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1. SPECIFIC AIMS

Several recent studies suggest that nutritional supplementation may reduce the
likelihood of violent behavior in humans (e.g., Gesch, et al., 2002; Hamazaki et
al., 1996; Schoenthaler et al, 1997; Walsh, Glab & Haakenson, 2004). However,
methodological problems limit the extent to which these studies can be relied
upon as definitive guidelines for intervention. In the proposed study, a standard
nutritional supplement will be given daily to male offenders convicted of domestic
violence (DV) and participating in state-mandated batterers intervention
programs (BIPs). The purpose of the study will be to determine if DV recidivism
rates can be further reduced by augmenting BIPs with nutritional intervention.
Specifically, we will:

1. For purposes of screening, gather sociodemographic, psychoeducational,
medical, and nutritional information from a cohort of up to 1000 male
probationers convicted of a crime of DV, as they enter into their state-mandated
BIPs;

2. Obtain informed consent from at least 600 individuals who have been
screened for disqualifying (i.e., severe comorbid) conditions;

3. Randomly assign subjects to either an a) active nutritional supplement
group (n = 300) or b) placebo group (n = 300) for a period of one year,
commencing with the initiation of their first session of the 52-week state-
mandated BIP, and continuing through program completion;

4. Gather information pertaining to all incidents of violent behavior, from a)
periodic interviews with spouses/domestic partners; b) reviews of police records;
and c) reviews of treatment program outcomes;

5. Contrast outcomes for the active nutrient vs. placebo groups to determine
the effects of nutritional supplementation on a) frequency and b) severity of future
incidents of DV, as well as programmatic outcome measures.

2. BACKGROUND AND SIGNIFICANCE

Scope of Problem

In 1989, U.S. Surgeon General C. Everett Koop estimated that 15 million women
in the U.S. would suffer from DV at some time in their lives (Jones, 1993).
The most recent Department of Justice National Crime Victimization Survey,
released in December, 2008, indicates that during 2007 U.S. residents
experienced approximately 5.2 million violent crimes. The overall U.S.
victimization rate was 20.7 per 1,000 persons, a figure that has remained
relatively stable since 2003. In 2007, about 623,000 violent crimes--554,000
against female victims and 69,000 against male victims--were committed by an
intimate partner (DV). On average, more than three U.S. women per day are
murdered by their husbands or boyfriends (USDOJ, 2008).

On September 17, 2008, 1,553 of an estimated 2,000 U.S. DV programs
participated in the annual National Census of Domestic Violence Services. The
information provided by the participating programs pertained to services provided



during the 24-hour survey period, during which 60,799 victims of DV were
served. Of these, 30,433 found refuge in emergency shelters or transitional
housing, and 30,366 adults and children received non-residential assistance and
services. During the 24-hour survey period, 21,683 hotline calls were answered,
or, an average of 14 calls per minute (NNEVD, 2008).

Early Studies

The first major survey on DV was carried out for the year 1975-76 by Straus,
Gelles, and their colleagues. In 16% of 2,143 families surveyed by telephone, at
least one incident of DV had occurred during the prior year; in 28% of these
families, at least one incident of DV had occurred since the inception of the
marriage. While two-thirds were minor incidents, the remaining third consisted of
serious assaults, such as punching, kicking, biting, beating and attacks with a gun
or knife. Straus and Gelles (1986) reported that the overall rate of DV was 160 per
1,000, and of severe incidents of violence, 61 per 1,000. These percentages
remained roughly the same from 1975 to 1985. In a later nationwide study of 8,145
families, Straus & Gelles (1990) found that 12% of couples reported that the wife
had been assaulted by her partner one or more times during the previous year.

Recent Estimates

Recent reports indicate that one in four women in the United States will report
having experienced DV at some point in her life. In 2001, 691,710 nonfatal and
1.247 fatal violent victimizations were committed by intimate partners in the U.S.
The Centers for Disease Control and Prevention have indicated that, in 2005,
women experienced two million injuries from. In 2005, 1,858 U.S. women were
murdered by males, 92% by someone they knew. Of women victims who knew
their attackers, 62% were wives, common-law wives, ex-wives, girlfriends or ex-
girlfriends of the offenders (VPC, 2007). Of the female homicide victims from
1976 to 2005, 41% were killed by an intimate partner or other family member
(Catalano, 2007).

Additionally, about 5.5 million children in the U.S. live in families in which DV
occurred at least once in the past year, and seven million children live in families
in which severe partner violence occurred (CDC, 2008). In a recent review,
Stover (2005) concluded that “60% to 75% of families with intimate partner
violence have children who are also battered.” On a single day in 2008, 16,458
children were living in a domestic violence shelter or transitional housing facility.
Another 6,430 children sought services at a non-residential DV assistance
program (USDOJ, 2008).

California. In October, 2003, Laura Lund, of the California Department of
Health Services, Epidemiology and Prevention for Injury Control Branch,
released a 53-page report entitled “Violence against Women in California, 1992-
99.” Among Lund’s findings was the fact that during 1998 and 1999, about
620,000 women per year experienced violence or physical abuse by their
intimate partners, or DV. During these same two years, 916,000 children were



present in the households where DV had occurred. Over the eight year time
frame, an average of 2,712 women per year had been hospitalized as the result
of DV. During this same eight year time frame, an average of 563 women per
year were murdered, 34% by intimate partners. Lund’s report indicated that
women who experienced DV were more likely to be young (under 45), a member
of an ethnic minority, poor, unemployed, poorly educated, and without health
insurance. Women who experienced DV were also more likely to be pregnant
(Lund, 2003).

In 2006, Moreen Libet and Zipora Weinbaum of the California Department of
Health Services, reported on data collected during a 2003-2004 survey of 7,735
women. In response to questions about intimate partner physical and
psychological violence, 4.3% reported physical violence and an additional 4.5%
reported psychological violence only during the previous 12 month period (Libet
& Weinbaum, 2006).

On September 17th, 2008, 62% of identified DV intervention programs in
California participated in the 2008 National Census of Domestic Violence
Services. During this 24-hour survey, 3,872 victims of DV were served, including
2,281 adults and 1,591 children; 1,142 victims were served in shelters, another
870 in transitional housing, and 1,860 in non-residential settings. During this
same 24 hour period, 1,081 DV hotline calls were answered (NNEDV, 2008).

San Bernardino County. In the 2003 Lund survey, San Bernardino
County ranked third, behind Los Angeles County (1714), and San Diego County
302), in the total number of homicides involving female victims, with 296, an
annual average of 37, of which about one-third annually were committed by an
intimate partner. With an average annual rate of 4.7 female homicide victims per
100,000, San Bernardino County ranked 1% among all 58 California counties.
With an average annual rate of 17.9 per 100,000, San Bernardino County ranked
7" among all California counties in hospitalizations for women victims of violence
(Lund, 2003).

Riverside County.

Orange County.

[This is an example of the type of data needed, by county. We need recent
data for San Bernardino County, Orange County, Riverside County]

Processing of cases

In a February 2008 report from the US. Department of Justice, results of a May
2002 survey of 15 large urban counties, including California’s Alameda, Orange,
Riverside, San Diego and Santa Clara counties, was published (Smith, Durose,
& Langan, 2008). During this one-month time frame, 2,629 violent felony cases
were filed, almost 70% of which were either sexual assaults or aggravated
assaults. One-third of these felony cases (836) were classified as DV, 62% of
which were further classified as assaults. The majority of the DV arrestees were
unarmed during commission of their offense, 70% using hands, fists, feet or teeth
in the commission of their offense. Of the 836 arrested, 83.8 % were convicted,



97% following a guilty plea. Of those convicted, 58% were sentenced to prison
and 36% sentenced to jail. The mean duration of sentence was 71 months, if the
DV involved sexual assault, and 27 months if the DV involved aggravated
assault. Interestingly, at the time of their most recent arrest, almost 23% of the
DV defendants had been on probation or pretrial release.

Reporting Biases

From 1995 to 2005, 15,719 articles on DV were published (Stover, 2005). Most
need to be cautiously interpreted because of a number of methodological problems,
some of which may be insurmountable (Bachman, 1998; Ellsberg et al., 2001;
Jackson et al., 2003; Moffit et al, 1997; Smith, 1994;). It is clear that underreporting
is the most serious threat to an understanding of true prevalence. Women
victimized over a long periods of time tend to underestimate the frequency and
severity of the violence they have experienced when their reports are compared
with hospital records or witness statements; male batterers tend to underreport their
violent actions and minimize their responsibility (Babcock, Green & Robie, 2004;
Moffitt et al, 1997). Further, only about one out of every five DV incidents is
reported to authorities (Rosenfeld, 1992). Unlike victims and offenders who are
strangers, victims and offenders in DV situations have a continuing relationship in
which there are increased opportunities for violent encounters. And, because they
are bound together in a continuing relationship, it is quite likely that the victim will be
violated repeatedly by the offender. Since one partner in the relationship is
invariably weaker and more vulnerable, the abuser often threatens the victim with
additional violence if the crime is reported, leading to failure to report, hence
continuing exposure. Smith (1994) summed up the evidence on underreporting in
the following statement:

“To My knowledge, there is no systematic empirical evidence that women

survey respondents overreport their victimization, and | cannot think of a

convincing theoretical reason for why they would do so.”

Repetitive nature of domestic violence

Recidivism rates among DV offenders are estimated to be anywhere from 40 to
80% when victims are followed longitudinally and interviewed directly (Garner,
Fagan & Maxwell, 1995; NIJ, 2003; Shepard, 1992). For example, in a carefully
designed follow up of the National Institute of Justice’s Spousal Assault Replication
Program, Maxwell et al. (2001) found that about 36% of arrested DV offenders
reoffended within the 6 month follow up window, while 48% of those who were not
arrested reoffended. Moreover, 3,147 interviewed victims reported more than 9,000
incidents of aggression since the initial DV incident. The alternative to arrest,
batterers’ intervention programs (BIPs), has shown similar recidivism rates. For
example, Gondolf (1997), followed 662 batterers, all participants in four well-
operated BIPs, located in four urban centers across the U.S., for 15 months, and
found that 32% of female partners reported at least one reassault during this time
frame, 61% of which resulted in bruises or injuries, while 12% required medical



attention. Saunders (1993), in a review of all available information on male DV
offenders, found the recurrence of violence was 52% within six months for those
who did not complete a BIP, and 32% for those who did complete a BIP. In recent a
meta-analysis of treatment outcomes for DV offenders, based on an analysis of 36
studies, Babcock et al. (2004) found that, based on partner report, DV offenders
had a 40% chance of being successfully nonviolent without treatment, and a 35%
chance with treatment, the logical conclusion being that about 60% of DV offenders
will recidivate.

In California, a follow up of BIPs by Taylor (2000) indicated that at least 67% of
victims experienced at least one of the following types of DV during the immediate
six month time frame: 1) controlling behavior (45 %); 2) psychological abuse (60
%); 3) threats of physical abuse (23%); and, 4) physical abuse (30%). In a carefully
designed follow-up of 376 criminal defendants in Brooklyn, with some participants
selected by lot to a control group (community service) and the remainder others
participating in either an 8-week or 26-week batter treatment program, Davis,
Maxwell and Taylor (2003), the results of victim interviews indicated recidivism
rates within 6 and 12 months of program assignment as shown in Table 1.

Table 1. Recidivism Rates in Davis, Maxwell and Taylor (2003) study.

Treatment ' 12 months
26 week program 23% 14%

8 week program 19% 18%
Community service 21% 22%
Intervention

Most prevention approaches stress education, including use of social learning
models to train individuals in resolving conflicts in non-violent ways. The Duluth
Domestic Abuse Intervention Project model (“Duluth Model”) is perhaps the best-
known BIP model, and has been widely adopted throughout the U.S. (Pence,
1985; Pence & Paymar, 1993; Healey, Smith & O’Sullivan, 1998). Key
components of the model include: (1) creating a philosophical approach that
centralizes victim safety; (2) developing polices and protocols that enhance
victim safety; (3) enhancing networking among service providers; (4) building
monitoring and tracking systems that strengthen system accountability; (5)
advocating for battered women within the criminal justice system and the broader
community to insure a supportive infrastructure; (6) providing sanctions and
rehabilitation opportunities for abusers; (7) undoing the harm violence to women
does to children; and (8) evaluating the coordinated community response for
victim safety and offender accountability.

However, in controlled studies, no BIP, including the Duluth Model, or the less
extensively used cognitive-behavior therapy (CBT), seems to be more than
minimally effective in reducing the recurrence of DV (Davis et al., 2003; Gondolf &
Jones, 2001; Gordon & Moriarty, 2003; Jackson et al, 2003; Maxwell et al, 2001;




Rosenfeld, 1992; Dunford, 2000; Dunford et al, 1990). For example, in a carefully
designed follow up study, Davis et al., 2003, concluded that their results indicate
that BIP “merely suppresses violent behavior for the duration of treatment.” Much of
the extant literature has been recently subjected to a rigorous meta-analysis by
Babcock, Green and Robie (2005), who reviewed 70 empirical studies and selected
48 that met minimum criteria for inclusion in that they could be a) classified as
experimental, quasi-experimental, or pre-post, b) had some form of comparison
group, and c) relied on either victim report or police report as the index of
recidivism. These authors concluded that in general, the effects size due to the BIP
was in the “small” range, and there were no significant differences with respect to
the type of program (i.e., “Duluth” vs. CBT), reporting method, or study design.
Relying on the most rigorous of the studies—those meeting the criteria for “true”
experimental design, the effect sizes were even smaller, approximately .1 of a
standard deviation. Babcock et al. summarize the overall trend as indicating that a
woman is 5% less likely to be assaulted by a man who was arrested, sanctioned,
and attended a BIP than by a man who was simply arrested and sanctioned.

Even the above picture, indicating perhaps a small reduction of recidivism
associated with BIPs may be overstating the case, as partner follow-up rates in
these studies range from 22% to 90% of the sample, and those who are lost to
follow-up are thought to be more abusive (Babcock et al., 2005).

California’s BIP programs. In California, as in many other states, there are
specific provisions in the law pertaining to the disposition of DV offenders. Since
1994, if a defendant is convicted and placed on probation for conduct perpetrated
against any of the persons defined in Family Code section 6211 (e.g., spouses,
cohabitants, dates/former dates, domestic partners/former domestic partners,
defendant’s children) and the conduct could be enjoined under Family Code section
6320, the court must impose all of the terms and conditions of probation set forth in
Penal Code section 1203.097. Included in the provisions is a 52-week BIP that
meets the following requirements:

a. The program must be approved by the probations department;
b. The defendant must enroll within 30 days of sentencing or release date;

c. The program must provide periodic progress reports at least every 3

months;

d. The defendant must complete the program within 18 months of
enrollment;

e. The defendant can have only three unexcused absences; and

f. The court cannot waive program fees, but the court must consider the
defendant’s ability to pay and ensure that a program with a sliding fee
scale is available.

Most recently, a review of the effectiveness of California’s BIPs, supported by
the National Institute of Justice, was conducted by MaclLeod et al. (2009). These
investigators, drawing a sample of over 1,000 men enrolled in BIPs across five
state jurisdictions (Los Angeles, Riverside, San Joaquin, Santa Clara, and Solano
counties), looked at rates of program completion and re-offense. According to the
investigators, the educational topics included in the BIPs were those identified by
the California legislature as important for helping to end abuse. There was no




statistical association at all between program and offender’s likelihood of re-offense.
For offenders who successfully completed the 52-week BIP, attitudes and beliefs
showed small, positive changes along a number of dimensions, including taking
greater personal responsibility, understanding the effect of abuse on others, and
anger management.

Causes of Domestic Violence

In an often-cited position paper of the American Public Health Association (APHA),
the causes of DV are characterized as "Social, economic, psychological and
environmental...” The factors most often mentioned are (a) intergenerational cycle
of violence, (b) gender role-typing, (c) discrimination, (d) stress and social isolation,
(e) cultural acceptance of violence, and (f) drug and alcohol abuse (APHA, 1993).
The National Research Council Panel on Understanding and Control of Violent
Behavior (Reiss & Roth, 1993) proposed a matrix for organizing risk factors for
violent behavior, as shown in Table 1.

As noted elsewhere (e.g., Short, 1998), the causes of violence are even more
complex than depicted in Table 1, as there are myriad interactions among social
and individual influences and, indeed, the boundaries between the so-called
psychosocial and biological realms have been blurred considerably over the past
two decades. Consider, for example, the model proposed by Raine (2002),
depicting the multiple interactions that need to be considered (Figure 1).

Table 2. Matrix for Organizing Risk Factors for Violent Behavior (from Reiss &
Roth, 1993).

Units of Proximity to Viole onsequences
L ETAELCIIEN I Predisposing Situational Activating
Explanation
Social
Macrosocial Concentration of Physical structure | Catalytic social
poverty event
Opportunity Routine activities
structures
Decline of social Access: Weapons,
capital emergency
medical services
Oppositional
cultures
Sex-role
socialization
Microsocial Community Proximity of Participant’s
organizations responsible communication
monitors exchange




lllegal markets

Participants’ social
relationships

Gangs Bystanders’
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Family Temporary

disorganization communication
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Preexisting Weapons:

structures carrying, displaying

Individual
Psychosocial Temperament Accumulated Impulse

emotions

Learned social Alcohol/drug Opportunity

responses consumption/ recognition

Perceptions for Sexual arousal

reward/penalties

for violence

Violent deviant Premeditation

sexual preferences

Cognitive ability

Social,

communication

skills

Self-identification

in social hierarchy

Biological Neurobiologic traits | Transient Sensory signal-

neurobiological
“states”

processing errors

Genetically
mediated traits

Acute effects of
psychoactive
substances

Interictal events

Chronic use of
psychoactive
substances or
exposure to
neurotoxins




BIOSOCIAL MODEL OF VIOLENCE
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Figure 1. Raine’s model of biosocial interaction (from Raine, 2002).

A more complex theory, with many elements of the theory linked to specific
research findings is that of Ellis (2009), who terms it the “evolutionary
neuroandrogenic theory” (ENA), depicted in the flow diagram on the following page.
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Figure 2. Flow schematic of Ellis’ (2005) evolutionary neuroandrogenic theory
of violence.

Focus on Offender Characteristics

In the 1993 publication of the National Research Council Panel on Understanding
and Control of Violent Behavior, it was recommended that more research be
undertaken on the assaulter's characteristics, including neurobiological factors
involved in violent behavior (Reiss & Roth, 1993). The panel suggested five
reasons for studying neurobiological factors: (1) Identification of specific
neurobiological markers; (2) prevention of risks such as exposure to neurotoxins;
(3) development of pharmacological control; (4) determination of the effects of
drugs and alcohol; and (5) improvement in measuring neurobiologic responses
which add information to research studies.

However, with a few noteworthy exceptions, violence research has continued to
be dominated by investigations of non-biologic factors. Very recently, Ratchford
and Beaver noted: “Part of the reason that the criminological community opposed
biological explanations is because they are viewed as mutually exclusive and
logically incompatible with various perspectives favored by sociologists who have
dominated the discipline” (Ratchford & Beaver, 2009). By way of example,
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consider one of the most influential theories in modern criminology, that of
Gottfredson and Hirshi (1990), who have attributed antisocial behaviors to and
intervening construct, “low self-control.” In this conceptualization, the
development of self control is the product of parental socialization techniques,
e.g., monitoring and recognizing misbehavior, consistent punishment of antisocial
behaviors, and, to a lesser extent, non-familial social institutions, such as the
school. And, there has been overwhelming empirical support for this theory (see
Pratt & Cullen, 2000, for a meta-analysis of supporting research studies).
However, recent studies that have now carefully contrasted the relative
contributions of these psychosocial factors with the contributions of biological
determinants.

For example, Beaver and Wright (2005) found that anoxia suffered at the time
of birth was related to lower levels of self-control, irrespective of parental
involvement (i.e., psychosocial) factors. Beaver, Wright and DeLisi (2007) found
that neuropsychological deficits in executive functions, said to be mediated by
the prefrontal cortex, had statistically significant effects on levels of self-control,
even after controlling for a number of psychosocial factors, such as parental
socialization. Raine et al. (2005) also showed similar neuropsychological deficits,
independent of psychosocial adversity, to be predictive of a life-course persistent
antisocial path. Indeed, a wide range of antisocial behaviors have now been
associated with factors such as genetic predispositions as well as adverse
prenatal/perinatal events (see Moffit, 2005, and Raine, 2002 for recent reviews).

Below, a comprehensive review of the neurobiology of violence is provided to
illustrate the wealth of existing information to support our contention that there
are neurobiological antecedents to many cases of DV, and that these conditions
might be reversible by nutritional supplementation.

The Neurobiology of Violence

Selective dysfunction of certain brain structures has long been implicated in
studies of patients who are violence prone (e.g., Anderson et al., 1999;, Bach-y-
Rita et al, 1971; Elliott,1992; Heimberger et al., 1966; Mark & Ervin, 1970;
Narabayashi, 1963; Tardiff, 1998). Studies of animals with experimentally-induced
lesions have converged on a system of brain structures involved in the
production and/or suppression of aggressive behavior (e.g., Albert et al, 1981;
Bard, 1928; Bard & Mountcastle, 1948; Brady & Nauta, 1953; Cain, 1974; Latham
& Thorne, 1974; O'Boyle, 1974; Reeves & Plum, 1969; Reis, Doba & Nathan, 1972;
Schreiner & Kling, 1956; Thompson, 1978; Thorne, 1993; Thorne, Aaron & Latham,
1973, 1974; Thorne, Wallace & Danzig, 1978; Wallace & Thorne, 1978; Wheatley,
1944; Zeman & King, 1958). The neural circuitry that appears to be most involved
most often is the amygdala, anterior cingulate cortex, and areas of the prefrontal
cortex (Davidson, Putnam, & Larson, 2000; Lesch, 2005). Electrical stimulation of
these structures has been shown to elicit and/or inhibit aggressive behavior
(Delgado, 1965, 1969; Heath, 1963; Heath, Monroe & Mickle, 1955; King, 1961;
Valenstein, 1973).

5-HT and aggression. Individuals with histories of episodic violence appear to
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have dysfunctional projections of the neurotransmitter, 5-hydroxytryptamine
(serotonin, or 5-HT) to the neural networks involved in the modulation of aggression
(see Berman et al., [1997, 2009], Moore, Scarpa & Raine [2002], Siever [2008],
and van Goozen et al. [2007], for recent reviews). Inappropriate aggression has
been associated with:

(1) Low serum levels of 5-hydroxyindoleacetic acid (5-HIAA), a 5-HT precursor
(Brown 1982; Brown & Goodwin, 1984, 1986; Linnoila et al, 1983; Roy et al, 1986,
1988; Valzelli, 1974);

(2) low cerebrospinal fluid (CSF) levels of 5-HIAA (Bioulac et al., 1980; Birger et
al., 2003; Coccaro et al., 1997; Kruesi et al, 1990, 1992; Moore, Scarpa, & Raine,
2002);

(3) low 5-HIAA/5-HT ratio in whole brain homogenates, reflecting a low rate of 5-
HT turnover (Valzelli, 1969, 1971);

(4) intensity of prolactin response to 5-HT agonists (Berman et al., 1997;
Fishbein et al., 1992; Manuck et al, 1998; Stoff et al, 1992); and

(5) depletion of the 5-HT precursor, tryptophan (Trp) (Bjork et al.,1999, 2000;
Marsh et al, 2002).

Pharmacologic treatments that enhance brain 5-HT levels have proven
beneficial in patients with clinical disorders symptomatized by inappropriate
aggression (Pinner & Rich, 1988; Ratey et al, 1989, 1991; van Praag & Lemus,
1986). And, in studies of laboratory studies of induced aggression, administration of
Trp appears to reduce aggressive responding (Berman et al., 2009; Bjork et al.,
1999, 2000; Cherek & Lane, 1999; Cherek et al., 2001; Marsh et al., 2002).

To date, carefully-controlled (i.e., double-blind, placebo-controlled) experiments
have shown equivocal results of Trp and aggression. The most likely sources of the
equivocal laboratory results are a) individual differences in propensity towards
aggression and b) the lack of credible provocation in the human laboratory setting
(Berman et al., 2009), the latter explanation deemed plausible because of evidence
that episodic or impulsive aggression (as opposed to premeditated or planned
aggression) is usually in response to perceived threat (Davidson et al., 2000;
Siever, 2008). The main effect of depleting 5-HT appears to be an exaggerated
threat perception together with a reduced inability to control the resultant enhanced
emotional state (Craig & Halton, 2009; Soubrie, 1986).

Genetically-transmitted disorders of 5-HT mechanisms. A detailed evaluation
and meta-analysis of 24 genetically informative studies of aggression concluded
that heritability accounted overall for about 50% of the variance (Miles & Carey,
1997). A review of studies of twins convicted for violent offenses resulted in a
conclusion that there were significant differences in concordance rate between
monozygotic and dizygotic twins (Cloninger & Gottesman, 1987). Adoption studies
have also linked genetic factors with adult criminality (Bohman et al, 1982;
Cloninger et al., 1982; Hutchings & Mednick, 1975; Mednick et al., 1983;
Sigvardsson et al., 1982).

Individuals with the XYY chromosome show reduced 5-HIAA accumulation and
increased aggression (Bioulac et al., 1980; Schiavi et al., 1988), and it had been
suggested that the Y chromosome may contain factors related to 5-HT turnover in
men. However, Brunner and colleagues described a Dutch family in which affected
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males had borderline mental retardation and a tendency toward inappropriate
aggression (Brunner et al, 1993a, 1993b). Since only males were affected, it
appeared to be an X-linked recessive disorder. Biochemical and genetic studies
showed a lack of monoamine oxidase-A (MAO-A) activity and a mutation in exon 8
of the MAO-A structural gene localized on Xp11-21. This was the first
demonstration of a specific single base pair mutation resulting in aggressive
behavior in humans. More recently, a variant in the serotonin transporter gene has
been shown to be associated with violent suicidal behavior (Courtet et al., 2001).

To date, the most investigated gene with respect to human aggression has been
MAO-A, mutations of which have been shown to correlate with aggression (see
Craig, 2007; Craig & Halton, 2009, and Moffitt, 2005, for recent reviews). However,
as noted by Craig and Halton (2009), there are numerous candidate genes for
aggression including those specifically rated to the 5-HT system such as the 5-HT
transporter (SLC6A4; see Reif et al, 2007) and tryptophan hydroxylases 1 and 2
(TPH1 and TPH2) (see Manuck, et al., 1999).

Other candidate genes in aggression extend well beyond those that are
specifically tied to the 5-HT system, including those that encode for the androgen
receptor (CAG; Rajender et al, 2008); dopamine beta hydroxylase (DBH; Galvin et
al, 1991), catechol-O-methyl transferase (COMT; Gogos et al, 1998), the
norepinephrine receptor gene (ADRB1; Silver et al, 1999), and nitric oxide synthase
(NOSI; Reif et al, 2009). ,

Gene x environment interactions. It is now evident that both heritability and
common environment are responsible for individual differences in aggression (Craig
& Halton, 2009; Moffitt, 2005; Reif et al., 2007), and gene by environment (G X E)
interactions must now be considered in any genetic/neurobiologic theory of
aggression. For example, Caspi et al., (2002) used a measure environmental risk
(child maltreatment) as well as an identified gene (a MAO-A promoter
polymorphism), to study 442 Caucasian male participants in the longitudinal
Dunedin Multidisciplinary Health and Development Study. Among boys with
combined histories of the low MAO-A activity allele and severe maltreatment, 85%
developed some form of antisocial outcome. Participants having the combination of
the low-activity allele and severe maltreatment constituted only 12% of the male
birth cohort but accounted for 44% of the violent convictions.

In the Virginia Twin study for Adolescent Behavioral Development (Foley et al,
2004), studied 514 Caucasian male twins and measured environmental risk with an
adversity index. MAO-A genotype and adversity interacted significantly, such that
15% of the boys having adversity and high MAO-A activity developed conduct
disorder, in comparison to 35% of boys having adversity plus the low-activity MAO-
A allele. Thus, it is clear that a functional variant in the MAO-A locus interacts with
stressful upbringing. Maltreated males were significantly more likely to develop
antisocial problems if they had a low activity genotype in a particular MAO-A
variant; conversely, a high activity promoter variant of MAO-A confers protection
against stressful and abusive childhood (see Craig, 2007; Craig & Halton, 2009;
Kim-Cohen et al., 2006, Taylor and Kim-Cohen, 2007).

The MAO-A G X E interaction is but one of a number of examples of systematic
investigation of the interactive role of hereditary and environmental influences.
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Other genes, such as serotonin transporter polymorphisms (5-HTTLPR; e.g., Caspi
et al, 2003) or the glucocorticoid receptor gene (e.g., McGowan et al, 2009) may be
investigated in a similar manner, as suggested in a comprehensive G x E strategy
by Moffitt (2005).

5-HT-based pharmacotherapy. The earliest study of the putative effects of 5-HT
on maladaptive behavior was conducted by Greenberg and Coleman (1976), who
treated retarded subjects with histories of aggression who were also found to have
low blood 5-HIAA levels in comparison to matched controls. After pharmacological
treatment that increased 5-HIAA, their maladaptive behaviors diminished
dramatically. However, these early findings were not always replicated (see, for
example, Yarbrough et al., 1987). But soon thereafter, the 5-HT-aggression theory
was supported when it was shown that aggression could be suppressed by the
then-newer generation of 5-HT-enhancing drugs such as buspirone (Levine, 1988;
Ratey et al., 1989, 1991; Realmuto et al, 1989; Riblet et al., 1982), trazadone
(O'Neil et al., 1986), fluoxetine (Sovner et al., 1993), m-chlorophenylpiperazine (M-
CPP) (Hollander et al., 1994), d,| fenfluramine (Cherek & Lane, 1999), or paroxetine
(Cherek et al., 2002)..

Non-pharmacologic influences on 5-HT. Serotonin can be affected by non-
pharmacologic means. For example, stress or pain will increase corticosteroid
levels, which will in turn activate enzymes that route the 5-HT precursor amino acid,
tryptophan (Trp), away from 5-HT conversion (Bender, 1989). Diet can also affect
5-HT production, both directly and indirectly. The amount of Trp that enters the
brain, to be available for subsequent conversion to 5-HT, may be altered by dietary
5-HT content . High protein foods, rich in competitor amino acids, may reduce 5-HT
production, while a relatively high carbohydrate diet may raise brain 5-HT levels
(Blum et al., 1992; Boullin, 1963; Wurtman, 1987; Wurtman & Fenstrom, 1974;
Wurtman & Wurtman, 1988). Xanthines, such as caffeine and theobromide (found
in coffee, cocoa, and colas), activate enzymes that lower 5-HT production (Orlikov
& Ryzov, 1991). The production of 5-HT can be adversely affected by abnormal
levels of trace metals. For example, manganese (Mn) can be responsible for
biochemical reactions that compromise 5-HT activity (Chandra, & Shukla;
Donaldson, 1987; Neff, Barrett & Costa, 1969; Subhash & Padmashree, 1990). In
our collaboration with the Golub laboratory at the University of California, Davis, we
have also shown that manganese over-absorption not only affects brain 5-HT
levels, but also results in aggressive and impulsive behavior of juvenile rhesus
monkeys (Golub et al., 2005).

Nutrition-based therapy

Based on studies such as those reviewed in the two preceding sections, the
manipulation of neurotransmitter/neuromodulator levels via diet and/or dietary
supplementation, with the ultimate aim of correcting aberrant behaviors, has been
advocated for some time. For example, Rimland and Larson (1981) recommended
“megavitamin therapy,” citing studies that indicated that such treatment had “proven
useful in treating various behavioral disorders...and opposition to it by the medical
establishment may consequently be expected to diminish in the near future.”
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Despite Rimland’s optimism, many controlled studies have not demonstrated
substantial benefits of megavitamins in reduction of aberrant behavior.

A major hindrance to progress in the area of nutrition-based intervention stems
from the fact that a vast number nutrient/vitamin/mineral deficiencies, imbalances,
or over-absorptions have been associated with a lowered threshold for aggression,
for example: selenium (Benton & Cook, 1991), tryptophan (Bjork et al, 1999; 2000),
fatty acids (Corrigan et al, 1994; Stevens et al, 1995, 1996), copper/zinc ratios
(Walsh et al, 1997; ), cholesterol (Golomb et al, 2000), docosahexaenoic acid
(Hamazaki et al, 1996), zinc (Moynahan, 1976), lead (Needleman et al., 1996;
Masters et al, 1998), manganese (Gottschalk et al, ), sugar (Kruesi et al, 1987; Lien
et al., 2006; Schoenthaler, 1982), Vitamin B-6 (Dakshinamurti et al., 2000,
folates (Alpert & Fava, 1997), and generalized vitamin-mineral deficiencies
(Schoenthaler et al, 1997; Gesch et al., 2002). However, in humans with disordered
behavior (e.g., perpetrators of DV), there is abundant evidence to support the
contention that while they may have identifiable and statistically significant dietary
deficiencies and/or indices of toxic exposures, they are more often than not the
product of more generally disadvantageous environments. In such environments,
malnutrition and/or toxic exposures are more common, and are likely to occur in
conjunction with a host of socioeconomic and psychosocial stressors, which
interact with one another (e.g., inadequate housing X lead exposure; poverty X
malnutrition X stimulant abuse; alcohol abuse X liver disease X over-absorption of
manganese; see Masters and Coplan, 1999, for a an comprehensive example of
one set of interactions).

In addition to the analytic challenges mentioned above, additional vulnerabilities
and/or protective factors are conferred by genetic variations that are only now
becoming apparent (Craig & Halton, 2009; Moffit, 2005). Interventions will almost
always focus on a limited set of biomarkers/therapeutic indicators, depending on
the orientation of the investigator and, given the fact that multiple outcome
measures are typically observed, dietary interventions may appear to have
significantly influenced one or another aspect of aberrant behavior. However,
determining the effects of confounding influences, especially genetic and
experiential variables, is a daunting task, and attempts at replication of successful
nutritional interventions often fail.

Sugar. By way of example, it is known that fluctuations in brain glucose can
cause temporary disturbances in thought, mood, and concentration, as well as
irritability (Virkunnen & Huttunen, 1982; Virkunnen, 1986). A plausible causal chain
linking hypoglycemia, irritability and lowered threshold for aggression was based on
evidence that a central 5-HT deficit resulted in a dysfunction of the regulatory
mechanisms of the suprachiasmatic nucleus, thereby disturbing glucose
metabolism and producing a tendency towards both hypoglycemia and violent
outbursts (Linnoila, Virkkunen, George & Higley (1993). As mentioned above, low
levels of the serotonin metabolite 5-HIAA in cerebrospinal fluid (CSF) was been
observed in numerous studies of violent offenders, who also seem to have an
accompanying tendency to develop hypoglycemia following an oral glucose load
(Virkkunen, 1982, 1984, 1986). Indeed, while hypoglycemia is a rare condition,
affecting less than one percent of the general population, its prevalence in
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populations of violent offenders was shown to be significantly higher. And,
experimentally, it has been shown that manipulation of blood glucose levels can
alter the aggressive propensities of normal volunteers (Benton et al., 1982;
Donohoe & Benton, 1999).

The aforementioned findings have been accompanied by great enthusiasm for
restricting the sugar content of diet in individuals who are behaviorally disordered
(e.g., Schoenthaler, 1982, 1983a, 1983b, 1983c). The thinking behind such dietary
restrictions, as per Lien (2006), is as follows: 1) carbohydrates influence serotonin
synthesis and stimulate hypoglycemia; 2) aggressive symptoms result from the
associated release of epinephrine; and/or 3) dilution of the micro-nutrient intake
with behavioral consequences (see
http://www.vitasearch.com/CP/experts/LLienAT11-01-06.htm). However, meta-
analyses of double-blind trials of sugar intake, vs. placebo control, have now
conclusively shown that sugar intake does not adversely influence aggressive
behavior (Wolraich et al, 1995; Benton, 2008). Benton (2008) concluded:

“To the extent that the influence of sugar on children’s behavior plays a role in

the recommendation of dietary intakes, the present review suggests that such

concerns about sugar are not supported by the evidence. In the future,
epidemiological approaches that consider the relationship between dietary
practices and behavior need to monitor all aspects of nutrition and not a single
food item in isolation. In addition, a wide range of social variables need to be
measured to help to distinguish diet form social variables that modulate both

diet and behavior.” (p. 398)

Correcting chemical imbalances. Biochemical therapy has been defined as
...correction of innate or acquired chemical imbalances using amino acids,
vitamins, minerals and other biochemicals that naturally present in the body.”
(Walsh et al, 2004). Over a ten year period, 8000 behaviorally-disordered patients
were treated at the Pfeiffer Treatment Center, in Naperville, lllinois, using a protocol
that first screened for chemical imbalances and then provided nutrient supplements
to correct each imbalance, the most frequent of which involved disorders of metal
metabolism, methylation, pyrrole chemistry, heavy-metal overload, glucose
dyscontrol, and malabsorption. In a recent study by Walsh et al. (2004), 258
consecutively-presenting patients at the Pfeiffer center, all diagnosed with attention-
deficit hyperactivity disorder (ADHD) accompanied by behavior disorder were
screened for co-morbid disorders (e.g. autism), and the resulting 207
uncomplicated ADHD patients were enrolled in a study in which chemical
imbalances were identified and patients subsequently treated with individualized
biochemical therapy. A primary care nurse gathered information from 3 to 6 months
before treatment and 4 to 8 months after treatment, which included incidents of
physical assaults, destructive episodes, and verbal outbursts. Reduced frequency
of assaults was reported by 92% of the treatment-compliant, previously-assaultive
patients (P<0.001), with 58% of this group achieving “elimination of the [assaultive]
behavior.”

While these results are certainly encouraging, the study has several
weaknesses, some being identified by the authors. First, the study was not a
double-blind placebo-controlled study. Indeed, neither the parents, who acted as
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informants on the behavior rating instruments, nor the nurse, who administered the
rating instrument, were unaware of the fact that the child was being actively treated.
Second, as the authors correctly indicate, the post-treatment period, ranging from 4
to 8 months, was insufficient to determine the lasting effects of treatment. Indeed,
some patients were apparently followed twice as long as others, and a more
appropriate method of reporting these data might have been through use of random
growth curves or survival statistics, rather than in “average decline in
incidents/month.” The distribution of subject ages ranged from 3 to 55 years
(median 11.5), which seems excessive, and it would have seemed appropriate,
with a pool of 207 from which to draw, to restrict the range to an “ecologically
representative” sample. Certainly, few 3-year olds and even fewer 55-year olds are
treated for ADHD-like symptoms.

More critical, however, is the fact that seven chemical imbalances were identified
in this sample of 207 subjects: (1), elevated Cu/Zn ratio (75.4%); (2) depressed
blood histamine (29.5%); (3) elevated blood histamine (37.7%); (4) elevated urine
kryptopyrroles (32.9%); (5) heavy-metal overload (17.9%); (6) glucose dyscontrol
(30.4%); and (7) malabsorption (15.5%). Since the total of these percentages is
239.3, it is obvious that subjects were likely to have more than one imbalance. It is
also likely that the degree to which each subject expressed one or more of the
foregoing abnormalities would have varied, calling for appropriate variations in
dosing. In other words, the intervention, even if it were investigated via a double-
blind, placebo-controlled study, would not be easily replicable.

Generalized vitamin-mineral supplementation. An alternative approach to
customized correction of nutritional imbalances has been advocated by
Schoenthaler et al (1997), based on an accumulation of studies that purported to
show that dietary changes in prison populations, i.e., increasing nutrients by
replacing high fat and sugar foods with fruits, vegetable and whole grains, could
correct low blood concentrations of nutrients essential for proper brain function,
thus reducing violence owing to malnutrition (e.g., Schoenthaler et al, 1982, 1983a,
1983b, 1983c, 1986). Schoenthaler et al. (1997) correctly noted that their previous
studies lacked proper experimental controls, and corrected these inadequacies by
using a randomized, placebo-controlled, double-blind design.

The subjects in this 1997 study consisted of 62 residents of a psychiatrically-
oriented facility that housed juveniles in a maximum security setting. Baseline rates
of violence were determined by averaging data from 13 weeks before intervention.
The 62 residents were matched on baseline violence rates and then randomly
allocated to the active of placebo group (32 active; 30 placebo). Over a13 week
period subjects received either active (12 vitamins and 11 minerals, set at or about
100% of USRDA requirements, with some variations) or placebo medications, in pill
form during morning and evening medical rounds. Neither the research nor
institutional staff was aware of subject group assignment. The result was a net
difference in violent behavior between active and placebo groups was 28%. Based
on pre-post analysis of blood concentrations of vitamins/minerals, it appeared that
subjects who corrected abnormally low blood vitamin and mineral concentrations
during the course of the study benefitted more from the intervention.

A study based on the much the same treatment philosophy, improving behavior

1R



via dietary supplements with nutrients was conducted in the UK by Gesch et al
(2002). The subjects were 231 young adult prisoners who were provided with
either 1) a standard commercial vitamin/mineral supplement as well as linoleic acid,
gamma linoleic acid, eicosapentaenoic acid, and docosahexaenoic acid (n = 116)
or 2) vegetable-oil based placebo (n =115). In an “intent-to-treat design, 82 active
and 90 placebo subjects were analyzed, all of whom were treated for a minimum of
2 weeks and up to 9 months (average treatment time = 142 days). . The active
group achieved a significant (p<0.005) reduction in the most serious incidents
(including violence).

While these findings are indeed encouraging, the two studies described above
have limitations. First, the subjects were all incarcerated, and the structure of prison
life may well have had the effect of curbing aggressive behavior over time. In the
Gesch et al., (2002) study, for example, the assumption was made that the average
probability of a person committing an offense remained constant over time. Further,
baseline rates tend to be rather low to begin with, for example, Schoenthaler et al.
(1997) base rates and rates of change for violent rule infractions, as shown in Table
3. As is evident from the table, the group receiving active treatment had a 96%
reduction in violent offenses; the group receiving placebo had a 67% reduction.

Table 3. Change in Rates of Violent Behavior as the Result of Nutritional
Supplementation from Schoenthaler et al. (1997)

Group _ Baseline Change |
Active supplement 0.389 0.311
Placebo 0.372 0.209

Additionally, because of the inadequate environmental conditions that are known
precursors to incarceration, it is more than likely that being subjected over time to
the general prison diet would have proven to be more nutritious than the diets of
these prisoners prior to incarceration. This would also hold true for the reduced
likelihood that these prisoners would have been ingesting alcohol and drugs.
Nevertheless, the results of these two studies do suggest that generalized vitamin-
mineral supplementation might be a worthwhile endeavor, if for no other reason
than to further eliminate those chemical imbalances that may lower thresholds for
aggression.

D. METHODS AND EXPERIMENTAL DESIGN
Method

Subjects. The research population pool will consist of up to 1,000 males residing
in Orange, Riverside and San Bernardino counties, each of whom will have been
convicted for conduct perpetrated against any of the persons defined in Family
Code section 6211 (e.g., spouses, cohabitants, dates/former dates, domestic
partners/former domestic partners, defendant’s children) and falling under Family
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Code section 6320 and, as a result of said conviction, placed on probation. These
individuals will have been subjected to the terms and conditions of probation set
forth in Penal Code section 1203.097, which includes a 52-week BIP meeting the
following requirements:
a. The program must be approved by the probations department;
b. The defendant must enroll within 30 days of sentencing or release date;
c. The program must provide periodic progress reports at least every 3
months;
d. The defendant must complete the program within 18 months of
enrollment;
e. The defendant can have only three unexcused absences; and
f. The court cannot waive program fees, but the court must consider the
defendant’s ability to pay and ensure that a program with a sliding fee
scale is available.

Each qualifying subject will be further screened for study
inclusionary/exclusionary criteria.

Inclusionary:
1. Male;
2. Atleast 18 years of age;
3. Convicted for the first time of DV (as per Family Code section 62110;
4. Assigned to BIP a condition of probation;
5. Probation to extend at least 18 months following enrollment in the
BIP; and
6. Willing to provide legal informed consent for full participation in study,
which will include:
6.1 Daily ingestion of nutritional supplement or placebo
6.2 Screening psychological tests
6.3 Spousal rating scales
6.4 Access to BIP and probation files for up to three years.

Exclusionary:

1. Individuals on probation for felony offenses other than, or in addition to
DV;

2. Individuals with clearly psychotic profiles on screening psychiatric rating
scales;

3. Individuals undergoing psychopharmacologic treatments which could
alter bodily chemistry (e.g., phenothiazines for schizophrenia, lithium
carbonate for bipolar illness); and

4. Individuals undergoing simultaneously treatment for substance abuse.

Enroliment will continue until 600 individuals (approximately 200 per county)
have been screened into the study. The target sample of 600 subjects has been
selected to optimize statistical power, based on the fact that a small-to-medium
effect size is anticipated, and multiple outcome measures are to be used. Based on
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a small effect size and multiple measures, the power to reject the null hypothesis at
the .05 level of significance will be approximately .90 with an N of 600.

Gender and ethnicity. As males are more likely to be assigned to BIPs following
conviction for DV, the present study will be restricted to adult males only. It is
anticipated that the ethnic/racial composition will be an approximate reflection of the
current mix of the three participating counties, in which Latinos are represented in
significantly higher proportion than in the US population at large.

Procedures

Informed consent and enrollment. At the time of a potential subject's first
appointment with his BIP counselor, the BIP counselor will determine if the subject
appears to meet entry criteria for the nutritional study. For those who do appear to
meet study inclusion criteria, the BIP counselor will briefly inquire as to the subject’s
interest in "a research study that is trying to find out if nutrition will help to prevent
repeated acts of domestic violence." If the prospective subject indicates an interest,
the BIP administrator will provide the name of the prospective subject to the
Principal Investigator (PI), and the PI or the PI’s designee (a research associate)
will arrange to meet the prospective subject at the BIP site, for screening and
obtaining informed consent.

At the initial appointment, the PI or Pl-designee will explain the nature of the
study in detail and provide a written informed consent document (see Appendix C),
which the Pl will read with the subject, and further assist to help the subject
understand the exact nature of the study. The subject will then be offered the
opportunity to formally enroll in the study and, upon agreeing to participate, will be
asked to sign the formal informed consent document.

As part of the informed consent process, the subject will be informed of the risks
of participation, which are considered to be minimal, such as loss of confidentiality,
discomfort caused by interview questionnaires, and unforeseen risks that might be
occur with vitamin/mineral supplementation. The subject will also be informed that
there have been some reported benefits from participation in similar vitamin/mineral
supplementation programs, but that he may well receive no benefit from
participation. Subjects will be informed that participation is voluntary, and that those
who refuse to participate will be entitled to all of the standard offerings of the BIP
without prejudice, while those who agree to participate will not have their BIP
otherwise modified (i.e., the full 52-session program will still be required.) The
subject will also be informed that he may withdraw from the study at any time
without affecting his status in the BIP. The subject will be given a copy of the
informed consent and the research subjects’ bill of rights, which will include the PI's
phone number, should any questions arise during the course of the study (e.g.,
physician inquiries during standard medical treatment).

Screening. After informed consent is obtained, the subject will be interviewed to
gain certain background information such as community of origin, socioeconomic
status, education/vocation, criminal record, medical history, history of drug/alcohol-
related offenses, and history of mental health problems. To the extent possible, this
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information will be independently corroborated by referring to the probation files on
the subject. Additionally, the subject will be screened with the following structured
psychiatric rating scales:

1. Structured Clinical Interview for DSM Disorders (SCID), research

version

2. Brief Psychiatric Rating Scale (BPRS)

Health Practices. Diet, exercise and level of physical activity, incidental
consumption of alcohol, drugs, or cigarette smoking, and use of colas, caffeine and
other substances of interest will be specifically assessed by a self-report, using a
Health Practices Questionnaire (see Appendix D).

Nutritional Intervention. At the time of each BIP visit, the subject will be provided
with a one-week supply of vitamin/mineral supplements, formulated in a similar
fashion to the “Forceval” and “Efamol Marine” capsules used by Gesch et al. (2002;
see Table 4). These will be compounded by Designs for Health, Inc. , East Windsor
, Connecticut. Essentially, the vitamin/mineral capsule will contain approximately
100% USRDA requirements for vitamins/minerals, and the fatty acid supplement
will include the four omega-6 and omega-3 essential fatty acids described by
Gesch, et al (2002). All components will be high quality, prescription grade
ingredients. Placebo control subjects will receive vegetable oil-based placebo
capsules, identical in appearance and taste. Subjects will be instructed to take the
vitamin-mineral (or placebo) capsule in the morning, at or around breakfast time,
and the essential fatty acid capsule in the evening, at or around supper time.
Subjects will continue taking the supplements over the 52-week course of the BIP,
or over the 18 months that are allowed, by law, for completion of the 52 BIP
sessions, whichever occurs first.

Table 4. Vitamins and Minerals used in one ‘Forceval’ capsule, from Gesch
et al. (2002)

Nutrient Potency UK RNIs2  EU RDAs US DRIs3
Vitamin A (ug)! 750 700 800 900
Vitamin D (ug) 10 — 5 5
Vitamin Bl (mg) 1.2 1 1.4 1.2
Vitamin B2 (mg) 1.6 1.3 1.6 1.3
Vitamin B6 (mg) 2 1.4 2 1.3
Vitamin B12 (ug) 3 1.5 1 2.4
Vitamin C (mg) 60 40 60 90
Vitamin E (mg) 10 — 10 15
Vitamin Kl (ug) — — — 120
Biotin (ug) 100 — 150 30
Nicotinamide (mg) 18 17 18 16
Pantothenic acid (mg) 4 — 6 5
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Folic acid (ug) 400 200 200 400

Calcium (mg) 100 700 800 1000
Iron (mg) 12 8.7 14 8
Copper (mg) 2 1.2 — 0.9
Magnesium (mg) 30 300 300 400
Zinc (mg) 15 9.5 15 11
lodine (ug) 140 140 150 150
Manganese (mg) 3 — — 2.3
Potassium (mg) 4 3500 — —
Phosphorus (mg) 77 550 800 700
Selenium (ug) 50 75 — 55
Chromium (ug) 200 — — 35
Molybdenum (ug) 250 — — 45

RNI, reference nutrient intake; RDA, recommended daily allowance; DRI,
daily recommended intake.

1.Retinol equivalent from intake of R-carotene.

2.UK RNI for 19 to 50-year-old males.

3.US RDA 19 to 30-year-old males. The values in italics have no US RDA
and are defined as adequate intakes (Al). The figures in normal type are
US RDAs.

Table 5. Vitamins, Minerals and Fatty Acids used in one daily packet provided by
“Designs for Health, Inc.”
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Outcome measures.

Subjects will be followed for 36 months, up to 18 of which they may be receiving
supplements/placebos. The following outcome measures will be used to determine
effectiveness of the experimental intervention.

1. Record of BIP program compliance, including time to drop out and time
to complete program

2. Repeat DV offenses

3. Behavior and attitudes reflected in spousal interviews, using the Conflict

Tactics Scale (CTS2; Straus et al., 1996)

Proposed Statistical Analysis

Data base management. Data base management will involve structuring all data
into a uniform database format for ease of analysis and quality assurance. Quality
control will consist of several steps. First, frequency distributions will be compiled
for all variables and distributions then inspected to identify out-of-range values.

This process will be repeated until no more errors can be identified. This
information will be maintained in a DBASE llI+ file, to conform with the input
requirements of the various statistical packages to be employed (e.g., TRYSIS;
BMDP). A codebook will be developed to assure that data fields for variables are
properly identified.

Confidentiality of database. All data pertaining to study subjects will be
entered into a computerized database, in which the subject will be identified by a
unique identifier code (UIC) which will not contain the subject’'s name or any clue to
the subject's identity (e.g., address, telephone number) that would allow the
subject's data to be linked to him personally. The research assistant responsible for
periodically upgrading the file from arrest record data will sign an oath of
confidentiality with the understanding that civil and criminal penalties could result
from divulging any information about research subjects, whether personally
identified or not. The data will be compiled and analyzed in such a way that
subjects will remain anonymous in any published report.
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Statistical. Analysis. In our first set of analyses, we will use standard logistic
regression statistics to determine if there are differences between (1) volunteers vs.
non-volunteers, (2) active nutritional supplement vs. placebo, and (3) study
completers vs. drop-outs, on demographic variables of interest (i.e., socioeconomic
level, education, vocation status, ethnicity, offense type, etc.).

Attrition bias. In any longitudinal study, threat to the validity of the findings could
arise as a result of participant attrition. Recent evidence indicates that this an
especially difficult problem with individuals who enter BIPs, where nation-wide rates
of program completion range from 16 to 80% (Babcock, Green & Robie, 2004), with
recent California statistics indicating a 50 to 65% completion rate (MacLeod et al,
2008). Should the loss of participants occur in a systematic way, the safeguards of
randomization built into the study design could be compromised and threaten the
validity of the findings. We assume at the outset that in BIP programs, attrition will,
in fact, be biased, i.e., those who engage in additional acts of DV are more likely to
drop from the BIP and/or leave the geographic area than those who remain. The
subject database will be used to determine if pre-existing characteristics of subjects
are related to attrition, which will provide additional information on the
representativeness of the remaining sample.

Survival analysis. Recent years have witnessed major advances in the
statistical methods available for the quantitative analysis of longitudinal data, such
as those collected in this study. In particular, survival analysis has been used to ask
(1) whether individuals experience particular events or transitions, (2) when these
events are likely to occur, and (3) what other variables predict variation in event
occurrence and timing (singer & Willett, 1991, 1993; Willett & Singer, 1993, 1995).
In the case of the present study, there is abundant evidence to suggest that a
individuals in substantial numbers will drop from the BIP, and also that individuals
will recidivate, either during the course of the BIP or at some later time in their lives.
Familiar statistical techniques, such as analysis of variance or multiple regression
analysis, are ill-suited for addressing such questions because they cannot handle
situations in which the value of the outcome, in this case, whether and when an
event (recidivism) occurs, is unknown for some people under study. Yet, when
event occurrence is studied, such an information shortfall is almost inevitable. No
matter how long data are collected, some members of the sample will not
experience the target event during data collection, e.g., some will not commit
another offense of DV. Such observations are said to be “censored”—the
knowledge is imprecise. The dilemma is how to analyze data simultaneously from
both censored and noncensored cases, because the censored members form a
key group—they are often the ones least likely to experience the event. In the
analysis planned for the present study, all who recidivate during observation are
assigned explicit event times. Those who do not recidivate during observation are
noted as censored and the length of time that they went without recidivating is
recorded. Subsequently, their “censored” lifetimes enter into the data analysis in a
meaningful way.

In discrete-time survival analysis, the fundamental quantity representing the risk
of event occurrence (i.e., recidivism) in each time period is called the hazard
probability. Its computation in the proposed sample will be straightforward. In each
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time period, one must identify the risk set—the pool of people who are at risk of
recidivating during this period (i.e., those who have reached this time period without
recidivating) and compute the proportion of this group this group that

will have recidivated during the period (e.g., month 1 through 3). A plot of the set of
hazard probabilities against time yields the hazard function, a chronologically-
ordered summary of the risk of event occurrence. In addition, period-by-period risks
can be cumulated to display the proportion of a sample that “survive” through each
time period without recidivating. This proportion is called the survival probability and
the survivor function (Willett & singer, 1993).

The discrete-time hazard profile is a set of conditional probabilities, each
bounded by 0 and 1. Statisticians who model a bounded outcome like this as a
function of predictors generally do not use a linear function to express the
relationship. Instead, they use a nonlinear link function that has the net effect of
transforming the outcome so that it is unbounded, in order to prevent fitted values
from falling outside the permissible range (in this case, between 0 and 1). When the
outcome is a probability, as it is here, the logit link function is popular. If p
represents a probability, then logit (p) is the natural logarithm of p/(1-p) and, in the
case of these data, can be interpreted as the log-odds of onset of recidivism.
Letting hj(t;) represent the population hazard profile—that is, a list of population
conditional probabilities for person j at discrete times, ;, a suitable statistical model
relating the logit transform of hazard to values of the predictor, nutritional
intervention (NI), would be:

logit hy(t) = Bo (t) + B+(NI);

where the paramenter 3y (f) is known as the basline logit-hazard profile. It
represents the value of the outcome when the value of the predictor, NI, is O (i.e., it
specifies the profile for the placebo group). Once the discrete-time hazard model
has been fit, its parameters can be reported along with standard errors and
goodness-of-fit statistics in much the same way that results of regular regression
analyses are reported. The fitted lines can be used to illustrate the influence of
important predictors and fitted to hazard functions can be displayed for prototypical
people—those who share substantively important values of selected predictors
(e.g., all men who commit DV and undergo treatment in BIPs), as shown in the
following figure.
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Figure 3. Probability of Recidivism given Nutritional Intervention or Placebo
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Unique Advantages of Study

While other studies (e.g., Gesch et al., 2002; Schoenthaler et al, 1997) have
been promising, they were conducted on populations who were incarcerated, which
tends to artificially inhibit the natural course of violent behavior. Base rates of violent
behavior in both studies were typically much lower than base rates of violent
incidents among DV offenders who reside in the community (NNEDV, 2008).
Further, these studies were conducted over rather constricted time frames, further
restricting the probability that a (low base-rate) violent event would occur. Linking
the study to an existing intervention (i.e., a BIP) ensures that subjects will receive
active treatment irrespective of whether or not they are randomized to the active
nutritional supplement or placebo group. The fact that completion of the 52-week
program is mandatory will ensure that a sizeable sample (ca. 60% of the original
600 enrollees, based on the McLeod et al. [2009] study) will be followed for at least
52 weeks.

G. HUMAN SUBJECTS

1. Potential study subjects will be selected from the pool of adult males presenting at
the Probation Departments of Orange, Riverside and San Bernardino counties for
supervision following their conviction of a crime of domestic violence.

2. Tests performed will include a scheduled interview to collect sociodemographic,
educational, medical and nutritional background information, and screening psychological
tests.
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3. Method of soliciting participation. Subjects ill be asked to volunteer for the study.
They will not be paid for participation.

4. Risks. There are no known risks of vitamin/mineral/fatty acid supplementations at the
levels proposed. Subjects may feel some discomfort during the interview. There will be a
risk of breech of confidentiality by study personnel, which will be minimized by careful
monitoring of access to subject data.

5. Methods of minimizing risks. All project staff will be carefully trained in methods of
interviewing and data collection. The Principal Investigator will periodically spot-check the
research staff to ensure that research subjects are not being placed in situations involving
inordinate stress or discomfort. All personal information will be coded, with subject names
kept in a separate file, away from any personal data pertaining to them.

6. Subjects will be informed that participation in this project is voluntary, and that
refusal to participate will involve no penalty, loss of services, or addition to the length of
their probation. Subjects will also be informed that they may withdraw entirely from the
study at any point in time without penalty or reprisals. Since data collected prior to
withdrawal from the study or drop-out from the treatment program will be germane to
questions of sample representativeness, data collected form subjects up until the time of
withdrawal and/or program failure will be analyzed for purposes of understanding the
representativeness of the remaining sample.

F: VERTEBRATE ANIMALS
N/A

G: CONSULTANTS and COLLABORATORS
N/A

H: CONSORTIUM/CONTRACTUAL ARRANGEMENTS

The proposed study is a cooperative effort between the Violence Research Foundation,
a non-profit charitable corporation based in San Clemente, California, the University of
California, Irvine, and California State University, San Bernardino.

32



I. LITERATURE CITED

Albert, D. J., Nanji, N. & Chew, G. L. (1981). Structures posterior to the olfactory bulb
which are responsible for the mouse killing and hyperreactivity following lesions of the
olfactory bulb. Physiology and Behavior, 26, 395-399.

Alpert, J.E., & Fava, M. (1997). Nutrition and depression: the role of folate. Nutrition
Reviews, 55, 145-149.

APHA (American Public Health Association). (1993). Position Paper 8614: Prevention
of Child Abuse. APHA Policy Statements. 1948-present cumulative. Washington, DC:
APHA.

Anderson, S.W., Bechara, A., Damasio, H., Tranel, D., & Damasio, A.R. (1999).
Impairment of social and moral behavior related to early damage in human prefrontal
cortex. Nature Neuroscience, 2, 1032-1037.

Babcock, J.C., Green, C.E. & Robie, C. (2004). Does batterers’ treatment work? A
meta-analytic review of domestic violence treatment. Clinical Psychology Review, 23,
1023-1053.

Bachman, R. (1998). Incidence rates of violence against women: a comparison of the
redesigned National Crime Victimization Survey and the 1985 National Family Violence
Survey. VAWnet, National Resource Center on Domestic Violence. Available at:
www.vawnet.org.

Bach-y-Rita, G., Lion, J. R., Climent, C. F., & Ervine, F. R. (1971) Episodic dyscontrol:
A study of 130 violent patients. American Journal of Psychiatry, 127, 1473-1478.

Bard, P. (1928). A diencephalic mechanism for the expression of rage, with special
reference to the sympathetic nervous system. American Journal of Physiology, 84, 490-
515.

Bard, P. & Mountcastle, V. B. (1948). Some forebrain mechanisms involved in
expression of rage with special reference to suppression of angry behavior. Research
Publications of the Association in Nervous and Mental Disease, 27, 362-404.

Beaver, K.M., & Wright, J.P. (2005). Evaluating the effects of birth complications on low
self-control in a sample of twins. International Journal of Offender Therapy and
Comparative Criminology, 49, 450-471.

Beaver, K.M., Wright, J.P., & DeLisi, M. (2007). Self-control as an executive function:
Reformulating Gottfredson and Hirschi’s parental socialization thesis. Criminal Justice and
Behavior, 34, 1345-1361.

Bender, D. A. (1989). The kynurenine pathway of tryptophan metabolism. In T. W.
Stone (Ed.), Quinolinic acid and the kynurenines. Boca Raton, FLA: CRC press.

Benton, D. (2008). Sucrose and behavioral problems. Critical Reviews in Food Science
and Nutrition, 48, 385-401.

Benton, D. & Cook, R. (1991). The impact of selenium supplementation on mood.
Biological Psychiatry, 29, 1092-1098.

Benton, D., Kumari, N., & Brain, P. F. (1982). Mild hypoglycaemia and questionnaire
measures of aggression. Biological Psychology, 14, 129-135.

Berman, M.E., Tracy, J.l., & Coccaro, E.F. (1997). The serotonin hypothesis of

33



aggression revisited. Clinical Psychology Review, 17, 651-665.

Berman, M.E., McCloskey, M.S., Fannin, J.R., Schumacher, J.A., & Coccaro, R.F.
(2009). Serotonin augmentation reduces response to attack in aggressive individuals.
Psychological Science, 20, 714-720.

Bioulac, B., Benezich, M., Renaud, B., Noel, B., & Roche, D. (1980). Serotonergic
functions in the 47, XXY syndrome. Biological Psychiatry, 15, 917-923.

Birger, M., Swartz, M., Cohen, D., Alesh, Y., Grishpan, C. & Koteir, M. (2003).
Aggression: The testosterone-serotonin link. Israel Medical Association Journal, 5, 653-
658.

Bjork, J.M., Dougherty, D.M., Moeller, F.G., Cherek, D.R., & Swann, A.C. (1999). The
effects of tryptophan depletion and loading on laboratory aggression in men: time course
and food-restricted control. Psychopharmacology, 142, 24-30.

Bjork, B., Dougherty, D.M., Moeller, F.G., & Swann, A.C. (2000). Differential behavior
effects of plasma tryptophan depletion and loading in aggressive and nonaggressive men.
Neuropsychopharmacology, 22, 357-369.

Blum, 1., Vered, Y., Graff, E., Grosskopf, Y., Don, R., Harsat, A., & Raz, O. (1992). The
influence of meal composition on plasma serotonin and norepinephrine concentrations.
Metabolism, 41, 137-140.

Bohman, M., Cloninger, C. R., Sigvardsson, S., & von Knorring, A. L. (1982).
Predisposition to petty criminality in Swedish adoptees. I. Genetic and environmental
heterogeneity. Archives of General Psychiatry, 39, 1233-1241.

Boullin, D. J. (1963). Behaviour of rats depleted of 5-hydroxytryptamine by feeding a
diet free of tryptophan. Psychopharmacologicia, 5, 28-38.

Brady, J. V., & Nauta, W. J. H. (1953). Subcortical mechanisms in emotional behavior:
Affective changes following septal forebrain lesions in the albino rat. Journal of
Comparative and Physiological Psychology, 46, 339-346.

Brown, G. L., Ebert, M. F., Goyer, P. H., Jimerson, D. C., Klein, W. J., Bunney, W. E., &
Goodwin, F. K. (1982). Aggression, suicide and serotonin: Relationships to CSF amine
metabolites. American Journal of Psychiatry, 139, 741-746.

Brown, G. & Goodwin, F. (1984). Diagnostic, clinical, and personality characteristics
of aggressive men with low 5HIAA. Journal of Clinical Pharmacology, 7, 756-757.

Brown, G. L. & Goodwin, F. K. (1986). Human aggression: A biological perspective.
In W. Reid, D. Dorr, S. L. Walker & J. W. Bonner (Eds.), Unmasking the psychopath. (pp.
132-156). New York: Van Nostrand.

Brunner, H. G., Nelen, M., Breakfield, X. O., Ropers, H. H., & van Oost, B. A. (1993a).
Abnormal behavior associated with a point mutation in the structural gene for monamine
oxidase A. Science, 262, 578-580.

Brunner, H. G., Nelen, M. R., van Zandvoort, P., Abeling, N.G.G.M., van Gennip, A. H.,
Wolters, E. C., Kuiper, M. A., Ropers, H. H., & van Oost, B. A. (1993b). X-linked
borderline mental retardation with prominent behavioral disturbance: Phenotype, genetic
localization and evidence for disturbed monoamine metabolism. American Journal of
Human Genetics, 52, 1032-1039.

Cain, D. P. (1974). Olfactory bulbectomy: Neural structures involved in irritability and

34



aggression in the male rat. Journal of Comparative and Physiological Psychology, 86,

213-220.

Caspi, A., McClay, J., Moffitt, T.E., Mill, J., Martin, J., Craig, .W., Taylor, A. & Poulton,
R. (2002). Role of genotype in the cycle of violence in maltreated children. Science,
297, 851-854.

Caspi, A., Sugden, K., Moffitt, T.E., Taylor, A., Craig, |., Harrington, H., McClay, J.,
Mill, J., Martin, J., Braithwaite, A. & Poulton, R. (2003). Influence of life stress on
depression: Mediation by a polymorphism in the 5-HTT gene. Science, 301, 386-389.

Catalano, Shannan. (2007). Intimate Partner Violence in the United States. U.S.
Department of Justice, Bureau of Justice Statistics. Available at:
www.ojp.usdoj.gov/bjs/intimate/ipv.htm.

CDC (Centers for Disease Control and Prevention). (2003) Costs of Intimate Partner
Violence Against Women in the United States. National Center for Injury Prevention and
Control. Available at http://www.cdc.gov/ncipc/pub-res/ipv_cost/IPVBook-Final-
Feb18.pdf.

CDC (Centers for Disease Control and Prevention). (2009) Intimate Partner Violence
Prevention. Available at http://www.cdc.gov/ncipc/pub/preventingVAW.html.

Chandra, S.V. & Shukla, G.S. (1981). Concentrations of striatal catecholamines in
rats given manganese chloride through drinking water. Journal of Neurochemistry, 36,
683-687.

Cherek, D., & Lane, S. (1999). Effects of d,|-fenfluaramine on aggressive and impulsive
responding in adult males with a history of conduct disorder. Psychopharmacology, 146,
473-481.

Cherek, D. & Lane, S. (2001). Acute effects of D-fenfluramine on simultaneous
measures of aggressive escape and impulsive responses of adult males with and without
a history of conduct disorder. Psychopharmacology, 157, 221-227 .

Cherek, D.R., Lane, S.D., Pietras, C.J., & Steinberg, J.L. (2002) Effects of chronic
paroxetine administration on measures of aggressive and impulsive responses of adult
males with a history of conduct disorder. Psychopharmacology, 159, 266-274.

Cloninger, C. R., Sigvardsson, S., Bohman, M., & von Knorring, A. L. (1982).
Predisposition to petty criminality in Swedish adoptees. Il. Cross-fostering analysis of
gene-environment interaction. Archives of General Psychiatry, 39, 1242-1247.

Cloninger, C. R., & Gottesman, I. I. (1987). Genetic and environmental factors in
antisocial behavior. In S. A. Mednick, T. E. Moffitt, and S. A. Stack (Eds.), The causes of
crime. (pp. 92-109) New York: Cambridge University Press.

Coccaro, E.G., Kavoussi, R.J., Trestman, R.L., Gabriel, S.M., Cooper, T.B. & Siever,
L.J. (1997). Serotonin function in human subjects: intercorrelations among central 5-HT
indices and aggressiveness. Psychiatry Research, 73, 1-14.

Coppen, A., Swade, C., Jones, S.A., Armstrong, R.A., Blair, J.A. & Leeming, R.J.
(1989). Depression and tetrahydrobiopterin: the folate connection. Journal of Affective
Disorders, 16, 103-107.

Corrigan, F.M., Gray, R., Strathdee, A., Skinner, R., Van Rhijn, A. & Horribin, D. (1994).
Fatty acid analysis of blood from violent offenders. Journal of Forensic Psychiatry, 5, 83-

35



92.

Courtet, P., Baud, P., Abbar, M., Boulenger, J.P., Castelnau, D., Mouthon, D.,
Malafosse, A. & Buresi, C. (2002). Association between violent suicidal behavior and low
activity allele of the serotonin transporter gene. Molecular Psychiatry, 6, 331-341.

Craig, I.W. (2007). The importance of stress and genetic variation in human aggression.
Bioessays, 29, 227-236.

Craig, |.W., & Halton, K.E. (2009). Genetics of human aggressive behaviour. Human
Genetics, 126, 101-113.

Dakshinamurti, K., Paulose, C.S., viswanathan, M., Siow, Y.L., & Sharma, K. (1990)
Neurobiology pr pyridoxine. Vitamin B-6. Annals of the New York Academy of Sciences,
585, 128-144.

Davidson, R.J., Putnam, K.M., & Larson, C.L. (2000). Dysfunction in the neural circuitry
of emotion regulation—a possible prelude to violence. Science, 289, 591-594.

Davis, R.C., & Taylor, B.G. (1999). Does batterer treatment reduce violence? A
synthesis of the literature. Women and Criminal Justice, 10, 69-93.

Davis, R.C., Maxwell, C D., & Taylor, B.G. (2003). The Brooklyn experiment. In S.
Jackson, L. Feder, D.R. Forde, R.C. Davis, C.D. Maxwell & B.G. Taylor (Eds.) Batterer
intervention programs: Where to we go from here. Washington, DC: National Institute of
Justice.

Delgado, J. M. R. (1965). Sequential behavior repeatedly induced by red nucleus
stimulation in free monkeys. Science, 148, 1361-1363.

Delgado, J. M. R. (1969). Physical control of the mind. New York; Harper & Row.

Donaldson, J. (1987). The physiopathologic significance of manganese in brain: Its
relation to schizophrenia and neurodegenerative disorders. Neurotoxicology, 8, 451-
462.

Donohoe, R.T., & Benton, D. (1999). Blood glucose control and aggressiveness in
females. Personality and Individual Differences, 26, 905-911.

Dunford, F. W., Huizinga, D., & Elliot, D. S. (1990). The role of arrest in domestic
assault: The Omaha police experiment. Criminology, 28, 183-206.

Dunford, F.W. (2000). The San Diego Navy experiment: An assessment of
interventions for men who assault their wives. Journal of Consulting and Clinical
Psychology, 68, 468-476.

Elliott, F. (1992). Violence. The neurologic contribution: An overview. Archives of
Neurology, 49, 595-603.

Ellis, L. (2009). A theory explaining biological correlates of criminality. European Journal
of Criminology, 2, 287-315.

Ellsberg, M., Heise, L., Pena, R., Agurto, S., & Winkvist, A. (2003). Researching
domestic violence against women: Methodological and ethical considerations. Studies in
Family Planning, 32, 1-16.

Fernstrom, J. D. (1986). Acute and chronic effects of protein and carbohydrate
ingestion on brain tryptophan levels and serotonin synthesis. Nutrition Reviews, 44, 25-36.

Fingerhut, L. A., & Kleinman, J. S. (1990). International and interstate comparisons of
homicide among young males. Journal of the American Medical Association, 263, 3293-

36



3295.

Fishbein, D.H., Dax, E., Lozovsky, D.B. & Jaffe, J.H. (1992). Neuroendocrine responses
to a glucose challenge in substance users with high ahd low levels of aggression,
impulsivity, and antisocial personality. Neuropsychobiology, 25, 106-114.

Foley, D.L., Eaves, L.J., Wormley, B., Silberg, J.L., Maes, H.H., Kuhn, J. & Riley, B.
(2004). Childhood adversity, monoamine oxidase a genotype, and risk for conduct
disorder. Archives of General Psychiatry, 61, 738-744.

Frieze, |. H., & Browne, G. (1989). Violence in marriage. In L. Ohlin & M. Tonry (Eds.),
Family Violence. (Pp. 163-218). Chicago: University of Chicago Press.

Galvin, M., shekhar, A., Simon, J., Stilwell, B., Ten, E.R., Laite, G., Karwisch, B. & Bliz,
S. (1991). Low dopamine-beta-hydroxylase: a biological sequela of abuse and neglect.
Psychiatry Research, 39, 1-11.

Gamache, D. J., Edleson, J. L., & Schock, M. (1988). Coordinated police, judicial and
social service response to woman battering: A multi-baseline evaluation across three
communities. In G. T. Hotaling, D. Finkelhor, J. T. Kirkpatrick, & M. Straus (Eds.),
Coping with family violence: Research and policy perspectives (pp. 193-209). Newbury
Park, CA: Sage.

Gamache, D., & Asmus, M. (In press). Enhancing networking among service
providers: Elements of successful coordination strategies. In M. Shepard, & E. Pence
(Eds.), Coordinating community responses to domestic violence: Lessons from the
Duluth Model. Thousand Oaks, CA: Sage.

Garner, J., Fagan, J.A., & Maxwell, C.D. (1992). Published findings from the spouse
assault replication program: A critical review. Journal of Quantitative Criminology, 11, 3-
28.

Gesch, C.B., Hammond, S.M., Hampson, S.E., Eves, A., & Crowder, M.J. (2002.
Influence of supplementary vitamins, minerals and essential fatty acids on the antisocial
behaviour of young adult prisoners: Randomised, placebo-controlled trial. British
Journal of Psychiatry, 181, 22-28.

Gogos, J.A., Morgan, M., Luine, V., Santha, M., Ogawa, S., Pfaff, D., Karayiorgou, M.
(1998). Catechol-O-methyltransferase-deficient mice exhibit sexually dimorphic changes
in catecholamine levels and behavior. Proceedings of the National Academy of Science
USA, 95, 99919996.

Golub, M.S., Hogrefe, C.E., Germann, S.L., Lonnerdal, B., Tran, T., Beard, J.L., &
Crinella, F.M. (2005). Neurobehavioral evaluation of rhesus monkey infants fed cow’s
milk formula, soy formula, or soy formula with added manganese. Neurobehavioral
Toxicology and Teratology, 27, 615-627.

Golomb, B.A., Stattin, H., & Mednick, S. (2000). Low cholesterol and violent crime.
Journal of Psychiatric Research, 34, 301-309.

Gondolf, E. W. (1997). Pattern of reassault in batterer programs. Violence and Victims,
12, 373-387.

Gondolf, E. W. (1997). Batterer programs: What we know and need to know. Journal
of Interpersonal Violence, 12(3), 83-98.

Gondolf, E.W., & Jones, A.S. (2001). The program effect of batter programs in three

37



cities. Violence and Victims, 16, 693-704.

Gordon, J.A., & Moriarty, L.J. (2003). The effects of domestic violence batterer
treatment on domestic violence recidivism: The Chesterfield County experience.
Criminal Justice and Behavior, 30, 118-134.

Gottfredson, M.R., & Hirschi, T. (1990). A general theory of crime. Stanford, CA:
Stanford University Press.

Gottschalk, L.A., Rebello, T., Buchsbaum, M.S., Tucker, H.G., & Hodges, E.L. (1991).
Abnormalities in hair trace elements as indicators of aberrant behavior. Comprehensive
Psychiatry, 28, 212-223.

Grau, J., Fagan, J., & Wexler, S. (1985). Restraining orders for battered women:
Issues of access and efficacy. In C. Schweber, & C. Feinman (Eds.), Criminal justice
politics and women: The aftermath of legally mandated change (pp. 13-28). New York,
NY: Haworth Press.

Greenberg, A. S. & Coleman, M. (1976). Depressed 5-hydroxyindole levels associated
with hyperactive and aggressive behavior. Archives of General Psychiatry, 33, 331-336.

Hamazaki,T., Sawazaki, S., ltomura, M., Asoka, E., Nagao, Y, Nishimura, N., Yazawa,
K., Kuarmori, T., & Kobayashi, M. (1996). The effect of docosahexaenoic acid on
aggression in young adults: a placebo controlled double blind study. Journal of Clinical
Investigation, 97, 1129-1133.

Healy, K., Smith, C. & O’Sullivan, C. (1998). Batterer intervention: Program approaches
and criminal justice strategies. Washington, DC: National Institute
of Justice.

Heath, R. G. (1963). Electrical self stimulation of the brain in man. American Journal of
Psychiatry, 120, 571-577.

Heath, R. G., Monroe, R. R., & Mickle, W. (1955). Stimulation of the amygdaloid
nucleus in a schizophrenic patient. American Journal of Psychiatry, 111, 862-863.

Heimberger, R. F., Whitlock, C. C. & Kalsbeck, J. E. (1966). Stereotaxic
amygdalectomy for epilepsy with aggressive behavior. Journal of the American Medical
Association, 198, 741-745.

Hollender, E., Stein, D.J., DeCaria, C.M., Cohen, L., Saoud, J.B., Skodol, A.E.,
Kellman, D., Rosnick, L., & Oldham, J.M. Serotonergic sensitivity in borderline personality
disorder: Preliminary findings. American Journal of Psychiatry, 151, 277-280.

Hutchings, B., & Mednick, S. A. (1975). Registered criminality in adoptive and biological
parents of registered male criminal adoptees. In R. R. Fieve, D. Rosenthal & H. Brill (Eds.),
Genetic research in psychiatry. (pp. 105-116). Baltimore: Johns Hopkins University Press.

Jackson, S., Feder, L., Forde, D.R., Davis, R.C. Maxwell, C.D. & Taylor. B.G. (2003).
Batterer intervention programs: Where to we go from here. Washington, DC: National
Institute of Justice.

Jones, R. F. (1993). Domestic violence--an epidemic. International Journal of
Gynecology and Obstetrics, 41, 131-133.

Kim-cohen, J., Caspi, A., Taylor, A., Williams, B., Newcombe, R., Craig, |.W., & Moffitt,
T.E. (2006). MAOA, maltreatment, and gene-environment interaction predicting children’s
mental health: New evidence and a meta analysis. Molecular Psychiatry, 11, 903-913.

3R



King, H. E. (1961) Psychological effects of excitation in the limbic System. In D. E.
Sheer (Ed.), Electrical stimulation of the brain. (pp. 477-486). Austin, TX: University of
Texas press.

Klein, A. (1996). Reabuse in a population of court-restrained male batterers. In E. S.
Buzawa, & C. G. Buzawa (Eds.), Do arrests and restraining orders work? (pp. 214-242).
Thousand Oaks, CA: Sage.

Kruesi, M. et al. (1987). Effects of sugar and aspartame on aggression and activity in
children. American Journal of Psychiatry, 144, 1487-90.

Kruesi, M. J. P., Rapoport, J. L., Hamburger, S., Hibbs, E., Potter, W. Z., Lenane, M., &
Brown, G. L. (1990). Cerebrospinal fluid monoamine metabolites, aggression, and
impulsivity in disruptive behavior disorders of children and adolescents. Archives of
General Psychiatry, 47, 419-426.

Kruesi, M. J. P., Hibbs, E. D., Zahn, T. P., Keysor, C. S., Hamburger, S. D., Bartko, J.
J., & Rapoport, J. L. (1992). A 2-year prospective follow-up study of children and
adolescents with disruptive behavior disorders: Prediction by cerebrospinal fluid 5-
hydroxyindoleacetic acid, homovanillic acid, and autonomic measures? Archives of
General Psychiatry, 49, 429-435.

Latham, E. E., & Thorne, B. M. (1974). Septal damage and muricide: Effects of strain
and handling. Physiology and Behavior, 12, 521-526.

Lesch, K.P. (2005). Serotonergic gene inactivation in mice: model for anxiety and
aggression? Novartis Foundation Symposia, 268, 111-140.

Levine, A. M. (1988). Buspirone and agitation in head injury. Brain Injury, 2, 165-167.
Lien, I, Lein, N., Heyerdahl, S., Thoresen, M. & Bjertness, E. (2006). Consumption of
soft drinks and hyperactivity, mental distress and conduct problems among adolescents in

Oslo, Norway. American Journal of Public Health, 96, 1815-1820.

Libet, M., & Weinbaum, Z. (2006). Data Points. Results from the California Women’s
Health Survey. California Department of Healt Services, Office of Women’s Health.
Available at www.dhs.ca.gov/director/owh.

Linnoila, M., Virkkunen, M., Scheinin, M., Nuutila, A., Rimon, R., & Goodwin, F. K.
(1983). Low cerebrospinal fluid 5-hydroxyindolacetic acid concentration differentiates
impulsive from nonimpulsive violent behavior. Life Sciences, 33, 2609-2614.

Linnoila, A. M., Virkunnen, M., Cheinen, M., Nuutila, A., Rimon, R. & Goodwin, F.
(1983). Low cerebrospinal fluid 5-hydroxyindole acetic acid concentration differentiates
impulsive from non-impulsive behavior. Life Science, 33, 2609-2614.

Linnoila, A.M., Virkunnen, M., George, T., & Higley, D. (1993). Impulse control
disorders. International Clinical Psychopharmacology, 8, 53-56.

Lund, L. (2003). Violence against Women in California, 1992-99. California Department
of Health Services, Epidemiology and Prevention for Injury Control Branch, Report
available at www.cdph.ca.gov/healthinfo/injviosaf/violence/pages/default.aspx.

MacLeod, D., P, R., Smith, D., & Rose-Goodwin, L. (2009). Batterer intervention
systems in California: An evaluation. Report of Award No. 2005WGBX0004, National
Institute of Justice, Office of Justice programs, U.S. Department of Justice. Judicial
Council of California.

39



Manuck, S.B., Flory, J.D., McCaffery, J.M., Matthews, K.A., Man, J.J., and Muldoon,
M.F. (1999). Aggression, impulsivity and central nervous system serotonergic responsivity
in a nonpatient sample. Neuropsychopharmacology, 19, 287-299.

Mark, V. H., & Ervin, F. R. Violence and the brain. New York: Harper & Row, 1970.

Marsh, D.M., Dougherty, D.M., Moeller, F.G., Swann, A.C., & Spiga, R. (2002).
Laboratory-measured aggressive behavior of women: Acute tryptophan depletion and
augmentation. Neuropsychopharmacology, 26, 660-671).

Masters, R.D. & Coplan, M.J. (1999). A dynamic, multifactorial model of alcohol, drug
abuse, and crime: linking neuroscience and behavior to toxicology. Social Science
Information, 38, 591-624.

Masters, r.D., Hone, B., & Coplan, M. (1998). Neurotoxicity and crime: Silicoflouride and
enhanced lead uptake in rural Georgia. Evolution and Human Behvior????

Maxwell, C.D., Garner, J.H., & Fagan, J.A. (2001). The effects of arrest on intimate
partner violence: New evidence from the spouse assault replication program. \Washington,
DC: U.S. Department of Justice.

McGowan, P.O., Sasaki., A., D’Alessio, A.C., Dymov, S., Babonte, B., Szyf, M., Turecki,
G., & Meaney, M.J. (2009). Epigenetic regulation of the glucocorticoid receptor in human
brain associated with childhood abuse. Nature Neuroscience, 12, 342-348.

Mednick, S., Gabrielli, W., Jr., & Hutchings, B. (1984). Genetic influences in criminal
convictions: Evidence from an adoption cohort. Science, 224, 891-894.

Menken, M. (1992). Grappling with the enigma of violence. Archives of Neurology, 49,
592-594.

Miczek, K. A., & Grossman, S. P. (1972). Effects of septal lesions on inter- and
intraspecies aggression in rats. Journal of Comparative and Physiological Psychology, 79,
37-45.

Moffit, T.E. (2005). The new look of behavioral genetics in developmental
psychopathology: Genes-environment interplay in antisocial behavior. Psychological
Bulletin, 131, 533-554.

Moffit, T.E., Caspi, A., Krueger, R.F., Magdol, L., Margolin, G., Silva, P.A. & Sydney, R.
(1997). Do partners agree about abuse in their relationship? A psychometric evaluation of
interpartner agreement. Psychological Assessment, 9, 47-56.

Moffit, T. E., Mednick, S. A. & Gabrielli, W. F., Jr. (1989). Predicting careers of criminal
violence: Descriptive data and predispositional factors. In D. A. Brizer and M. Crowner
(Eds.), Current approaches to the prediction of violence. Washington, D.C.: American
Psychiatric Press.

Molina, V., Gobaille, S. & Mandel, P. (1986). Effects of serotonin-mimetic drugs on
mouse-killing behavior. Aggressive Behavior, 12, 201-211.

Monroe, R. R. (1979). Anticonvulsants in the treatment of aggression. Journal of
Nervous and Mental Diseases, 160, 119-126.

Moore, T.M., Scarpa, A., & Raine, A. (2002). A meta-analysis of serotonin metabolite
5HIAA and antisocial behavior. Aggressive Behavior, 28, 299-316.

Moynahan, E.J. (1976). Zinc deficiency and disturbances of mood and visual behavior.
Lancet, 308, 91.

40



Narabayashi, H., Nagao, T., Saito, Y., Yoshido, M., & Nagahata, M. (1963).
Stereotaxic amygdalotomy for behavior disorders. Archives of Neurology, 9, 1-16.

National Council of Juvenile and Family Court Judges. (1995). Family violence
coordinating councils: Functioning and purpose. Courts and Communities: Confronting
Violence in the Family, 1(3), 8-10.

NIJ (National Institute of Justice). (2003). Do batterer intervention programs work?
Two studies. Washington, DD: U.S. Department of Justice.

NNEDV (National Network to End Domestic Violence). 2009. Domestic Violence
Counts 2008: A 24-hour Census of Domestic Violence Shelters and Services. Available
at: www.nnedv.org/resources/census/67-census-domestic-violence-counts/232-
census2008.html.

National Research Council. (1996). Understanding violence against women.
Washington, DC: Author.

Needleman, H., Riess, J.A., Tobin, M.J., Bieseker, G.E., & Greenhouse, J.B. (1996).
Bone lead levels and delinquent behavior. Journal of the American Medical Association,
275, 363-369.

Neff, N.H., Barrett, R.E. & Costa, E. (1969). Selective depletion of caudate nucleus
dopamine and serotonin during chronic manganese dioxide administration to squirrel
monkeys. Experientia, 15, 1140-1141.

O'Boyle, M. (1974). Rats and mice together: The predatory nature of the rat's mouse-
killing response. Psychological Bulletin, 81, 261-269.

O'Neil, M., Page, N., Adkins, W. N., & Eichelman, B. (1986). Tryptophan-trazadone
treatment of aggressive behaviour. Lancet, 859-60.

Orlikov, A., & Ryzov, |. Caffeine-induced anxiety and increase of kynurenine
concentration in plasma of healthy subjects: A pilot study. Biological Psychiatry, 29, 391-
396.

Pence, E. (1985). Criminal justice response to domestic assault cases: A guide for
policy development. Duluth, MN: Domestic Abuse Intervention Project.

Pence, R., & Paymar, M. (1993). Education groups for men who batter: The Duluth
model. New York: Springer-Verlag).

Pinner, E., & Rich, C. L. (1988). Effects of trazadone on aggression in seven patients
with organic mental disorders. American Journal of Psychiatry, 145, 1295-1296.

Pratt, T.C., & Cullen, F.T. (2000). The empirical status of Gottfredson and Hirschi’s
general theory of crime” A mata-analysis. Criminology, 38, 931-964.

Rachford, M., & Beaver, K.M. (2009). Neuropsychological deficits, low self-control, and
delinquent involvement: Toward a biosocial explanation of delinquency. Criminal Justice
and Behavior, 36, 1547-162.

Raine, A. (2002). Biosocial studies of antisocial and violent behavior in children and
adults: A review. Journal of Abnormal Child Psychology, 30, 311-326).

Raine, A., Moffitt, T.E., Caspi, A., Loeber, R., Stouthamer-Loeber, M., & Lyman, D.
(2005). Neurocognitive impairments in boys on the life-course persistent antisocial path.
Journal of Abnormal Psychology, 114. 38-49.

Rajender, S., Pandu, G., Sharma, J.D., Gandhi, K.P.C., Singh, L. & Thangaraj, K.

41



(2008). Reduced CAG repeats length in androgen receptor gene is associated with violent
criminal behavior. International Journal of Legal Medicine, 122, 367-372.

Ratchford, M., & Beaver, K.M. (2009). Neuropsychological deficits, low self-control, and
delinquent involvement. : Toward a biosocial explanation of delinquency. Criminal Justice
and Behavior, 36, 147-162.

Ratey, J. J., Sovner, R., Mikkelsen, E., & Chmielinski, H. E. (1989). Buspirone therapy
for maladaptive behavior and anxiety in developmentally disabled persons. Journal of
Clinical Psychiatry, 50, 382-384.

Ratey, J. J., Sovner, R., Parks, A., & Rogentine, K. (1991). Buspirone treatment of
aggression and anxiety in mentally retarded patients: A multiple-baseline, placebo lead-in
study. Journal of Clinical Psychiatry, 52, 159-162.

Realmuto, G. M., August, G. J., & Garfinkel, B. D. (1989). Clinical effect of buspirone in
autistic children. Journal of Clinical Psychopharmacology, 9, 122-125.

Reeves, A., & Plum, F. (1969). Hyperphagia, rage, and dementia accompanying a
ventromedial hypothalamic neoplasm. Archives of Neurology, 20, 616-624.

Reif, A., Jacob, C.P., Rujescu, D., Herterich, S., Lang, S., Gutknecht, L., Baehne, C.G.,
Strobel, A., Freitag, C.M., Giegling, I., Romanos, M., Hartmann, A., Rosler, M., Renner,
T.J., Fallgatter, A.J., Retz, W., Ehlis, A.C. & Lesch, K.P. (2009). Influence of functional
variant of neuronal nitric oxide synthase on impulsive behaviors in humans. Archives of
General Psychiatry, 66, 41-50.

Reif, A., Rosler, M., Freitag, C.M., Schneider, M., Eujen, A., Kissling, C., Wenzler, D.,
Jacob, C.P., Retz-Junginger, P., Thome, J., Lesch, K.P. & Retz, W. (2007). Nature and
nurture predispose to violent behavior: serotonergic genes and adverse childhood
environment. Neuropsychopharmacology. 32, 2375-2383.

Reis, D. J., Doba, H., & Nathan, M. D. (1972). Predatory attack, grooming and
consummatory behaviors elicited by electrical stimulation of cat cerebellar nuclei. Science,
182, 845-847.

Reiss, A. J., Jr., & Roth, J. A,, (Eds). (1993). Understanding and Preventing Violence.
Washington, D.C.: National Academy Press.

Riblet, L. A., & Taylor, D. P. (1981). Pharmacology and neurochemistry of trazadone.
Journal of Clinical Psychopharmacology, 1, 17S-22S.

Rimland, B., & Larson, G.E. (1981). Nutritional and ecological approaches to the
reduction of criminality, delinquency and violence. Journal of Applied Nutrition, 33, 116-
137.

Rosenfeld, B.D. (1992). Court ordered treatment of spouse abuse. Clinical Psychology
Review, 12, 206-226.

Roy, A., Virkkunen, M., Guthrie, S., Poland, R., & Linnoila, M. (1986). Monoamines,
glucose metabolism, suicidal and aggressive behaviors. Psychopharmacology Bulletin, 22,
661-665.

Roy, A., Virkkunen, M. & Linnoila, M. (1988). Monoamines, glucose metabolism,
aggression toward self and others. International Journal of Neuroscience, 41, 261-264.

Rutter, M.L. (1997). The nature-nurture integration: The example of antisocial behavior.
American Psychologist, 52, 390-398.

42



Saunders, D. G. (1986). When battered women use violence: Husband-abuse or self-
defense? Violence and Victims, 1, 47-60.

Schoenthaler, S. J. (1982). The effect of sugar on the treatment and control of antisocial
behavior: A double-blind study of an incarcerated juvenile population. International Journal
of Biosocial Research, 3, 1-9.

Schoenthaler, S. J. (1983a). The Alabama diet-behavior program: An empirical
evaluation at the Coosa Valley regional detention center. International Journal of Biosocial
Research, 5, 79-87.

. Schoenthaler, S. J. (1983b). The Los Angeles probation department diet-behavior
program: An empirical analysis of sox institutional settings. International Journal of
Biosocial Research, 5, 88-98.

Schoenthaler, S. J. (1983c). The northern California diet-behavior program: An
empirical examination of 3,000 incarcerated juveniles in Stanislaus County juvenile hall.
International Journal of Biosocial Research, 5, 99-106.

Schoenthaler, S., J. Amos, S., Doraz, W., Kelly, M.-A., Muedeking, G. & Wakefield, J.
(1997). The effect of randomized vitamin-mineral supplementation on violent and non-
violent antisocial behavior among incarcerated juveniles. Journal of Nutritional &
Environmental Medicine, 7, 343-252.

Schoenthaler, S., J. & Bier, I. (2000). The effect of vitamin-mineral supplementation on
juvenile delinquency among American schoolchildren. Journal of Alternative &
Complementary Medicine, 6, 7-17,

Schreiner, L., & Kling, A. (1956). Rhinencephalon and behavior. American Journal of
Physiology, 184, 486-490.

Schiavi, R. C., Theilgaard, A., Owen, D. R., & White, D. (1984). Sex chromosome
anomalies, hormones, and aggressivity. Archives of General Psychiatry, 41, 93-99.

Shepard, M. (1992). Predicting batterer recidivism five years after intervention.
Journal of Family Violence, 7, 67-178.

Shepard, M. (1999). Evaluating Coordinated Community Responses to Domestic
Violence. Harrisburg, PA: VAWnet.Available at:www.vawnet.org

Sherman, L. W. (1992). Policing domestic violence: Experiments and dilemmas. New
York: Free Press.

Short, C.S. (2005). Violence research: What have we learned and where do we go from
here. Journal of interpersonal Violence, 20, 448-454.

Siever, L.J. (2008). Neurobiology of aggression and violence. American Journal of
Psychiatry, 165, 429-442.

Sigvardsson, S., Cloninger, C. R., Bohman, M., & von Knorring A. L. (1982).
Predisposition to petty criminality in Swedish adoptees. Ill. Sex differences and validation
of the male typology. Archives of General Psychiatry, 39, 1248-1253.

Silver, J.M., Yudofsky, S.C., Slater, J.A., Gold, R.K., Stryer, B.L., Williams, D.T.,
Wolland, H.l. & Endicott, J. (1999). Propanolol treatment of chronically hospitalized
aggressive patients. Journal of Neuropsychiatry and Clinical Neuroscience, 11, 328-
335.

Singer, J.D., & Willett, J.B. (1991). Modeling the days of our lives: Using survival

43



analysis when designed and analyzing longitudinal studies of duration and the timing of
events. Psychological Bulletin, 110, 268-290.

Singer, J.D. & Willett, J.B. (1993). It's about time: Using discrete-time survival
analysis to study duration and the timing of events. Journal of Educational Statistics, 18,
155-195.

Smith, E.L., Durose, M.R., & Langan, P.A. (2008). State court processing of domestic
violence cases. U.S. Department of Justice, Office of Justice programs, Bureau of Justice
Statistics Special Report. Available at: www.ojp.usdoj.gov/bjs/pub.pdf/scpdvc.pdf

Smith, M. D. (1994). Enhancing the quality of survey data on violence against women:
A feminist approach. Gender and Society, 8, 109-127.

Soubrie, P. (1986). Reconciling the role of central serotonin neurons in human and
animal behavior. Behavior and Brain Science, 9, 319-364.

Sovner, R., Fox, C. J., Lowry, M. J., & Lowry, M. A. (1993). Fluoxetine treatment of
depression and associated self-injury in two adults with mental retardation. Journal of
Intellectual Disability Research, 37, 301-311.

Steinman, M. (1990). Lowering recidivism among men who batter women. Journal of
Police Science and Administration, 7, 124-132.

Stevens, L.J., Zentall, S.S., Deck, J.L., Abate, M.L., Watkins, B.A,, Lipp, S.T. &
Burgess, J.R.(1995). Essential fatty-acid metabolism in boys with attention-deficit
hyperactivity disorder. American Journal of Clinical Nutrition, 62, 761-768.

Stoff, D. M., Pasatiempo, A. P., Yeung, J., Cooper, T. B., Bridger, W. H., & Rabinovich,
H. (1992). Neuroendocrine responses to challenge with dI-fenfluramine and aggression in
disruptive behavior disorders of children and adolescents. Psychiatry Research, 43, 263-
276.

Stover, C.S. (2005). Violence research: What have we learned and where do we go
from here? Journal of Interpersonal Violence, 20, 488-454.

Straus, M. A, & Gelles, R. J. (1986). Societal change and change in family violence
from 1975 to 1985 as revealed by two national surveys. Journal of Marriage and the
Family, 48, 465-479.

Straus, M.A., & Gelles, R. J. (1990). Physical violence in American families: Risk
factors and adaptations to violence in 8,145 families. New Brunswick, NJ: Transaction
Publishers.

Straus, M., Hamby, S., boney-McCoy, S. & Sugarman, D.B. (1996). The revised
Conflict Tactics Scale (CTS2): Development and preliminary psychometric data. Journal of
Family Issues, 17, 283-316.

Subhash, M.N. & Padmashree, T.S. (1990). Regional distribution of dopamine B-
hydroxylase and monoamine oxidase in the brains of rats exposed to manganese.
Federation of Chemical Toxicology, 28, 567-570.

Tagliamonte, A., Biggio, B., Vargiu, L., & Gessa, G. L. (1973). Free tryptophan in
serum controls brain tryptophan level and sertonin synthesis. Life Sciences, 12, 277-287.

Tardiff, K. (1998). Unusual diagnoses among violent patients. Psychiatric Clinics of
North America, 21, 567-576.

Taylor, B.G. (2000). The effects of a short-term batterer treatment program for detained

44



arrestees: A randomized experiment in the Sacramento County (California) Jail. Report to
the California Department of Justice, Crime and Violence Prevention Center.

Taylor, A.,K & Kim-Cohen, J. (2007). Meta-analysis of gene-environment interactions in
developmental psychopathology. Developmental Psychopathology, 19, 1029-1037.

Thompson, R. (1978). A behavioral atlas of the rat brain. New York: Oxford University
Press.

Thorne, B. M., Aaron, M., & Latham, E. E. (1973). Effects of olfactory bulb ablation
upon emotionality and muricidal behavior in four rat strains. Journal of Comparative and

Physiological Psychology, 84, 339-344.

Thorne, B. M., Aaron, M., & Latham, E. E. (1974). Olfactory system damage in rats and
emotional, muricidal, and rat pup killing behavior. Physiological Psychology, 2, 157-163.
Thorne, B. M., Wallace, T., & Danzig, I. (1978). A comparison of killer and nonkiller

rats. Physiological Psychology, 6, 43-47.

USDOJ (U.S. Department of Justice). 2005). Bureau of Health Statistics. Family
Violence Statistics: Including Statistics on Strangers and Acquaintances. Available at:
www.ojp.usdoj.gov/bjs/pub/pdf/fvs.pdf.

USDOJ (U.S. Department of Justice). (2008). Bureau of Justice Statistics, National
Crime Victimization Survey: Criminal Victimization, 2007. Available at:
www.ojp.usdoj.gov/bjs/pub/pdf/cv07.pdf.

Valenstein, E. S. (1973). Brain control: A critical examination of brain stimulation and
psychosurgery. New York: John Wiley & Sons.

Valzelli, L. (1969). Aggressive behavior induced by isolation. In S. Garattini & E. Sigg
(Eds.), Excerpta Medica. (pp. 70-76). Amsterdam: Excerpta Medica.

Valzelli, L. (1971) Further aspects of the exploratory behavior in aggressive mice.
Psychopharmacologia, 19, 91-94.

Valzelli, L. (1974). 5-hydroxytraptamine in aggressiveness. Advances in Biochemistry
and Psychopharmacology, 11, 255-263.

van Goozen, S.H.M., Fairchild, G., Snoek, H., & Harold, G.T. (2007). The evidence for a
neurobiological model of childhood antisocial behavior. Psychological Bulletin, 133, 149-
182.

van Praag, H. M., & Lemus, C. (1986). Monoamine precursors in the treatment of
psychiatric disorders. In R. J. Wurtman & R. R. Wurtman (Eds.), Nutrition and the brain.
Vol. 7. New York: Raven Press.

Virkkunen, M.A. (1982). Reactive hypoglycaemia tendency among habitually violent
offendrs: a further study by means of the glucose tolerance test. Neuropsychobiology, 8,
35-40.

Virkkunen, M.A. (1984). Reactive hypoglycaemia tendency among arsonists. Acta
Psychiatrica Scandanavia, 69, 445-452.

Virkkunen, M.A. (1986). Insulin-secretion during the glucose-tolerance test among
habitually violent and impulsive offenders. Aggressive Behavior, 12, 303-310.

Virkkunen, M.A., & Huttunen, M.O. (1982). Evidence fo abnormal glucose tolerance test
among violent offenders. Neuropsychobiology, 8, 30-34.

VPC (Violence Policy Center). (2007). When men murder women: An analysis of 2005

45



homicide data. Available at: www.vpc.org.

Wallace, T. & Thorne, B. M. (1978). The effect of lesions in the septal region on
muricide, irritability, and activity in the Long-Evans rat. Physiological Psychology, 6, 36-42.

Walsh, W.J., Isaacson, H.R., Rehman, F., & Hall, A. (1997). Elevated copper/zinc ratios
in assaultive young males. Physiology & Behavior, 62, 327-329.

Walsh, W.J., Glab, L.B., & Haakenson, M.L. (2004). Reduced violent behavior following
biochemical therapy. Physiology & Behavior, 82, 835-839.

Wheatley, M. D. (1944). The hypothalamus and affective behavior. Archives of
Neurology and Psychiatry, 52, 296-316.

Widom, C. S. (1989). The cycle of violence. Science, 244, 160-166.

Willett, J.B., & singer, J.D. (1993). Investigating onset, cessation, relapse and recovery.
Why you should, and how you can, use discrete-time survival analysis to examine event
occurrence. Journal of Consulting and Clinical psychology, 61, 952-965.

Willett, J.B., & Singer, J.D. (1995). It's déja-vu all over again: Using multiple-spell
discrete-time survival analysis. Journal of Educational and Behavioral Statistics, 20, 41-67.

Woolraich, M.L., Wilson, D.B. & White, J.W. (1995). The effect of sugar on behavior or
cognition in children. A meta-analysis. Journal of the American Medical Association, 274,
1617-16231.

Wright, J.P., & Beaver, K.M. (2005). Do parents matter in creating self-control in their
children? A genetically informed test of Gottfredson and Hirschi’s theory of low self-control.
Criminology, 43, 1169-1202.

Wurtman, J. J. (1987). Recent evidence from human studies linking central
serotonergic function with carbohydrate intake. Appetite, 8, 211-213.

Wurtman, R. J., & Fernstrom, J. D. (1974). Effects of the diet on brain
neurotransmitters. Nutrition Reviews, 32, 132-200.

Wurtman, R. J., & Wurtman, J. J. (1988). Do carbohydrates affect food intake via
neurotransmitter activity? Appetite, 11, 42-47.

Yarbrough, E., Santat, U., Perel, |., Webster, C., & Lombardi, R. (1987). Effects of
fenfluramine on autistic individuals residing in a state developmental center. Journal of
Autism and Developmental Disorders, 17, 303-313.

Yaryura-Tobias, J. S., & Neziroglu, F. (1975). Violent behavior. Brain disrhythmia and
glucose dysfunction. A new syndrome. Journal of Orthomolecular Psychiatry, 4, 182-188.

Zeman, W., & King, F. A. (1958). Tumors of the septum pellucidum and adjacent
structures with abnormal affective behavior: An anterior midline structure syndrome.
Journal of Nervous and Mental Diseases, 127, 490-502.

46



UNIVERSITY OF CALIFORNIA, IRVINE
CONSENT TO ACT AS A HUMAN SUBJECT
PREDICTING REPETITIVE DOMESTIC VIOLENCE THROUGH ANALYSIS OF
TRACE MINERAL CONTENT OF HEAD HAIR
Francis M. Crinella, Ph.D., Principal Investigator

Phone Number: (949) 824-1801

Participant Name:

PART I
A. PURPOSE OF THE STUDY

You are being asked to participate in a research study because you are a person who
will be enrolling in a state-mandated batterers’ intervention program (BIP) as a condition of
your probation. This research study is designed to learn whether supplementing the diet of
individuals in a BIP with vitamins, minerals and fatty acids will reduce the likelihood of
further incidents of domestic violence (DV). The reason you are being asked to participate
in this study is that some people have found that providing nutritional supplements to
individuals with histories of violence will reduce the likelihood of future incidents. Up to 600
individuals, in three California counties, will be participating in this study.

B. Duration of participation

This study will last approximately 36 months from the time you enroll in your BIP, which
consists of 52 sessions that must be completed within an 18 month period. During the time
you are in the program, you will be receiving either a nutritional supplement or a placebo
(a pill that looks and tastes like the nutritional supplement, but has none of the
vitamins/minerals or fatty acids found in the nutritional supplement). You will have a 50%
(one out of two) chance of being assigned to the active nutritional supplement group. At
the completion of your BIP, you will no longer be taking the capsule, but will be followed
through probation and police records, as well as interviews with your spouse/significant
other an additional 18 to 24 months (the length of time will be dependent on the time it
takes you to complete your BIP).

C. Description of the procedures

Screening. Your probation officer will inform you that you are eligible for participation in
this study if are an adult male, residing in Orange, Riverside or San Bernardino counties,
and have been convicted for conduct perpetrated against any of the persons defined in



Family Code section 6211 (e.g., spouses, cohabitants, dates/former dates, domestic
partners/former domestic partners, defendant’s children), falling under Family Code
section 6320, and, as a result of your conviction, have been placed on probation, and are
subject to the terms and conditions of probation set forth in Penal Code section 1203.097,
which includes a 52-week BIP.
You will be excluded if you are:
1. Also on probation for one or more felony offenses other than, or in addition to
DV;
2. Have a major mental illness, such as schizophrenia of bipolar disorder;
3. Are undergoing psychopharmacologic treatments which could
alter your bodily chemistry (e.g., phenothiazines for schizophrenia, lithium
carbonate for bipolar illness); or
4. Undergoing simultaneously treatment for substance abuse.

If you agree to participate in the study, and sign this consent form, we will give you a
short interview, lasting about an hour, to find out about your background, including, your
family and home situation, education, occupation, medical history and nutrition practices.
We will also administer some short psychological screening tests to make sure that you
are not suffering from a serious mental illness. We will also interview your wife/significant
other using a short questionnaire which will take about %2 hour.

Nutrition supplement. Once we determine that you are qualified, and consent to be in
the study, you will be assigned to one of two groups. The first group will be an active
nutritional treatment group; the second will be a placebo group. Your assignment will be by
chance, and you will have a 50% chance of being assigned to the active nutrition group.
You will be given a package of capsules at each of your visits to your BIP. If you are in the
active nutritional treatment group, you will receive two capsules per day that contain
vitamins, minerals, and essential fatty acids (nutritional supplement group). If you are in
the placebo group, you will also receive weekly capsules that look and taste like the
capsules being taken by the active nutritional supplement group, but will actually be a
simple vegetable oil compound with not much nutritional value. You will not know to which
group you belong, nor will any of the study personnel, including your counselors at the BIP
and your probation officer. You will be asked to take one capsule in the morning,
preferably with your breakfast, and the other capsule in the evening, preferably with your
supper. You will continue to take these capsules for the duration of your treatment in the
BIP, which may last anywhere from one year to 18 months. When you complete your BIP,
you will no longer be given the supplement.

Review of records. For a period of 36 months years from the time of your enroliment in
the study, your record will be reviewed on a monthly basis to determine if you have been in
trouble with the authorities. We will be especially concerned about any new arrests for acts
of domestic violence. We will record this information in a file that identifies you by a code
number, not your name. Only your probation officer will know your name, and not any of
the personnel conducting this research study. All information will be transferred, without
your name linked to it, to a computer data file so we can analyze the results of this study.




Your name, and any other information that could possibly link you to the personal
information we are collecting, will not be entered into the computer file, so no one will be
able to learn any personal information about you.

Use of data. Periodically, study personnel will review the data file and analyze the
results to determine subject progress, with particular emphasis on additional incidents of
DV. The results of this investigation may be published, in which case only group data will
be reported, with individual identities safeguarded.

D. Description of reasonably foreseeable risks or discomforts

The interview will take about an hour, and some of the questions we will be asking you
may be of a personal nature, which could cause you to become embarrassed or upset.
You do not have to answer any question that makes you feel uncomfortable. Taking the
screening psychological tests may also cause anxiety or embarrassment. The interviews
and tests will be administered by someone who is trained to make the experience as
comfortable as possible for you. There is a risk of loss of confidentiality which could cause
emotional discomfort or embarrassment for you. Study personnel are trained to avoid any
action that could compromise the confidential data collected from you.

E. Potential benefits from the research

There may be no direct benefit to you from your participation in this study. Some
research has shown that subjects who receive the active nutritional supplement will
experience fewer behavioral problems, but some studies do not show a positive effect.
This study may help us learn how nutrition affects brain chemicals that are essential for
control of aggressive behavior. This could lead to treatments to restore the balance of
brain chemicals through a modified diet or vitamin supplements that may be of help to
others.

F. Alternative procedures or courses of treatment

There are many ideas about what causes violent behavior, but no single cause has
been demonstrated. Since violent behavior is known to be related to chemical imbalances
in the brain, and modifications of diet can affect these chemical imbalances, the approach
being used in this study is considered a possible additional treatment that may reduce the
need for placing people in jail, providing them with psychotherapy or counseling sessions,
or giving them tranquilizing drugs.

G. Confidentiality of records

All records related to your background and behavior will be collected and analyzed by
employees of the University of California, Irvine. As such, each staff person is required to
sign an oath of confidentiality and is subject to legal penalties for any improper release of
confidential information.

The records will be stored in a locked cabinet at the office of Francis M. Crinella, Ph.D.,
the Principal Investigator, located at the UCI Child Development Center, in Irvine. The
information on the records will also be stored on a computer disk, for purpose of statistical



analysis, but there will be no way of personally identifying information belonging to
particular individuals from this file.

In consenting for this research study you will be allowing us to use portions of the
information we collect for medical and scientific education. No subject will be identified by
name when these records are viewed by professional colleagues or student trainees.

F. COSTS AND COMPENSATION
You will not be required to pay for participation in this study, nor will you be paid for
participation.

G. INJURY

We do not anticipate any harm or injury to you resulting from your participation. In the
event that you are accidentally injured by participation in the study, the medical facilities of
the University of California Irvine Medical Center will be available to you. The University
offers no other form of compensation.

H. QUESTIONS REGARDING RESEARCH

The principal investigator for the study is Francis M. Crinella, Ph.D., Professor of
Pediatrics and Psychiatry at the University of California, Irvine. He is the person to contact
if you have any questions. Dr. Crinella may be reached at the UCI Child Development
Center, 19722 MacArthur Blvdl., Irvine, CA 92612; his telephone number is 949-824-
1801. You may call him collect. You may also call your probation officer, who will tell us
immediately of your questions or concerns.

l. VOLUNTARY PARTICIPATION

Refusal to participate will involve no penalty or loss of services from your probation
department of BIP. You may withdraw from the study at any time, without penalty or loss
of services, and your withdrawal will have no effect on the length of your probation.

J. OTHER INFORMATION

You will be advised of any new information discovered that might affect your willingness
for continuing participation in this study. You will also be informed of the final results of this
study.

CONSENT FORM: PART Il

| have read the experimental subjects bill of rights and have been given a copy of it and
this consent form to keep. | consent to participate in the study as described above.

Signature of Subject




Signature of Witness

Signature of Investigator



CONSENT FORM - PART il

Experimental Subject's Bill of Rights

Any person who is asked to consent to participate as a human subject in a medical investigation or who
is asked to consent on behalf of another, has the following rights:
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. To be told what the study is trying to find out.
. To be told what will happen in the study and whether any of the procedures, drugs or devices is

different from what would be used in standard medical practice.

. To be told about the risk, side effects or discomforts which may be expected.

. To be told if the subject can expect any benefit from participating and if so, what the benefit might be.
. To be told of other choices available and how they may be better or worse than being in the study.

. To be allowed to ask any questions concerning the study, both before agreeing to be involved and

anytime during the course of the study.

. To be told of any medical treatment available if complications arise.
. To refuse to participate at all, either before or after the study has started. This decision will not affect

any right to receive standard medical treatment.
To receive a signed and dated copy of Parts | and |l of the consent form and Bill of Rights.

10. To be allowed time to decide to consent or not to consent to participate without any pressure being

brought by the investigators or others.

Subject's initials: Date




Project Timetable:

MONTH S - 4- 7- 10- 13- 16- 19- 22- 25- 28- 31- 37-
3 6 9 12 15 18 21 24 27 30 36 48

Startup X

Begin enroliment X X X

Enrollment X

completed

Active X X X X X X X X X

supplementation

Follow-up X X X X X X X X X

Statistical analysis X X




PERSONNEL (Applicant organization only)

ROLE ON
NAME PROJECT

Principal

Francis Crinella Investigator 12
Co-

Tim Wigal investigator 12
Co-

San Bernardino Faculty investigator 12
Project

TBN Research Assistant coordinator 12
Data &

TBN Research Assistant Observation 12
Data &

TBN Research Assistant Observation 12
Data &

TBN Research assistant Observation 12
Data &

TBN Research assistant Observation 12
Database

TBN Project Statistician management 12

SUBTOTALS

CONSULTANT COSTS

none

EQUIPMENT (ltemize)

Computer for Data entry

printer

SUPPLIES (ltemize by category)

Telephone

Mailing

Copying

Assessment Materials

Dietary Supplements (2 capsules daily; 52-72 weeks; 300 subjects)

Placebo (2 capsules daily; 52-72 weeks; 300 subjects

TRAVEL

Day trips to BIP sites in 3 counties
INPATIENT
OUTPATIENT




ERSONNEL:
alary and
inge

ALTERATIONS AND RENOVATIONS (ltemize by category)

OTHER EXPENSES (ltemize by category)
Contract with Violence Research Foundation for nutritional consultation,

etc.

SUBTOTAL DIRECT COSTS FOR INITIAL BUDGET PERIOD

CONSORTIUM/CONTRACTUAL

COSTS

DIRECT COSTS

INDIRECT COSTS

TOTAL DIRECT COSTS FOR INITIAL BUDGET PERIOD

BUDGET CATEGORY
TOTALS

INITIAL BUDGET
PERIOD
(from Form page
4)

ADDITIONAL YEARS OF SUPPORT
REQUESTED

2nd

3rd

4th

Applicant organization only

CONSULTANT COSTS
EQUIPMENT

SUPPLIES

TRAVEL

| INPATIENT
COSTS OUTPATIENT
ALTERATIONS AND

OTHER EXPENSES

SUBTOTAL
DIRECT
! CONSORTIU
M/ DIRECT
CONTRACTU
INDIRECT




TOTAL DIRECT COSTS
500,000. 500,000. 500,000. 500,00¢

—
TOTAL DIRECT COSTS FOR ENTIRE PROPOSED PROJECT PERIOD (ltem 8a, Face Page) $2,000,000

JUSTIFICATION. Follow the budget justification instructions exactly. Use continuation pages as needed.
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Budget Justification

This is the skeleton of a budget. We will have to determine whether or not the UC Irvine
personnel work on the project through a contract with Cal State San Bernardino, or
whether is a collaborative arrangement. Either option will require negotiations between
the business offices of the two universities.

Francis Crinella, Clinical Professor of Pediatrics, Psychiatry & Human Behavior, and
Physical Medicine & Rehabilitation, would be the Principal Investigator at approximately
50% of his current salary, extending over 4 years.

Tim Wigal, Associate Professor of Pediatrics and Cognitive Sciences, would be a c-
investigator at 25% over 4 years.

It is assumed that one or more faculty members at San Bernardino would also serve as
co-investigators, depending on determination of the project workload.

Research Assistants could be either UCI or CSUSB employees, depending on factors
such as cost and level of interest. (At UCI, we do have a mechanism in place for hiring
research assistants for our clinical drug trials, but there may be other considerations)

The Project Statistician would be a UCI person, and probably at a junior faculty level.
Equipment costs are usual and customary.

The costs of the dietary supplements are completely unknown.

There is a provision for a contract with the Violence Research Foundation, which could
be for any amount, depending on the workload and other factors. For example, it might
be cost-effective to hire the research assistants through the Violence Research
Foundation. Or, the Violence Research Foundation could have a contract for supplying

the nutritional supplements, etc.

The estimated first year cost of $500,000 does not include university overhead from
either UCI or CSUSB, which will be in the neighborhood of 50%.

Currently, it is estimated that the direct costs over the four years of the study would be

$500,000 per year, or $2,000,000. With the various university overheads, this is going to
amount to about $3,000,000 over the four years of the study.

11



