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Co-occurrence of TBI and 

SUD as indexed by injury or 

SUD treatment 

Intoxication and Occurrence of TBI 
(Savola, Niemela & Hillbom, 2005) 
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% Rehabilitation Patients with Prior 
Histories of Abuse 

Alcohol Consumption 1 Year 
after Hospitalization 

[Horner, et al, 2005 (South Carolina Follow-up Study)] 
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Binge Drinking 1 Year 
after Hospitalization for TBI 

[Horner, et al, 2005 (South Carolina Follow-up Study)] 

% Clients in Substance Abuse Treatment 
with Histories of TBI 
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Substance Abuse Treatment Clients Who 
Have Had a TBI with Loss of Consciousness 

Co-occurrence of TBI and SUD 

¥! Intoxication associated with likelihood of injury, and 
likelihood of incurring a TBI 

¥! Prior history of SUD associated with more severe TBI 

¥! 60% of adolescents and adults treated in rehabilitation 
have prior histories of SUD 

¥! Equally large proportions present in SUD treatment 
populations 

¥! After a ÒhoneymoonÓ use increases to pre-injury levels 

¥! 10% develop SUD for the first time after TBI  

¥! Is associated with unemployment, criminal activity and 
lower subjective well-being 
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Co-occurrence of TBI and SUD 

as viewed developmentally 

Natural History of TBI to Age 25 
(McKinlay et al., 2008) 

¥! 1,265 children born in 1977 in Christchurch, 
New Zealand and followed to age 25 

¥! Annual assessments from 4 months to age 16, 
then at 18, 21 and 25  

¥! Verified through medical records all TBIÕs 
diagnosed by a professional (MD office, ED, 
hospitalized) 

¥! 8 deaths due to injury (7 in moving vehicle 
accidents) 

¥! 79.3% successfully followed through age 25 
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Early Injury as Predictor of 
Later Problems 

¥! Children grouped by age at first TBI and 
whether injury required hospitalization 

¥! Most injuries were mild (i.e., 100% of the TBIÕs 
before age 6, 80% of 6-10) 

¥! Initial studies looked at outcomes in early and 
middle adolescence 

¥! Recent analyses report outcomes from late 
adolescence through age 25 

Early Injury as Predictor of Later Problems 

¥! Compared to no TBI and outpatient only, by early 
adolescence (10-13 y.o.) those hospitalized: 
Ð! More hyperactive and inattentive as rated by parent and 

teacher 
Ð! More likely dxÕd with ADHD, conduct disorder or 

oppositional defiant behavior 
Ð! More likely to have substance abuse problems 
Ð! More likely to demonstrate mood disorders 

¥! By late adolescence and early adulthood (16-25 y.o.): 
Ð! Those hospitalized with first TBI before age 6, 3x more 

likely dx of either alcohol or drug dependence by age 25 
Ð! Those hospitalized with first TBI 16-21 3x more likely dx of 

drug dependence 
Ð! TBI highly associated with likelihood of arrest 
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OSU TBI Identification Method 
¥! Structured interview designed to elicit lifetime 

history of TBIÕs. 
¥! Avoids misunderstanding about what a TBI is 

by eliciting injuries, then determining if TBI 
may have occurred. 

¥! Provides richer information about history than 
simple Òyes/noÓ (e.g., number, severity, 
effects, timing, etc.) 

¥! Summary indices are reliable and predictive of 
current, common neurobehavioral sequela 
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7 Types of Lifetime Histories 

# Nickname % Characteristics 

1 mild adult injury 27% few before age 20, limited sx, few hosp, 43% no tx 

2 serious adult injury 18% 
few before age 20, greatest LOC, greatest sx after 20, 
more likely hosp, few no tx, no mm 

3 mild adolescent injury 24% 
few before adol, least adult injs, low severity; adol 
have sx; few hosp, 43% no tx 

4 multiple age, type, mm 13% 
most likely to have adol inj, also have adult inj, 
greatest sx after age 20, 61% no tx, most to have 
mm, most variety of causes 

5 first injured 6-10 y.o. 4% 
injured at all ages except before 6, worst more 
severe, 6-20 sx, more likely hosp, variety of causes 

6 first injured < age 6 2% 
injured at all ages, worst is mild; adol & adult inj 
have sx, more likely hosp, no mm, variety of causes 

7 serious adolescent inj. 13% 
few before adol, more after 20, worst more severe, 
adol injs have sx, more likely hosp, variety of causes 

Characteristics of 7 Clusters of Lifetime History 
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Predictive Value of Clusters 

¥! Current functioning: Speed of Information Processing  
(Digit Symbol + Symbol Search), Working Memory 
(Digit Span + Letter Number Sequencing), 
Disinhibition (FrSBe), Cognitive Symptoms (CFI), 
Sociopathy (CPI), Alcohol severity (ASI Alcohol 
Summary score), Other Drug severity (ASI Drug 
Summary score) 

¥! Predictors: age, gender, race, education, learning or 
developmental disability, prior psychiatric 
hospitalization, ASI Alcohol Summary score, ASI 
Drug Summary score, and Cluster Membership 
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Predictive Value of Clusters (contÕd) 

¥! More serious injuries or younger age at first injury 
associated with slower speed of information 
processing and greater cognitive complaints 

¥! Alcohol severity diminished Working Memory for 
most but not all groups (pattern not clear) 

¥! Alcohol severity made drug severity worse except for 
groups first injured before age 11(vice versa as well) 

¥! Cluster membership showed a trend (p=.07) toward 
main effect on sociopathy, Group 4 (multiple 
multiples) showed greatest sociopathy 

Effects on course 

of treatment 
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Reasons for negative effect 
on outcome due to TBI: 

1.! Neurobehavioral consequences undermine 
ability to participate ÒconventiallyÓ in 
treatment 

2.! Greater co-occurring psychiatric disorders 
not recognized 

3.! Less ability to sustain improvements without 
external structure  

Cognitive Impairment in the Match Study 
(Bates et al. 2006) 
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Persons with TBI face additional challenges 
seeking substance abuse treatment 

¥!It is easy to see behavior as intentionally 
disruptive, particularly when there are no visible 
signs of disability: 
Ð!Frontal lobe damage affects regulation of thoughts, 

feelings and behavior--promoting disinhibition. 
Ð!Social ÒrulesÓ may not be observed and interpersonal 

cues may not be perceived, creating consternation for 
fellow clients and staff. 

Persons with TBIÕs face additional 
challengesÉ(contÕd) 

¥! Cognitive impairments may affect a 
personÕs communication or learning style, 
making participation in didactic training and 
group interventions more difficult. 

¥! Misinterpretation of cognitive problems as 
resistance to treatment undermines 
treatment relationships. 
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TBI in the NY State Substance 
Abuse System (Sacks et al., 2009) 

¥! 27 treatment facilities, multiple program types, funded 
by the NY Office of Substance Abuse Services 

¥! 845 admissions during 9 months in 2002 administered 
the Brain Injury Screening Questionnaire (BISQ) 

¥! >50% positive for prior history of TBI 
¥! Average age for first TBI = 14.5 years old 

¥! Those with TBI: 
Ð! had more prior SUD treatment episodes 

Ð! more likely to have co-morbid psychiatric diagnosis (29% vs 
18%) and hospitalization for mental illness (20% vs 11%)  

Ð! had earlier age of first use (15.2 y.o. vs 16.9 y.o.)  

Symptoms past 12 months of Clients Admitted for 
Substance Abuse Treatment in Kentucky (N=7,932) 
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# TBIÕs and Lifetime Behavioral Health Symptoms 
among Prisoners in Kentucky (N=652) 

TBI among participants in IDDT 
(Corrigan & Deutschle, 2008) 

¥! IDDT program in rural area serving 50 clients 
¥! 72% of participants had a history of TBI 

¥! TBI clients more likely to have affective disorders and 
Axis II diagnoses 

¥! TBI clients had younger age of first use (12 vs 15 yo) 
¥! Younger the age at first TBI, more difficulty in 

treatment 
¥! TBI and non-TBI clients benefited from treatment, but 

TBI clients required more case management 
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Jail Days 
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Psychiatric Appointments
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Conclusions 
¥! There is a high co-occurrence of TBI and SUD 
¥! Developmental perspective may best explain 

cause and effect 

¥! Treatment providers need to know TBI history 
is present and consider developmental 
implications 

¥! Treatment planning needs to incorporate: 
Ð! Accommodations for neurobehavioral sequela 
Ð! Co-morbid interactions (e.g., depression, anxiety, pain) 

Ð! Whether formal or informal supports are needed during and 
after treatment completion. 
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