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Utility o f  the  Heart Rate R e s p o n s e  as  an Index of  Emotional  P r o c e s s i n g  in 
a Female  Rape Victim With Posttraumatic  Stress  Disorder  

Pal lavi  N i s h i t h  a n d  M i c h a e l  G. Gr i f f in ,  Universit~ o f  Missour i -S t .  Lou i s  

Ter r i  L .Weaver ,  Sain t  Lou i s  Universitv 

We tested the utility of the heart rate response as an indicator of emotional processing in prolonged exposure therapy for a female rape 
victim. Physiological data, for the first and the last available imaginal exposure to the rape, showed that the heart rate response was 
a useful index of successful activation and habituation of fear structures during therapy. The results suggest that the heart rate 
response may provide an objective and unbiased assessment of emotional processing that is not dependent on either self-report or 
interviewer-based assessments. 

E MOTIONAL PROCESSING THEORY has been  p roposed  as 
a mode l  to explain  fear reduc t ion  in post t raumat ic  

stress d i sorder  (PTSD; Foa & Kozak, 1986, 1998). The  
theory has its bases in the bioinformational  theory of  emo- 
tion (Lang, 1977, 1979; Lang, Cuthbert ,  & Bradley, 1998), 
which posits that  fear is r ep resen ted  in under ly ing  mem- 
ory structures that  serve as templates  for fear behavior. 
These  fear structures incorpora te  cognitive representa-  
tions of  the stimulus characterist ic  of  the fear situation, 
the verbal, physiological,  and  overt  behavioral  responses 
to it, and  interpret ive informat ion  about  the mean ing  of  
the stimulus and  response e lements  of  the structure.  

Foa and  Kozak (1986) dist inguish between normal  
and pathological  fear by suggesting that  pathological  fear 
structures involve excessive response e lements  and  resis- 
tance to modif icat ion.  However, these fear structures are 
often not  ent irely available to consciousness and,  there- 
fore, need  to be assessed th rough  converging measures  
(Foa & Kozak). Lang (1979) suggests that  because fear is 
accompan ied  by physiological  activity de t e rmine d  by the 
response e lements  of  the fear s tructure that under l ies  it, 
physiological  responses measured  dur ing  fear evocation 
can provide an index of  the fear structure.  

The  t r ea tment  of  pathological  fear condi t ions  such as 
anxiety disorders,  inc luding  PTSD, involves a processing 
of  the fear by target ing and subsequent ly  modifying these 
under ly ing  memory  structures. Exposure  therapies  usu- 
ally accomplish  this by mee t ing  two condit ions:  (a) activa- 
t ion of  the fear s tructure and  (b) in tegrat ion of  informa- 
tion that  is incompat ib le  with its pathological  e lements  
(Foa & Kozak, 1986,Jaycox, Foa, & Morral ,  1998). The  in- 
corpora t ion  of  new informat ion  that  is incompat ib le  with 
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the existing fear s tructure allows for an eventual  decrease 
in the fear response.  This ongoing  course of  change  in 
the fear s tructure is re fer red  to as emot iona l  processing. 

In o rde r  to measure  the ongoing  change  in the fear 
structure,  Foa and  Kozak (1986) suggest that  behavior  
that directly reflects the structure should  be assessed at 
several points  dur ing  therapy. Given Lang's  (1979) sug- 
gestion that  physiological  response informat ion  is coded  
in the structure,  Foa and Kozak r e c o m m e n d  the use of  
physiological  measures  in addi t ion  to self-report  for as- 
sessing emot iona l  processing in the course of  therapy. 

In a review of  psychophysiological  research in PTSD, 
Griffin, Nishith, Resick, and  Yehuda (1997) conc luded  
that the most reliable physiological discriminator  in PTSD 
appears  to be the hear t  rate response.  The  hear t  rate re- 
sponse provides an index of  autonomic  reactivity in PTSD 
as def ined  u n d e r  Cri ter ion D of  the DSM-III-R (American 
Psychiatric Association, 1987) and  DSM-1V(American Psy- 
chiatric Association, 1994). The differences in physiologi- 
cal reactivity, inc luding the hear t  rate response,  seem to 
be most  notable  for trauma-specific stimuli (Griffin et  al., 
1997; Litz, Orsillo, Kaloupek,  & Weathers,  2000). 

Based on the results of  various clinical studies using 
exposure  therapies,  Foa and Kozak (1986) suggest that  
there  may be three valid aspects of  emot iona l  processing 
that  can be t apped  into by the cardiac response:  

• Activation: Initial increases in physiological  respon- 
siveness dur ing  f looding has been  found  to be posi- 
tively related to t reatment  outcome in specific phobics 
and agoraphobics (Borkovec & Sides, 1979; Lang, 
Melamed,  & Hart ,  1970; Watson & Marks, 1971). 

• Within-sessions habi tuat ion:  Both l inear  (Grayson, 
Foa, & Steketee,  1982; Stern & Marks, 1973; Watson, 
Gaind,  & Marks, 1972) and curvil inear (Mathews & 
Shaw, 1973; Ornstein & Carr, 1975) decreases (habit- 
uation) in cardiac activity, within sessions, have been  
r epor t ed  with r epea ted  presenta t ions  of  the  feared  
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mater ia l  in phobics  and  obsessive-compulsives. Fur- 
thermore ,  hear t  rate habi tua t ion  dur ing  imagery of  
fearful mater ial  has been  found  to relate to treat- 
men t  ou tcome in s imple phobics  (Borkvec & Sides, 
1979; Lang et al., 1970; Watson et  al., 1972). 

• Between-sessions habi tuat ion:  Decreases in initial 
reactions to feared stimuli have been  repor ted  dur ing  
t rea tment  by exposure  (Grayson et  al., 1982) and  
have been  found  to relate to t r ea tment  outcome.  
Successful emot iona l  processing in therapy is in- 
fe r red  from physiological  activation and habi tua t ion  
within and across exposure  sessions. 

While  the clinical data  provide diverse suppor t  for the 
p roposed  indices of  emot iona l  processing, the findings 
are largely l imited to a popu la t ion  of  phobics.  In veterans 
with chronic  PTSD, h igher  hear t  rate reactivity has been  
shown to differentiate the PTSD group from the non- 
PTSD group (Litz et  al., 2000). Fur thermore ,  greater  heart  
rate habi tua t ion  in exposure  therapy has been  shown to 
pred ic t  be t te r  t r ea tment  ou tcome (Boudewyns & Hyer, 
1990; Mueser, Yarnold, & Foy, 1991; Shalev, Orr, & Pitman, 
1993). However, none  of  the studies to date have appl ied  
the hear t  rate measure  in the assessment of  rape-rela ted 
PTSD and  associated symptomatology. 

The  purpose  of  this pape r  was to examine  the hear t  
rate response of  a female rape  victim dur ing  the course of  
imaginal  exposures  in p ro longed  exposure  therapy used 
to t reat  rape-re la ted post t raumat ic  stress reactions. The  
pat terns  of  change in her  hear t  rate response were used 
to examine  activation and  habi tua t ion  within and  across 
sessions. It was hypothesized that  (a) activation would be 
ref lected in an initial increase in the hear t  rate response 
f rom basel ine to start  of  imaginal  exposure;  (b) within- 
session habi tua t ion  would be ref lected in a gradual  de- 
crease in the hear t  rate response from the start  of  imagi- 
nal  exposure  to its comple t ion;  and  (c) between-session 
habi tua t ion  would be ref lected in a decrease in the start- 
ing hear t  rate response f rom the first imaginal  exposure  
to the last available imaginal  exposure.  

M e t h o d  

Identifying Information 
The cl ient  was a 25-year-old single, Caucasian woman 

who was raped  at the age of  15 by her  then boyfriend.  She 
stated that  he r  boyfr iend came inside he r  home,  "put  his 
arms a r o u n d  me and  star ted kissing my neck," all the 
while reassuring her  that  "it wouldn ' t  go all the way." The  
client  r epo r t ed  that  "my arms were p inned,"  and  that  he 
con t inued  to force his way and  e n d e d  up  raping  her. 

Subsequent  to the rape, the client sought group ther- 
apy to deal  with t rauma issues but  did  not  deem it helpful. 
At the t ime of  seeking individual  therapy, the cl ient  was 

exper i enc ing  difficulties having sexual in tercourse  with 
her  cur ren t  boyfr iend because of  reminders  of  the rape,  
and  therefore  dec ided  to seek services th rough  a federally 
funded  t rea tment  ou tcome study for rape-related PTSD. 

Prior  to t reatment,  the client was assessed by a master's- 
level clinician who served as an i n d e p e n d e n t  evaluator. 
Cr i ter ion A was assessed in the context  of  a semistruc- 
tu red  t r auma interview (Resick, 1990) following which 
the diagnost ic  cri teria for PTSD were assessed using the 
CAPS (Blake et al., 1990). The  client  met  DSM-IVcriteria 
for chronic  PTSD re la ted  to the rape (CAPS; Blake et  al.). 
Al though she met  l ifetime criteria for major  depress ion  
and  alcohol  d e p e n d e n c e  on the SCID-IV (First, Gibbon,  
Spitzer, & Williams, 1996), she was not  currently depressed 
or  a lcohol  dependen t .  

The  client 's  symptoms inc luded  having r ecu r ren t  and  
intrusive recol lect ions about  the rape,  in tense psycholog- 
ical distress at exposure  to t r auma cues inc luding  sexual 
intercourse,  r ecur ren t  distressing dreams abou t  the rape,  
difficulty fall ing and  staying asleep, increased irritability, 
difficulties concentra t ing,  and  increased hypervigilance.  
She r epo r t ed  making  persis tent  efforts to avoid thoughts  
and  feelings re la ted  to the trauma, efforts to avoid activi- 
ties or  si tuations re la ted  to t r auma cues, and  feel ing de- 
cached and estranged from her  boyfriend and not  deriving 
any sense of  en joyment  f rom her  re la t ionship  with him. 

Assessment Measures 
PTSD Symptom Scale: Self-Report (PSS-SR; Foa, Riggs, Dancu, 

& Rothbaum, 1993). The  PSS-SR consists of  17 self-report  
i tems that  co r respond  to the symptoms of  the DSM-III-R 
diagnostic cri teria for PTSD. Each symptom is ra ted  for 
f requency on a 4-point  scale (range: 0 to 51). The  total 
score is calculated as the sum of  the f requency ratings for 
the items. A score of  less than 10 is cons idered  mild  or  no  
PTSD symptoms;  scores be tween  10 and  27 are  indica-  
tive of  modera t e  PTSD symptoms; scores grea ter  than 28 
indicate severe PTSD symptoms (Nishith, Hearst,  Mueser, 
& Foa, 1995). Parallel  to the DSM-IV,, the i tems of  the 
PTSD symptom scale were c lus tered into three  areas: re- 
exper ienc ing  (five i tems),  avoidance (seven i tems),  and  
arousal  (five i tems).  The  self-report  version of  the PSS 
was used at all assessment points.  

Physiological  Assessment 
Prior  to the start  of  each therapy session the partici- 

pan t  was p r e p a r e d  for physiological  da ta  col lect ion by the 
pr imary  author.  The  physiologic measure  of  hear t  rate 
(HR) was measured  to get  an index of  au tonomic  arousal  
dur ing  the imaginal  exposures.  The  Coulbourn  Instru- 
ments  modu la r  ins t ruments  system was used to get  a mea- 
su rement  of  HR. The  HR was ob ta ined  f rom s tandard  
l imb e lec t rocard iogram leads connec t ed  to the under-  
side of  the left fo rearm about  4 inches f rom the wrist and  
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