
differences on within - session fear reduction 
were not related to the amount of improve-
ment in PTSD at the end of treatment, whereas 
between - session fear reduction was correlated 
with the improvement in PTSD at the end of 
treatment (van Minnen  &  Foa, 2006). It appears 
for exposure therapy to be therapeutic, it must 
be long enough and repeated frequently enough 
to allow extinction, and must be structured to 
allow the reductions in fear to generalize from 
the therapy setting to the patient ’ s outside life.  
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  HALLUCINATIONS 

  See:   Flashbacks; Psychosis   

  HATE CRIMES 

  See:   Race - Related Stressors   

  HEALTH IMPLICATIONS/
PHYSICAL HEALTH 

  See:   Medical Illness, Adult; Medical Illness, Child; Somatic 
Complaints   

  HEALTH RISK BEHAVIORS 

  See:   Alcohol Use Disorders; HIV; Smoking; Substance Use 
Disorders   

  HEALTH SERVICE UTILIZATION 

 Prior traumatic event exposure and a diag-
nosis of PTSD appear substantially related 
to the utilization and costs of mental health 
and medical services, across large - scale com-
munity samples and samples of mental health 
and medical patients (Elhai, North,  &  Frueh, 
2005; Gavrilovic, Schutzwohl, Fazel,  &  Priebe, 
2005; Walker, Newman,  &  Koss, 2004). It is 
not clearly known why people who have experi-
enced psychological trauma and PTSD use more 
health - care services than other people. It is 
possible that the physical and emotional stress 
caused by trauma and PTSD may undermine 
health by placing a strain on the body and mind. 
It also is possible that people who have expe-
rienced trauma or PTSD may be more anxious 
about their health and therefore more likely to 
seek help from expert health - care providers. 
Research is ongoing to sort out these and other 
possible explanations for the strong association 
between trauma and PTSD and high levels of 
utilization of costly health - care services. 

 Two comprehensive reviews have been pub-
lished on personal characteristics related to 
medical and/or mental health - care use among 
trauma victims, including survivors of war, 
disaster, assault, and other crimes, as well 
as rescue workers and refugees (Elhai et al., 
2005; Gavrilovic et al., 2005). The reviews con-
cluded that among trauma victims, increased 
use of mental health care was related to female 
gender, the extent and level of prior trauma 
exposure, and having a PTSD diagnosis or 
more severe PTSD. Furthermore, people with 
PTSD also used more medical as well as men-
tal health services. Trauma survivors, espe-
cially those with PTSD, tended to more often 
use health - care services than other persons 
regardless of other factors such as ethnicity, 
age, socioeconomic status, severity or type of 
other illnesses, and having health insurance. 
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 These fi ndings are in contrast to the com-
monsense view that trauma victims may avoid 
mental health services because of PTSD avoid-
ance symptoms. In fact, however, few studies 
demonstrate any relationship between PTSD 
avoidance symptoms and use of services. Most 
studies show that people with more severe 
PTSD avoidance symptoms use  more  health -
 care services than people with less severe 
PTSD symptoms. 

 PTSD ’ s well - documented mental health and 
medical comorbidity may not account for its 
substantial relationship with health - care uti-
lization. People with PTSD often have other 
psychiatric or medical illnesses (comorbidities), 
but it appears that it is whether or not a per-
son has PTSD (and not other illnesses) that 
determines how much medical and mental 
health treatment they will utilize. For example, 
after statistically controlling for mental health 
comorbidity, several studies demonstrate that 
PTSD ’ s relationship with mental health - care 
use remained (reviewed in Elhai et al., 2005).  

  REFERENCES 

 Elhai, J. D., North, T. C.,  &  Frueh, B. C. (2005). 
Health service use predictors among trauma sur-
vivors: A critical review.  Psychological Services, 
2,  3 – 19. 

 Gavrilovic, J. J., Schutzwohl, M., Fazel, M.,  &  
Priebe, S. (2005). Who seeks treatment after a 
traumatic event and who does not? A review of 
fi ndings on mental health service utilization. 
 Journal of Traumatic Stress, 18,  595 – 605. 

 Walker, E. A., Newman, E.,  &  Koss, M. P. (2004). 
Costs and health care utilization associated with 
traumatic experiences. In P. P. Schnurr  &  B. L. 
Green (Eds.),  Trauma and health: Physical health 
consequences of exposure to extreme stress  (pp. 
43 – 69). Washington, DC: American Psychological 
Association. 

  JON D. ELHAI  
   University of South Dakota   

  STEFAN PRIEBE  
   University of London   

  See also:   Medical Illness, Adult; Somatic Complaints   

  HIPPOCAMPUS 

 The hippocampus, a brain area involved in 
 verbal declarative memory, is very sensitive 
to the effects of exposure to stressors. Patients 
with posttraumatic stress disorder (PTSD) show 
many symptoms that are related to memory dis-
turbance, including intrusive thoughts, fl ash-
backs, nightmares, and changes in memory and 
concentration, and startle responses. Therefore, 
it is not surprising that results from a grow-
ing number of studies with animals exposed 
to stressors and humans with PTSD indicate 
that alterations in the hippocampus, as well as 
other closely related brain areas that also are 
involved in memory, including the amygdala 
and prefrontal cortex, provide a biological basis 
for these memory - related symptoms of PTSD 
(Bremner, 2006). 

  Preclinical (Animal) Studies of Stressors 
and the Hippocampus 

 Animals exposed to stressors have been found 
to have damage to neurons in the hippocampus. 
Stressors have been shown to cause several bio-
logical changes in animals that may explain how 
the hippocampal neurons are damaged by stres-
sor exposure. These changes include elevations 
in the stress hormone cortisol, decreased brain 
derived neurotrophic factor (a brain chemical 
that promotes nerve growth in the brain), ele-
vated glutamate concentrations (an excitatory 
amino acid neurotransmitter that can have toxic 
effects on the brain at high concentrations), and 
inhibition of new nerve growth (neurogenesis). 
Evidence for these relationships includes studies 
showing that antidepressant medications admin-
istered to animals block these adverse effects of 
stress and/or promote neurogenesis in the hip-
pocampus. There is new evidence that neuro-
genesis is necessary for the behavioral effects of 
antidepressants although this continues to be a 
source of debate (Bremner, 2002, 2006).  

  Clinical Studies of Memory and Cognition 
in PTSD 

 Studies with people who are diagnosed with 
PTSD show changes in cognition that are at 
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