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Mental health researchers are
increasingly interested in
costs and outcomes associ-

ated with mental health treatments
(1). In posttraumatic stress disorder
(PTSD), these issues of costs and out-

come are paramount; PTSD is more
costly than any other anxiety disorder
(2). Among the 1.64 million U.S. vet-
erans who have returned from
Afghanistan and Iraq, it is estimated
that approximately 300,000 individu-

als currently have PTSD or major de-
pression (3). Direct and indirect costs
for these veterans have been estimat-
ed at $4.0 to $6.2 billion over two
years (4).

In medicine, new treatments are
often evaluated in terms of their net
monetary benefit, or cost-effective-
ness (5). Although in these analyses
costs are in monetary units such as
dollars, the effectiveness units are
typically quality-adjusted life-years
(QALYs). QALYs account for both the
quantity and quality of life associated
with a particular intervention. One
year of full health is equal to one
QALY. One year of life in a health
state less preferable than full health is
equal to a fraction of a QALY. For ex-
ample, if a health state is valued at
3/4, then four years in that health
state is equal to 3 QALYs (3/4 × 4
years), where 3/4 is called a quality-
of-life estimate.

Quality-of-life estimates for QALY
calculation are obtained through
preference elicitation exercises that
assign numbers to health states con-
sistent with the respondent’s prefer-
ence. The rates of those health
states over time are then observed
empirically in studies to determine
QALYs gained for any given treat-
ment. For example, the value of ma-
jor depressive disorder may be de-
termined through preference elici-
tation exercises describing the con-
dition or by evaluating persons who
meet criteria for the disorder. Later
in a clinical trial, the aggregate qual-
ity of life for different treatment
arms may be calculated by assigning
different quality-of-life estimates to
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Objectives: This study had two objectives: to elicit preferences for cur-
rent health in a sample of persons with posttraumatic stress disorder
(PTSD ) in order to establish quality-of-life estimates for this disorder
and to identify symptoms and problems that predict these estimates.
Methods: The authors used the standard gamble (SG), time tradeoff
(TTO), and visual analog scale (VAS) methods for quality-of-life esti-
mation at baseline among 184 individuals with chronic PTSD who
were participating in a multisite clinical trial. Descriptive statistics
were used to characterize quality-of-life estimates for the sample. A
linear mixed-effects regression model was conducted to evaluate pre-
dictors of quality of life. Results: The modal participant was a single,
white female (77%). The mean±SD age of the sample was 37.31±11.33.
On a scale where full health is 1.0 and death is 0.0, mean quality-of-
life estimates for living with PTSD were .87±.25, .66±.28, and .64±.20
for SG, TTO, and VAS, respectively. Linear mixed-effects model re-
gression revealed that elicitation method (SG, TTO, and VAS), arousal
(a symptom of PTSD), and endorsement of anxiety or depressive symp-
toms were the strongest predictors of lower quality-of-life scores.
Avoidance and re-experiencing of trauma were not predictive of re-
duced quality of life. Conclusions: Significant decrements in health-re-
lated quality of life were found among persons seeking treatment for
PTSD. Although arousal and anxiety and depressive symptoms were
predictive of quality-of-life estimates, avoidance and re-experiencing
were not. These findings identify targets for symptom resolution that
may improve quality of life among persons with PTSD. (Psychiatric
Services 62:272–277, 2011)



those with and without the diagnosis
after treatment.

The standard gamble (SG), time
tradeoff (TTO), and visual analog
scale (VAS) are the three most com-
monly used methods for obtaining
quality-of-life estimates. With these
approaches, the patient’s current
health is summarized via a brief struc-
tured interview targeting both broad
and disease-specific health domains.
Once a current health summary is ob-
tained, preference for staying in one’s
current health state is compared with
one (or more) alternatives. With the
SG method, the alternative health
state is a risky choice that will result
either in full health or death with
some specified probability. With the
TTO, the other alternative is full
health but for a shortened life span.
With the VAS, the other alternatives
are full health and death, and the pa-
tient is asked to place current health,
full health, and death along a contin-
uum of preference. The intervals of
placement are assumed to corre-
spond to strength of preference.
These methods are described in
greater detail below.

Several investigators have estab-
lished quality-of-life estimates for
health states associated with mental
health conditions. These have in-
cluded health states for schizophre-
nia (6), major depression or dys-
thymia (7–9), and bipolar disorder
(10,11). Freed and colleagues (12)
mapped Short Form–36 Health Sur-
vey scores for veterans with PTSD to
a predicted (community-derived)
preference-weighted health status
questionnaire score and found re-
duced quality of life. No studies to
our knowledge have elicited health
preferences associated with PTSD
from actual patients. Yet obtaining
such health preferences to establish
quality-of-life estimates for PTSD
health states is important. In addi-
tion, understanding the predictors of
quality of life may help direct treat-
ment development.

The purpose of this study was
twofold. The first was to elicit prefer-
ences for current health among a
sample of treatment-seeking persons
with chronic PTSD to establish quali-
ty-of-life estimates for this disorder.
The second purpose was to identify

symptoms and problems that predict
observed quality-of-life estimates to
determine priorities for improving
quality of life among persons with
PTSD.

Methods
We implemented the SG, TTO, and
VAS methods at baseline in a sample
of 184 persons who were participat-
ing in a multisite clinical trial compar-
ing psychotherapy and pharmaco-
therapy for the treatment of chronic
PTSD. We recruited potential partic-
ipants through referrals from com-
munity clinics, advertisements in the
local newspaper, and other advertise-
ments in other media. The study was
conducted at two treatment sites in
different U.S. regions. After explain-
ing trial procedures and assessments
to persons recruited for the clinical
trial, we obtained their written in-
formed consent. At each site an insti-
tutional review board reviewed and
approved this research.

Procedures and assessment
Initial contact with potential partici-
pants began with a telephone screen-
ing. A semistructured interview was
administered with a telephone screen-
ing form to elicit eligibility informa-
tion, such as age, nature of trauma,
and the presence of basic inclusion
and exclusion criteria. Individuals
who screened positive for probable
PTSD and met other inclusion cri-
teria were scheduled for a pretreat-
ment assessment. Those who did
not meet preliminary criteria were
referred for further services as ap-
propriate.

To be included in the study a par-
ticipant was required to have a cur-
rent chronic PTSD diagnosis based
on DSM-IV criteria, with a minimum
duration of 12 weeks since the trau-
matic event, and to be aged 18 to 65.
Exclusion criteria were as follows: a
current diagnosis of schizophrenia or
delusional disorder; medically unsta-
ble bipolar disorder, depression with
psychotic features, or depression se-
vere enough to require immediate
psychiatric treatment (for example, if
the individual was actively suicidal); a
current diagnosis of alcohol or sub-
stance dependence in the previous
three months; an ongoing intimate re-

lationship with the perpetrator (in as-
sault cases); unwillingness to discon-
tinue current psychotherapy or anti-
depressant medication (depending on
the condition assignment) or discon-
tinuation was not medically advisable;
either previous nonresponse or pro-
longed exposure to sertraline; cur-
rently taking sertraline or unwilling to
discontinue current trauma-focused
psychotherapy; and medical con-
traindication for the initiation of med-
ication (for example, pregnancy or
lactation). Some of the exclusion cri-
teria were implemented because par-
ticipants were part of an ongoing psy-
chotherapy and medication clinical
trial and not for any reason related to
the investigation of quality-of-life es-
timates in this study.

Measures
The PTSD Symptom Scale–Inter-
view Version (PSS-I) (13) was used
to determine PTSD diagnostic sta-
tus. The 17-item PSS-I was validated
by using DSM-III-R and DSM-IV
symptom criteria. Each symptom is
rated on a 0–3 scale of frequency or
severity. Paralleling the DSM-III-R,
items form three clusters: reexperi-
encing (four items), avoidance or
numbing (seven items), and arousal
(six items). Alphas are .85 for the full
scale, .69 for the reexperiencing sub-
scale, .65 for the avoidance subscale,
and .71 for the arousal subscale.
Test-retest reliability across one
month for the PSS-I was r=.80. In-
terrater reliability was satisfactory:
κ=.91 for diagnosis and r=.97 for
symptom severity. The PSS-I, which
is administered in 25 minutes, has
been validated against the Clinician-
Administered PTSD Scale (CAPS)
(14), which requires 45 minutes. It
was found to have comparable psy-
chometric properties (15).

The Structured Clinical Interview
for DSM-IV Axis I and II (SCID) (16)
was used to assess whether PTSD was
the primary diagnosis. The SCID is a
diagnostic interview to acquire infor-
mation about DSM-IV axes I and II
criteria. The SCID I and SCID II
have acceptable joint-interview inter-
rater reliabilities, with kappas ranging
from .70 to .94 (17). In a multisite
test-retest reliability study of the
SCID-III-R, kappas were .6 or above
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for current and lifetime diagnoses in
major diagnostic categories in patient
samples (18).

The SG offers a choice between
two alternatives: living at one’s cur-
rent health status with certainty or
taking a gamble between full health
with a probability, p, or immediate

death with a probability of 1–p.
Through a series of two-choice ques-
tions in which p varies, the point at
which the respondent indicates
choices A and B are equivalent is
identified. The value of p at the point
of equivalence is called the person’s
“quality-of-life probability.” Higher
quality-of-life probabilities reflect
higher utility for the health state be-
ing valued. Training and visual aids
were used to ensure comprehension
of the exercise. The SG technique has
been shown to have adequate in-
trarater reliability (r=.77) (19), as well
as satisfactory test-retest reliability
(r=.80) (20). Computerized and pa-
per-and-pencil versions of the SG
have been validated (21,22). Partici-
pants completed a SG via computer
using a format provided by Litten-
berg and colleagues (22).

The TTO is a method of utility as-
sessment developed specifically for
the health care setting by Torrance
and colleagues (23). Like the stan-
dard gamble, the TTO is a two-choice
procedure. The participant is asked to
choose the more preferable of two
options: choice A is x years in full
health, and choice B is t years at his or
her current health status (x > t for all
questions). While t is held constant
across questions, the value of x
changes with each successive ques-
tion. Choices are made until an indif-
ference point is reached. At indiffer-
ence the ratio x/t, or proportional
time tradeoff, represents the value of
current health relative to full health
and death. The TTO technique has
been shown to have adequate in-

trarater reliability (range .77–.88)
(19,24), as well as satisfactory test-
retest reliability (r=.87) (20).

The VAS method provides a simple
technique for assigning numerical
values to current health. Typically, the
respondent is shown a “feeling ther-
mometer” that is 100 units in length,
with well-defined end points. The
task is to mark the line to indicate
where his or her preference rests in
relation to the two poles. The respon-
dent is also asked to mark the line to
indicate where his or her preference
rests for perfect health and death.
The value of current health can then
be expressed as a simple linear trans-
formation of the scale values. The
VAS method has been shown to have
adequate intrarater reliability (range
.74–.94) (24), as well as satisfactory
test-retest reliability (r=.77) (20).

Participants were asked to com-
plete a current health summary,
which included domains and levels of
dysfunction (Table 1). The summary
consisted of four domains, each hav-
ing three levels, and described 34=81
different current health states associ-
ated with PTSD. The current health
summary tool was developed with use
of guidelines from the U.S. Panel on
Cost-Effectiveness (25) and with con-
sideration of symptoms of PTSD de-
scribed in the DSM-IV (26).

Statistical analysis
All statistical analyses were complet-
ed in R (27). We report box plots of
SG, TTO, and VAS values for the
sample. In addition, we report results
for symptoms and problems that pre-
dict lower health utility (lower quality
of life). To obtain these results, we
conducted linear mixed-effects mod-
el analysis of symptom-problem en-
dorsement and its effect on quality-
of-life score (28). Mixed-effects mod-
els (or mixed models) include ran-
dom-effect terms in addition to the
usual error term and are appropriate
for modeling responses when data are
nested in a hierarchical structure. In
our case, observations were taken for
three approaches to assessing a health
utility (SG, TTO, and VAS), and re-
sponses (health utilities) are nested
within elicitation method. In our
analysis, we estimated fixed effects
for elicitation procedure (SG, TTO,
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Current health summary domains and levels of dysfunction completed by 184
persons with chronic posttraumatic stress disorder

Domain Level of dysfunction

Reexperiencing 1. No difficulties with reexperiencing the target trauma
2. Some distressing recollection or dreams of the target trauma
3. Frequently distressing recollections or dreams of the target trauma

Avoidance 1. No problems with avoiding certain activities or thoughts
2. Some avoidance of certain activities or thoughts
3. Major avoidance of certain activities or thoughts

Arousal 1. No problems with heightened arousal
2. Some problem with sleeping, irritability, being startled, or vigilance
3. Major problem with sleeping, irritability, being startled, or vigilance

Anxiety and 1. Not anxious or depressed
depression 2. Moderately anxious or depressed

3. Extremely anxious or depressed

FFiigguurree  11

Box plots for the standard gamble
(SG), time tradeoff (TTO), and visual
analog scale (VAS) used for measuring
quality of life of 184 persons with
chronic posttraumatic stress disordera
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a Full health=1.0; death=0.0.



and VAS), as well as endorsement of
symptoms of PTSD, anxiety, and de-
pression. We also estimated random
effects for elicitation method and par-
ticipant. The mixed-model approach
provides a regression equation that
predicts health utility. Further, the re-
sults can be used by other investiga-
tors to estimate health utility in cost-
effectiveness models.

Results
Of the 184 participants, 141 (76%)
were female; 125 (68%) were white,
36 (20%) were African American, ten
(5%) were Asian, three (2%) were
Native American or Alaskan Native,
one (<1%) was native Hawaiian or
Pacific Islander, and nine (5%) en-
dorsed the category “other.” The
mean±SD age of the sample was
37.31±11.33.

With full health valued at 1.0 and
death valued at 0.0, the mean current
health utility scores for persons with a
PTSD diagnosis were .87±.25, .66±
.28, and .64±.20 for SG, TTO, and
VAS, respectively. Figure 1 illustrates
a box plot of SG, TTO, and VAS
scores for the 184 participants. As is
clear, SG scores were the highest, fol-
lowed by TTO scores and VAS scores.

Because the SG method involves
risk (of death), risk aversion is thought
to explain the elevation of SG scores
relative to TTO and VAS scores (28).
However, the vast majority of partici-
pants were willing to bear at least
some risk of death (at least one chance
in 10,000) to achieve better health.

Table 2 illustrates the linear mixed-
effects model regression weights and
significance levels for endorsement of
symptoms of PTSD and anxiety or de-
pression in predicting preference for
health, as represented by SG, TTO,
and VAS scores. The mixed-effects
regression estimated health utility as
a function of elicitation method, reex-
periencing of trauma, avoidance,
arousal, and symptoms of anxiety or
depression.

The elicitation method (SG, TTO,
and VAS), PTSD arousal, and en-
dorsement of anxiety and depressive
symptoms were all predictive of
health utility (Table 2). In contrast,
reexperiencing of trauma and avoid-
ance did not explain decreases in
quality of life.

Table 3 illustrates the correlations
between mixed-model variables and
the model intercept. Symptom en-
dorsements were mildly correlated
with each other and, as expected, un-
correlated with elicitation method.

Discussion
Our results suggest significant dec-
rements in health-related quality of
life among persons with chronic
PTSD. We measured quality of life
in terms of tradeoffs in risk of death
(SG), duration of survival (TTO),
and strength of preference (VAS).
The mean SG score of .87 indicates
that the average patient was willing
to accept a treatment with a 13%
chance of immediate death in order
to achieve total relief of his or her
PTSD symptoms and problems. As-
suming, for example, a 77-year life
span for the average participant, the
observed mean score of .66 on the
TTO indicates that the average pa-
tient contemplating a long life with
PTSD symptoms was willing to trade

(give up) 13.6 years of life to live his
or her remaining life span unbur-
dened by these symptoms (that is, to
live a life in full health). Strength of
preference estimates via the VAS
were close to TTO values. The
scores by all three methods were
generally in the range of those for se-
rious medical problems, such as
stroke, heart attack, and cancer (30).
Furthermore, quality-of-life scores
are similar to those for major depres-
sion but slightly higher than for dis-
orders involving psychoses (bipolar
disorder and schizophrenia). In a
comprehensive review paper, Tengs
and Wallace (30) reported median
quality-of-life scores for an episode
of depression and of severe bipolar
disorder or schizophrenia of .77 and
.65, respectively.

Clearly, SG scores were higher
than TTO and VAS scores. Blei-
chrodt and colleagues (31) and Doc-
tor and colleagues (32) have found
that the SG may be susceptible to
cognitive bias that may inflate SG
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Mixed-effects model of predictors of health preferences among 184 persons with
chronic posttraumatic stress disordera

Variable Estimate SE df t

Intercept .82 .07 11.42∗∗∗ 262
Quality-of-life measurea .11 .01 8.21∗∗∗ 262
Symptomb

Reexperiencing –.03 .03 –1.18 148
Avoidance –.03 .03 –.99 148
Arousal –.04 .02 –1.65∗ 148
Anxiety or depression –.05 .02 –1.94∗∗ 148

a Measure: 1=visual analog scale; 2=time tradeoff; 3=standard gamble
b Problem: 1=none, 2=some, 3=major

∗p<.05
∗∗p<.01

∗∗∗p<.001

TTaabbllee  33

Correlations between mixed-model variables and the model intercept for 
predictors of health preferences among 184 persons with chronic posttraumatic
stress disorder

Quality-of- Reexper-
Variable Intercept life measure iencing Avoidance Arousal 

Quality-of-life measure –.352 
Reexperiencing –.171 –.009           
Avoidance –.351 –.005 –.310       
Arousal –.341 .013 –.355 –.027   
Anxiety and depression –.244 .015 –.149 –.202 –.231



scores. These authors offered correc-
tion formulas that tend to make SG
values more similar to TTO and VAS
values. However, the mixed-effects
model approach that we used ac-
counts for any SG bias in its estima-
tion of random effect associated with
elicitation method. Results from the
mixed-effects model may be used to
estimate utility in future PTSD stud-
ies when only symptom and problem
endorsement is available. Should re-
searchers want to use a single meas-
ure, the TTO is generally viewed as
providing the least biased estimates
of quality of life and is less burden-
some cognitively than the SG and
only slightly more difficult than the
VAS (32,33). Reliability among the
three measures is comparable.

It is interesting that we found only
a subset of PTSD symptoms to be
associated with lower quality of life.
Specifically, arousal and more gen-
eral anxiety or depressive symptoms
were associated with lower current
health quality-of-life estimates. In
contrast, reexperiencing of trauma
and trauma-related avoidance were
not associated with lower quality of
life. Because the patient had to re-
tain the information from the health
summary to complete preference
exercises, these summaries had to
be brief. Thus symptoms of anxiety
and depression were represented in
an inclusive-disjunctive form (that
is, A or B or both). Therefore, we
cannot disentangle the separate ef-
fects of anxiety and depressive
symptoms on preference in our
study and must treat them as a
group. The effect of depressive
symptoms on quality of life is well
documented (7–9). Anxiety may
have a strong effect in lowering
health preference, and the study
presented here is one of the first to
document decrements in quality-of-
life estimates elicited from patients
with PTSD. Other studies have eval-
uated preferences for anxiety states
among general population samples
(34). Different elicitation methods
produced different quality-of-life
values, but systematic differences
among methods were captured by
our mixed-model approach. This al-
lowed use of symptoms and prob-
lems as predictors to explain vari-

ance in preference common to the
three elicitation techniques.

Arousal may be associated with
general feelings of discomfort that re-
duce quality of life. We conjecture
that although avoidance is an impor-
tant aspect of PTSD, its effect on
quality of life may be limited because
it is a coping strategy to decrease sub-
jective discomfort. Thus, although it
interferes with long-term objectives
of the patient, avoidance may be a
dysfunction that improves, in the
short term, subjective well-being. We
are uncertain as to why reexperienc-
ing was not associated strongly with
lower quality of life. One possibility is
that reexperiencing is mediated by
avoidance: the more a person is able
to avoid the trauma the less he or she
is confronted with unwanted reexpe-
riencing of it. If this is the case, per-
sons coping by means of avoidance
may not reexperience traumatic
events as often as those who do not
cope by avoidance.

The relationship between quality-
of-life estimates by persons with
PTSD and by persons in the general
population is not known. For medical
conditions, preference scores are
generally higher for persons with the
disorder (24). However, a recent
study by Pyne and colleagues (35)
found the opposite result for depres-
sion: persons with a diagnosis of de-
pression reported lower quality-of-
life scores than persons in the gener-
al population.

There are several limitations to this
study that deserve mention. First,
and as noted above, symptoms of anx-
iety and depression were endorsed in
a single item, and the individual ef-
fects cannot be disentangled. Second,
the study involved elicited prefer-
ences, which may differ from prefer-
ences reflected in everyday decision
making. However, the latter is diffi-
cult to measure in field studies, be-
cause persons with PTSD are not of-
ten faced with the types of tradeoffs
that are necessary for calculating
quality-of-life estimates. Third, par-
ticipants were drawn from a treat-
ment-seeking sample, which was a
mix of referrals from professionals,
referrals from community agencies,
and self-referrals—either those who
found out about the study on their

own or those recruited from adver-
tisements. Thus the sampling method
did not include some persons with a
PTSD diagnosis who were not seek-
ing treatment.

Conclusions
The data presented here provide
quality-of-life estimates useful for
cost- and outcomes-modeling studies.
Further, among individuals with
chronic PTSD, severity of general
anxiety and depressive symptoms and
arousal were associated with lower
quality of life. The relationship be-
tween avoidance and quality of life
may be complicated by the ability of
avoidance to reduce subjective dis-
comfort in the short term. Future
studies should evaluate the mecha-
nism by which symptoms and prob-
lems affect quality of life.
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