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ABSTRACT

Patient quality oflife data can be acquired in a vari-
ety ofways, including over the telephone and through
computerized questionnaires. However, if the
method ofcollection produces different results, medi-
cal decisions regarding appropriate and cost-
effective care may be influenced by collection
method. We conducted an experiment where subjects
had two quality of life measures, the time trade-off
and rating scale utilities, assessed both in telephone
interivews and via computer touchscreens. The order
of telephone and touchscreen was randomized. We
found that rating scale utilities were similar whether
obtained via the telephone or via touchscreen re-
gardless ofwhich was done first. However, patients
who had their time trade-off utilities assessed over
the telephone first did not provide as consistent re-
sponses as those elicited first via touchscreen
(p=O.O1). Caution is suggested when considering
eliciting time trade-off over the telephone with sub-
jects who have not had time trade-off elicited previ-
ously.

INTRODUCTION

The patient's evaluation of his or her current
state of health, based on formal utility assessment
methods, is integral to decision analyses and cost-
effectiveness analyses. 1 As these analyses continue to
grow in popularity, so will the demand for patient
utilities. In conjunction with the demand for utilities
in applied analyses, a substantial amount of basic
research in utility assessment needs to be done. For
the most part, it is often unclear why people have the
utilities that they do. Not much is known about the
stability of utilities over time, 2 and many health states
do not yet have utility estimates. 3

Moreover, few utility assessments have been
done using a national sample, which is necessary for

national health policy recommendations. 4 Further-
more, many decision analyses are sufficiently sensi-
tive to utility estimates 5 such that individual utility
assessments need to be done to obtain appropriate
treatment recommendations at the individual patient
level (i.e., group means may not be sufficient). 6 All
of these limitations of our knowledge of utilities drive
the need for more utility assessment studies.

A major reason for the lack of utility as-
sessment studies to answer these questions is that
utility assessment is expensive and time-consuming.
Utility assessment typically requires a trained facili-
tator who has props,7 such as a computer with cus-
tomized software.8 Utility assessment also often re-
quires in-person interaction between the subject and
facilitator. This typically demands travel for the
subject, facilitator, or possibly both. Thus, a less
expensive utility assessment method would poten-
tially accelerate progress in answering some of the
questions surrounding utilities, provided it had valid-
ity comparable to the personal interview.

One way to facilitate utility assessment
would be to have software that a telephone agent,
who was not necessarily a utility assessment expert,
could operate during a phone call. The software
would control the iterative nature of utility assessment
by providing the appropriate responses for the agent
to use. In other words, the answers provided by the
subject are input into the software which then pro-
vides the text for the telephone agent's next question.
This approach eliminates most travel concerns, as
well as training requirements for the facilitator, who
has been replaced with a telephone agent with spe-
cialized utility assessment software.

The purpose of this study was to determine
the association between utilities provided by subjects
using a touchscreen and utilities elicited over the
telephone by an untrained agent with scripted soft-
ware. Our goal was, as much as possible, to isolate
the effect of the utility assessment method by meas-
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uring the same subjects using both methods over a
short period of time. Two utility assessment tech-
niques, the time trade-off (TTO) and rating scale
(RS), were of interest because they are generally felt
to be easier for subjects to understand than other util-
ity assessment techniques. 9

METHODS

Every Friday, 50-70 men come to a free
prostate cancer screening program at our university
hospital. Men must register in advance, so the par-
ticipants were known ahead of time. The evening
before the free screening, half of the patients were
randomly selected and called by a single interviewer.
The interviewer read from a computerized script that
elicited the TTO and RS utilities for the subjects'
current state of health. These were essentially "cold
calls" for the patients, as they had no visual aids sent
to them in advance of the telephone call. The next
day, as part of the screening process, all patients were
directed to a human facilitator using a computer
graphics display as a prop to illustrate the TTO and
RS. Patient responses were entered into the computer
by the facilitator, so that illiterate or vision-impaired
patients were still able to participate. On Monday of
the following week, the half of patients who were not
called in advance were telephoned and read the stan-
dardized TTO and RS computer scripts to obtain their
utility. For all utilities, patients evaluated their pres-
ent health state, not the utility of a perceived health
state. For both the telephone and touchscreen as-
sessments, TTO was measured before RS. Both over
the telephone and face to face, the bisecting approach
of the TTO method was used as follows.

Men were first provided with their actuarial
life expectancy based on age-specific U.S. mortality
tables. Next, the subject was offered a choice between
his own life with unknown life expectancy and guar-

anteed perfect health (followed by immediate guar-
anteed death) for a period of time equal to his actu-
arial life expectancy. If he chose his own life, his
TTO was assigned the value 1.0, else he was pre-
sented with subsequent offers of perfect health. The
"bisecting" approach was used, such that the subse-
quent offers were the midpoints between the maxi-
mum acceptable offer and maximum unacceptable
offer of years of guaranteed perfect health. The TTO
continued until the difference between upper and
lower limits was less than 1 year. Figure 1 illustrates
the touchscreen screens that were used as props for
the facilitator. Figure 2 contains a screen capture of
the computerized script that was used by the tele-
phone agent.

Statistical Analysis
Analysis of covariance (ANCOVA) models

were formed separately for TTO and RS utilities.
These ANCOVAs included the telephone utility as a
covariate and whether the subject was called before
or after the utility assessment as an indicator variable.
The response variable was touchscreen utility. Inter-
actions between the indicator variable and covariate
were tested, since significant interactions would indi-
cate that interview order affected the relationship
between the telephone and in-person utilities. Linear
regressions were constructed and Pearson correlation
coefficients were calculated to more closely examine
the relationship between the telephone and in-person
derived utilities.

Sample Size
We expected to find that utilities measured

over the telephone would be highly correlated with
utilities measured in person. Cohen 10 defines a large
correlation as 0.5 or higher. We chose a sample size
that would be large enough to provide adequate
power (80%) to detect a large correlation if it were
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Figure 2. Sample Screens from the Computerized Script

present. In other words, we wanted to be confident
that a strong correlation was unlikely if we did not
find support for it in the sample collected. A sample
size of 29 subjects provides 80% power to detect a
Pearson correlation coefficient of 0.5 with a 5% risk
of a type-I error.

RESULTS

A total of 64 men participated in the study.
However, 19 subjects were not interviewed by tele-
phone due to our inability to reach them. Analysis of
covariance models for RS suggested no effect of
whether the subject was telephoned prior to the in-
person interview, either as a main effect (p=0.24) or
an interaction (p=0.44) (see Table 1). Therefore, a
reduced model was fit as a linear regression with the
telephone RS as the only predictor of in-person RS

(see Table 2). The intercept term was not signifi-
cantly different from 0 (p=0.25), suggesting no bias
to the telephone RS. The Pearson correlation coeffi-
cient between telephone and face-to-face RS utilities
was 0.65 (p=0.01).

Analysis of covariance models for TTO de-
tected an interaction between the order indicator vari-
able and the telephone covariate (p=0.0 1), suggesting
that the relationship between the telephone and touch-
screen utilities depended upon whether the patient
had the telephone interview prior to or after the
touchscreen interview (see Table 3). Specifically, the
intercept term for the ANCOVA model was not sig-
nificant, but the main effect of the ordering of the
utilities (i.e., telephone before or after) was signifi-
cantly different from 0 (p=0.01). Thus, the models
for the telephoned-first and telephoned-second groups
appear to be different. The telephoned-first model

Table 1. Analysis of Variance Table for Rating Scale

PHONE-RS
CALLED-FIRST
INTERACTION
Residuals

Df Sum of Sq
1 0.5094428
1 0.0237426
1 0.0098546

41 0.6770577

Mean Sq
0.5094428
0.0237426
0.0098546
0.0165136

F Value Pr (F)
30.84989 0.0000019
1.43776 0.2373861
0.59676 0.4442484

Table 2. Linear Regression Results for Rating Scale

Coefficients
Value Std. Error t value Pr(>ItI)

(Intercept) 0.1411 0.1203 1.1733 0.2471
PHONE-RS 0.8237 0.1484 5.5520 0.0001
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Table 3. Analysis of Variance Table for Time Trade-Off

Df Sum of Sq
PHONE-TTO 1 0.5445957

CALLED-FIRST 1 0.0116545
INTERACTION 1 0.0671033
Residuals 41 0.3723714

has an intercept of approximately 0.5 and a slope less
than unity (Table 4). The telephone afterwards
model has an intercept of 0 and slope very near unity,
as would be expected under perfect agreement. Since
the ANCOVA model was significant, this suggested
that the relationship between telephone and touch-
screen TTOs depends upon which is administered
first. Therefore, correlations between telephone and

Mean Sq F Value Pr(F)
0.5445957 59.96278 0.0000001
0.0116545 1.28322 0.2638821
0.0671033 7.38842 0.0095764
0.0090822

touchscreen interviews were computed separately
within the indicator variable for order of utility as-
sessment. However, the correlation between the tele-
phone and touchscreen TTO utilities was not dra-
matically stronger within the patients who were tele-
phoned afterwards (r=0.80) versus the subjects who
were telephoned in advance (r=0.78).

Table 4. Linear Regression Results for Time Trade-Off

(Intercept)
PHONE-TTO

CALLED-FIRST
INTERACTION

Value
-0.0364
1. 0111
0. 5000
-0.5007

DISCUSSION

This study was an experiment designed to
evaluate whether utilities could be accurately meas-
ured over the telephone by a telephone agent who is
not trained to elicit utilities but has a software script.
Two utility techniques were evaluated, the rating
scale (RS) and the time trade-off (TTO). The RS
utilities as measured over the telephone were, in gen-
eral, very similar to those obtained during in-person
interaction with a trained facilitator. The association
measure was quite strong (r=0.65, p=0.001), and it
did not seem to make much difference whether the
subject had experience with the rating scale. These
results suggest it is relatively safe to administer a
rating scale over the telephone to a new subject by
someone with very little training in utility assessment,
provided the interviewer has a canned software
script.

However, the TTO may not be as reliable to
administer over the telephone. The association be-
tween TTO utilities over the telephone and TTO
utilities in an in-person encounter appear to be differ-
ent (p=0.01) depending upon which is administered
first. In other words, a cold call which administers
the TTO appears to produce utilities which are differ-
ent from those provided by the subject in a traditional
utility assessment interview. In contrast, the subject
who has had his TTO assessed in an in-person man-

Coefficients
Std. Error t value
0.1472 -0.2476
0.1531 6.6059
0.1742 2.8703
0.1842 -2.7182

Pr(>Itl)
0. 8057
0 . 0001
0. 0065
0. 0096

ner seems to provide a very similar TTO in a subse-
quent telephone interview.

There are important limitations to our study.
First, our telephone response rate was 70%. We were
unable to contact 19 of our 64 subjects over the tele-
phone, resulting in data from 45 subjects for analysis.
While 45 subjects may be larger than our minimum
sample size calculations, they still represent a rela-
tively small sample. More complex relationships
between telephone and in-person utilities ( e.g., alge-
braic transformations such as a power function 11) may
be possible with a larger sample. Third, it may be
possible to improve upon our computerized script.
Our study cannot be considered a condemnation of all
computerized utility assessment scripts for the time
trade-off. And fourth, it is plausible that multiple
telephone calls eventually result in better understood
utilities, such that subsequent telephone administra-
tions (without the initial face-to-face interview) pro-
duce reliable estimates as subjects eventually com-
prehend the exercise.

Another issue associated with our experi-
mental design concerns the delay between utility as-
sessments. Subjects may have tried to provide the
same utility the second time as they did the first time.
For example, the patient who has telephoned prior to
the screening visit yielded a particular utility value,
and he may have tried to yield the same value the next
day thinking he was supposed to be consistent. How-
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ever, such a phenomenon seems unlikely to explain
our results. The reason for this is that patients who
were called first participated in face-to-face assess-
ment the next day, while patients who had in-person
utilities elicited first (on Friday) were not telephoned
until Monday. Thus, more time would have passed
in the telephoned-second group, yet these were the
subjects with better agreement.

Another explanation for the discrepancy
between telephone and in-person TTO could be that
the men's health state was more likely to change be-
tween assessments in the telephoned-first group.
However, with regard to our example of prostate can-
cer test results, this explanation is improbable. None
of the patients had their blood test results prior to
their second utility assessment. The digital rectal
exam was performed after the in-person utility as-
sessment, so it should not have affected the relation-
ship between utilities for the patients who were tele-
phoned first. However, it would have the potential to
affect the patients who were telephoned second since
the exam occurs between utility assessments. How-
ever, this is the group with stronger association,
making the exam result an unlikely factor in the utility
relationship analysis.

In conclusion, our results suggest caution for
those considering large scale TTO administrations
over the telephone to randomly selected subjects.
While such utilities are much needed both for applied
and basic purposes, they may not be reliable if the
subject has not had TTO elicited in an in-person
manner previously. Further research is needed on
utility assessment methods that maintain the reliabil-
ity and validity of in-person interviews, but also can
be administered quickly and at low cost.
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