Other measures of temperament that were administered
were the Eysenck Personality Inventory (EPI; Eysenck and Eysenck, 1964, 1968)
and the Psychopathic Personality Inventory (PPI; Lilienfeld and Andrews, 1996).
The EPI measures both extraversion–introversion and neuroticism–stability. The
extroversion–introversion scale consists of items primarily tapping into impulsi-
vity and sociability traits. The PPI is based on Hare’s Psychopathic Checklist (Hare
and Neumann, 2005) and contains two factors. The PPI Factor I measures fearless
dominance, tapping into Hare’s core psychopathic personality traits and does not
relate with substance use disorders. PPI Factor II score serves an index for poor
behavioral regulation and a tendency toward norm violation. PPI Factor II has been
found to be positively related to substance use disorders in incarcerated samples
(Reardon et al., 2002).

2.6. Adversity

Adversity groups were formed using a composite score that was  based on both
retrospective reports of early adverse events in combination with Social Economic
Status (SES). Retrospective reports of adversity were taken from C-DIS-IV items
derived from the posttraumatic stress disorders (PTSD) scale and are closely similar
to  the life events assessed retrospectively in the studies by Caspi et al. (2002, 2003)
as follows: Physical or Sexual Abuse (Have you ever been mugged or threatened
with a weapon? Have you ever experienced a break-in or robbery? Have you ever
been raped or sexually assaulted by a relative? Have you ever been raped or sex-
ually assaulted by someone not related to you?) and Emotional Adversity (Before
you  were 16, was  there a time when you did not live with your biological mother
for at least 6 months? Before you were 16, was there a time when you did not live
with your biological father for at least 6 months?). PTSD reports have a very high
degree of test–retest reliability and inter-instrument reliability (Foa and Tolin, 2000;
Watson et al., 1991). Each person was assigned an adversity score ranging from 0
(no adverse events) to a maximum of 5.

SES was calculated using Hollingshead and Redlich’s system and was  defined as
the  highest education and occupational level of the head of household in which the
subject grew up, with occupation level categorized from 1 (lowest) to 9 (highest) × 5
plus years of education × 3 (Hollingshead, 1975). For this sample, the scores ranged
from 13 (unskilled labor or menial worker) to 68 (professional of major business
owner or executive) with a mean of 46 (minor business owner or technical worker).
The  SES level tended to be lower for subjects experiencing more adversity, with
those having 0 adverse events having SES ≥ 56 (major business owner, professional),
1  event 40–55 (medium business, minor professional, technical), and 2 or more
events having SES < 40 (ranging from skilled craftsmen to unskilled laborers). The
composite adversity score used here was constructed as the sum of adverse events
(0–5) and placement in the upper, middle, and lower third of the SES distribution
(0, 1, 2) for our subject population, yielding scores that ranged from 0 to 7. For
descriptive purposes, composite scores were grouped as 0, 1–2, and 3+.

2.7. Statistical analyses

Demographic and behavioral data were compared across 0, 1–2, or 3+ ELA groups
for  events experienced prior to the age of 16. ELA classifications were analyzed using
one-way ANOVAs, and multiple comparisons were performed with a Tukey–Kramer
adjustment. The relationships among ELA, FH, and Sex were analyzed in a second
set  of ANOVAs based on a model including main effects and all interactions using
Type III sums of squares. Hypotheses were two-tailed with a p-value of 0.05 defined
as statistically significant. All analyses were performed using statistical software
package SAS Version 9.2.

3. Results

3.1. Demographics and substance use

Table 1 outlines relevant demographic characteristics by
ELA group. Women  (�2 = 17.82, p = .0001) and non-Caucasians
(�2 = 15.35, p = .0005) comprised a significantly higher percent-
age of subjects with the highest ELA scores. Similar to what was
reported in an earlier publication, groups with high ELA scores also
had lower mental age scores on the Shipley Institute of Living Scale
(F = 12.65, p < .0001) (Lovallo et al., 2012a). The relevance of ELA
for alcoholism was  seen in three measures: (a) FH+ individuals
comprised a greater proportion among those with high ELA scores

(�2 = 109.2, p < 0.0001). Drinking scores, as measured by the Alco-
hol Disorders Use Identification Test (AUDIT), were not significantly
different by degree of ELA. However, individuals with higher ELA
scores were (b) more likely to report a younger age of first drink
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Table  1
Demographic characteristics by adversity.

Adversity

0
(N = 81)

1–2
(N = 308)

3+
(N = 210)

p-Value
Chi-square (�2, df)

FH  status (% positive) 16.05 47.88* 80.29*,♦ <0.0001
109.62, 2

Sex  (% female) 53.09 53.42 71.15*,♦ <0.0001
17.82, 2

Race  (% White) 96.25 87.09 78.82*,♦ 0.0005
15.35, 2

Ethnicity (% Hispanic) 2.47 3.91 4.33 0.7609
0.55, 2

p-Value
F

Age  23.2 (0.3) 23.4 (0.2) 23.9 (0.2) 0.1505
F = 1.90

Shipley mental age 17.8 (0.1) 17.5 (0.1) 17.0 (0.1)* ,♦ <0.0001
F = 12.65

AUDIT 4.3 (0.4) 4.6 (0.2) 4.2 (0.3) 0.4767
F = 0.74

Age  of first drink 16.6 (0.3)
N = 58

16.9 (0.2)
N = 181

15.4 (0.4)*,♦

N = 89
0.0005
F = 7.82

Drugs  used (#) 0.5 (0.056) 0.7 (0.027)* 0.8 (0.028)*,♦ <0.0001
F = 10.44

Intent  to drink 2.182 (.757)
N  = 58

1.195 (.174)
N = 181

1.376 (.304)
N  = 89

.01462
F = 1.94

Entries show Mean (SEM) unless shown otherwise.
* Statistically different from 0 ELA by p < 0.05.
♦ Statistically different from 1 to 2 ELA by p < 0.05.

Demographics in italics are ones for which Adversity contributes significantly after controlling for both FH status and sex.

Table 2
Frequency (percentage) of number of drugs used by adversity.

Adversity group Number of drugs subject reported having used

0 1 2 3 4 5 6+

0 (N = 81) 38 (46) 22 (27) 11 (14) 4 (5) 1 (1) 2 (3) 3 (4)
1–2  (N = 308) 97 (32) 81 (26) 44 (14) 31 (10) 26 (8) 18 (6) 11 (4)
3+  (N = 210) 44 (21) 48 (23) 37 (18) 22 (10) 24 (11) 12 (6) 23 (11)
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ble affect seen in PANAS Negative affectivity (F = 9.85, p < .0018),
EPI Neuroticism (F = 17.62, p < .0001), and BDI scores (F = 22.38,
hi square = 39.14, 12 degrees of freedom.
-Value < 0.0001.

F = 7.82, p = .0005) and were (c) reported having tried a greater
umber of drugs (Tables 1 and 2; �2 = 39.14, p < 0.0001).

.2. Negative affect and emotional stability

There was no significant difference between ELA groups on
eported experience of negative or positive affect on the PANAS
Table 3). However, groups with higher ELA scores had more symp-
oms of depression according to the Beck Depression Inventory-II
F = 14.73, p < 0.0001). Groups with higher ELA scores also had sig-
ificantly higher scores on the neuroticism scale of the Eysenck
ersonality Inventory (EPI) compared to the other groups (F = 10.28,

 < 0.0001). Participants did not differ significantly on the EPI
xtraversion scale.

.3. Behavioral disinhibition

It is noteworthy that higher ELA scores were strongly related
o measures of behavioral disinhibition (Table 3). The group with
igher ELA scores has scored significantly lower on the CPI socia-

ility scale (F = 34.58, p < 0.0001), higher on PPI Factor II (F = 8.16,

 = 0.0003), and lower on PPI Factor I (F = 3.15, p = 0.0434).
3.4. ELA in relation to family history of alcoholism and sex

The relationships among ELA, FH, and Sex on each of the out-
come variables were examined. Several main effects of sex were
noted including lower scores among women  on: antisocial charac-
teristics (CPI-So, F = 5.71, p = .017; PPI-II F = 8.00, p = .005), and the
psychopathy scale (PPI-I, F = 43, p < .0001), along with lower scores
on the AUDIT and Cahalan index (Fs ≥ 3.93, ps = .05). There were
no interactions between Sex and ELA or Sex and FH or three way
interactions for any analysis.

While analyses noted above revealed a number of significant
differences among the psychological and temperamental traits
examined, inclusion of FH in the analysis resulted in most of the
significant effects of ELA dropping out leaving FH as having a sig-
nificant impact on psychological and temperamental traits and
drinking and drug experimentation (Table 4). Notably, there were
no significant ELA × FH interactions, indicating a pattern of purely
additive relationships. Significant main effects of FH included:
CPI-So (F = 36.15, p < .0001), PPI-I (F = 12.58, p = .0004) and PPI-II
(F = 14.28, p = .0002), along with indicators of negative and unsta-
p < .0001). FH+ exhibited higher levels of risk in drinking and drug
use patterns relative to FH, as seen in an earlier Age at First Drink
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Table 3
Personality characteristics [mean (SE)] by adversity group.

0 (N = 81) 1–2 (N = 308) 3+ (N = 210) p-Value F

Negative affect and emotional stability
Positive affect (PANAS) 33.8 (1.0) 32.3 (0.4) 31.6 (0.6) 0.1137 F = 2.18
Negative affect (PANAS) 14.0 (0.6) 14.2 (0.3) 14.3 (0.4)N = 184 0.9020 F = 0.10
Depression (BDI-II) 3.9 (0.5) 6.3 (0.4)* 8.6 (0.6)*,♦ <0.0001F = 14.73
Neuroticism (EPI) 5.4 (0.4) 6.8 (0.3)* 8.0 (0.3)*,♦ <0.0001F = 10.28
Extraversion (EPI) 12.9 (0.4) 12.2 (0.2) 12.7 (0.3) 0.1919 F = 1.66

Behavioral disinhibition
CPI total 32.9 (0.5)N = 78 30.5 (0.3)*N = 296 27.3 (0.4)* ,♦ <0.0001F = 34.58
PPI  Factor 2 (PSI) 12.1 (0.3) 12.7 (0.1) 13.3 (0.2)*,♦ 0.0003 F = 8.16
PPI  Factor 1 (PSI) 18.3 (0.4) 17.8 (0.2) 17.3 (0.2)* 0.0434 F = 3.15

* Statistically different from 0 ELA by p < 0.05.
♦ Statistically different from 1 to 2 ELA by p < 0.05.

Personality characteristics in italics are ones for which Adversity contributes significantly after controlling for both FH status as well as sex.

Table 4
Variable means (SE) by life adversity/SES and family history.

FH− FH+

0 1–2 3 + 0 1–2 3+

PPI Factor 2 11.9 [0.3] 12.1 [0.2] 12.6 [0.3] 12.8 [0.8] 13.2 [0.2] 13.5 [0.2]
PPI  Factor 1 18.6 [0.4] 18.1 [0.2] 18.3 [0.5] 16.6 [0.8] 17.5 [0.2] 17.1 [0.2]
Audit  4.3 [0.4] 4.0 [0.3] 4.6 [0.5] 4.5 [1.1] 5.2 [0.3] 4.1 [0.3]
CPI  33.5 [0.6] 32.6 [0.4] 30.3 [1.0] 30.0 [1.5] 28.5 [0.4] 26.5 [0.5]
Positive affect 34.4 [1.1] 32.1 [0.6] 32.6 [1.1] 30.5 [1.9] 32.6 [0.6] 31.3 [0.6]
Negative affect 13.5 [0.6] 13.4 [0.4] 12.8 [0.6] 16.3 [1.6] 15.0 [0.4] 14.6 [0.4]
Neuroticism (EPI) 5.1 [0.4] 5.6 [0.4] 6.4 [0.8] 6.8 [1.3] 8.2 [0.4] 8.5 [0.4]
Beck  depression 3.2 [0.4] 4.5 [0.4] 5.5 [1.0] 6.8 [1.7] 8.3 [0.6] 9.4 [0.7]
Cahalan volume 24.1 [0.5] 21.5 [2.3] 28.4 [5.6] 22.0 [6.0] 27.3 [3.2] 20.9 [2.9]
Age  of first drink 16.9 [0.6] 17.0 [0.3] 16.9 [0.6] 15.4 [0.5] 16.0 [0.4] 14.9 [0.5]
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Intent  to drink 1.8 [0.9] 1.2 [0.2] 

Drug  use 0.5 [0.06] 0.6 [0.04] 

F = 6.53, p = .0114), drinking with the explicit Intent to get drunk
F = 5.31, p = .0219), and in reporting experimenting with a greater
umber of abused drugs (F = 12.99, p = .0003).

. Discussion

The goal of the OFHP is to study healthy non-alcohol depend-
nt FH+ and FH− to identify potential markers of high risk in the
omains of psychophysiological function, cognition and behavior,
nd affect regulation. We  recently identified ELA as representing a
otentially significant set of events in the individual’s development
hat could affect the same domains of function thought to enhance
isk in FH+ persons. This line of reasoning led us to propose an
ntegrative heuristic model outlining the impact of ELA on stress
eactivity, cognition and behavior, and affect regulation (Fig. 1).

We  have recently tested the first two domains specified in the
odel and have reported that persons with higher ELA scores have

a) blunted stress reactivity and (b) poorer cognitive function and
ore signs of impulsive behavior (Lovallo et al., 2012a). (c) In the

urrent analysis, we examined the third domain of functioning
hought to be affected by ELA, and we have shown that ELA is asso-
iated with more negative affect and more affective instability as
hown in the higher scores on the Beck Depression Inventory and
he Eysenck Neuroticism scale. In addition, this analysis showed
reater behavioral undercontrol seen in lower sociability scores on
he California Personality Inventory and higher scores on Factor II
f the PPI. The latter score is associated with norm violation and
ower behavioral restraint in daily life (Patrick et al., 2006). Scores
n Factor I of the PPI, reflecting core psychopathy, characterized by

motional coldness, were somewhat lower in persons with greater
egrees of ELA, consistent with the view that ELA contributes to
ehavioral disinhibition, but not behavioral restraint and emotional
oldness. Finally, the present analysis shows that higher levels of
0.2] 4.0 [1.5] 1.2 [0.3] 1.6 [0.4]
0.07] 0.7 [0.13] 0.8 [0.03] 0.8 [0.0]

ELA are potentially related to risk for alcoholism and other sub-
stance use disorders in three measures: (a) higher levels of ELA are
highly prevalent in FH+ persons, (b) persons with higher ELA scores
report an earlier age at first drink, and (c) they report experimenting
with a greater number of drugs.

Although the above relationships suggested a significant impact
of ELA on these important risk-related characteristics, examina-
tion of a statistical model including both FH and ELA revealed that
FH+ accounted for these same personal characteristics. FH+ subjects
were different from FH− on important indicators of mood stability
and a tendency toward negative affect along with antisocial behav-
iors and drinking variables. This indicates that the characteristics
attributable to ELA alone are attributable to the greater prevalence
of FH+ persons in groups having higher levels of ELA. Most impor-
tantly, FH+ persons engaged in more risky drinking practices and
drug experimentation.

These findings bear interesting implications for the relation-
ships implied in our model in Fig. 1 and they suggest directions
for future research. First, our earlier reports of the effects of ELA are
consistent with a broad impact of stress in early life. In this case,
ELA predicted smaller physiological responses to stress despite
the fact that high-ELA groups reported equivalent levels of sub-
jective awareness and experience of the stressors (Lovallo et al.,
2012b). It is noteworthy that blunted cortisol and heart rate reac-
tivity to stress are prominent characteristics of abstinent alcohol
and substance-abusing patients and heavy social drinkers (Errico
et al., 1993; Bernardy et al., 1996; Panknin et al., 2002; King et al.,
2009), and stress is a predictor of alcohol relapse (Sinha, 2001; Sinha
et al., 2011) and in smoking cessation programs (al’Absi, 2006). In

preadolescent FH+ and FH− boys, blunted cortisol reactivity pre-
dicted smoking and marijuana experimentation at ages 15–16, and
blunted reactivity was a stronger predictor of early experimenta-
tion than FH status (Moss et al., 1999, 1995). It appears that blunted
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tress reactivity may  be a potentially significant predictor of addic-
ive disorders.

In addition, to blunted stress reactivity, we  have shown that
LA within the OFHP cohort predicts poorer working memory,
ower mental age scores, more rapid delay discounting of monetary
ewards, and higher body mass index (Lovallo et al., 2012a; Lovallo,
013). Impulsive behavioral tendencies and poorer working mem-
ry are frequently identified as characteristics of adolescents and
oung adults with substance use disorders (Verdejo-Garcia et al.,
008) and who are overweight (Verdejo-Garcia et al., 2010).
ocaine and heroin abusers also show poor cognitive and behav-

oral regulation and rapid delay discounting (Verdejo-Garcia et al.,
006, 2007; Petry and Martin, 2002).

These collective characteristics overlap heavily with character-
stics typically identified in earlier studies of FH+ persons. As noted
y others, FH+ exhibits a “neurobehavior disinhibition” (Tarter
t al., 2004) and “behavioral undercontrol” (Sher et al., 1991). ELA,
ccordingly provides insight into an environmental risk for enhanc-
ng behavioral tendencies that contribute to impulsivity, impaired
egulation over emotional responses, and diminished stress reac-
ivity that may  reduce the experience of danger in environmentally
isky situations. However, it is well established that FH+ have

 significantly elevated risk for alcoholism with a genetic basis
Cloninger et al., 1981), and the present results indicate that nega-
ive affect, poor mood regulation, and antisocial tendencies relate
o this genetically driven characteristic more than to the environ-

ent, as measured through ELA. Together, the evidence of a genetic
ontribution to alcoholism risk in FH+ and the greater degrees of
LA apparently experienced by many FH+ persons raise the pos-
ibility of specific vulnerabilities to ELA in FH+ that may  greatly
ncrease the potential for addictive behaviors in later life.

There is increasing evidence from animal models that stressful
nd benign experience during development can affect stress reac-
ivity and behavioral regulation (Liu et al., 1997; Meaney, 2001;
pinelli et al., 2009) in association with prefrontal morphologic
hanges (Spinelli et al., 2009). In a similar fashion, studies on per-
ons exposed to harsh and stressful conditions during childhood
nd adolescence can display blunted stress reactivity during adult-
ood (Carpenter et al., 2007, 2011). In addition, FH+ persons are

ikely to inherit a tendency to be behaviorally impulsive (King et al.,
009). The above findings therefore suggest a significant overlap

n characteristics of FH+ persons and those exposed to ELA. The
ndependent contribution of FH+ to poor prefrontal connectivity to
ther brain regions, including limbic system and temporoparietal
egions associated with cognition, is seen in a series of neuroimag-
ng studies on the OFHP cohort which show: (a) the need for greater
ecruitment of cognitive resources during work on cognitive tasks
Acheson et al., 2014a), greater activation ventral striatum dur-
ng tasks assessing response to rewards (Acheson et al., 2009), and
iminished white matter integrity in prefrontal regions in healthy
H+ (Acheson et al., 2014b). The possible genetic contribution to the
egulation of affect in FH+ individuals is in keeping with a recent
eport that FH+ persons show a greater impact of specific modifi-
ation of the serotonin transporter gene while FH− persons show
o such impact (Lovallo et al., 2014).

The present findings and those reported earlier from the OFHP
uggest that a systematic search for genetic polymorphisms in FH+
ith varying degrees of ELA may  yield useful insights into environ-
ental contributions to risk for alcohol and other substance use

isorders. The present OFHP data set is not sufficiently large to per-
it  this sort of gene by environment analysis. However, a recent

xamination of the impact of serotonin transporter activity varia-

ion in affective regulation in FH+ vs. FH− in this cohort showed
hat the high gain-of-function allele conferred much greater emo-
ional lability in FH+ persons but with little or no impact in FH−
Lovallo et al., 2014). In a similar fashion, using diffusion tensor
Dependence 150 (2015) 38–45 43

imaging to estimate white matter integrity in prefrontal pathways
in FH+, we  showed poorer white matter integrity to be present in
two unrelated samples of FH+ of different ages, a 24 year-old sam-
ple from the OFHP and an 11–14 year old sample in a separate
study (Acheson et al., 2014c). These findings are compatible with
a model of alcoholism risk in which a genetic diathesis present in
FH+ may  be vulnerable to the effects of ELA. Related studies sug-
gest the potential utility of such further studies (Kreek et al., 2005;
Moss et al., 1995; Lovallo, 2013; King et al., 2009). Future analyses
on a larger study sample may  allow specific tests of this currently
speculative hypothesis.

The initial focus of this paper was to examine the impact of
ELA on affect regulation and personality in relation to risk for alco-
holism. Overall, our hypotheses regarding the impact of adversity
among FH+ persons, as well as personality alterations were sup-
ported, but with the important modification that FH+ persons have
a significant alteration in mood regulation and antisocial character-
istics that may  contribute to drinking and drug experimentation. A
strength of this study is the relatively large sample size of healthy
individuals who did not meet criteria for a current mood disor-
der or substance use disorder. The inclusion criteria for the OFHP
were designed to look specifically at psychologically and phys-
ically healthy FH+ and FH− individuals in order to reduce the
number of confounding variables also associated with risk for alco-
holism. It is important to note that just because the OFHP sample
was healthy does not mean they are not at risk for alcoholism.
Cloninger has noted that “. . .alcohol abuse itself is not a sensitive
criterion of genetic susceptibility” (Cloninger et al., 1981). Falconer
has addressed this question at length, noting that complex poly-
genetic contributions to a given disorder may  confer risk-related
characteristics at a phenotypic level in the absence of the disorder
itself (Falconer, 1965). Although these ELA findings may be gen-
eralizable to a broad segment of the population, the results may
not be generalizable to individuals who have been severely trau-
matized and exhibit symptoms of posttraumatic stress disorder or
currently meet criteria for another mental health diagnosis (Heim
and Nemeroff, 2001; Carpenter et al., 2011). Another limitation
of this study, shared by other studies focusing on ELA, is that the
adversity data was  collected by retrospective self-report. However,
the reliability of our family history reports, noted in the methods
section here, suggests that participants were reliable informants.

These findings suggest a pattern of relationships between FH+,
ELA, unstable affect regulation, and personality traits associated
with behavioral undercontrol. This finding is consistent with other
domains studied in the OFHP project, including physiological func-
tioning, cognition, and behavior. Collectively, ELA appears to have a
disproportionate impact in FH+ persons and FH+ provides indepen-
dent contributions to poor mood stability, antisocial characteristics,
and risky drinking practices. FH+ along with ELA appear to con-
tribute independently to a constellation of affective, personality,
and behavioral characteristics that put the FH+ person at risk of
alcohol and other substance use disorders.
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