
PSYCHIATRIC SERVICES ♦ ps.psychiatryonline.org ♦ December 2006   Vol. 57   No. 1211772266

Each year in the United States
37 million acute care visits are
made by patients in the wake

of traumatic physical injuries; 2.5 mil-
lion Americans are so severely injured
that they require inpatient hospital-
ization (1). Trauma exposure, when
coupled with physical injury, confers
a higher risk for the development of
posttraumatic stress disorder (PTSD)
(2–5). Between 10 and 50 percent of

injured youths and adults who are
hospitalized develop high levels of
PTSD symptoms (6–14). As a high-
risk group, injured trauma survivors
have been targeted for early PTSD
screening and intervention (15,16).

A diverse group of candidate com-
pounds, including corticosteroids,
beta-adrenergic antagonists, and opi-
ate analgesics, have been theoretical-
ly articulated as early-intervention

agents in the secondary psychophar-
macologic prevention of PTSD (17–
20). Among these potential agents,
corticosteroids and beta-adrenergic
antagonists have been selected for
initial randomized trials in acute care
settings (18,21–24). A literature re-
view, however, revealed no published
reports of early-intervention trials
with analgesics.

Health services researchers have
used pharmacoepidemiologic studies
to expand the knowledge base regard-
ing usual-care prescription patterns,
off-label medication use, and assess-
ments of medication safety and ad-
verse events (25–28). Although many
medications may be proposed as po-
tential agents to prevent PTSD, some
are used more than others in practice.
Learning about these rates and pat-
terns of use in real-world acute care
practices will help in identifying
which agents may be easier to test in
randomized clinical trials. It is easier
(and more likely to be more feasible
in practice) to test a medication that is
already in widespread use than one
that may have too many contraindica-
tions in acute care settings. The test-
ing of new compounds, however, is
indicated only if there is also some
theoretical basis for expecting that
one of these agents might prevent
PTSD. Although there are prior in-
vestigations of usual-care PTSD
pharmacotherapy in outpatient veter-
an and civilian samples (29,30), few
have been conducted in acute care
settings.

The goal of this investigation was
to use clinical epidemiologic meth-
ods to inform pharmacological inter-
vention development in the second-
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Objective: Approximately 37 million acute care injury visits are made in
the United States each year, and 2.5 million individuals are so severely
injured that they require inpatient hospitalization. Few investigations
have used pharmacoepidemiologic methods to determine which med-
ications with strong theoretical support for secondary prevention of
posttraumatic stress disorder (PTSD) are already in widespread use in
acute care settings. Methods: The investigators conducted a population-
based assessment of medication administration for randomly selected
adolescents (N=113) and adults (N=152) hospitalized at a level 1 trauma
center after physical injury. Medication prescription at the time of sur-
gical inpatient discharge was assessed by review of automated medical
records. Results: Opiate analgesic medications were prescribed to be-
tween 82 and 88 percent of injury survivors; 34 to 46 percent of patients
also received nonopiate analgesic prescriptions. Between 11 and 16
percent of patients were prescribed antihistamines. Benzodiazepines,
anticonvulsants, corticosteroids, beta-adrenergic blockers, and all other
psychotropic medications were prescribed to less than 10 percent of
adolescent and adult patients. Conclusions: Theoretical rationales exist
for the testing of multiple compounds in the prevention of PTSD; phar-
macoepidemiologic data inform which of these medications are already
in widespread use and therefore may be most appropriate for testing in
randomized trials. Efficacy trials and basic research could focus on the
development of compounds that target both pain and anxiety for testing
in the secondary prevention of PTSD after injury. (Psychiatric Services
57:1726–1730, 2006)
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ary prevention of PTSD. We used
clinical epidemiologic methods in an
effort to attain a representative sam-
ple of injured adolescents and adults
admitted to a level 1 trauma center.
We hypothesized that cross-sectional
data on routine use of acute care
medication would reveal high fre-
quencies of analgesic prescription at
the time of hospital discharge, con-
sistent with high rates of self-report-
ed physical health and bodily pain
concerns immediately after an injury
(31). We were also interested in doc-
umenting the frequencies of usual
administration of other classes of
medication (corticosteroids and
beta-adrenergic blockers) that are
currently being tested as candidate
compounds for secondary preven-
tion of PTSD.

Methods
Data for the study were derived from
previous investigations of injured
youths and adults. Details of inves-
tigative methods have been published
elsewhere (7,11). Below we highlight
specific procedures of relevance to
this report.

Participants
Adolescent (ages 12 to 18) and adult
(ages 18 and older) survivors of inten-
tional injuries (those associated with
human malice, such as physical as-
saults), and unintentional injuries
(such as motor vehicle crashes and in-
juries sustained on the job) were re-
cruited from the University of Wash-
ington’s Harborview Medical Center.
Harborview is the only level 1 trauma
center serving the states of Washing-
ton, Idaho, Montana, and Alaska and
admits more than 6,000 injured trau-
ma survivors of all ages each year. Pa-
tients with severe injuries that pre-
vented study participation (such as
severe head or spinal cord injuries),
patients found to have self-inflicted
injuries, and non–English-speaking
patients were excluded from the
study.

All informed consent procedures
and automated medical record analy-
ses were approved by the University
of Washington Institutional Review
Board. Full informed consent was ob-
tained from all patients before data
collection. For patients under the age

of 18, adolescent assent and parental
consent were obtained.

Each weekday morning a research
associate downloaded a list of all new-
ly admitted injury survivors from the
Harborview automated admissions
database. Microsoft Excel spread-
sheet software was used to generate
random number assignments for each
newly admitted patient. The research
associate then approached each po-
tential participant in the surgical ward
in the order dictated by the random
number assignments.

Data analyses
To assess the representativeness of
the sample, we first compared the de-
mographic and injury characteristics
of patients included in the investiga-
tion with the characteristics of all pa-
tients admitted to Harborview trau-
ma surgery services during the period
of study recruitment. Next, medica-
tion prescription data contained with-
in each patient’s electronic medical
record were downloaded by the study
research associate. The first author
assigned each prescribed medication
to an appropriate class on the basis of
categories described in the Har-
borview Hospital medication formu-
lary. We tabulated, by medication cat-
egory, the frequencies of medication
prescribed at hospital discharge for
adult and adolescent patients. Of
note, medications prescribed only on
an as-needed basis (such as aluminum
hydroxide or magnesium hydroxide as
needed for dyspepsia) were not in-
cluded in the analyses.

Results
Injured adolescents were recruited
from Harborview between July 2002
and August 2003. The 113 adoles-
cent inpatients included in the study
did not significantly differ from the
total of 561 injured adolescents ad-
mitted to Harborview trauma surgi-
cal services with regard to gender,
age, injury type, and injury severity.
With regard to ethnocultural her-
itage, 86 adolescents (76 percent)
were white, six (5 percent) were His-
panic, six (5 percent) were African
American, three (3 percent) were
Asian, three (3 percent) were Amer-
ican Indian, and nine (8 percent)
were from mixed or other back-

grounds. The mean±SD length of in-
patient stay for the 113 adolescent
patients was 5.3±6.3 days; 28 adoles-
cents (25 percent) were admitted to
the intensive care unit, and the me-
dian length of stay in the intensive
care unit was one day (range of one
to 15 days).

Between March 2001 and January
2002, we recruited 152 injured adults,
who did not significantly differ from
all other adult patients admitted
(N=2,358) to Harborview trauma sur-
gical services with regard to gender,
intentional injury, and injury severity.
Adult patients included in the investi-
gation were on average younger than
patients not included in the investiga-
tion (mean=38±14.7 years versus
42±18.3 years; t=2.7, df=2,509, p=
.03). Adult patients were from diverse
ethnocultural backgrounds: 96 (63
percent) were white, 20 (13 percent)
were African American, 15 (10 per-
cent) were Hispanic, 13 (9 percent)
were American Indian, and eight (5
percent) were Asian. The average
length of stay for the 152 adult inpa-
tients was 5.9±5.6 days. Nineteen
adults (13 percent) were admitted to
the intensive care unit, and the medi-
an length of stay in the intensive care
unit was two days (range of one to
seven days).

At hospital discharge, more than 80
percent of patients received opiate
analgesics (such as oxycodone), and
opiate analgesics were therefore the
most commonly prescribed medica-
tion class (Table 1). Nonopiate anal-
gesics (such as ibuprofen) were pre-
scribed to 51 (45 percent) adolescents
and 52 (34 percent) adults. Benzodi-
azepines (such as lorazepam), anti-
convulsants (such as phenytoin),
beta-adrenergic blockers (such as
propranolol), corticosteroids (such as
prednisone), and gabapentin were
prescribed to less than 10 percent of
the patients (Table 1).

A final category of other psy-
chotropic medications was created
for antidepressant, antipsychotic, or
other psychopharmacological agents
that were not in the previously iden-
tified medication classes. Psy-
chopharmacological agents pre-
scribed included risperidone for
three patients; trazodone for two pa-
tients; venlafaxine for two patients;
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and methylphenidate, mirtazapine,
naloxone, olanzapine, and sertraline,
each for one patient.

Discussion
This investigation identified usual-
care prescription patterns in a repre-
sentative sample of traumatically in-
jured adolescent and adult acute care
inpatients. The investigation docu-
mented that opiate analgesics were
prescribed for more than 80 percent
of the patients, whereas approxi-
mately one-third of patients were re-
ceiving nonopiate analgesic prescrip-
tions at the time of hospital dis-
charge. Benzodiazepines, corticos-
teroids, beta-adrenergic blockers,
and other psychotropic medications
were prescribed to less than 10 per-
cent of patients.

This investigation has potential im-
plications for the development of
acute care pharmacotherapeutic in-
terventions targeting the secondary
prevention of PTSD. Development of
pharmacological interventions has
been conceptualized as a unidirec-
tional progression from drug develop-
ment, through efficacy studies, and
then effectiveness trials (32,33). Pre-
vious commentary has emphasized
the importance of effectiveness trials
with representative patient samples
to ensure the development of med-
ication interventions that may be ro-
bustly applied to real-world treat-
ment settings (34–37). Other com-
mentary suggests that methodologi-
cally diverse investigations that cut
across efficacy, effectiveness, and dis-

semination paradigms may optimally
inform intervention development
(26,38–43). Taken together, the find-
ings of this study and these commen-
taries highlight the potential for prac-
tice research to respond and inform
stages of intervention development,
such as treatments selected for inclu-
sion in efficacy trials (40).

The investigation identified mar-
kedly different acute care prescrib-
ing patterns for compounds with
strong theoretical rationales for the
prevention of PTSD. For example,
few surgical inpatients were receiv-
ing corticosteroids. Although corti-
costeroids are safe in highly moni-
tored intensive care unit settings
(22,23) where previous trials have
been done, they may be contraindi-
cated in the surgical inpatient ward
setting where they place patients
with penetrating abdominal injuries
at risk for both intestinal perforation
and sepsis (44). Similarly, beta-block-
ers may be contraindicated for acute
care inpatients with hypovolemia and
associated cardiovascular instability
(45). Beta-adrenergic antagonists
may be more appropriate for injury
survivors who are evaluated in emer-
gency department settings but not
admitted to the hospital (21,46).

Our investigation documented that
analgesic medications are widely pre-
scribed in the acute care setting at the
time of inpatient hospital discharge,
consistent with the predominance of
pain complaints over psychological
concerns in the days and weeks im-
mediately after injury (31). Opiates

have been identified as potent anxi-
olytics in animal models (47), and
pain responses appear to be regulated
in part by centrally mediated cate-
cholamine metabolism (48,49). Also,
opiates may prevent memory consoli-
dation through a beta-adrenergic
mechanism (50). Adequate levels of
opiate pain control are associated
with the development of lower PTSD
symptom levels among burn injury
survivors who are children (20). Thus
opiate analgesics may be important
agents to consider for future acute
care efficacy trials targeting PTSD
prevention (17).

The extensive use of narcotic anal-
gesics may be contraindicated for
subpopulations of acute care patients;
between 20 and 40 percent of acute
care inpatients have been given diag-
noses (current or lifetime) of sub-
stance abuse or dependence (51–53).
Thus newer agents such as
gabapentin and pregabalin, with com-
bined analgesic and anxiolytic proper-
ties, may hold promise as early pre-
ventive agents for testing in efficacy
trials (54–57). Also, basic research
might focus on the development and
testing of novel compounds with
combined analgesic and anxiolytic
properties. Future prospective stud-
ies in acute care settings could assess
the prevalence of PTSD among pa-
tients taking medications with a hy-
pothesized preventive effect at the
time of admission for injury.

There are important considerations
in interpreting data from the investi-
gation. The finding that corticos-
teroids and beta-adrenergic agents
are infrequently prescribed at the
time of hospital discharge may reflect
that there is no current indication for
these medications rather than ad-
verse side effect profiles. Also, epi-
demiologic studies of commonly pre-
scribed nonopiate analgesics suggest
multiple indications beyond pain con-
trol (such as prevention of adverse
cardiac outcomes). Therefore, the in-
vestigation may overestimate pre-
scription of nonopiate analgesic med-
ication at the time of hospital dis-
charge for targeting pain control (58).
Also, the investigation was conducted
at a single level 1 trauma center. Rep-
resentative sampling frameworks
could be used to confirm similar pre-
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Frequency of medication use at hospital discharge among randomly sampled
acutely injured trauma survivors

Adults (N=152) Adolescents (N=113)

Medication class N % N %

Opiate analgesics 135 89 93 82
Nonopiate analgesics 52 34 51 45
Antihistamines 17 11 18 16
Benzodiazepines 14 9 6 5
Anticonvulsants 12 8 4 4
Other psychotropicsa 8 5 3 3
Beta-blockers 3 2 0 —
Corticosteroids 2 1 1 1
Gabapentin 2 1 1 1

a Psychotropics include other antidepressants, mood stabilizers, and antipsychotic medication.
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scription patterns for the 1,154 trau-
ma centers nationwide (59). Finally,
we note that the pharmacoepidemio-
logic method we used in the investi-
gation is useful only when preexisting
theoretical rationales exist for multi-
ple compounds. We do not advocate
the testing of widely used compounds
for new indications without preexist-
ing rationales.

Conclusions
A major challenge facing psychiatric
research is the development of inter-
ventions that have both a theoretical
rationale for affecting the pathophys-
iology of the disorder in question and
the ability to be robustly applied
across diverse real-world settings
(40). The results of this investigation
substantiate the ubiquitous use of
analgesic medication in the acute care
inpatient setting. These data, and
preclinical evidence indicating an
overlap between pain and anxiety
pathways, and analgesia and anxioly-
sis, suggest initial feasibility tests and
efficacy trials of compounds targeting
pain in the secondary prevention of
PTSD after injury (60). Basic re-
search could also be conducted on
compounds that simultaneously tar-
get pain and anxiety. The investiga-
tion demonstrates how population-
based data derived from real-world
practice settings can enhance the effi-
ciency (such as selection of com-
pounds more robustly applied to real-
world treatment settings) and trajec-
tories (such as basic research on
promising compounds) of pharma-
ceutical intervention development.
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