ARIC Manuscript Proposal #4298

PC Reviewed: 07/11/23 Status: Priority: 2
SC Reviewed: Status: Priority:

l.a. Full Title: Associations of Anger Proneness and Head Injury in the Atherosclerosis Risk in
Communities (ARIC) Study
b. Abbreviated Title (Length 26 characters): Anger Proneness and Head Injury

2. Writing Group:
Writing group members:

Connor A. Law BS (First Author) University of Pennsylvania

Andrea L.C. Schneider MD PhD (Senior Author)  University of Pennsylvania

Thomas Mosley PhD University of Mississippi

Holly Elser MD PhD University of Pennsylvania

Alexa Walter PhD University of Pennsylvania

Keenan Walker PhD National Institute of Aging

Rebecca Gottesman MD PhD National Institute of Neurological Disorders

and Stroke

Others welcome

I, the first author, confirm that all the coauthors have given their approval for this manuscript
proposal. CAL [please confirm with your initials electronically or in writing]

First author: Connor A. Law BS

Address: Department of Neurology
51 North 39" St., Andrew Mutch Building 4" Floor
Philadelphia, PA 19104

Phone: 614-800-5776
E-mail: Connor.Law@pennmedicine.upenn.edu

ARIC author to be contacted if there are questions about the manuscript and the first author
does not respond or cannot be located (this must be an ARIC investigator).
Name: Andrea L.C. Schneider MD PhD
Address: Department of Neurology, Division of Neurocritical Care
Department of Epidemiology, Biostatistics, and Informatics
University of Pennsylvania Perelman School of Medicine
51 North 39" St., Andrew Mutch Building 416
Philadelphia, PA 19104

Phone: 443-827-2352 Fax: 215-662-9858
E-mail: Andrea.Schneider@pennmedicine.upenn.edu

JAARIC\Operations\Committees\Publications



3. Timeline:
Data are currently available. Analyses and conference abstract and manuscript preparation will
be performed over the next 6-12 months.

4. Rationale:

Traumatic brain injury (TBI), also referred to as head injury or concussion, is associated with
significant short- and long-term morbidity and mortality'=3. Specifically, TBI is associated with
psychiatric (depression and post-traumatic stress disorder), personality (impulsivity and affective
instability), and cognitive (memory deficits and executive functioning) sequelae®-.

There is also evidence that TBI’, can change an individual’s propensity for anger. Anger was
historically conceived of as a personality trait that remained relatively static over the life
course’®. In the past half century, anger has been viewed through the state-trait model, which
splits the concept into the transitory emotional continuum of being annoyed, irritated, or
otherwise angered (state anger), as well as an individual’s stable temperamental vulnerability to
becoming angered (trait anger or anger proneness)®. Additionally, more recent research provides
evidence that there are effective interventions, such as cognitive behavioral therapy and training
avoidance tendencies towards threatening situations, which can be used to improve anger
proneness®. Trait anger has been associated with multiple negative health outcomes,® including:
coronary heart disease'® and diabetes'?, as well as almost a threefold increase in stroke?.
Behaviorally, high trait anger is associated increased risk-taking behaviors®*'* and impulsivity?,
as well as an impairment in effortful control®®.

Additionally, high trait anger is associated with an increased frequency in motor vehicle
accidents* and is consistently associated with intimate partner violence and other types of
assault;® all of which are common mechanisms for TBI. While prior literature has reported
increases in anger proneness and other personality changes following TBI*"~%, less work has
investigated anger proneness as a risk factor for TBI, particularly among middle-age and older
individuals. Indeed, the highest incidence of TBI occurs among older individuals (i.e., aged 65+
years), with unintentional falls being the most common mechanism of injury in this age group,
followed by motor vehicle traffic crashes?>%2,

The ARIC study presents a unique opportunity to utilize data both prior to and following TBI
events, in order to explore a potential bidirectional relationship between head injury and anger
proneness among community dwelling middle-age and older adults. We hypothesize both that
prior head injury will be associated with higher trait anger and that greater anger proneness will
be associated with increased risk of future head injury.

5. Main Hypothesis/Study Questions:

Aim 1: To examine associations between prior head injury (occurring before ARIC Visit 2) and
anger proneness assessed at ARIC Visit 2.

Hypothesis 1: Prior head injury will be associated with higher anger proneness at Visit 2
compared to no prior head injury. Furthermore, individuals with more severe head
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injuries and with multiple (two or more) prior head injuries will have higher anger
proneness compared to individuals with less severe head injuries and compared to
individuals with one prior head injury.

Aim 2: To examine associations of interval head injury (occurring between ARIC Visits 2 and 4)
and change in anger proneness from ARIC Visit 2 to ARIC Visit 4, among individuals with no
history of head injury prior to ARIC Visit 2.

Hypothesis 2: Head injury occurring between ARIC Visits 2 and 4 will be associated with
a greater increase in anger proneness from ARIC Visit 2 to ARIC Visit 4 compared to no
prior head injury. Furthermore, individuals with more severe head injuries and multiple
(two or more) prior head injuries will have greater increases in anger proneness than
individuals with less severe head injuries and compared to individuals with one head
injury.

Aim 3: To examine the association of anger proneness at Visit 2 (baseline) with risk of incident
head injury over study follow-up (through 31 December 2020, or the most updated
administrative censoring data at the time of journal submission), among individuals with no
history of head injury prior to ARIC Visit 2.

Hypothesis 3: Higher baseline anger trait will be associated with increased risk of head
injury compared to lower baseline anger trait. Furthermore, individuals with higher anger
trait will be more likely to have more severe head injuries and multiple (two or more)
head injuries compared to individuals with lower anger trait.

6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of
interest with specific reference to the time of their collection, summary of data analysis,
and any anticipated methodologic limitations or challenges if present).

Study Design/Study Population:
Study design and timing of head injury and anger trait data collection:

December 31,
* Available for all ARIC participants from January 1, 1987 through December 31, 2020 2019
*pAyvailable for ARIC participants aged 65 years and older enrolled in Medicare fee-for-service Part B from January 1, 1991 through December 31, 2018.

*Questions asked in a subgroup of ARIC participants selected for brain magnetic resonance imaging scans.

Continuously Collected Head Injury (ICD-9/10 Codes from ARIC Study surveillance” of all community hospitals and Linked CM S data**)
Visit 1 Visit 2 Visit 3 Visit 4 Brain MRI Visit Visit 5 Visit 6 Visit 7
1987-1989 1990-1992 1993-1995 1996-1998 2004-2006 2011-2013 2016-2017 2018-2019
Anger trait Self-reported  Self-reported Self-reported Self-reported Self-reported Self-reported

head injury head injury head injury* head injury* head injury head injury
Aim 1 Anger trait
Aim 2
Aim 3
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Aim 1:

Design: Cross-sectional.

Exposure: Head injury occurring prior to ARIC Visit 2.

Outcome: ARIC Visit 2 measure of trait anger.

Population: All participants with non-missing head injury, trait anger, and covariate data at
ARIC visit 2 will be included.

Aim 2:

Design: Prospective analysis.

Exposure: Head injury occurring between ARIC Visit 2 and ARIC Visit 4.

Outcome: Change in anger proneness from ARIC Visit 2 to ARIC Visit 4.

Population: All participants without prior head injury at the time of Visit 2 with non-missing
Visit 4 head injury data, Visit 2 and 4 trait anger data, and Visit 2 covariate data will be included.

Aim 3:

Design: Prospective analysis.

Exposure: ARIC Visit 2 measure of trait anger.

Outcome: Incident head injury occurring over study follow-up (through 31 December 2020, or
the most updated administrative censoring data at the time of journal submission).

Population: All participants without prior head injury at the time of Visit 2 with non-missing
subsequent head injury data, Visit 2 trait anger data, and Visit 2 covariate data will be included.

Head Injury Definition:

Consistent with previous work in ARIC,?>?* indicator variables for head injury will be defined
using a combination of self-reported data and diagnostic codes from the International
Classification of Diseases Ninth (ICD-9) and Tenth Revisions (ICD-10) from emergency
department visits and inpatient hospitalizations. From these data sources, variables for head
injury status at the time of each ARIC visit will be derived based on dates of injury. For
secondary analyses, we will define measures for the number of head injuries (0; 1; 2+) and in the
subset of head injuries identified using diagnostic codes, we define a measure of head injury
severity (mild; moderate/severe/penetrating) based on the department of defense (DOD)
classification system. In sensitivity analyses, we will consider self-reported and hospital
diagnosed head injuries separately. Questions used to identify self-reported head injury questions
and diagnostic codes used to define head injury, which are consistent with the CDC TBI
surveillance definition, are presented below:

Self-reported head injury:

ARIC Visit 3 (1993-1995)

1. Have you ever had a head injury which led you to see a physician or seek hospital care?
2. How many times has this happened?

3. How many of these head injuries resulted in your losing consciousness, no matter how
briefly?

4.In what year was your head injury for which you sought medical care?

ARIC Visit 4 (1996-1998)
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1. Have you ever had a major head injury? That is, one that resulted in your losing
consciousness, no matter how briefly, or that led you to see a physician or seek hospital care?
2. How many times has this happened?

3. How many head injuries resulted in your losing consciousness, no matter how briefly?

4. In what year was your head injury for which you lost consciousness sought medical care?

ARIC Brain MRI Visit (2004-2006)*

1. Have you ever had a head injury that resulted in loss of consciousness (knocked out)?
2. How many times?

3. In what year or how old were you when this first occurred?

4. In what year or how old were you when this last occurred?

ARIC Visit 5 (2011-2013),* Visit 6 (2016-2017), and Visit 7 (2018-2019)

1. Have you ever had a head injury that resulted in loss of consciousness?

2. Have you had a head injury with extended loss of consciousness (>5 minutes)?
3. Have you had a head injury that resulted in long-term problems or dysfunction?

*Questions asked in a subgroup of ARIC participants selected for brain magnetic resonance
imagining (MRI) scans.

ICD-9 and ICD-10 codes used to define head injury:

ICD-9 Codes (Prior to 9/30/2015)

800.xx Fracture of vault of skull

801.xx Fracture of base of skull

803.xx  Other and unqualified skull fractures

804.xx Multiple fractures involving skull or face with other bones
850.xx  Concussion

851.xx  Cerebral laceration and contusion

852.xx  Subarachnoid, subdural, and extradural hemorrhage following injury
853.xx  Other and unspecified intracranial hemorrhage following injury
854.xx Intracranial injury of other and unspecified nature

959.01 Head injury, unspecified

ICD-10 Codes (Starting 10/1/2015)

S02.0 Fracture of vault of skull
S02.1X  Fracture of base of skull
S02.8 Fractures of other unspecified skull and facial bones

S02.91 Unspecified fracture of skull

S04.02 Injury of optic chiasm

S04.03X Injury of optic tract and pathways

S04.04X  Injury of visual cortex

S06.X Intracranial injuries, concussion, traumatic cerebral edema, diffuse and focal
traumatic brain injury, traumatic epidural, subdural, and subarachnoid hemorrhage

S07.1 Crushing injury of skull
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Anger Proneness:

Trait anger is measure of an individual’s overall tendency to become angry (i.e., anger
proneness)® and can be measured using the previously validated Spielberger Trait Anger Scale.
The Spielberger Trait Anger Scale was performed at ARIC Visits 2 and 4. The Spielberger Trait
Anger Scale is a 10-question assessment that uses a 4-point Likert scale (response choices:
1=almost never, 2=sometimes, 3=often, 4=almost always) to evaluate participants on two
subscales: (1) anger-temperament and (2) anger-reaction. The former evaluates respondents’
generalized sense of anger, while the latter focuses on situations where an individual may feel
mistreated by others. Total scores range from a minimum of 10 to a maximum of 40 points.

We will consider modeling scores continuously in our primary analyses, as well as categorically
as low anger proneness (score 10-14), moderate anger proneness (score 15-21), and high anger
proneness (score 22-40) in our secondary analyses, consistent with prior studies*?2°.
Additionally, we will consider using splines to capture potential nonlinearity in analyses where
the score is modeled continuously. The questions comprising the Spielberger Trait Anger Scale
are presented below:

ARIC Visit 2 (1990-1992) and ARIC Visit 4 (1996-1998)
1 lam quick tempered.

2 | have a fiery temper.

3 | am a hotheaded person.

4 | getangry when | am slowed down by others’ mistakes.

5 I feel annoyed when | am not given recognition for good work.
6 | fly off the handle.

7 When | get angry, | say nasty things.

8 It makes me furious when | am criticized in front of others.

9  When I get frustrated, | feel like hitting someone.

10 | feel infuriated when | do a god job and get a poor evaluation.

Covariates:

Covariates to be included in statistical models were assessed at ARIC Visit 2, unless otherwise
specified, and will include: age (continuous), sex (male; female), race/center (Minnesota White;
Maryland White; North Carolina White; North Carolina Black; Mississippi Blacks), education
(assessed at ARIC Visit 1, <high school; high school, GED or vocational school; college,
graduate, or professional school), military veteran status (yes; no), marital status (married;
divorced; never married; separated); cigarette smoking status (current; former; never), alcohol
consumption (current; former; never), and depression (measured by the Vital Exhaustion
Questionnaire?).

Statistical Analysis:
Participant characteristics will be shown in two ways: 1) stratified by Visit 2 head injury status
(yes; no) and 2) stratified by Visit 2 anger trait categories (low; medium; high).

Aim 1: We will use adjusted linear and multinomial logistic regression models to investigate
associations between head injury status (at the time of Visit 2) with anger proneness modeled
continuously and categorically, respectively. In secondary analyses, we will look at associations
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of number of prior head injuries and head injury severity with anger proneness. In sensitivity
analyses, we will consider associations for self-reported and hospital diagnosed injury separately.
We will also consider time since first head injury (stratified as occurring within 10 years of Visit
2 versus greater than 10 years prior to Visit 2).

Aim 2: We will calculate change in anger proneness score from Visit 2 to Visit 4 and use
adjusted linear regression models to estimate the association between interval head injury
(occurring between Visit 2 to Visit 4) and change in anger proneness score. In secondary
analyses we will look at associations of number of prior head injuries and head injury severity
with change in anger proneness. In sensitivity analyses, we will consider associations of head
injuries defined by self-report and defined by ICD-9/10 codes separately. We will consider the
use of inverse probability of attrition weights to account for attrition and death occurring
between ARIC visits 2 and 4.

Aim 3: We will use Cox proportional hazards regression models to estimate the HRs (95% CIs)
for incident head injury risk associated with baseline (Visit 2) anger proneness. The proportional
hazards assumption will be checked using Schoenfeld residuals and complementary log-log
plots.

In all Aims, we will perform 2 nested statistical models. Model 1 will be adjusted for age, sex,
race/center, education, military veteran status, and marital status. Model 2 will be adjusted for
covariates from Model 1 plus cigarette smoking status, alcohol consumption, and depression.

All analyses will be performed using R (Version 4.2.3). A two-sided p-values of <0.05 will be
considered statistically significant.

Limitations:

One limitation is the utilization of self-reported data and diagnostic codes to define head injury.
As such, we will not have access to specific details about the type of head injury, injury location,
imaging findings, or treatment. Although the Spielberger Trait Anger Scale has been shown to
have good validity and reliability?’, it is based upon self-report. Self-reported data is subject to
inherent biases, including recall bias, among others. Further trait anger was assessed using a
single scale, which may not capture the full complexity of anger proneness. It is possible that
Aim 2 will be underpowered if there are not enough head injury cases occurring between Visits 2
and 4. The timing between occurrence of head injury and measure of anger proneness will
inherently differ between participants, which may result in measurements of different underlying
constructs of anger depending on time since injury. Additionally, as with any observational
study, there is the possibility of residual confounding.

7.a. Will the data be used for non-ARIC analysis or by a for-profit organization in this
manuscript? Yes X No

b. If Yes, is the author aware that the current derived consent file ICTDERO5 must be
used to exclude persons with a value RES_OTH and/or RES_DNA = “ARIC only”
and/or “Not for Profit” ? Yes No

JAARIC\Operations\Committees\Publications



(The file ICTDER has been distributed to ARIC Pls, and contains
the responses to consent updates related to stored sample use for research.)
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8.b. If yes, is the author aware that either DNA data distributed by the Coordinating
Center must be used, or the current derived consent file ICTDERO5 must be used to
exclude those with value RES_DNA = “No use/storage DNA”"? Yes No

9. The lead author of this manuscript proposal has reviewed the list of existing ARIC
Study manuscript proposals and has found no overlap between this proposal and
previously approved manuscript proposals either published or still in active status.
ARIC Investigators have access to the publications lists under the Study Members Area of
the web site at: http://www.cscc.unc.edu/aric/mantrack/maintain/search/dtSearch.html

X Yes No

10. What are the most related manuscript proposals in ARIC (authors are encouraged to
contact lead authors of these proposals for comments on the new proposal or
collaboration)?

Anger trait related proposals:

MSP 177: Components of trait anger and incident stroke risk: The ARIC Study (C.C. Patton)
MSP 508: Anger and the occurrence of CHD events (Janice Williams)

MSP 516: Association of anger and arterial stiffness (Janice Williams)

MSP 565: Anger-Vital Exhaustion and Metabolic Syndrome (Thomas Mosley)

MSP 610: Stability and change in trait anger and the relationship to CVD risk factors. The
Atherosclerosis Risk in Communities (ARIC) Study (Janice Williams)

MSP 626: Differential prediction of CHD risk by trait anger subtype (Janice Williams)

MSP 691: The Moderating Effects of Social Support on the Association Between Negative
Emotions and CHD Events, Carotid Arterial Wall Thickness, and Mortality (Thomas Mosley)
MSP 724: Trait anger and carotid atherosclerosis: Examination of a possible mechanism in
cardiovascular disease (Janice Williams)

MSP 727: Anger confers risk of CHD to individuals who otherwise are at low risk of the disease
(Janice Williams)

MSP 745: The role of anger and vital exhaustion in the relationship between alcohol
consumption and risk of coronary heart disease (CHD) (Shaila Khan)

MSP 774: Anger proneness and markers of hemostatic function: Possible mechanisms for
cardiovascular disease (Janice Williams)

MSP 854: Components of trait anger and incident stroke risk: The ARIC Study (Janice Williams)
MSP 1039: Negative Emotions and Subclinical Cerebrovascular Disease (Thomas Mosley)
MSP 1134: Associations of Negative Emotions with Retinal Microvascular Disease and Age-
Related Maculopathy (Tien Wong)

MSP 1226: Psychosocial distress and risk for recurrent adverse cardiac events (Janice Williams)
MSP 1260: Association between exposure to combat-related stress and psychological health in
aging men (Janice Williams)

JAARIC\Operations\Committees\Publications


http://www.cscc.unc.edu/aric/mantrack/maintain/search/dtSearch.html

MSP 1755: Anger proneness, heart failure risk, and hospital use (Anna Kucharska-Newton)
MSP 3135: Association of Anger, Depressive Symptoms, and Poor Social Support with the Risk
of Incident Atrial Fibrillation (Parveen Garg)

MSP 4131: Associations of psychosocial factors and cardiovascular health measured by Life’s
Essential 8 (Kennedy Peter)

Head injury related proposals:

MSP 2767: The Association of Head Injury with Brain MR and Brain PET Amyloid Imaging in
the ARIC Study (Andrea Schneider)

MSP 2768: The Association of Head Injury and Cognition, Mild Cognitive Impairment, and
Dementia in the ARIC Study (Andrea Schneider)

MSP 2769: The Association of Head Injury with Risk of Stroke, Cardiovascular Disease, and
Mortality in the ARIC Study (Andrea Schneider)

MSP 2978: Associations between Head Injury and Mild Behavioral Impairment (MBI1) Domains
Across the Cognitive Spectrum (Nicholas Daneshvari)

MSP 3668: The Risk of Post-traumatic Epilepsy in the ARIC Study (Andrea Schneider)

MSP 3958: Associations of Prior Head Injury with Olfactory Functioning (Andrea Schneider)
MSP 4041: Associations of Prior Head Injury with Physical Functioning, Frailty, and Falls in the
Atherosclerosis Risk in Communities (ARIC) Study (Katie Hunzinger)

11.a. Is this manuscript proposal associated with any ARIC ancillary studies or use any
ancillary study data? Yes X No

11.b. If yes, is the proposal
A. primarily the result of an ancillary study (list number* )
____ B.primarily based on ARIC data with ancillary data playing a minor role
(usually control variables; list number(s)* )

*ancillary studies are listed by number https://sites.cscc.unc.edu/aric/approved-ancillary-studies
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12b. The NIH instituted a Public Access Policy in April, 2008 which ensures that the public
has access to the published results of NIH funded research. It is your responsibility to upload
manuscripts to PubMed Central whenever the journal does not and be in compliance with this
policy. Four files about the public access policy from http://publicaccess.nih.gov/ are posted in
http://www.cscc.unc.edu/aric/index.php, under Publications, Policies & Forms.
http://publicaccess.nih.gov/submit_process_journals.htm shows you which journals
automatically upload articles to PubMed central.

Understood.

JAARIC\Operations\Committees\Publications


https://sites.cscc.unc.edu/aric/approved-ancillary-studies
http://publicaccess.nih.gov/
http://www.cscc.unc.edu/aric/index.php
http://publicaccess.nih.gov/submit_process_journals.htm

References

1. Schneider ALC, Wang D, Gottesman RF, Selvin E. Prevalence of Disability Associated
With Head Injury With Loss of Consciousness in Adults in the United States: A Population-
Based Study. Neurology. 2021;97(2):e124-e135. doi:10.1212/WNL.0000000000012148

2. Schneider ALC, Wang D, Ling G, Gottesman RF, Selvin E. Prevalence of Self-Reported
Head Injury in the United States. N Engl J Med. 2018;379(12):1176-1178.
doi:10.1056/NEJMc1808550

3. Elser H, Gottesman RF, Walter AE, et al. Head Injury and Long-term Mortality Risk in
Community-Dwelling Adults. JAMA Neurol. 2023;80(3):260-269.
doi:10.1001/jamaneurol.2022.5024

4, Haarbauer-Krupa J, Pugh MJ, Prager EM, Harmon N, Wolfe J, Yaffe K. Epidemiology of
Chronic Effects of Traumatic Brain Injury. J Neurotrauma. 2021;38(23):3235-3247.
d0i:10.1089/neu.2021.0062

5. Howlett JR, Nelson LD, Stein MB. Mental Health Consequences of Traumatic Brain
Injury. Biol Psychiatry. 2022;91(5):413-420. doi:10.1016/j.biopsych.2021.09.024

6. Perry DC, Sturm VE, Peterson MJ, et al. Association of traumatic brain injury with
subsequent neurological and psychiatric disease: a meta-analysis. J Neurosurg. 2016;124(2):511-
526. doi:10.3171/2015.2.JNS14503

7. Murphy JM, Bennett JM, de la Piedad Garcia X, Willis ML. Emotion Recognition and
Traumatic Brain Injury: a Systematic Review and Meta-Analysis. Neuropsychol Rev.
2022;32(3):520-536. d0i:10.1007/s11065-021-09510-7

8. Richard Y, Tazi N, Frydecka D, Hamid MS, Moustafa AA. A systematic review of
neural, cognitive, and clinical studies of anger and aggression. Curr Psychol. Published online
June 8, 2022. d0i:10.1007/s12144-022-03143-6

0. Veenstra L, Bushman BJ, Koole SL. The facts on the furious: a brief review of the
psychology of trait anger. Aggress Violence. 2018;19:98-103. doi:10.1016/j.copsyc.2017.03.014
10. Chida Y, Steptoe A. The Association of Anger and Hostility With Future Coronary Heart
Disease: A Meta-Analytic Review of Prospective Evidence. J Am Coll Cardiol.
2009;53(11):936-946. doi:https://doi.org/10.1016/j.jacc.2008.11.044

11.  Golden SH, Williams JE, Ford DE, et al. Anger temperament is modestly associated with
the risk of type 2 diabetes mellitus: The atheroslcerosis risk in communities study.
Psychoneuroendocrinology. 2006;31(3):325-332.
doi:https://doi.org/10.1016/j.psyneuen.2005.08.008

12.  Williams JE, Nieto FJ, Sanford CP, Couper DJ, Tyroler HA. The Association Between
Trait Anger and Incident Stroke Risk. Stroke. 2002;33(1):13-20. d0i:10.1161/hs0102.101625
13. Nozadi SS, Henderson HA, Degnan KA, Fox NA. Longitudinal patterns of anger
reactivity and risk-taking: The role of peer-context. Soc Dev. 2020;29(2):600-614.
doi:https://doi.org/10.1111/sode.12412

14, Deffenbacher JL, Filetti LB, Richards TL, Lynch RS, Oetting ER. Characteristics of two
groups of angry drivers. J Couns Psychol. 2003;50:123-132. doi:10.1037/0022-0167.50.2.123
15.  Wilkowski BM, Robinson MD. The Anatomy of Anger: An Integrative Cognitive Model
of Trait Anger and Reactive Aggression. J Pers. 2010;78(1):9-38. doi:10.1111/j.1467-
6494.2009.00607.x

JAARIC\Operations\Committees\Publications



16.  Stith SM, Smith DB, Penn CE, Ward DB, Tritt D. Intimate partner physical abuse
perpetration and victimization risk factors: A meta-analytic review. Aggress Violent Behav.
2004;10(1):65-98. d0i:10.1016/j.avb.2003.09.001

17. Kim SH, Manes F, Kosier T, Baruah S, Robinson RG. Irritability Following Traumatic
Brain Injury. J Nerv Ment Dis. 1999;187(6).
https://journals.lww.com/jonmd/Fulltext/1999/06000/Irritability_Following_Traumatic_Brain_In
jury.l.aspx

18. Tateno A, Jorge RE, Robinson RG. Clinical Correlates of Aggressive Behavior After
Traumatic Brain Injury. J Neuropsychiatry Clin Neurosci. 2003;15(2):155-160.
d0i:10.1176/jnp.15.2.155

19. Baguley 1J, Cooper J, Felmingham K. Aggressive Behavior Following Traumatic Brain
Injury: How Common Is Common? J Head Trauma Rehabil. 2006;21(1).
https://journals.lww.com/headtraumarehab/Fulltext/2006/01000/Aggressive_Behavior_Followin
g_Traumatic_Brain.5.aspx

20. Rao V, Rosenberg P, Bertrand M, et al. Aggression after traumatic brain injury:
prevalence and correlates. J Neuropsychiatry Clin Neurosci. 2009;21(4):420-429.
doi:10.1176/jnp.2009.21.4.420

21. Centers for Disease Control and Prevention. Surveillance Report of Traumatic Brain
Injury-Related Deaths by Age Group, Sex, and Mechanism of Injury-United States, 2018 and
2019. Centers for Disease Control and Prevention, U.S. Department of Health and Human
Services.; 2022,

22. Centers for Disease Control and Prevention. Surveillance Report of Traumatic Brain
Injury-Related Hospitalizations and Deaths by Age Group, Sex, and Mechanism of Injury-United
States, 2016 and 2017. Centers for Disease Control and Prevention, U.S. Department of Health
and Human Services; 2021.

23. Schneider ALC, Selvin E, Liang M, et al. Association of Head Injury with Brain Amyloid
Deposition: The ARIC-PET Study. J Neurotrauma. 2019;36(17):2549-2557.
d0i:10.1089/neu.2018.6213

24.  Schneider ALC, Selvin E, Latour L, et al. Head injury and 25-year risk of dementia.
Alzheimers Dement. 2021;(August 2020):1-10. doi:10.1002/alz.12315

25. Kucharska-Newton AM, Williams JE, Chang PP, et al. Anger proneness, gender, and the
risk of heart failure. J Card Fail. 2014;20(12):1020-1026. doi:10.1016/j.cardfail.2014.09.010
26.  Williams JE, Mosley THJ, Kop WJ, Couper DJ, Welch VL, Rosamond WD. Vital
exhaustion as a risk factor for adverse cardiac events (from the Atherosclerosis Risk In
Communities [ARIC] study). Am J Cardiol. 2010;105(12):1661-1665.
doi:10.1016/j.amjcard.2010.01.340

27.  Spielberger CD, Butcher JN, Russel S. Assessment of: the state-trait anger scale. In:
Advances in Personality Assessment. Vol 2. Lawrence Erlbaum Associates; 1983:161-189.

JAARIC\Operations\Committees\Publications



	SC Reviewed: _________  Status: _____   Priority: ____
	First author: Connor A. Law BS

